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international field experts in the conference committee grrhs of suitability for the content and
subject area. In the third stage, it is reviewed by at least one member of the organizing committee
for the suitability of references. In the fourth step, the language editor reviews the language for
clarity.

ReviewProcess

Abstracts and fultext reports uploaded to the conference system undergo a review procedure.
Abstractswill be evaluatedon the basisof abstracts/proposalsTheconferencesystem allows théull

text to be sent if the abstract is accepted. Participants must wait for the evaluation results after
uploading their article abstracts to the conference system. If their abstracts are accepted, they can
upload their full texts to the conference systeithe full texts are then sent to ktast two reviewers

for review. The conference has a doulbkind peerreview process. Any paper submitted for the
conference is reviewed by at least two international reviewers with expertise in the relevant subject
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the comments are not addressed well in the improved paper, then the paper is sent back to the
authors to make further revisions. The accepted papers are ftiedaby the conference for
publication in the proceedings.

Aims& Scope

Traditionally, it is seen that change and transformation in the field of social sciences takes a little
more time compared to fields such as health, technology and engineering. ldowthis situation

seems to have started to change with the Cel@lepidemic disease. It is expected that changes will
occur in human and social behavior during and after the Covid 19 epidemic disease. These changes
have started to show themselves in mafiglds related to social sciences, especially education,
psychology, sociology and economy. For this reason, this conference focused on the changes and
innovations in the field of social sciences that started with Covid 19. However, the organizing
committee also recognizes the value of traditional knowledge in the social sciences. For this reason,
the conference is also open to traditional studies in the field of social sciences.

The aim of the conference is to bring together researchers and administrdtom different
countries, and to discuss theoretical and practical issues in all fields of social sciences. At the same
time, it is aimedo enablethe conference participants to share tlshanges andevelopments in the

field of social sciences with thecolleagues.
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Abstract: Human face is the most dynamic part of the body that conveys information about the instant
emotions. Facial expressi@amalysis starts frorearly 1900s where later oscientistsdentify the sixbasic facial
expressions@s Anger, Disgust, Fear, Happiness, Sadness, Surprise and Neutral with the pioneering studies of
psychologists. In the last decades, the acceleration in artificial intelligence and computer vision research makes
it possible to automatically detect facial expressions through images. Furthermore, micro expressions, muscle
movements and compound facial expressions; that are the combinations of the basic expressions can be also
analyzed with computer vision algorithmBhe main motivation in automatic facial expression analysis is to
support humaitomputer. Furthermore, facial expression analysis can be a driver for automatic emotion
analysis. In this study, we propose a novel method to detect stress indicatorsfromtdigface images. The
detection procedure is based on compound facial expression analysis. 49 couples of 6 basic facial expressions
where one is dominating, and the other is the complementary expression are employBtEREN facial
expression dataset used in the experiments where video and image samples are provided for every compound
facial expression class. The training and testing of compound facial expressions are done using a deep neural
network. The robust representations of faces are achigsied a fusion method that combines deep texture
features and the action units on the face. Then, through the appropriate grouping of the compound expressions,
the system can detect the signs of str@$e proposed approach obtains encouraging resuldsit & open to

further improvements.

Keywords: Facial expression analysis, Stress detection, Emotion analysis, Compound expressions, Machine
learning.

Introduction

Face and facial expressions involve significant information about the instant emdtiated of humans.
Starting from early 1900s, even before, the psychologists have observed human and animal facial expressions
andattemptedo categorizéhem. Therarecategorizations thatreacceptedy the communityandtheresearch
studies are follwing. Together with the advancements in artificial intelligence and computer vision fields,
implementing a robust facial expression analyzer on real time became possible. Automatic facial expression
analysis also supports human computer interaction antinigst important in this sense. Furthermore, besides
the automatic computer vision systems classifying the facial expressions, there are approaches that classifies
facial expressions based on the dimensions of valence (pes#gative) and arousal (acition level),
representing emotional intensity and affective states. In summary, we can summarize the facial expression
analysis directions as follows (Sajjad et al., 2023):
- This is an Open Access article distributed under the terms of the Creative CoAttnimsion-Noncommercial 4.0 Unported License,
permitting all norcommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
- Selectiorandpeerreviewunderresponsibilityof the OrganizingCommitteeof the Conference
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1 BasicEmotionsClassification
Basic emotional categories such as happiness, sadness, anger, fear, surprise, disgust, and neutral
expressions

1 CompoundEmotionsClassification
Classifies facial expressions into compound or complex emotional states that combine basic emotions,
such as happgad, angrysurprised, or feadisgust

1 Action Unit (AU) Classification
Typically uses machine leging algorithms to detect and classify AUs from facial landmarks or image
patches, facilitating detailed analysis of facial expressions.

1 ValenceArousalClassification
Classifies facial expressions based on the dimensions of valence (posigastive) ad arousal
(activation level), representing emotional intensity and affective states.

1 Micro-ExpressionClassification
Micro-Expression Classification focuses on detecting and classifying subtle and rapid facial
expressions known as mieexpressions which occur within fractions of a second and often reveal
concealed emotions. Utilizes higipeed imaging, motion analysis techniques, and specialized
classifiers to capture and classify migwpressions accurately.

Theabovementioned categorizatiomsinbe utilized to build applications otop suchasdiagnosiof disorders,
security or learning. Currently there are active research studies to bring a robust solution to compound and
micro expression analysis.

Literature Summary

Recognizing facial expressions by computers presents a formidable challenge due to various factors, including
the diverse physiognomy of individual faces, head poses, and lighting conditions (Nonis, Dagnes, Marcolin, &
Vezzetti, 2019). His task becomes even more intricate when dealing with compound emotions or facial
expressions, which adds complexity to an already demanding analysis. A significant hurdle in human emotion
recognition lies in the scarcity of robust and wabeled datase pertaining to human emotions (Martinez, &
Valstar, 2016). While most analyses focus on the seven primary human emosiadsess, disgust, anger,
happiness, surprise, fear, and contempt (Ekman, 19823ent research efforts have been directed towards
advancing the analysis of compound facial expressions and em¢Yioret al., 2018; Hu et al., 2017; Guo et

al., 2017; Du& Martinez, 2022), drively advancementis toolsfor compound humaemotionanalysis (Loob

et al., 2017).

Psychological studiesalve revealed that different regions of the face convey distinct emotional cues through
facial expressions (Levi & Hassner, 2015; Zhao et al., 2016; Grobova et al., 2017). Further investigations
suggest that certain facial regions camgre emotional infanationthanothers (Lusi et al., 2017). For instance,
theeyesand eyebrowsare primaryconveyorsof emotiondike fear and anger, whereaspressionsf happiness

and disgust are predominantly exhibited through the mouth region. The expression of surpirssivaypoth

the mouth and the eyes/eyebrows regions (Kulkarni et al., 2018)

Although much research has focused on the six basic human emotidefinasl by Ekman and Frieseffear,

anger, disgust, sadness, surprise, and happiness (Ekman & Friesen, g§yttjological studies indicate that
emotions extend beyond these basic categories, influenced by factors such as mental states, interpersonal
relationships, and cultural backgrounds (Keltner et al., 2019; Haamer et al., 20dropzi et al. (Noroozi et

al., 2017) extensively discuss compound human emotions, which combine two basic emotions with one acting
as dominant and the other complementdiye complexity of compound human emotions poses significant
challenges in recognition and classification, as the fusion of two basic emotions amplifies the intricacy of
emotional states.

Automatic stress detection from facial images is a burgeoningoéreaearch aiming to develop computational
methods for accurately identifying stress levels based on facial expressions. The detection of stress from facial
images holds promise for various applications, including healthcare, heonguuter interaction, ral
psychological research.

Several studies have investigated different approaches and techniques for automatic stress detection from facial
images. One common approach involves feature extraction from facial images using techniques such as facial
landmarkdetection,facial action unit analysis,and texture analysis.Thesefeaturescapturesubtle changesn

2
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facial expressions associated wéthess, such as furrowed brows, tense lips, or widened eyes. Machine learning
algorithms,including supportvector machine¢SVM), convolutional neurahetworks(CNN), and deep learning
architectures, are commonly employed for stress classification. These algorithms are trained on labeled datasets
of facialimagesannotated wittstresdevelsto learnpatternsand relationshipbetweerfacial featuresand stress

staes.

For example, some studies revealed promising results concerning methods using machine learning and deep
learning for facial parameters such as facial expression (Dinges et al., 2005psand norvoluntary facial

features (Giannakakis et al., 2Q1action units (Giannakakis et al., 2020) as well as integrating basic emotion
classes (Zhang et al., 2019). However, no studies have been conducted to examine the integration of compound
emotions in the detection of stress.

Several challenges exist iautomatic stress detection from facial images, including variability in facial
expressions across individuals, the subjective nature of stress, and the need for large and diverse datasets for
training robust models. Additionally, addressing ethical comatats, such as privacy concerns and potential
biases in algorithmic predictions, is essential in the development and deployment of stress detection systems. In
this respect, the current study is unique; it is the first endeavor to scrutinize streierdétezugh compound

facial expressions using neural networks.

The paper proposes a valerareusal classificatichased approach in order to detect the signs of stress
automatically from the frontal face images. The main contribution of the papereisptore the mapping

between the compound facial expressions and the presence of stress signs accordingly. There are many datasets
including compound facial expressions. In our study, we employ-MEFED dataset that is the richest
compound expression dagds including the 50 compound expression classes where dominant and
complementary combinations of the six basic expressions are used (Guo et al., 2018).

StressDetectionthrough Compound Facial Expressions

The proposed system consists of two main blocks. The first part is the compound expression analyzer proposed
by Jiddah and Yurtkan (2023), and the second part is the proposed stress detection mapping under the
supervision of our expert psychologist. Conuta@nal neural networks (CNNs) and Loe&gort Term Memory

(LSTM) networks are employed.

iCV-MEFED Dataset

The iICV-MEFED dataset, developed and compiled by Guo et al. (2018), represents a unique collection of
human compound emotions. It addresses thedtinhs of existing publicly available datasets by offering a
comprehensive range of 50 figeained emotional classes. This dataset is pioneering in its scope, containing
31,250 facial images sourced from 125 subjects, ensuring a balanced represehtgéindecs and diverse
ethnic backgrounds, with subjects aged between 18 and 37 years. Notably, all images in-KheFED

dataset are captured under controlled conditions to minimize data noise, including factors like background
interference, varying illonination, and head pose discrepancies. Such efforts are crucial to mitigate biases that
may affectthe analysisand classificatiomutcomesf the imagegClark et al., 2020).Eachsubjectin the dataset

is guided by a trained psychologist to enact fivenglas of each of the 50 emotions, ensuring accurate
expression of the complex emotional spectrum. The exhaustive list of 50 emotional classes captured in the
dataset is detailed in Table 1. Figure 1 shows example faces from the dataset.

Compound Facial ExpressionRecognizer

In the hybrid recurrent neural network (RNN) method, the classification model's input data comprises AU
(Action Unit) featuredataextractedrom the datasetFollowing AU featureextraction,eachimagein the dataset

is depictedby a 35-feature vectorcomprisingl8 AU presencdeaturesand17 AU intensityfeatures. Alimages

in the dataset undergo AU feature extraction and are subsequently labeled based on their emotion class,
facilitating classification. Therefore, the inputdatméinsi on f or thi s approach is a
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Figurel. Exampledromicv-mefeddataset.

CNN-LSTM represents a type of deep learning architecture that amalgamates two distinct deep learning
networks, thereby creating a hybrid network that harnesses the computational benefits of both networks (Wang
et al., 2020). In this framework, CNNSTM utilizes the initial layers of the CNN network to perform feature
extraction from the input data, which, in our experimental setup, comprises the AU data feature vector.
Subsequently, the extracted features are forwarded to the LSTM network for classifaradigerediction.

LSTM networks offer a notable advantage over generic recurrent neural networks due to their utilization of
memory blocks, facilitating expedited learning processes (Amin et al.,, 2019)-LGNIM networks have
demonstrated efficacy in exeowd deep learning tasks efficiently, and our proposed methodology aims to
capitalize on the availability of a series of five emotion images in each class for every subject in-the iCV
MEFED dataset.

Tablel. Compoundacial expressiortlasse®f icv-mefedDatase{Guo,etal., 2018).

Angry Contempt Disgust Fear Happy Sadness Surprise
Angry A Contempt Disgust Fear Happy Sadness surprise
ngry angry angry angry angry angry angry
Contempt  Angry Disgust Fear Happy Sadness Surprise
Contempt
contempt contempt  contempt contempt contempt  contempt
Disgust Angry Contempt Di ¢ Fear Happy Sadness Surprise
disgust disgust ISgus disgust disgust disgust disgust
Eear Angry Contempt Disgust Happy Sadness Surprise
fear fear fear Fear fear fear fear
Happy Angry Contempt Disgust Fear Ha Sadness Surprise
fear happy happy happy PPy happy happy
Sadness Angry Contempt Disgust Fear Happy Sad Surprise
sadness sadness sadness sadness sadness adness sadness
Surprise Angry Contempt Disgust Fear Happy Sadness Surpri
surprise surprise surprise surprise surprise surprise urprise
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The implemented CNNLSTM model in this study is structured with a total of 12 layers, each layer configured
as follows: an input layer, three maroling layers, five convolutional hidden layers, one LSTM layer, one
dense layer, one dropout layer, and ampat layer. The mapooling layers serve to condense the feature
dimensionghroughfeaturesummarizationaidingin convolutionallayer padding.The LSTM layeris integrated
into the architecture po$tature summarization by the last pooling layer, resulting in a feature map comprising
the most pertinent features for classification. Al l
for our model.The convolutional layers engage in feature extraction utilizing the ReLU activation function,
while the batchsizeis setat 64. Additionally, the model employsthe Adam optimizerwith a learningrate of
0.00l1landacategoricalossfunction.

Kernel size = (128, 3)

Activation = ReLU
Padding = "same"

Output size =50

Max-poaling

Dropout

|f1> Max-pooling

n
Input shape = (35, 1)
Activation = ReLU
Padding = "same”

Size=2 Size=2 Size=2

Kemel size = (64, 3)
Actwgnon : REU'.J. Kemel size = (256, 3) Dropout=0.1
Padding = "same’ Activation = ReLU Activation =

Padding = "same” Softmax

Figure2. CNN-LSTM hybrid neuralnetworkmodelused.

StressDetectionthrough Facial Expressions

The signs of stress can be analyzed through facial information. In our study, we concentrate on the standardized
basic facial expressions and their compound versions in order to ettposFess indicatorg.ogether with our

expertp s y ¢ h o bupegveian iwé Iravefound thatthe markeccompoundacial expressiortlassesn Table2

are carrying information about the stress. Thus, the neural networks-maéneel according to the Table 2,

where marked stress related compound expressions are treqesita® class, and the unmarked classes are
treated as negative class. In total, 20 classes are selected as stress indicators.

Tablel. Stresdndicatorcompoundacial expressiortlasses excludingontemptompoundexpressionsf icv-
mefed dataset whetoxed classes are positive classes.

Angry Contempt Disgust Fear Happy Sadness Surprise
Angry A Contempt Disgust Fear Happy Sadness surprise
ngry angry angry angry angry angry angry
Contempt  Angry Contempt Disgust Fear Happy Sadness Surprise
contempt contempt  contempt contempt contempt  contempt
Disgust Angry Contempt Disqust Fear Happy S_adness S_urprise
disgust disgust 9 disgust disgust disgust disgust
Eear Angry Contempt Disgust Fear Happy Sadness Surprise
fear fear fear fear fear fear
Happy Angry Contempt Disgust Fear Ha Sadness Surprise
fear happy happy happy PPy happy happy
Sadness Angry Contempt Disgust Fear Happy Sadness Surprise
sadness sadness sadness sadness sadness sadness
Surprise Angry Contempt Disgqst Fear Happy Sadn_ess Surprise
surprise surprise surprise surprise surprise surprise

Since the review of the literature revealed no studies exploring the relationship between compound emotions
and stress, the compound emotions of emotional stress are grouped according to the basic emotions that the
expression of stress has been linked to. Stress has been linked with negative affect and reflected in the emotions
of sadnesdear,angeranddisgust(Das & Yamada, 2013} erner efal., & Taylor,2007; Lazarus2006;Zautra,
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2006). Thus, among the seven basic emotions, emotional stress is grouped according to disgust, sadness, anger,
and fear and their compounds as shown abl& 1. In the face of stressful events, positive feelings (i.e.,
happiness) and negative emotions (i.e., sadness) have been found to have an inverse relationship (Zautra et al.,
2010). In this regard, compound emotions involving positive and negativéoesdtave not been considered

for examination.

Table2. Stressndicatorcompoundacial expressiortlassesncluding contempttompoundexpressionsf icv-
mefed dataset where boxed classes are positive classes.

Angry Contempt Disgust Fear Happy Sadness Surprise
Angry A Contempt Disgust Fear Happy Sadness surprise
ngry angry angry angry angry angry angry
Contempt  Angry Contempt Disgust Fear Happy Sadness Surprise
contempt contempt  contempt contempt contempt  contempt
Disgust Angry Cpntempt Disqust Eear H_appy S'adness S'urprise
disgust disgust 9 disgust disgust disgust disgust
Fear Angry Contempt Disgust Fear Happy Sadness Surprise
fear fear fear fear fear fear
Happy Angry Contempt Disgust Fear Hal Sadness Surprise
fear happy happy happy i happy happy
Sadness Angry Contempt Disgust Fear Happy Sadness Surprise
sadness sadness sadness sadness sadness sadness
Surprise Angry Conte_:mpt Disgqst Fear _ Happ_y Sadn_ess Surprise
surprise surprise surprise surprise surprise surprise

Analysisof ContempExpression

Despite contempt beirg formof negative emotion, it has be#re least studied emotion amotig basic seven
emotions. This, examination of its relationship with stress, has also been found as an underexamined area in
literature. This could be originated from the fact that contempt is regarded as a moretéwgmted social

emotion helping in theregulation of hierarchies (Fischer et al., 2022). The research on contempt and
relationships has revealed associations between contempt and a lack of control over the other person (Fischer &
Roseman, 2007), breakuplated distress (Heshmati et al., 2013 competence and seadteem (Schriber et

al.,, 2017) as well as contempt and lower levels of-regbrted stress (Crowley, 2013). The associations
between contempt and relationships point out a potential relationship between coping and stresgfaksitu
Therefore, an alternate table including the previously classified compound emotions along with; contempt and
compound emotions of contempt with disgust, fear, sadness and anger has beenasediedn in Table 2.

The average accuracy found in detecting stress was 72.92%, compared to 71.28% in Table 1, which excluded
contempt and its compounds with the stress emotions. The slight increaseneaumdhat contempt has a role

in the process andgalation of stress.

Resultsand Discussion

The experiments are completed on MAEFED dataset with 80:20 ratio of testing and validatiofol8 cross
validation method is applied to validate the results. A class that is mapped as a stress indiesttEdisas

positive class, and others are treated as negative class. The performance metrics of accuracy, precision,
sensitivity, specificity and F&core are used to evaluate the system. The usual classification metrics used are
true negative (TN); whichsi the number of correctly identified negative classes in predictions, true positive
(TP); which is the number of correctly identified positive classes in predictions, false negative (FN) this is the
number of incorrectly identified negatives in predictiofedse positive (FP); this is the number of incorrectly
identified positives in the predictions. Formulas related to the performance metrics are listed from equation 1
through equation 5.

Accuracy= (TP+TN)/(TP+TN+FP+FN) Q)
Precision= TP/(TP+FP) 2
Sensitivity = TP/ (TP+FN) ©)
Specificity= TN/ (TN+FP) 4
F1score=2* ((Precisior* Recall)/(Precisiont+ Recall)) 5)
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Table3. Performancevaluation®f the proposedsystenmbasednthepositiveclassedistedin tablel.

Fold Accuracy  Precision  Sensitivity  Specificity F1 score
Fold 1 71.33 61.07 30.70 90.68 40.86
Fold 2 70.92 60.77 31.52 90.10 4151
Fold3 72.99 75.86 89.86 34.10 82.27
Fold4 70.68 58.89 30.77 89.74 40.42
Fold5 70.48 72.67 90.16 29.65 80.48
Average 71.28 66.0 55.0 67.0 57.0

It can be observed from the Table 3 that the system can recognize the signs of stress automatically with the
average accuracy of 72.92 % that is an acceptable rate. Furthermore, the system is more sensitive to signs of
stress. Considering the challengeghe problem, the overall performance of the system is acceptable and is
open to further improvements. On the other hand, the selection of contempt expression is still a challenge that
we found, and then experiments are also accomplished with the componetnpt expressions excluded. In

terms of average accuracy, the two approaches are approximately performing in the similar levels. However,
from the view of sensitivity, the contempt expression and its compounds bring significant improvements.

The compond facial expression analysis is still a challenging problem of computer vision when considering
more compound classes like 50 in total, that are used in our study. The average accuracies are even below 50%
in most of the proposed models. Although the sttrecognition of compound expressions brings different
challenges to resolve, they can form a good basis for psychological analysis through faces, from the aspects of
depression, stress and anxiety. The results shown that dominant and complementasippx@asses can be a

good basis for analyzing the signs of stress.

Table4. Performancevaluation®f the proposedsystembasednthe positiveclassedistedin table2.

Fold Accuracy  Precision  Sensitivity  Specificity F1 score
Fold1 73.37 73.63 73.60 73.14 73.61
Fold 2 72.88 73.74 71.64 74.13 72.68
Fold 3 73.01 71.01 74.96 71.17 72.96
Fold4 73.12 71.62 74.71 71.59 73.13
Fold5 72.20 70.91 74.25 70.20 72.54
Average 72.92 72.0 74.0 72.0 73.0
Conclusion

The paper proposes a stress detection system based on compound facial expiéssicmaslenging problem

of detecting the signs of stress through frontal faces is attacked. The proposed system is takiifd-ELD/

dataset as a bagtsat includes the higdst number o€ompound expressiariasses irthe researcktudies where

there are 50 classes composed of the dominant and complementary combinations of the six basic expressions.
An extensive mapping of compound expression classes to stress indicatefoisnpd. The computer vision

part of the system is employing a hybrid CNN and LSTM neural networks. The system is evaluated on the
dataset by applying-fold cross validation. The performances of the system reached to 72.92 % accuracy and
shown that the posed methodology achieves encouraging results giving directions to further improvements.

Analysisof ContempExpression

The systemdbs overall accuracy is beyond 70% and thi s
system is open to performance improvements. A possible future work is to employ texture feature extraction
techniques like Local Binary Patterns (LBPst o enhance the facial represent

performance. Another similar direction may be the improvements in the deep learning model used. One of the
possible future works to adapt is to investigate the compound expression basés dignthof depression and
anxiety. Similar input level and neural network level enhancements are also to be considered for these future
directions. Overall, the proposed system forms a basis and opermraetions for further facial analysis based

on doninant and complementary facial expressions.
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Abstract: Strict control on foreign exchange and successive devaluation of domestic currency adopted by
Algeriangovernment for nearly four decades resultetlatk market for foreigurrencies, higlinflation rates

and consequently, lost of confidence in Algaridinar as a unit of account and store of value. The
aforementioned results have given rise to the phenomenon of currency substitution.The aim of this paper is to
provide evidence of the existence of currency substitution in Algeria. Using time sedeodating the period
19902021 and an autoregressive distributive lag (ARDL) model combined with CUSUM and CUSUMQ, the
demand for money in Algeria is estimatedur results point out to the existence of currency substitution when

the black market exchangate is incorporated in the money demand equation. Our findings contribute to the
existing litterature on currency substitution issue. As far as policy makers are concerned, the existence of CS
could hinder the effectiveness of stabilization policies thwd, means of reducing currency substitution should

be devoted.

Keywaords: Black marketexchangeate,CurrencysubstitutionDemandor money

Introduction

Currency substitution refers to a situation in which domestic currency is totally or partiadijtigield for

foreign one in performing its traditional functions. Individuals may hold foreign currency as a unit of account,
medium of exchange and a store of value, a situation referred to as total substitution (Clements & Schwarts,
1992). However, somauthors limit the concept of (CS) to the use of foreign currency by domestic residents as
a store of value (Calvo & V®gh, 1992).

The replacement process, whether partial or complete, expresses a state of loss of confidence in domestic
currencyat least aa storeof value, especiallin cases ohigh-i nf I at i on, wher e powerisi vi dual
eroded which makes foreign currency more desirable than domestic money. Currency substitution, has been a
worldwide phenomenon and has gained much attention in the literature on both developed and developing
countries. Factors that influence currencpstitution depend largely on capital mobility/or capital restrictions,
which are quite different between the two mentioned categories of cour@@wrally, a perfect capital
mobility, the dominant feature for most developed countries allows residemddta portfolio of currencies to
minimize the cost of international transactions or to earn a profit if the foreign currency appreciates or the
domestic currency depreciates. Currency substitution in most developing countries, arises as a direct
consequace of government strict control on foreign exchange, creating therefore, a favorable environment for
the development of black market for foreign exchange, the only available outlet for obtaining foreign currency.
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Currency substitution phenomenon in some developing countries is fueled by soaring inflation, low nominal
interest rates on domestic financial assets, and periodic devaluation of the domestic currency, a climat where
foreign currency becomes more desiraddea store of value (Aarle & Buina, 1995).

As regards the effects side of currency substitution, many studies agree on its negative effects on the economy.
Boamah, et al. (2012) noted that an increased currency substitution may have some negatifeeBpdts

such as weakening the autonomy of monetary policy; increasing vulnerability to economic shocks arising from
the host country; the potential for deterioration of the balance of payments account or exchange rate volatility;
Furthermore, currency batitution has the potential to negatively impact overall economic growth, especially

for small open economies(Bahmani Oskooee & Techaratanachai, 2001).

The startingooint in handling the algeriaourrencysubstitutioncase igo analyse it within the fraeworkof the
shortages of foreign exchange created by the various forms of controls, mainly exchange rates and trade
restrictionsjmposedon the foreign sectorof theeconomy. Onef the significantconsequencesf thesecontrols

is the development of black market for foreign exchange. An increasing need for foreign exchange has been
createcby implementingthe structuraladjustmenprogramimposedby theinternationalmonetaryfund. Foreign

trade liberalization and managed float of the Algerian dinar, were therefore, fundamental factors to expand the
activity of the black market for foreign currencies in Algeria. Several currency devaluations were judged as
necessary for priceiberalization and dinar value correction which was overvalued. The aforementioned
procedures have caused high, unprecedented inflation rates, leading to purchasing power erosion and later on to
loss of confidence in Algerian dinaBtatistics about black anket exchange rate in Algeria bring out an active
black market for currencies. According to the latest numbers, the black market premium for the euro currency
amountgodayto morethan70%. To hedgeagainst inflatiorand moredepreciatiorof the dinar, manyalgerians

tend to alter their wealth portfolios by substituting foreign money for domestic money. This adjustment takes
place mostly in the black market. Thus,the phenomenon of currency substitution, as a store of value in
particular, is likely to be wre pervasive in Algeria. The purpose of this research is to test for the existence of
currency substitution in Algeria through estimating its impact on the demand for money. Although currency
substitution is an important issue, it remains unexplored firefdgeria. Therefore, further works on its impact

on the algerian economy ; its implications for macroeconomic modeling, exchange rates, and interest rate
policies are of extreme importance. After this introduction, the remainder of the paper is argenfeows:

section 2 reviews the literature on currescypstitution. Section 3 describes the data, methoda@odypresents

the empirical results and section 4 concludes with some policy recommendations.

Literature Review

Considerable amount of atteon has been given to the currency substitution issue in both developed and
developing countries. This section reviews the pertinent literature that deals with currency substitution in
developing countries. Studies that deal with currency substitutibimtialtwo categories. One category aims at
investigating the presence and extent of currency substitution while the other is more interested in assessing its

i mpact on a countryds economy. Al t hougbhubstitiiemrmostar e v ar
studies have used a simple money demand function.

The idea of including the exchange rate in the demand for money function as another important determinant,
though not tested empirically, was first introduced by Robert mundell (1963). Subsequently, many studies
attempted to examine such link empiricalpprrango & Nadiri, 1981; Domowitz and Elbadawi,1987; Arize,
1989. BahmanDskooee & Pourheydrian, 1990; McNown & Wallace, 1992; Hassan, 1992; Arize & Shwiff,
1993; Chowdhury, 1997; Pozo &Wheeler, 2000).

Mundel | &8s idea was pi c ke d8l)uwho poipted Adut dhatgti@diticnal dtudidba d i r |
shortcomings on the demand for money lie in their reliance on local variables only such as permanent income,
domestic interest rate and price expectations, thing that may lead to misspecification of the fdemeamey.

The authors concluded that a well specified money demand equation should take into account foreign money
developments, such as exchange rate expectations and foreign interest rate. A majority of the studies in the
literature have used the modélArango and Nadiri (19819r some variant, as the basis for estimatngency
substitution.

Accordingto BahmaniOskooee (1996), the general consensukériiterature on the demand for moneythiat
in developed countries, nominal exchange rateessts a suitable cost of holding money whereas in
developingcountries,due to lack of well-developedfinancial markets,the cost of holding moneyis often

11
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proxied by the expected rate of inflation. Therefore, the choices available for asset holders in developing
countries are limited to mostly money and goods. Also, investors in these Countries, are constraiestlito inv

bank deposits and bank bonds, the interest on which are not market determined, they are however, fixed by the
countrieséd monetary authorities for extended time pe
approach to cointegration, Bahnidbskooee and Tanku (2006) estimated the demand for money in 25 LDCs,
their results were inconclusive about which rate should enter the money demand equation; the official rate
exchange; the black exchange rate or the premium (the gap between offiddhekyd Currency substitution
evidence however, was found within four Caribbean countries namely; Guyana, Jamaica and Trinidad and
Tobago in Boamah et al. (2012). The authors adopted a variant of traditional money function used by-Bahamni
Oskooee and Teahatanachai (2001), Baham@skooee and Tanku (2006) and Baharumshah et al. (2009).
Quarterly data for the period 192006 were used with an ARDL bound testing approach. Harridutt
Ramcharran (1990), estimated a modeynand equation using data for the period 18987.Theypointed out

to the existence of currency substitution in Barbados. The phenomenon of currency substitution in LDCs
according to the author, is attributed to the black market for foreign curreankstade controls imposed by
governments:

Data, Methodology andResults

According to the literature on the demand for money, a money demand equation should contain a scale variable
to the level of transactions in the economy and a variable representing the opportunity cost of holding money.
Furthermoreto account foreconomicopennessanothevariablereflectingthe relativereturnsof foreign money

vis-"-vis domestic money should be included in the demand for money equ&tiae Algeria is a developing
country which lacks well developed financial market, the inflation isatesed as proxy for the opportunity

cost of holding money. Following BahmaBiskooee (1996) and Bahmabskooee and Rehman (2005) we

adopt the following specification:

0Ed=+0efr WO T QOEP® - @
Where;
M is the desired holdings of real money balandésdqr M.); M1 consists of currency in circulation and demand
deposits in scheduled banikd, consists oM plus quasi moneyy; is the real GDPP; is the consmer price
index; EX is the exchange rate defined as the number of Algerian dinars per U.S dpitathe stochastic
disturbance term.

According to macroeconomic theory, the moneynand is assumed to be an increasing function of real income
(i.e., real GDP), thus, an estimate of b is expected to be positive. Theoretically, estimate of the inflation rate c is
expectedo benegative However, what shoulde emphasizedh thisregardis that highinflation rateserodethe

value of domestic currency and would tend to decrease the demand for domestic currency and thus a negative
sign of c. Nevertheless, higher inflation rates may also mean higher demand for domestic currency in order to
meet required transaction needs yielding a positive sign of c. The impact of inflation on the demand for money
is therefore, dependent on the net effect of the two influedseregards the estimate ©f it could be positive

or negative dependingn the prevailing effectsthe wealth effecor the substitutioreffect. Accordingo Arango

and Nadiri (1981), a depreciation of domestic currency or an increase of foreign currency leads to an increase in
value of foreigrassetsield by domestic residentsf this increasds perceived as aincreasen wealth(a wealth

effect), then, the demand for money increases yielding a positive estinf@tBafnestic currency depreciation

on the other hand, could also result in a decrease of money demand (subdffettjn The so mentioned

effect was pointed out in Bahma@iskooee and Pourheydarian (1990). They argued that when a currency
depreciates, individuals could expect further depreciation and may hold less of domestic currency. In this case,
the estimate ofis expected to be negative.

Tablel. Modelidentification

Model Identification

Modell LnM1,LnGDP,LnCPI,LnOEX
Model2 LnM1, LnGDP,LnCPI,LnBOX
Model3 LnM1, LnGDP,LnCPI,LnPR
Model4 LnM2,LnGDP,LnCPI,LnOEX
Model5 LnM2,LnGDP,LnCPI,LnBOX
Model6  LnM2, LnGDP,LnCPI,LnPR
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The Two monetary aggregates; find M in equation (1) above are subject to empirical tests, each in three
alternatives namely; official exchange rate, black market exchange rate and exchange rate premium. Table 1
below provides an identification of the various alternatives that will be dubjestimation:

The Data

Quarterly data over the period 1990Q2021Q4 are collected from the international Financial Statistics (IFS)
by the IMF. Data on black market exchange rate are collected from other'source

The ARDL Estimation Technique

The six models identified in tablel above, will be estimated using a cointegration ARDL bounds testing
approach developed by Pesaran (1997) and Pesaran and Shin (1999) and Pesaran et al. (2001). This method has
several advantages over conventional metrsutdh as cointegration of Engle and Granger (1997), Johansen
(1988) and Johansen and Juselius (1990). First, the ARDL procedure does not require that the series should be
integrated of the same orddit can be used for stationary variables and / or iatiegk of order 1 and / or
fractional integration). We note in this context that this procedure cannot be applied to variables with order of
integration superior or equal two. Secondly, this procedure has good small sample properties as compared to
alternative approachedn this context, we not¢hatNarayan(2005)hasprovidedcritical values foilsample sizes

ranging from 30 to 80 observations. Third, this procedure allows variables to have different numbers of delay,
and provide unbiased loagun estimates with a validstatistic even in the case of endogeneity of regressors
(Harris & Sollis, 2@3). Fourth, unlike conventional methods of cointegration that use a system of equations for
estimating longerm relationships, this procedure uses a single equation in the reduced form.

The aim of this study is two folds as it first estimates the -fungincome, inflation, and exchange rates
(official, black, premium) elasticities of M1 and M2 monetary aggregates and examines their stability and
second to test for the existence of currency substitution. However, this will not be sufficient. Laidlgra4993
well as many other authors, point out the importance of the-slnordjustment process. According to them,

the shortrun modelingof moneydemandcould be a potentialsourceof instability. Thus,incorporatingthe short

Trun dynamics into equatiori) leads to an error correction model of the ARDL form following Pesaran et al.
(2001):

YO & D= o+ Brgy V0 £ Dot By o0 £ it Brag GV & it B ¥l & Qp+

1108 91+120 80 +730 Eli+ 7408 QO+ -5 )

The operator @ represents the first di fference and
cointegration bounds testing approach is based on the F statistic or Wald statistic. According to Pesaran et al.
(2001), the asymptotic distribution &fis nonstandard under the null hypothesis of the absence oftéony
relationships between variables, and this regardless of their order of integration if it is (I (0) or | (1)). Based on
equation (2), the null hypothesis®: 71 =12=13=14= 0, while the alternative hypothesis (existence of
cointegratiorrelations) isQ : 1 10 Tsh mwh . To perform the test, Pesaran et al. (2001) provide

two setsof critical values,upperandlower. The first (upper)whenall variablesareintegratedof orderone(l

(1)) and second (lower) when all variables are stationary (IT@gse two sets of critical values provide a band
covering all possible classifications of variables, whether purely | (0), purely | (1) or mutually coiedietfrat

the F statistic exceeds the upper band, then the null hypothesis is rejected, then there are cointegration
relationships between variables. In case tigtafistic lies between the two bands, while the cointegrégistnis
conclusive (in this casiéis necessary to know the order of integration of each variable). And in the case when
the F statistic is less than the lower band, the null hypothesis cannot be rejected, therefore there is no
cointegration relationship.

Resultsand Discussion

The cointegration ARDL bounds testing approach requires that the series should have an integration order less
than two. Therefore, it is essential to ensure that the order of integration of the variables in the work in hand is
less than two. The results tife Augmented Dicke¥uller (ADF) and Philips Perron (PP) tests of stationarity

are presented in Table 2:
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Table2.Stationaritytestresults

Augmenteddickey-Fuller (ADF) PhilipsPerron(PP) Decision

Series Level 1stdifference Level 1stdifference I(d)

LnM1 -1.6008 -6.5204* -1.7142 -11.6796* w( 1)
[0.4793] [0.0000] [0.4218] [0.0000]

LnM2 - 3.2359** -5.7111 -2.8617**  -9.4208 w( 0)
[0.0201] [0.0000] [0.0527] [0.0000]

LnGDP -1.7373 - 1.8515%** -0.5180 - 5.3230* w( 1)
[0.4100] [0.0613] [0.8829] [0.0000]

LnCPI -5.5392* -2.0408 -5.0355* -7.2474 w( 0)
[0.0000] [0.0400] [0.0000] [0.0000]

LnOEX -4.8169* -8.1831 -5.3409* -8.2845 w( 0)
[0.0001] [0.0000] [0.0000] [0.0000]

LnBEX -2.2125 - 8.9756* -2.2944 -8.9865* w( 1)
[0.2029] [0.0000] [0.1753] [0.0000]

LnPR -1.3825 -10.7403* -1.6690 -10.7824*  w( 1)
[0.8618] [0.0000] [0.7595] [0.0000]

*xx . x%. % grethe MacKinnoncritical valuesfor the rejectionof the null hypothesiof a unit root at
the1%,5%and10% levelsrespectivelyValuesbetweerbracketsareprobabilities

According to the results in table2, variabl es are
rationalefor using ARDL approach.the next stepin ARDL approachis to testfor the existenceof a long-

run causal relationship between the variables using the bounds test approach develdpesbrayet al.

(2001). Since the test is sensitive to the lag length, this latter is determined according to Akaike
Information Criterion (AIC). The resultsof cointegrationtest are reportedin Table 3:

Table3.ARDL Boundstestfor cointegration
Null HypothesisNo Level Relationship

F-Statistic Significance w(  w( 1 Decision
Model 1 11.22956 10% 237 32
Model 2 15.05788 5% 2.79 3.67
Model3 14.90562 2.5% 3.15 4.08
Model4 14.64838 1% 3.65 4.66 Cointegration
Model5 4.935526
Model 6 23.68478

Resultsof boundtestsin table 3 show that the calculatedF-statisticsare statistically significant (i.e. higher
than the upper bound) at 1% level of significanceindicating a long run-relationship betweenvariablesin
the various models. Having the existenceof a cointegration relationship betweenthe variablesin our
models,the next stepis to checkthe long-run coefficients. Table 4 below reportstheseestimates.

Table4. Estimatedong-run coefficients

Variables
Models  Optimum C LnGDP LnCPI LnOEX LnBEX LnPR
lags

Modell (2,4,4,0) -50.84990* 7.885916* -0.870238 0.006868 - -

Model2 (2,0,4,0) -44.66506* 6.085952* 0.949934** - -0.005220* -

Model3 (1,0,3,0) -44.27246* 6.129775* 0.672352*** - - -0.004793
Model4 (8,2,1,3) -83.74591  9.083529 3.390313 -0.018757 - -

Model5 (1,8,0,3) -69.07732* 8.366140** 1.037108 - 0.015482 -

Model6 (1,4,1,3) 58.31740 -6.709433  2.344735 - - - 0.055674

*xx,xx . % ndicatesignificanceatthe 1%,5%and10%levelsrespectively.

As can be seen, all variables carry their expected signs and significance at 1% level of significane when the
blackmarket exchange rate(BEX) is included in the demand for money equation M1(model 2). Such high
significance diminishes with the inclusion of the official exchangerate and disappearstotally when the

money demandequation M2 is used.As far as currency substitutionis concerned,the correct, negative

sign and thesignificance of theblackmarket exchangerate confirm thesubstitution effect for theAlgerian

case.In fact, many algerians,use the algerian black market for foreign currenciesto substite national

14
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currencyfor foreign one, getting therefore,benifit from the continueousdevaluationof the algerian dinar.

The aforementionedresults are extremely important as they point out first, more stability in monetary
aggregateM1 by including blackmarket exchangerate and second, evidence for currency substitution
steming from black market for foreign currenciesin Algeria. As mentioned previously, the shortrun
modeling of money demand could be a potential source of instability. Thus, shortrun coefficients
estimatesshould beconsidered.To this end, thelongrun coefficient estimatesare used to formerror
correctionterm ECM by substitutingthe lagged|level variablesin (2) by laggederrorcorrectionterm ECM

and estimate the model again by imposing the optimum number of lags determined before. A negative and
significant coefficient obtainedfor ECM is a more efficient way of establishingcointegration.As can be

seen from Table 5, indeed ECM carries its expected negative and significant coefficient in M1 models,
supporting cointegration among all variables. Finally, we perform the CUSUM and CUSU&s80Qto the
residuals. As it is clearthe CUSUM and CUSUMSQtestsin figurel supportstability of M1.

Table5. Estimatedshortrun coefficients

Models
Model 1 Model 2 Model 3 Model4 Model5 Model 6
C -0.963386 -1.755169 -1.841403 0.731735 1.089937 0.503035
LnM1(-1) -0.018946 - 0.039296 -0.041593 - - -
el n M) ( -0.166646 -0.142275 -0.134325 - - -
LnGDP{1) 0.149404 0.239155 0.254953 -0.079368 - 0.132005
&L n GDP 1.444677 1.132744 1.142319 0.934770 0.423876 -0.057874

el n GHP 0.666928 0.456004 0.455912 - - -
el n GER2P -0.633545 -0.935181 -0.931598 - - -
el n GBP -1231050 -0.853009 -0.815584 - - -

LnCPI - 0.037329 0.027965 - - -
LnCPI(1) 0.016487 - - -0.029623  -0.016364  0.020225
eLnCPIl -0.207039 - - 0.048534 0.001619 0.188079
&eLnCPl 0.211803 - - 0.172591 0.280490 0.225661
&eLnCBl -0371639 - - -0.029623  -0.372283  -0.199129

&eLnC®I -0.167970 - - - - -
&elLnCHI 0.288477 - - -
&eOE X -6.87E05 - - 0.000220 - -
OEX(-1) 0.000130 - - 0.000164 - -
e O0E XY -0.000537 - - -0.001974 - -
&0 E XY -0.000796 - - - 7.08E05 - -
& O E 3) -0.004944 - - -0.002058 - -
&eLnOEX - - - - - -
&L nOEX - - - - - -
&L nOoORX - - - - - -
el n OBX - - - - -
BEX - -0.070205 - - -0.000244 -
PR - - -0.000199 - -
LnM2(-1) - - - 0.008738 0.015779 - 0.008626
elLnMD( - - - - 0.069482 -
elLnM2( - - - - 0.158129 -
elnM3( - - - - -0.069585 -

elLn M ( - - - - -0.158587 -
eLnM3( - - - - 0.107245 -
elLnM®( - - - - -0.068496 -
eLnMD( - - - - -0.195745 -

PR(1) - - - - - - 0.000480
&PR - - - - - 0.000354
&PR(-1) - - - - - 0.000747
ECM(-1) -0.035229* -0.041572* -0.0034768* 0.023452 0.011415 0.002045

Conclusionand Policy Recommendations

Currency substitutionthe partial or total use of foreign moneyfulfilling money traditional functionss a
worldwide phenomenonDue to its effectson the formulation of effective macroeconomigolicies, hasbeen
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given much attention in the literature for both developed and less developed countries. Unlike developed
countries Currency substitution in most developing countries, arises as a direct consequence of government
strict control on foreign exchange. Strigntrol on foreign exchange and successive devaluation of domestic
currency adopted by Algerian government for nearly four decades resulted in black market for foreign
currencies, high inflation rates and consequently, lost of confidence in Algarian Matarally, in a country

like Algeria, the phenomenon of currency substitution, as a store of value in particular, is likely to be more
pervasive as individuals use foreign currencies as a mean to hedge against inflation. In an attempt to test for the
exisence of currency substitution in Algeria, we estimated the money demand function. Our findings are
extremely important and deserve more attention as they point out the existence of currency substitution in
Algerian case. As far as policy makers are corambriand for a successful and effective monetary policy, the
monetary authorities would rather concentrate on M1 because not only is it cointegrated with its determinants
and it is stable.

Modell. LnM1,LnOEX,LnGDP,LnCPI
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Model4. LnM2, LnOEX,LnGDP,LnCPI
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* 2 Thisadvantagés veryimportantwhentestingvariableswith differentorderof integration.
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Abstract: Augmented reality (AR) has gained considerable attention in academic research as a primary
instructional tool to enhance learning across various educational levels, including mathematics education. AR
enables the overlaying of threimensional images om reatworld environments within an academic setting.

While AR has demonstrated its potential to improve learning outcomes in academic contexts, there is a need for
a comprehensive review to identify, assess, and summarize empirical findings relatedkit shgagement,
particularlyin mathematics education. Consequently, a systematic revéeswconducted to examine the uses of

AR in student engagement in mathematics education. A thorough electronic search was performed on the
Scopus database to retrigyertinent journal articles. After applying inclusion and exclusion criteria, 18 studies
were selected for analysis. The results reveal that AR can facilitate student engagement in three key aspects:
interactive, collaborative, and immersive experiencdthoigh AR offers several advantages for promoting
student engagement in mathematics education, its practical implementation in educational settings requires
careful consideration of AR application and content design and close collaboration betweenreduhto
technology. Furthermore, the successful integration of AR technology relies on theplanekd
implementation of learning programs that effectively incorporate AR elements for mathematics education.

Keywords: Augmentedeality, MathematiceducationStudenengagemenystematiditeraturereview

Introduction

Augmented reality (AR) has gained significant popularity as an interactive technology in diverse educational
contexts over the past deca@me ofthe primaryreasons for the widpgsead adoptionf AR is its compatibility

with multiple platforms, including desktops, tablets, smartphones, and notebooks. According to a recent study
by Marshall (2023),AR can be defined as the dynamic overlay of corsexisitive virtual information do
realworld contexts. Due to its effectiveness as an educational tool, AR has been extensively studied across
various disciplines, suchs physics, biology, chemistry, and mathematics. AR geneasstiplishes connections
between virtual objects and reahvironments, facilitating the visualization and comprehension of complex
concepts.

- This is an Open Access article distributed under the terms of the Creative Commons AtthNlauti@mmercial 4.0 Unported License,
permitting all norcommercial use, disbution, and reproduction in any medium, provided the original work is properly cited.

- Selectiorandpeerreviewunderresponsibilityof the OrganizingCommitteeof the Conference
E 2024Publishedby ISRESPublishing:www.isres.org
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Integrating virtual and reaborld objects in AR is commonly referred to as "mixed reality," initially introduced

in the 1990s as an innovative approach to training and education. Since then, AR has garnered considerable
attention and has been the subjethumerous published studies investigating its advantages, limitations, and
challenges in educational settings. The interactive and innovative applications facilitated by AR technology
have demonstrated significant potential in various subjects, parljicolathematics education.

While previous revievstudies have primarily focused on enhancing student engagement, a subset of studies has
specifically examined the relationship between AR and student engagement. Recognizing this research gap, this
paper ains to address the need for further investigation by conducting a systematic review of the AR literature
about student engagement over the past decade. The study aims to answer the following research questions

(RQs):

RQ1: How hasthe distribution of AR implementationfor studentengagementn mathematicseducation
evolved over the years?

RQ2: How does the distribution of AR implementation for student engagement in mathematics education vary
across different countries?

RQ3: Whatresearchmethodshavebeenutilized to investigatestudenengagemensingAR?

RQ4: How does AR technology contribute to facilitating student engagement?

Through this study, we aim to contribute to the existing body of literature by providing comprehensive insights
into the use of ARor promoting studeréngagement, specificallyithin the domairof mathematics education.

Literature Review

Augmented reality (AR) has gained traction in educational institutions as an immersive technology. Its visual
and interactive nature appealsth@ current generation of students, Generation Z, providing a comprehensive
teaching and learning experience. In education, engagement is crucial and influenced by attention, interest, and
motivation. Wisemaret al. (2016)describedhat engagememefersto studentsactiveinvolvementand effort in
educational activities, encompassing cognitive, behavioral, and emotional aspects. Motivation and engagement
are fundamental for attaining educational objectives and goals (Ozhan & Kocadere, 2020). Tectamology c
utilized as a tool to foster student engagement with learning activities (Puspita et al.,, 2022; Supriyadi &
Kuncoro, 2023). Consequently, engagement in a digital environment becomes significant for researchers,
educators, instructional designers, aedelopers (Wiseman et al., 2016). These researchers also emphasize the
importance of fostering engagement to facilitate learning activities and create support mechanisms surrounding
them.

According to Chen et al. (2017), AR has the potential to deetpelrg involvement, increase enjoyment, and
foster positive attitudes. It effectively enhances student motivation and engagement (Bacca Acosta et al., 2014).
The features embedded in AR technology can effectively engage students in the learning processoead

their visualization skills (Saidiet al., 2015)Positive feedbackom participantsalso indicates their willingness

to participate in their studies through AR tools actively. Furthermore, Karagozlu (2018) highlights that
engagement with learnjnmaterials leads to improved academic achievement.

Method

ResearchDesign

This study examines the role of augmented reality (AR) in enhancing student engagement in mathematics
education. The studgncompasses four primaopjectives: (1) analyzing the distributioh student engagement

using AR in mathematics education based on publication year, (2) investigating the distribution of student
engagement using AR in mathematics education across different countries, (3yimprtie indicators of
studentengagemengvaluated irAR applications for mathematiesiucationand(4) determiningthe evaluation
methods utilized for assessing AR applications in mathematics education.

The selection of the systematic literature revi{@kR) methodology for this study was motivated by its ability
to providea transparenassessmertf the strengths and weakneseégrevious investigations (Xiao &/atson,
2019). SLR studies offer a comprehensive overview by consolidating existing kigewledealing the current
understandingand identifying researctgapswithin a specificfield (Okoli & Schabram2010).The literature
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review conducted in this study follows the guidelines outlined in the Preferred Reporting Items for Systematic
Review and MetaAnalysis (PRISMA) protocol to ensure the quality and rigor of reporting academic literature
(Okoli & Schabram, 2010).

Identification

The searchstrategyutilized Scopusdatabasesasoutlinedin Table 1.1t combinedkeywords,synonyms,and
Boolean operators relevant to the research question to encompass all databases.

Tablel. Searchguery

SCOPUS ("student'engagement’AND ("augmentedeality” OR"AR") AND ("mathematicgducation”)

Screening

Basedon Figurel, thescreeningprocessesultedn the selectionof 18 articles.The screeningphasanvolved
evaluating titles and abstracts to identify relevant papers and filtering the entire text based on predetermined
criteria. The initial title and abstract screening were conducted by the researchers, with the second author
providing validation.

[ Identification of studies via databases and registers ]

Records identified through
Scopus database searching
(n=322)

Identification

Reports excluded by automation tools.
y Reason 1: (n = 175 not open access)
Records screened (n = 123) I—. Reason 2: (n = 18 conference paper)
Reason 3: (n = 2 not final paper)
Reason 3: (n = 4 not written in English)

Screening

Records excluded (n=105)
Reason excluded: Not related to study

Reports assessed for
eligibility (n = 18)

Eligibility

Studies included in review (n = 18)
Reports of included studies (n = 18)

Figurel. Prismaflow diagram

Table2. Weightof evidencqgudgingcriteria

Level 1-4 Methodology quality Methodologyrelevance Topic relevance

1.Excellent Excellentresearch Excellentuseof theresearch Clearlydefinedresearch
approaclandmethod design to answer RQs answerfReferredo ethics
quality concerning children

2.Good Goodrelationshipmultiple  Sounduseof researchlesign Functionalrelategoresearch
review elements questions

3. It appearsogicaland Broadlymatchedo elements Broadlyrelevantto research

Satisfactory relatable of researclyuestions questions

4, Researcliesignor analysis Not suitedto research Did notanswerresearch

Inadequate  notclearlystated questions questions

The authors conducted a validation processamgomly selecting ten articles frob8. The interrater reliability
was found to be very high. Specifically, two papers were thoroughly discussed among the reviewers, while one
paperwasrejectedastwo out of threereviewersdeemedt unsuitablebasedon the researchinclusioncriteria.
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To ensure the quality and accuracy of the assessment, the criteria for evaluating the article's quality were based
on guidelines established by (Gough, 2007), as shown in Table 2.

Eligibility

The review examines the impact of augmented reality (AR) on student engagement and its characteristics. The
systematic process undertaken to generate data is visually represented in Figure 1. Specific inclusion criteria
were developed to ensure the setmttof pertinent studies, as outlined in Table 3. Two electronic databases
were utilized as data sources, as indicated in Table 1. A search string was devised to identify relevant keywords
within theliteratureof the pastfive yearsaspresentedn Table3. The evaluationof article qualitywasbasedon
guidelines established by (Gough, 2007), summarized in Table 2. The outcomes of the screening process are
depicted in Figure 1.

Inclusion/Exclusion Criteria

The study exclusively incorporates opaecess references and aims to explore student engagement facilitated
by augmented reality (AR) technology. To achieve this objective, the research reviews literature published
between 2013 and 2022 to identify thetical characteristics of student engagement in AR technology. The
decision to limit the literature review to this specific timeframe is based on the belief that it would effectively
capture the impact of AR on learning over the past decade. The inchrsioaxclusion criteria for selecting
relevant studies are outlined in Table 3.

Table3. Inclusion/exclusiortriteria

Criterion type Inclusion Exclusion

Publication 20142022 Before2014

Quality Assurance Studiegpublishedn peerreviewed Not publishedn peerreviewed
journals journals

Language English NornEnglishtext

Topic St u d engagdmenisingAR

Geographicalocation = Worldwidestudies

Inclusion/Exclusion Criteria

Despiteworking independentlyo codethe datafrom the 18 articles,thetwo authorsconductedegular meetings

to discuss their findings. Tarticles were randomlghosen to assess the intater reliability, and both authors
individually coded them. The codirmgsults were theantered into SPSS to calculate Cohen's Kappa value. The
obtained value of 0.545 (p < 0.01) indicates a "moderate" level of agreement, as defined by Viera & Garrett
(2005).1n cases where there wettsscrepancies ithe codingresults, the twauthorscollaboratedto reviewand

align the data to ensure complete consistency.

Data Analysis

Information from each study was meticulously documented in an Excel spreadsheet, encompassing details such
as author, country, year, participant characteristics, reseprestions, methods, and findings. Two distinct

types of data analysis were employed to organize and synthesize the relevant data findings. Initially, a
descriptive analysis was conducted, which involved recording information such as references, stydy focus
keywords, and context. Subsequently, a thematic analysis was undertaken to categorize and code the data
sources into meaningful codes and categories.

Resultsand Discussion
Results

This criterion applied during the literature review resultedin a redudion from an initial pool of 322 journal
articlesto afinal selectiorof 18 paperghatunderwenfull -textanalysisThefinal reviewencompassatesel8
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papers. Please refer to Figure 1 to access the PRISMA flowchart illustrating the process. This study aims to
investigate using augmented reality (AR) to enhance student engagement. Student engagement refers to the
extentof studentsactive involvement, iterest,and enthusiasiim their learningand classroomactivities. Higher

levels of student engagement are associated with improved learning outcomes, while lower levels of
engagement can impede effective learning. This literature review delves intagtiificance of this topic,

which will be further discussed.

RQ1: How has the distribution of AR implementation for student engagement in mathematics education
evolved over the years?

The first research question analyzes the distribution of researchsstudieerning augmented reality (AR) to
support student engagement across various years. The findings in Figure 2 highlight an uneven distribution of
research conducted throughout different years. Notably, there is a notable increase in the numbess of studie
conducted in 2020 and 2021 compared to the other years examined.

This uneven distribution suggests that the interest and attention towards AR in the context of student
engagement have intensified in recent years, particularly in 2020 and 2021. Mags sttlucted during this
period may indicate a growing recognition of AR as a valuable tool for enhancing student engagement.
However, it is essential to note that further research is still required to fully understand AR technology's
potential impact antienefits on student engagement across a broader range of years.

2016 2017 2018 2018 2020 2021 2022

Figure2. Thenumberof studiespublishedby year

RQ2: How doesthedistribution of AR implementatiorfor studentengagemenin mathematiceducationvary
across different countries?

The exploration of augmented reality (AR) to enhance student engagement has garnered attention and
involvement from multiple countries. A diverse range of countries participated and contributed to the
investigation of this study. Notable countries invohiadthe research encompassed the United States (US),
Malaysia, Finland, Italy, Kuwait, Turkey, Greece, Spain, Indonesia, England, Portugal, Chile, Belgium, and
Morocco, as depicted in Figure 3.

The involvement of these countries signifies the globalésteén understanding the potential of AR technology

in promotingstudentengagemenfThe diverse geographical representatsuggesta widespread recogniticof

the importance of incorporating AR into educational practices. By examining the contribofiofesious
countries, this study offers a broader perspective on the utilization of AR to support student engagement. It
highlights the international nature of research in this field.

RQ3:Whatresearchmethodavebeenutilizedto investigatestudenengagemenisingAR?

The fourth researchquestiondelvesinto the methodologyemployedin AR applicationsto supportstudent
engagementrlhe selectionof an appropriateresearchmethodologyis paramountor researcherto ensurethe
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validity and reliability of their findings. Upon analysis, it was discovered that the predominant research
approach utilized in AR studies for enhancing student engagement was quantitative, accounting for 67% of the
studies. These quantitative methods Imgocollecting and analyzing numerical data to draw objective
conclusions. Additionally, qualitative methods were employed in 28% of the studies, enabling researchers to
gather indepth insights and understand students' subjective experiences and pespeeastly, a smaller
proportion of studies (5%) incorporated mixed methods, combining quantitative and qualitative approaches to
comprehensively understand student engagement supported by AR technology (see Figure 4).

. Greece Spain Indonesia

Malaysia

Portugal
England
ltaky Turkey Morocco

Figure3. Thenumberof studiespublishedby the country

The consideratiorof different research methodologiabowsresearcherto approachhe studyof AR in student
engagement from diverse angles, ultimately contributing to a more comprehensive understanding of the topic.
By employinga mix of quantitative and qualitative methods, researchers can explore both the measurable
outcomes and subjective experiences, providing anvatided perspective on the effectiveness and impact of

AR in fostering student engagement.

m Quantitative
® Qualitative

= Mixed

Figure4. Researcimethodsapplied

RQ4:HowdoesARtechnologycontributeto facilitating studentengagement?

The study explores various aspects of student engagement that can be supported through augmented reality
(AR) technology. Three main aspects identified in the selected studies are interactive, collaborative, and
immersiveengagemeniThese aspecereconsistentlyobservedacross most studieaspresentedn Table4. By

examining the aspects of student eragagnt in the selected studies, this research provides valuable insights
into the different dimensions of ABupported engagement. The consistent presence of interactive,
collaborative, and immersive elements underscores the effectiveness of AR techndiogfering active and
immersive learning experiences for students.
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Table4. Aspectsof studenengagement

Authors and Year Aspectsof Student Engagement
(Chungetal., 2021) Interactive CollaborativeJmmersive
(Cesarietal., 2021) InteractiveJmmersive
(Sofianidis,2022) Interactive CollaborativeJmmersive
(Halili etal.,2021) Interactive CollaborativeJmmersive
(RosaD § v etal.22021) Interactive Collaborative)mmersive
(Purwaningtyagtal.,2022) Interactive CollaborativeJmmersive
(Alicoat etal.,2021) InteractiveJmmersive
(Walkeretal.,2017) Interactive CollaborativeJmmersive
(Jesionkowskatal.,2020) Interactive CollaborativeJmmersive
(Pombo& Marques2020) Interactive CollaborativeJmmersive
(Nadeen®tal.,2020) Interactive CollaborativeJmmersive
(Sirakaya& Cakmak2018) Interactive Collaborative]mmersive
(Saundarajaetal., 2020) Interactive CollaborativeJmmersive
(Capones Lepore,2022) Interactive Collaborative]mmersive
(Nguyenetal.,2018) Interactive Collaborative)mmersive
(Badilla-Quintanaetal., 2020) Interactive CollaborativeJmmersive
(Saltan& Arslan,2016) Interactive CollaborativeJmmersive
(Elmgaddem2019) Interactive Collaborative)mmersive

Discussion

Our study shows that research related to AR for supporting student engagement has increased every year (see
Fig. 2). Researchn AR has increased eveygar because thtechnologyhas the potential to be usedviarious

fields, induding education. This is also supported by improvements in the availability of AR hardware, such as
smartphones and tablets, which make these technologies more accessible to students in the classroom.

AR technology is rapidly developing its use in theieation sector for several reasons. From a visualization
perspective, AR can provide rich and interactive visualizations of abstract concepts, such as human body
systems, molecular mechanisms, and geographic networks (Ade8bktun et al., 2020; Ewais &royer,

2019; Sural, 2017). AR can be used to create learning projects that allow students to learn through exploration
and experimentation (Cai et al., 2021; Jesionkowska et al., 2020). AR can connect concepts taught in schools
with real environments, ebling students to learn in real locations (Adedol@hittu et al., 2020). AR can
increase student motivation and participation by providing exciting and interactive learning experiences
(Papanastasiou et al., 2019). AR also helps students to learn indethericeely because AR provides more
opportunities for students to learn interactively and visually (Anderson et al., 2021). Other research has also
shown that using AR in education can improve student learning outcomes in various fields.

Meanwhile, regeding the geographical distribution of selected articles, augmented reality (AR) in education is
spread worldwide. The analysis in this study shows that AR has contributed to student engagement in various
countries such as the USA, Italy, Greece, MalaySiin, Indonesia, England, Belgium, Portugal, Kuwait,
Finland, Turkey, Chile, and Morocco. Although AR is used in education in various countries, the amount of use
and use is still different. Further research is required to determine how it is implenaffaetively in
education.

Answering the third research question, the quantitative method is the most common method related to AR for
supporting student engagement in the studies examined. Qualitative and mixed research types follow this
number.In quantititiveresearcton the useof AR in educationthe existingresearchevaluatedhe differencedn

learning outcomes between the AR and-Adhgroups using statistical analysis. In a qualitative stfd4R in
education, the selected study evaluated students' perceptions of AR technology, conducted observations of
students using AR, and conducted interviews about their AR experiences. While the mixed is a combination of
both. All of these methods havedn used to evaluate the use of AR in education, but the choice of method
depends on the research objectives, research focus, and type of data desired (Leighton & Crompton, 2017;
Papanastasiou et al., 2019).

In terms of pedagogical contribution, AR is proven to attract studateésst, increase enjoyment, and increase
their involvement irteaching and learning (Pahmi et al., 2023).i8RBIso proverto support Aspectsf Student
Engagement, such as intefiget collaborative, and immersive. AR can support student interactivity in learning
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(Mol ng&r et al ., 2018) . AR provides rich and interact
This visualization can make conceptsiea to understand and interesting for students. With AR technology,
teachers can create projects that allow students to learn through exploration and experimentation (Arvola et al.,
2021). This can increase student engagement with content and makegleaonéenjoyable. In addition, AR

can also be used to connect concepts taught in schools with real environments, enabling students to learn in real
locations (Adedokwshittu et al., 2020). This can make learning more relevant and exciting to students. AR

allows direct interaction with virtual objects and the actual environment, increases students' active participation

in the learning process, and provides more opportunities to learn interactively and visually, thereby making
students feel more involved the learning process (Kamarainen et al., 2018).

Regarding collaboration, AR can create learning situations that allow students to collaborate to explore and try
out concepts (Radu & Schneider, 2019). For example, AR can be used to create games thiaidaldsvte

work together to complete tasks or challenges (Nadolny, 2017). Good communication can also be built through
AR technology in the classroom (Leighton & Crompton, 2017). Students can share information and ideas with
their friends through AR applations used in learning (Weng et al., 2020). This will also create a fun and
exciting learning experience, making students more interested in working with their friends.

AR can support immersive learning experiences in the learning process in severgKimglsova, 2020).
Visualization through AR can make concepts easier to understand and enhance an immersive learning
experience for students (Kazanidis et al., 2021). AR can also present virtual objects that interact with real
environments. This can ent@nimmersive learning experiences for students (Papanastasiou et al., 2019).
Although AR has several benefits in student engagement, effective implementation in learning requires good
design and manufacture of AR applications and content and good cdliabokeetween teachers and
technology. It must be supported by good planning of the implemented learning programs and can integrate AR
technology well (Chang et al., 2019).

Conclusion

AR has been increasing and receiving attention from educational ingtitun s . This is due to
visual and interactive natur&everal studies have provided evidence that AR technology has motivated and
engaged learners with visual and interactive features, which made the learning process more active and
effective. Since engagement is crucial for learning, examining how AR technology facilitates student
engagement is essential. AR technology incorporates instructional design methods, interactive and collaborative
features, and immersive visualization experienoestimulate students' learning. The study showed that diverse
and multiple features in each category were integrated, from touch interface to panning zooming and rotation
navigation, voice and gesture recognition, model rendering, contextual visualizatigmentation and
annotation, optical character recognition, and text recognition, which are frequently used. Students preferred
more interactive features and creative options to be included so that there is the possibility of creating new
things bythe sudents. This studis expected to reveal the importance of engagement imfegrated learning
environments and explain how technology enhances students' engagement with learning activities. Also, this
study is anticipated to benefit those integratingiAiR educational institutions.
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Abstract: The global and local changes of the 21st century have brought new types of organisational
characteristics to the fore. More and more businesses are looking at how to build more resiliergsitiésis
organisations and what the real key is. Thera growing consensus that only flexible organisations that are
open to change can be truly successful today (and in the future). Flexible organisations, agile companies,
promise the greatest growth potential, and there is only one real explanation fohésie.companies have the

ability to change quickly and flexibly, whereas the vast majority of their competitors have not (or will not) be
able to do the same. An organisation that can claim to have the hallmarks of a flexible, business agile
organisationbculture will have a significant competitive advantage. Agility goes beyond mere flexibility and
encompasses a mindset and framework that enables a business to change quickly, make informed decisions and
maintain a competitive advantage in a dynamic emvirent. Agility is also characterised imyovation and the

ability to embrace change. We can imagine these at an organisational level, but how well do they translate at an
individual level? This research, the results of which this paper seeks to preseate detail, has sought to
identify and locatehis. Inadditionto presentingheresults, italso takesareto reviewthe literature, which will

enable us to draw conclusions about the real meaning and importance of agility, both at the individual and
entrepreneurial level.

Keywords: Agility, CompetitionChangeBusiness

Introduction

The real competitive advantage of agile operators comes from flexibility and speed. In-chafaghg world,
adaptation has become an essential condition to stapetdive. And to stay competitive, factors such as
innovation, research and development, education and training, quality, etc. are the best tools to mitigate the
effectsof thecrisis (Girodetal., 2023).Kotter predictedasearlyas 199&hatthe paceof change would naglow

down in the twentfirst century and that competition would increase dramatically in most industries. He was
sure that businesses would face more serious thremtsl opportunities than ever before (Kotter, 1996).
Adapting to tle environment, adapting as quickly as possible, had already captured the attention of experts
decades earlier: research on agility had been conducted since the 1930s and 1940s. The early descriptions
focused on cybernetics, information theory, systems ryheoperations research, TQM, the 6 sigma,
reengineering and lean manufacturing. It is clear from this interpretation that agility was understood mostly in
terms of corporate operations and less in relation to individuaitday, we know that it is not onl
organisations that can be agile, but also individuals, among whom we can name employees, managers, and even
in our everyday liveswe canidentify the characteristics a&gility (Muduli & Pandya,2018). However, agility
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can also be associated with individuals in many cases. In describing the characteristics of agility, one can also
refer to great generals and military leaders, saying that to achieve agility, one needs a leader who inspires and
encourages, but does not trmh much.

War strategies have very often required a combination of flexibility, variability or speed, to enable more
effective military action and better mobilisation of units. The art of warfare was precisely what developed the
agile thinking and attitues of individuals, whereas today it is accelerated change and our turbulent world that
explainits appreciation. Agilityis closelylinked to individuals, because agile organisatioiis also made up of
individuals and people. A business can become #gtlean identify agile actors, agile leadership and an agile
organisational culture. It is through the behaviour, attitudes and behaviour of people that an organisation
becomes whait is. Agile organisationsreindeeddifferent fromtraditionalorganisations. Aragile organisation
constantlyanalyses its environment, makes quigcisions, constantlpoks for and correctsperational errors,

and places a high value on constant learning and acquisition of new knowledge. It is people, individuals,
canmake a meaningfudontributionto all this, soeachindividual playsa centralrole in the procesof becoming

agile. In fact, organisational behaviour is nothing more than the cumulative behaviour of all those involved.

Literature Review

The 2Xt century has put our everyday lives on a completely new footing. How quickly and to what extent we
can adapt to changes in our immediate or wider environment has become an important question. The reason is
that while our world used to be characterisedabgss fast and simpler (business) environment, the same can
now be said in very few areas (UBien & Arena, 2017). What does it mean to be agile? To be flexible,
changeable and fast at the same time. Agility is a talent (hence an important skilptthataikes you able to

create new things (Dalcher, 2021) and more reactive to change. It requires being extremetindpdn not
beingaverse to newhingsandbeingreceptive tachange. Wheréndividuals have higlevelsof uncertainty, are

afraid of newthings or have difficulty accepting change, agile functioning is more difficult to develop. An
organisation will be agile if the individuals within it can become agile themselves. But its benefits are clear.
Agility can bring benefits to the business suab lower costs, improved organisational performance,
profitability and higher shareholder value. Flexible business models seek to implement the ability to change
quickly and at moderate cost. The requirement for flexibility needs to be balanced withstheot change
(Denning, 2020). Business agility is a strategic issue, as ultimately it is management that can most influence
how flexible the organisational structure becomes, what information is used to make decisions, or how quickly
decisions are impleemted that management has made to respond to change (Arifin & Purwanti, 2023).
However, this does not mean that business agility is only the responsibility of management, as this type of
behaviour requires a whole enterprise, as flexibility and agilityt rhesensured at all levels to achieve the
desired results. And this cannot be achieved without committed and eteautyeemployees, collaborative
partners or reliable suppliers. Alongside flexibility, speed is another important factor. Responsiveness is
understood at both organisational and individual level. At the individual level, it can be expressed, for example,
in the time it takes staff to complete a task, the time it takes to implement a change, or the time it takes to take a
decision and put it it practice (Haeckel, 1999). Agility is also required in people, processes, strategy and
technology, because thaye inseparable and ortlygether cartheyprovide a continuous and dynamic response

to the challenges of change. Agility means that the osgéinnal structure is highly flexible, so that change

does not cause difficulties for the organisation even if structural features need to be disrupted or reorganised.
For change management, the agile business model provides attributes that can clearly benefit the success of
change (Arbussa et al.,, 2017). Organisational flexibility, agility or variability can only be an advantage for
change management, but only if resiste to change is minimised (Suprapti & Suparmi, 2022). The agile
business model has also achieved great success in this respect, as it would not be able to sustain the dynamism
of change if it were to face constant resistance fstakeholders. Agilitys not an organisational capabilitiyat
canbeinherited orcreatedout of thin air. The ability to beagilein businessieeddo bedeveloped incrementally

in the organisation, and the key to this is when the agile organisational culture is successfuiGrén &

Lenberg, 2020). Agility allows the organisation to implement change with the least possible resistance, while
speed ensures that the benefits of change are captured earlier than everyone else (Zhou & Wu, 2010). And
variability is the embodimerdf the fact that individuals themselves do not shy away from change, even if they
havea fundamentalole to play, needto participatein the processand mayhaveto makesacrificesandeffortsin

the change process. Agility is a strong presuppositiathahge, as it is indeed when the winds of change blow

that we need to intervene quickly and flexibly (Prikladnicki et al., 2018). We can experience the same in our
everyday lives. At the same time, those who are quickest to see and seize opportunitiés,clidage and do
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so effectively are the ones who can develop the most (Dove, 2001). Success in business and in our personal
lives depends to a large extent on our ability to identify the opportunities that surround us, or to know the
environment that surrounds us. An agitend is quick, resourceful and adaptable. Agile organisations are
therefore responsive, resourceful and able to adapt to their environment (MathiassenHeje;i@906).

Composition of the Sample

In the present study, we measured the individual use$sl of agility by means of a complex, mudpic
guestionnaire that, in addition to the challenges of the present, also attempts to measure basic competences
(agility, conscious use of the Internet). The research was conducted in autumn 2023 and veardraw
conclusions on the basis of a total of 5067 evaluable questionnaires. The questionnaires were completed by
Generation X, Y and Z respondents, so we consider this as one of the most important grouping criteria. We also
consider it important to examinbe previous participation in agile education and the level of knowledge about
agile, whichis alsoconsidered aarelevantcriterion. The survey wasonducted online. Theesults presented in

this paper are based on the questions of the first block afubstionnaire. In this study we want to show how
respondents evaluate the impact of agility on themselves in their work in the organisation. Respondents were
askedto ratethe statementgresentedn the studyusingafour-point Likertscale, where valueof 1 represented

total disagreement and a value of 4 represented total agreement, providing the option to decline to respond,
which was taken into account in the rating with a value of 0. More than half of our respondents are Generation
Z, 20-:20% ae Generation X and Y, and a total of 5.2% are Generation BB and 2.9% are Generation Alpha.
Some form of agility was taught to 80% of the respondents in the sample, but only a quarter of respondents
overall rated their knowledge as good to excellent. Tmepwsition of the sample is shown in the figure below.

® Genericid ™ Tanult-e agilis személetrd]? ® Tudds szintje az agilitdssal kapezolathen

SourceOwnresearch2023,N =5067

Figurel. Compositiorof thesampleby respondentglenerationparticipationin agility educatiorandknowledge
of agility

Results

In this study, we wanted toxamine four claims in detail along the three grouping criteria above. It can be seen
that the highest proportion of respondents perceive the individual usefulness of agility in helping to change the
general mindset of employees. This was followed by divels high rating for the factor that agility helps to
improve collaboration between peers. A much lower proportion rated agility as helping to increase employee
engagement and reduce the frequency of conflicts. For all four statements, none of thehalsovee3.0.

While the first two statements tend to be at the positive end of the scale, the last statements, on employee
engagement and reducing the incidence of conflict, are not so positively rated.

We thenusedanalysisof varianceto assesshe extent to whicheachgroupingcriterioninfluencesthe perception
of the statements. To this end, we used awaage ANOVA, the tables of which are shown below, together with
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the descriptive tables. First, we examined respondents' generational affiliation. It can be seen that the
significance values indicate that the age of the respondents has a clear influence on all four statements t, as is
clearly shown by the significancevel below 5%.

Tablel. Overallperceptiorof question®nagility
Average  Source

helpsto makecooperatiorbetweemartnerareagnoreeffective 2,771 1,212
changeshegeneramindsetof workers 2,729 1,192
increasegmployeeengagement 2,532 1,210
reduceghefrequencyof conflicts 2,457 1,186

SourceOwnresearch2023,N =5067

Table2. Correlationof respondentgerception®f agility questionsith theirage

Sumof Mean
Squares  df square F Sig.
helpsto makecooperatiorbetween BetweenGroups 142,769 4 35,692 24,736 0,000
partnerareagnoreeffective Within Groups 7304,211 5062 1,443
Total 7446,980 5066
changeshegeneramindsetof BetweenGroups 86,006 4 21,501 15,312 0,000
workers Within Groups 7108,037 5062 1,404
Total 7194,043 5066
increasegmployeesngagement  BetweenGroups 49,831 4 12,458 8,564 0,000
Within Groups 7363,772 5062 1,455
Total 7413,603 5066
reduceshefrequencyof conflicts  BetweenGroups 21,033 4 5,258 3,744 0,005
Within Groups 7110,208 5062 1,405
Total 7131,241 5066

SourceOwnresearch2023,N = 5067

Table3. Perceptiorof agility questiondy generation

Average Source

helpsto makecooperatiorbetweerpartner GeneratiorBB (1940- 1964) 2,393 1,371
areagnoreeffective Generatiork (19651979) 2,857 1,225
Generatiory (1980- 1994) 2,826 1,186
Generatior¥ (1995- 2007) 2,798 1,170
Alfa generatior(2008,) 1,980 1,358
Total 2,771 1,212
changeshegeneramindsetof workers GeneratiorBB (1940- 1964) 2,385 1,362
Generatiork (19651979) 2,869 1,158
GeneratiorY (1980- 1994) 2,756 1,203
Generatior¥ (1995- 2007) 2,725 1,154
Alfa generatior{2008) 2,250 1,428
Total 2,729 1,192
increasegmployeesngagement GeneratiorBB (1940- 1964) 2,363 1,331
Generatiork (19651979) 2,577 1,223
GeneratiorY (1980- 1994) 2,504 1,228
Generatior¥ (1995- 2007) 2,569 1,170
Alfa generatior{2008) 2,041 1,329
Total 2,632 1,210
reduceghefrequencyof conflicts GeneratiorBB (1940- 1964) 2,313 1,296
Generatiork (19651979) 2,509 1,157
GeneratiorY (1980- 1994) 2,419 1,216
Generatior¥ (1995- 2007) 2,480 1,162
Alfa generatior{2008) 2,196 1,364
Total 2,457 1,186

SourceOwnresearch2023,N = 5067
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We also examined the generational ranking along the results. The statements show that the highest average
score, i.e. the most positive opinion for each factor, was obtained from members of generation X. They were
followed in order by Generation Y respomie and Generation Z respondents. As members of the BB
generation and the alpha generation were very umegeesented in the sample, their opinions are not discussed

in detail. It can be seen, therefore, that it is the respondents who have been invoheedvorld of work for a

long time and have a stable career who have the most positive opinions about the individual usefulness of
agility. One might expect that Generation Z, who are the most free and flexible, would be the most positive
about these faots, but the sample does not confirm this assumption. Next, we examined the impact of
participationin agile educatiomn our statements based the resultof the analysiof variance. Here, we were
surprised to find that the significance values showead there was only one case of an influential effect on the
statements. Only the respondents' participation in agile education had an influence on the frequency of conflict
occurrence, since only in this case the significance value was below 5%.

Table4. Correlationof respondentgerception®f agility questionsvith their participationin agileeducation

Sumof Mean
Squares  df square F Sig.
helps to make cooperation BetweenGroups 0,321 1 0,321 0,219 0,640
betweerpartnerareasmore  Within Groups 7446,659 5065 1,470
effective Total 7446,980 5066
changeshegeneramindset BetweerGroups 2,895 1 2,895 2,039 0,153
of workers Within Groups 7191,148 5065 1,420
Total 7194,043 5066
increaseemployee BetweenGroups 1,532 1 1,532 1,047 0,306
engagement Within Groups 7412,070 5065 1,463
Total 7413,603 5066
reduceghefrequencyof BetweerGroups 6,127 1 6,127 4,355 0,037
conflicts Within Groups 7125,115 5065 1,407
Total 7131,241 5066

SourceOwnresearch2023,N =5067

If we break down the respondents by participation in agile education, we see that the order is not clear, i.e. the
respondents are very heterogeneous. Respondents who participated in agile education rated the statement on
collaboration most positively onhsurprisingly, for all other statements, respondents who did not participate in
agile education gave higher average ratings to the factors. This result is interesting because one would expect
that those who have attended training on agile methodologydwiaue a better understanding of its essence

and would report more positively about it. This suggests that although respondents had attended agile training,
they were more aware of the organisational effectiveness of agile, oitevele in project margement, rather

than the positive effects they experienced for themselves.

Table5. Perceptionsf aqgility-relatedquestionsn groupstrainedonthebasisof participationin agileeducation

Average Source
helpsto makecooperatiorbetweerpartnerareasnoreeffective No 2,755 1,219
Yes 2,775 1,211
Total 2,771 1,212
changeshe generamindsetof workers No 2,776 1,172
Yes 2,717 1,197
Total 2,729 1,192
increaseemployeesngagement No 2,566 1,173
Yes 2,523 1,219
Total 2,532 1,210
reduceghefrequencyof conflicts No 2,525 1,163
Yes 2,439 1,192
Total 2,457 1,186

SourceOwnresearch2023,N =5067
Last but not least, we also looked at the extent to which the level of knowledge about agility influenced the

guestions. Here again, we found that each factor was significantly influenced by the perception of one's own
knowledge of agile approaches.
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Table6. Correlationbetweerrespondents' perceptioasagility questionsandtheir knowledgeof agile

Sumof Mean
Squares df square F Sig.
helps to make cooperation BetweenGroups 81,437 4 20,359 13,992 0,000
betweerpartnerareasmore Within Groups 7365,544 5062 1,455
effective Total 7446,980 5066
changeshegeneramindsetof BetweenGroups 133,182 4 33,295 23,870 0,000
workers Within Groups 7060,861 5062 1,395
Total 7194,043 5066
increasegmployeeengagement BetweenGroups 96,350 4 24,087 16,663 0,000
Within Groups 7317,253 5062 1,446
Total 7413,603 5066
reduceshefrequencyof conflicts BetweenGroups 106,158 4 26,539 19,123 0,000
Within Groups 7025,084 5062 1,388
Total 7131,241 5066

SourceOwnresearch2023,N =5067

In the present case, we would expect that those with good or excellent knowledge would be the most likely to
report on these factors. However, we find that it is not respondents who rated their knowledge as excellent or
excellent who gave the highest rgiinto each factor, but respondents who rated their knowledge more
modestly, in the fourth category, good. This is true for all factors without exception. It is clear that those whose
knowledge was unsatisfactory rated their individual utility the loweliclwis entirely in line with the general
perception.

Table7.Perceptionsf agility-relatedguestionsn groupshasednknowledgeof agileknowledge

Average Source
helpsto makecooperatiorbetweerpartnerareasnoreeffective Insufficient 2,576 1,314
Sulfficient 2,777 1,128
Medium 2,823 1,157
Good 2,968 1,168
Excellent 2,806 1,326
Total 2,771 1,212
changeshegeneramindsetof workers Insufficient 2,456 1,295
Sulfficient 2,756 1,099
Medium 2,847 1,104
Good 2,882 1,155
Excellent 2,806 1,350
Total 2,729 1,192
increasegmployeesngagement Insufficient 2,334 1,313
Sufficient 2,486 1,123
Medium 2,655 1,144
Good 2,711 1,168
Excellent 2,539 1,335
Total 2,632 1,210
reduceghefrequencyof conflicts Insufficient 2,231 1,267
Sufficient 2,431 1,108
Medium 2,573 1,122
Good 2,624 1,161
Excellent 2,527 1,317
Total 2,457 1,186

SourceOwnresearch2023,N =5067
Conclusions
The results showhat knowledge about the individual utility of agility is still in its infancy. The vast majority of

respondents have attended training on agility, but have not yet seen or experienced its individual benefits. This
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can be clearly seerrdm the maximum of the mean scores. None of the statements measuring individual
usefulness reached a value of 3.0, supporting the above. It can also be observed that the generation most at the
forefront is Generation X, who have been exposed to a varietpproaches and methodologies through their

work experience. It is worth prioritising this generation, as they are the ones who can disseminate and explain
the essence and usefulness of agility at individual and organisational level. It was also dbs¢rvedlatively

small proportion of respondents considered their knowledge of agility to be excellent. It is therefore interesting
to note that the most positive image was that of respondents who rated their own knowledge as good. Although
more than halbf the sample was made up of Generation Z, it is important to see that they are not the ones who
would be at the forefront. This is important because 21st century education needs to find the competencies that
the labour market demands. This is perfedtlystrated by the Generation X view. It is therefore essential that
members of Generation X act as mentors to Generation Z young people, who are able to pass on, disseminate
and teach agile thinking to members of the younger generation who will be pilthesfuture labour market.
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Abstract: The development of science and technology in the 21st century is currently-lotigiéal. In line

with technological progress and innovation, it also impacts the world of education, such as changes in pedagogy
and approaclseto facilitating and delivering learning content. The advantages and ease of use of technology in
education also have great potential to modernize the methodology of traditional teaching and learning systems.
Early Childhood Educatiois vital in becomingthe foundatiorfor children's growttand developmenbwardsa
successful and highly competitive future so that they continue to develop. Educational technology is an
inseparable component in supporting the learning process of early childhood. Thishressssr Systematic
Literature Review (SLR) analysis. This research aims to thoroughly explore how technology is used in Early
Childhood Education and what aspects of development occur in children who use EdTech in Early Childhood
Education. The data sourae this research is the Scopus database of 174 documents published-202218
screened by applying inclusion and exclusion criteria in three different rounds, 13 articles were analyzed in
complete text form. This research shows that technology is imsedrly childhood education to improve
cognitive aspects, language, arts, students' interest in learning, and preschool preparation for children. Types of
technology that can be applied include PowerPoint, video, digital storytelling, drawing, digiias,sémd so

on. This research also explains that the use of technology must be adjusted to the age, education level and
targets of students. Improper use of technology can cause problems such as children losing their ability to
mingle with society and tehto be comfortable with online life. Aspects of development in children that make
good use of technology are cognitive aspects, language, art, and increasing knowledge in children, as well as
motivation to learn.

Keywords: EducationatechnologyEarlychildhoodeducationSystematiditeraturereview

Introduction

The Industrial Revolution era describes the rapid development of science and technology in the 21st century.
Everything is based on digital, artificial intelligence, and connectedness in this era, so the world is increasingly
unitedin globalization(Schwd, 2016). Technologicaladvancesand innovationsalso havean impact on the
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world of education, such as changes in pedagogy and approaches to facilitating and delivering learning content
(Sharma2019).The advantageandeaseof usingtechnologyin the worldof educatioralsohavegreatpotential
to modernize the methodology of traditional teaching and learning systems (Gizaw, 2020).

Early Childhood Education has a very important role in forming the basis for children's developmenttowards a
successfuand highly competitive future so that it continues to develop; educational. technology becomes an
inseparable component in supporting the early childhood learning process. The advantages and ease of using
technology in the world of education also haveagrpotential to modernize the methodology of traditional
teaching and learning systems (Parikh, 2012).

In this context, scientific literature plays a key role in constructing a comprehensive understanding of the
influence and effectiveness of the useedficational technology in the early stages of child development. The
use of technological tools will be beneficial if they are used according to age development (Qazi, 2018).
Technologicadevelopmentén educatiorrequirestudentsieachersand educator® reconsider their traditional
teaching methods and invest in new technologies and tools. To support this, smart learning with educational
technology (EdTech) is promoted as one of the supporting trends (Douglas, 2019).

However, current EdTech developnte are still evenly distributed across several types of learning, especially

in Early Childhood Education, where the use of EdTech still needs to be increased (Bozkurt, 2020). Learning
methods are still focused on traditional knowledge. -2éstury learing is technologyoriented, utilizing

various types of technology as learning tools to facilitate information retrieval (Long & White,2010). This is a
major challenge faced by Early Childhood education. The explanation above shows that learning inisovation
needed in Early Childhood Education by utilizing EdTech, such as media, methods, strategies, and learning
techniques. This research wants to explore the use and development of EdTech in Early Childhood Education
through systematic procedures supportgdsistematic literature analysis (SLR). SLR analysis is a research
methodology for collecting, identifying, and critically analyzing available research studies (e.g., articles,
conference proceedings, books, and dissertations) through a systematic grotéduaim is to review key
pointsof current knowledg@boutatopic or researchguestionto suggestreaghatrequirefurtherresearch (Pati

& Lorusso, 2018).

Therefore, this SLR research focuses on several things, as formulated in the followinghregesstions:
(RQ1) How is technology used in Early Childhood education? (RQ2): What aspects of development occur in
children who utilize EdTech in Early Childhood Education?

Method

This research uses a systematic literature review (SLR) research amatiisseveral stages. Several stages in
SLR research adopt the systematic literature review process carried out by Qazi et al. [9] and Ribeiro et al. [10]
with minor modifications and adjustments. The stages in this SLR research are as follows:

Determinetheresearclyuestionandobjectives
Determinethe datasourceanddatasearchkeywords.
Determinenclusioncriteriaandexclusioncriteria
Performa datasearch.
Selecthedataresultsthathavebeenfound
Dataextraction

DataAnalysis

Makeinterpretationsndconclusions

NN R

Criteria for Inclusion and Exclusion
In this processtesearcimayonly beincludedif it meetghefollowing criteria:

Studiesgpublishedn 2018 2022;

Researclis scientificjournalsandarticles;

Studieghatmeetthefollowing criteria: writtenin English,and

Research is available in fu#ext form. Articles that did not meet all inclusion criteria were excluded
from this list.

APwdNPE
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5. Data Search carried out in November 2023 on the Publish or Perish Database according to the
keywords that had been determined. Keywords (Educational Technology 116 and Early Childhood
Education) contained 58 documents.

Data Selection

The initial data search results are then filtered again by applying inclusion and exclusion criteria indgbg proc
data search. The selection process is carried out in three rounds, with the following stages explained:

1. The selected documents are documents from various countries (without exception), published between
2018 and 2022, which can be seen in table 1.

2. The author selects the title and abstract (if necessary) without paying attention to the quality of each
document. The selected document type discusses EdTech in Early Childhood Education

3. The author reviews the manuscript in more detail in terms of titleramihskeywords and content
documentdo decide whetheit is worthyof furtherreviewor not. Theresult atthis stageis adocument
that discusses the application and development of EdTech in early childhood education attached in
Table 1 below.

Table.1 EdTechin earlychildhoodeducation

Data Keyword Result R.1 R.2 R.3
sources
Scopus  Educational Technology in In-Ex In-Ex In-Ex

Early ChildhoodEducation 116 9224 2171 1011
58 4810 840 35

Table 1 above explains that it should be noted that after the selection process, documents that pass the selection
will only be published in 2018023. Following the data in Table 1, there can be keywords that contain a lot of
data that is worth studying imore detail because the results of the search and selection for these two keywords
are 13 documents published in 202823. Thus, the systematic review process flows as follows:

1. Identification
174 articlesidentified usingthe Publishor Perishapplication

¥

2.Screening

140articleswereobtainedafterscreeningandduplicatesvere
\_
P L 2

3. Eligibility R

29 articlesaccordingo theresearcher'sriteria, afterbeingunderstoochgain,13 articles
fulfilled the researcher's criteria perfectly

\_ J
4

4. Included

13 articlesthatmetthecriteriaof theauthorswereanalyzedusinga systematiditerature
review

N J

Figurel. Edtechprismdiagrams
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Data Extraction

At this stage, all articles are reviewed and analyzed based on the indicators in Table 2. These indicators were
chosen because of their relevance in providing information to answer the research questions explained in the

introduction.
Table2. Typeof datato beextracted
No. ltems Discription
l.Year Yearof publication?
2.Location Locationanddomainof acticle?

3.Educationalechnologyools
4. Educationatechnologytools

Educationallechnologyin Early ChildhoodEducation
EdTechis usein theteachingof Early ChildhoodEducation?

Resultsand Discussion

Based on the approach described previously, the 13 articles that have been selected and identified will be

analyzed in detail in the data analysis stage. This process begins by providinghargwheach piece and

outlining its entire content. The information recorded in Table 2 from each piece will be extracted and then

presented in Table 3.

Table3. Extractiondataresults(n=13)

Study Year Loc. Domain EdTechTools EdTechuse

[11] 2018  Australia A pedagogy of ablet technology, Developing skills to improve
multiliteracies: Computers,iPads,and literacy, such as letter an
Young children BetterWorks sound recognition (phonics
and multimodal  applications, basic vocabulary,
learning with stimulation,for  conversatiot
tablets and languageuse, multimodal

learning

[12] 2019 Spanyol Impact of using Touch screen Increasing motivation to lear
interactive technology such a becauseontentdisplayscolors
devices in tablets, computers an and moving images, there
Spanish  early interactive whiteboard: language development i
childhood (w) children.
education public
schools

[13] 2019 Finlandia T e a ¢ hbeliefs Computers,Multimedia Improve children's  socia
about technology presentations, Digita emotionsknowledgerelatedto
integration in games. learning and skills, ggcially
early childhood in the areas of literacy an
education: mathematics. Children get tr
A meta opportunity to practice wortc
ethnographical order, concepts, letter sounc
synthesis of classification, counting, etc.
qualitative
research

[14] 2019  Australia It is atool, but Interactive whiteboard: Developing social emotione
not a O mu s and desktop computer: aspects, language ar
early childhood laptops and screer children's experiences ¢
preservice based technology technology outsid of school
t eac her s (watching videos). and their experiences in tr
perceptions  of classroom.
ICT and its
affordances

[15] 2020  United A material for Computers (digital Arouse children's interest i

Kingdom educationprocess stories) learning, improve children’

and the Teacher:
the use of digital
storytelling in
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[16]

[17]

[18]

[19]

[20]

[21]

2020

2020

2020

2020

2020

2020
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Mexico

Jerman

Spanyol

Amerika
Serikat

Amerika
Serikat

Switzerland

preschookcience
education
Designing The
Catbus:
Interactive
Support for Early
Childhood
Emotional Well-
being in
Education

Can children
benefit from
early internet
exposure?Short
and

long-term  links
between internet
use, digital skill,
and

academic
performance
Types of Use of
Technologies by
Spanish  Early
Childhood
Teachers

An Interactive
Pedagogy in
Mobile
Contextfor
Augmenting
Early

Childhood
Numeric
Literacyand
Quantifying
Skills

A crosscultural
study on
technologyusein
preschool
classroomsearly
childhood
teacher 6
preferences,
time-use, impact
andassociation

with chil d
play

Harnessing the
Potential of

Storytelling and
Mobile
Technology in

Intangible
Cultural
Heritage:A Case
Study in Early
Childhood
Education in

Computers
stories)

(digital

ComputergInternet)

Information

and

Communication

Technology

(JClick,

NeoBook,Paint)

Mobile learning

SmartphonesPadsand

Computers.

Computer
storytelling,
video),
technology.
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(Digital
Drawing,
Mobile

Improve social and emotion
skills in many ways throug
interactive storytelling abot
the perceptions, expressic
and emotional responses
early childhood.

Developmentof early digital
skills and good screen time
management  in early
childhood.

Improve aspectsof language
developmenandknowledgeof
early childhood from the
digital storiesdisplayed.

Improveliteracyandnumerical
guantification skills.
Additionally, it allowschildren
to learn while they explore
their learning environment,
which may provide additional
socialandphysicalbenefits.

Increaseghildren'smotivation
to learn, helping children to
prepare for school, although
someGreekteachersstatethat
outdoor play is better for
children and the use of
technologyshouldbelimited.

Increasinghewknowledgeand
motivation  of  preschool
childrenabouttraditions,local
culturalassets.
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Sustainability

[22] 2020  United Early childhood Digital media(internet, Increase motivation to intera
Kingdom practitioner Power point) with  fellow students i
beliefs about learning and playing.
digital
media:
integrating

technology intca
child-centred

classroom
environment

[23] 2022 SouthKorea  An loT-Based ComputerVideo) Increase children's interest
Approach for learning, improve aspects
Learning language, social and artis
Geometric development from th
Shapesin Early educational videos displayed
Childhood

Table 3 above explains various EdTech applied in early childhood education in various countries. The types of
EdTechthatare widelyusedin Indonesian earlychildhoodeducatiorincludethe useof iPadsandcomputersn

learning. The aim is to increase children's learning motivation. Other types of learning used include Power
Point, video, digital storytelling, dwing, digital stories and so on. This type of EdTech is applied in early
childhood education combined with traditional environmental learning . Apart from that, the use of EdTech is
also beneficial for improving aspects of social emotional developmelarexti arts, language, literacy and
numerical skills and increasing these development aspects is useful in the preschool preparation process for
early childhood.

This section is a discussion of the data results that have been presented and descripéa theefirevious

quarter. This discussion is then used as the basis for answers to the research questions mentioned above. These
answers are summarizedTable 5.The use okducational technolog§edTech) has been implementedeiarly

childhood education. It should be emphasized that the use of EdTech in early childhood education is not only
reserved for students, teachers, and educational institutions. However, this research can also be used by parents
in the generabublicto provide anunderstandingf howto providetechnologyto earlychildhood.Severaktypes

of EdTech in early childhood education analyzed are combined with various types of traditional learning. They
can train teachers and utilize technology to develop diffetempetencies, knowledge, skill development, and
attitudes, showinghatthe use oEdTechin earlychildhood educatiohas provero bebeneficial forimproving

the quality of education if used appropriately.

Table5. Answersto researclyuestions

Question Answer
(RQ1) How is technology used in Early Childhoc The use of technology in early childhood educat
education? is in improving cognitive aspects, language, i

students' interest in learning, and presch
preparatiorfor children.Thetypesof technologythat
can be applied include PowerPoint, video, dig
storytelling, drawing, digital stories, and so on. T
use of technology must be adjusted to the age, |
of education, and targets of students. Inappropr
use of technology can cause problems such
children losing their ability to blend in with socie

(RQ2) What aspects of development occur and tend to be comfortable with online life.

children who utilize EdTech in Early Childhoc

Education? Aspedts of development in children that make go
use of technology are cognitive aspects, langui
art, andincreasedknowledgein children,aswell as
motivation to learnin children.

These 13 articles come from the Scopus database and were published between 2018 and 2022. Research on the
use and development of EdTech in eathyldhood education has been carried oupt®vious researchers, both
generallyand specificallydiscussingcertain early childhoodeducatiomrmaterials.This researchalsofound that
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several aspects developed wiitle use oEdTechin earlychildhood educatioare quite diverse and do not only
focus on developing knowledge and understanding of material , such as digital literacy development, interaction
skills and Overall,technology can increase motivation in young children in learning.

Conclusion

SLR researchis related to the use of EdTech in early childhood education and has been studied by many
researchers in various countries, both generally and specifically in certain aspects. However, research related to
technology education still needs to be deepenetthaioit can provide benefits for educators, parents and the
general public. Earlghildhood education is combined with various learrapgroaches with various objectives

of developing competence, knowledge, skills and character, as well as educatmoimasteation. Learning
Approaches and competency aspects developed using Edtech in early childhood education have been adapted to
the educational needs of the 21st century. This clearly shows the existence of technological innovation in early
childhood eduaation. This SLR has implications for researchers and practitioners. The results of this research
can provide new knowledge and insight into the use of EdTech in early childhood education so that it can be
used as a reference for teachers, students and educational institutions to improve the quality of early childhood
education. Apart from that, it caatso provide insight into the current state of technology.

Recommendations

I recommendhis articlefor the developmenof earlychildhoodeducatiorandlearning
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Abstract: The Korean government has implemented various measures to address the disparity in English

| anguage proficiency stemming from income inequalit.y
These libraries in Korea not only provide Engllahguage books but also offer camps and Enggisguage

programs either for free or at low cost. In Japan, educational disparity has emerged as a significant issue in
recent years, particularly regardiigglish education at the elementary school level, which has only recently

been introduced as a school subject and appears to be exacerbating the gap. To investigate the feasibility of
establishingc h i | dEngésh lbariessimilar to thosein Korea, this studyconducted regulaEnglishlanguage

activities at libraries akin to those in Korea in 2022 and 2023, and surveys were conducted among the children

and their guardians.

Keywords: Library, Childrensenglishlibraries,Countermeasur®r educationafjaps Englishactivity

Introduction

The South Korean government has implemented various measures to eliminate the disparity in English
proficiency arising from income inequality. One such
provideEnglishbooksbut also offer campand Englistprogramdor free or atalow cost. InJapangducational

disparity has emerged as a significant issue in recent years, particularly regarding English education at the
elementary school level, which has onlgcently been introduced as a school subject and appears to be
exacerbating the gap. Thus, this study explores the possibility of establishing English libraries akin to those in
South Korea by conducting regular English activities in libraries. Specificdlig research focuses on
developing, and practicing programs based on CLIL (Content and Language Integrated Learning), which
involves learning content from other subjects through English.

Chi | dEnglishd.ibraries in SouthKorea

Sever al studies in South Korea have been conducted o
Chang(2011) surveyedthe operationof English readingprogramsat publicc h i | dibrariesdationwide,
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permitting all norcommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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finding that 60% of them ran such programs, primarily targeting children under seven years old and younger
elementary students, with storytelling activities being the most common. The survey also noted that while
various types of programs, such as-agedfic ones and experiential programs like fairy tale plays, were being
run, most libraries lacked proper standards in terms of objectives, instructors, content, and levels of English
reading programs. Chang further conducted a questionnaire survey amidngncand guardians participating

in the library programs, revealing that many guardians recognized the importance of English reading programs,
though satisfaction levels were not very high, and many felt the need for more diverse and numerous programs.

Lee (2015) surveyed childrenbés English I|libraries in |
in economically affluent areas of new towns and new urban districts. The libraries were suggested to be staffed

with professional personnel capalf English instruction, such as librarians, native Eneggighaking teachers,

and Korean teachers with an English education background, and also to include resources like DVDs, audio
materials, and board games. Ham and Kim (2010) proposed using Bbaariene strategy to improve the

English education environment in rural areas, suggesting that renovating existing public libraries inte English

only spaces could help reduce costs and focus resources on running programs, thus providjoglityigh

educdion aligned with public education and offering rural residents educational opportunities comparable to

those in cities, potentially at a lower cost than English villages.

BusanEnglish Library

This section introduces the Busan English Library, whiatejmited to be one of the largest English libraries in
South Korea. The Busan English Library was opened on July 1, 2009, within the same premises as the Busan
Global Village, and on May 30, 2013, the Busan Englidhbeary was inaugurated. Membership ied and

open only to residents of Busan, allowing them to borrow books and participate in programs at no cost.

English ResourceRoom

The shelves are organized by Lexile measure, a reading standard index developed by Metametddezblor

for differentlevels:

1  GreenCornerChildren(Green:32 seatsfor elementarylevel booksfrom Lexile 100to 400.

1  Blue Cornerduniors(Blue: 30 seatsfor middleandhigh schoollevel booksfrom Lexile 500to 800.

1  OrangeCornerAdults (Orange:30 seats)for booksover Lexile 900 usedby college students English
majors, and teachers.

World for Kids

Thisc h i | dineancludlesthreerooms:

1 Read to Me: A room for preschool children to read with their parents, featuring about 2,000 picture books
at the BR (Beginning Reading) Lexile level.

1  Magic Club: A roomfor fun readingsessiongn English.

1  StoryClub: A roomfor ongoingprograms.

English ResourceRoom

Booksin the EnglishResourcdRoomarealsoorganizedy Lexile measureccordingo readingdifficulty:

1  GreenCornerChildren(Green:32 seats)ontainsbooksfor elementaryevelsfrom Lexile 100to 400.

1  Blue Corner Juniors (Blue: 30 seats) includes books for middle and high school levels from Lexile 500 to
800.

1  OrangeCorner Adults (Orange:30 seats)housesadvancedbooks over Lexile 900 suitablefor college
students and English educators.

English Reading Diagnostics

A unique feature of the Busan English Library is the incorporation of the Scholastic Reading Inventory (SRI)
and Scholastic Reading Counts (SRC) for English reading diagnostics:
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1  SRI: A computemprogramthatrecommendbooksbasedntheu s elexdlesmeasure.

1  SRC: A postreading quiz program with about 10 questions that helps gauge comprehension of the book
read.

Testsareavailabledaily, andthoseinterestedcanapplyviathel i b r veebsiged s

English Programs

All English programsare free and availableon a first-come, first-servedbasis; some programsmay reach
capacity soon after registration opens.

PermanenEnglishEducationalPrograms

Programdor families(targetingpreschoothildren& 1stand2ndgraders):
1 Read & Create with Family For parents and children{6years old} Reading English picture books
and engaging in creative activities.
1 Read & Sing with Family I: For parents and childresv(gears old} Reading English fairy tales at a
100L level and singing along.
1 Read & Crate with Family 1l: Reading English fairy tales between 1:Q00L levels and conducting
creative activities.
1 Read &Sing withFamilyll: For parent&nd 1stand 2nd gradersReadingand singingactivitiesbased
on English fairy tales from 106200L.
1 Reading withFamily I: For parentsand children6-7 years old} Readingenglishstories and engaging
in related activities.
1 Reading with Familyl: For parents and 1st and 2nd graddrReading English stories and engaging in
related activities.
1 Kids Animation: For parents and children{6years old, 1st and 2nd grader§creening educational
animations.

Programdor 3rd and4th Graders

ReadingStarterl: Readingoooksata 200L levelandexpressingpersonathoughts.

ReadingStarterll: Readingbooksfrom 200Lto 300L andsharingpersonalnsights.

Stepup Reading: Collaborativelyreadingbooksfrom 300L to 400L anddiscussinghem.

Stepup Readindl: Readingoooksfrom 400L to 500L andengagingn variouspostreadingactivities.

Media Magic: Using variousmedia(films, animations,video clips, music) to learn English expressions

and related activities.

1  Topic Activity (Advanced):Readingbooks on various topics and engagingin related activities post
reading.

E

Programdor 5thand6th Graders

1  Stepup Reading Il (Advanced): Arogramaiming to encourage independent reading through engagement
with books from 400L to 500L and diverse reading activities.

1  ENIE (Weekdays)LearningEnglishthrougheditorialsin Englishnewspapers.

1 Intensive Reading: Targeted at children who can start reading in English independently, involving reading
chapter books and engaging in various reading activities.

1  TopicDiscussionConductinggroupdiscussiongnvarioustopics.

ENIE (Weekends):Reading English newspaperswith a native Englishspeakingteacher and receiving

personalized feedback on writing short essays.

SpecialReadingPromotionProgram: ReadingStar

Reading Star is a setfirected English reading enhancement program where participants take the SRI test, read
books suited to their level, take the SRC quimmasure improvement, and write reading reports in English to

be reviewed by native speakers.

1 Peaiod: Annuallyfrom April to October(7 months)

91  Eligibility: Approximatelyl20studentdrom elementaryo high schoolin Busancity.
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Useof Volunteers

TheBusanEnglishLibrary activelyincorporatesolunteerghroughthefollowing programs:

1 Reading Buddy: A weekly activity where elementary students (mentees) and middle/high school students
(mentors) read English fairy tales together to develop proper reading habits and build confidence and
interest in English.

1  Fun Reading with Volueers: A daily program from Monday to Friday where volunteer members (adults)
read English books to children and 1st and 2nd graders.

The Aim of Study

The purpose of this study is to implement English programs for children in Japanese libraries and to explore the
possibility of establishing facilities in Japan si mi/l
Method

In the fiscal year @22, the program was conducted three times, and in the fiscal year 2023, it was held five

times, totaling eight sessions in libraries. The participants were preschool and elementary school children,

taught English by university students volunteering. Addéilly, to evaluate the program, opended surveys
were administered to the participating children and their guardians.

Resultsand Discussion
2022Library Activities
I nitially, the plan was to i mpl e mewith thetchopesatiop ofathgr am as

libraries. We sought to collaborate with libraries in the suburbs of Tokyo, such as those in Kokubunji City and
Nerima Ward, to implement our English program. However, we were refused permission to conduct the

programinthese i br ari es for reasons including AOnly storytel
educational facilities and therefore cannot host pr o
we decided to rent a seminar room at a librarjlu s as hi no Pl aced i n Musashino Ci
program.

However, as there were no residents of Musashino City among us, we were not permitted to advertise in the
Musashino City newsletter or distribute flyers in community centers anichadls, which made it difficult to

recruit children. The programas originally scheduled to be held four times, but it was canceled avihgone

child registered for the third session. Therefore, the last session was moved to the Kinuta LibranyayaSeta
Ward, where one of the members is a resident and facilitated the events.

Sessiorl: L e tPlaysn English!Art Classii D r a withiVggetableSt a mp s 0

DateandTime: October30,2022,14:00- 15:00

Location: Musashino Place, Room C

Participantsi preschoothild, 10 elementargchoolstudents

Volunteers: 6 university students

First, we conducted a CLIL art project, where participants created artwork using vegetable stamps. We then
started witha storytellingsession omhe picturebookfilt LookedLike SplitMilko followed by learninghowto
say different vegetables, colors, and shapes in English. The children then freely created their artwork.
Thefollowing is thescheduldor theday.

14:00~14:05 Selintroductions.

14:05~14:15 Storytime with the picture book.

14:15~14:30 Explanation of vegetable stamping.

14:30~14:50 Create freely. Add titles to the artwork.

14:50~15:0@haretitlesandshoweacho t h artwérls

Chi | dReaztiords s
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Initially, the children appeared nervous, but they relaxed after making origami with the students before the
programstarted Eachgroup,assistedy a studentconversedn bothEnglishandJapanes&hile working on

their projects. The older children quickly becamthasiastic and, after completing one piece, moved on to
create a second one, drawing their favorite animals, the sky, trees, and more. The younger children and the
preschool child, who did neinderstand theoncepf using sliced vegetablesstampsgended up usinghe
vegetables like paintbrushes but were imaginative in their drawings, nonetheless.

Chi | dreedbadk s

Herearesomecommentgrom the children:

| wasgladto learnthe Englishnamedor vegetables.

| wantto teachthemto my friends,too.

It wasfun usingvariousvegetables.

| did well. | wantto like vegetablegvenmorenow.

At first, | was just doing it somehow,but graduallyl understoodwhat | was making and createdmy

artwork.

| was surprised that everyone was speaking English and | learned about various vegetables and fruits, so |

want to learn more here. It was fun.

1  There were various vegetables. | learned the names of vegetables like edamame and spinach in English.
Vegetablestamping was also fun.

= =8 -a_-1

=

Gu a r dReedbaskd

Herearesomecommentdgrom the guardians:

1  We were provided with a lot of interestingmaterialsrelatedto vegetablesallowing us to experience
somet hing we donét wusually do.

1 Thank you for letting us participate in such an enjoyable event. | believe that starting from art class will
also increase their interest in English.

1 It wasaninterestingactivity with many differentvegetablegprovidedastools, allowing the childrento
experience something they normally dondét get to do.

1  Thank you for letting us participate in such an interesting event. Starting with art helped to increase their
interest in English.

Sessior2: L e tP@gin English! English] PhysicalEducationfi U s iOargBrainsand B o d i -e/\hypnot
experience soccer in English, pretending to be your favorite player?

Date: November 27, 2022, 14:0Q5:00

Location: Musashino Place, Room C

Participants: 6 elementary school students

ParticipatingStudents? universitystudents

In thesecond session, vednducted £LLIL session focused grhysicaleducationSpecifically, weused soccer
as the theme and conducted activities such as learning numbers, colors, and sports names, followed by creating
selfintroductions and practice menus.

Thefollowing is thescheduldor theday.

14:00~14:08Greetingsintroductionsof teachersad students.

14:08~14:38onfirmationof alphabetnumbersl-10, colors& sportsnames.

14:38~14:58 Letds create a practice menu!
14:58~15:00Greetings

Chi | dReastiors s

The children seemed to enjoy the activities involving soccer balls, but as ithevdsst experience for the
university students who participated as volunteers, there were moments when the proceedings did not go
smoothly.

Chi | dreedbadk s

Herearesomecommentgrom thechildren:

1 It wasgoodto beableto touchthe soccetall andwatchvideos.

1 Thet e a c Bnglishdvasdifficult to understandhutthe shotsin thesoccewideoslookedcool.
1 It wasfunandeasyto understand.

Gu a r dHReedbadks
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Herearesomecommentdrom the guardians:

1  This wastheir firsttime attendingan Englishclassand theyseemed to havin. It was verytimely to have
this theme during the Soccer World Cup excitement.
Thank you.

1 It was great to see them interested in watching soddens forselfintroductions and quizzes, as they
like soccer.

1 It was good to be able to interact with English in a fun atmosphere. They seemed to have a good time
doing quizzes on the videos and everyone enjoyed themselves. They were happy to banabthute
themselves too. It was a fulfilling and fun experience. Thank you.

1 It was good to see them willing to learn unexpected vocabulary and actions. | think it was great to have
participated in such an English learning environment. Thank you.

Session 3: Letds Play in English! Paper Pl ane Comp:
University Students

Date:Februaryl8,2023,13:30- 14:30

Location: Setagaya District Kinuta Library Meeting Room

Participants1 preschoothild, 7 elementaryschoolstudents

Participating Students: 7 university students

The third session involved an activity of making paper airplanes in English. We began with a storytelling
sessi onlittleeCioddd ngf 6l | owed by a sl i deapéraiplanpst Ehenewhileat i on
watchingthe slideshowwe madepaperairplanesn English.Finally, we flew the completedhaperairplanesand
measured flight distance and altitude.

Thefollowing is thescheduldor theday.

13:30~13:45GreetingsStorytime( Re adi n@| ¢ wHidehdwef PaperAirplane Making

13:45~14:00 Make paper airplanes in English while watching the slideshow.

14:00~14:1CFly thecompletedbaperairplanes, and measuiight distanceandaltitude.

14:10~14:15 Participants present their flight distance and altitude.

14:15~14:2Divide into groupsandmakelargepaperairplanes.

14:25~14:3(Fly thecompletedphaperairplanesawardmedaldo participantsanddismiss.

Chi | dReastiords s

Many participants were proficient in English and responded well to communication in English. Half of the
participants were 1st graders who enjoyed folding and flying paper planes while listening to English, each
showing their unique enjoyment. The other gr¢2pd to 5th graders) was very calm, attentively following the
English slides while making their paper airplanes. Notably, the older group (2nd to 5th graders) cooperated by
calling out to each other, unfortunately not in English, while folding and fligrger paper planes in the latter

part. Whenannouncinghe flightdistancesand altitudesfollowing thes t u d preséntationsveryparticipant

was able to announce loudly in English. Overall, it seemed that they were enjoying themselves in vggous wa
appropriate to their ages.

Chi | dFeedbadk s
Herearesomecommentdgrom thechildren:
1 I hadfun. Thankyou.

Gu a r dReedbaskd

Herearesomecommentgrom the guardians:

1 | could see my child thoroughly enjoying making paper airplanes and testing how far they could fly,
which also brought discoveries for us. It was reassuring that the university students, bothmeruramnd
women, kindly interacted with the children, allogithem to participate comfortably.

Discussiorof Fiscal Year2022
As mentioned above, we had struggled to find a library where we could implement the program, and we were
unable to secure cooperation from Musashino City in recruiting children. Varifficailties arose before

implementation. Based on the experience of the fiscal year 2022, it can be said that conducting English activity
programs like those in English libraries in Korea at public libraries is quite challenging.
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Howeve, feedback from the children (e.g., 'l was surprised that everyone was speaking English and | learned
about various vegetables and fruits, so | want to learn more here. It was fun.") and guardians (e.g., It was good
to be able to interact with English afun atmosphere.' 'l think it was great to have participated in such an
English learning environment. ") indicates satisfaction with and enjoyment of such English activities.

2023Library Activities

In 2023, practices were conducted at four libraries: Shirayuri University Library, Fukaya City Library, Biei
Town Library, and Kodaira City Central Library.

Sessionlt e Blakea PanelTheaterandReada Storyin English

Date:June24,2023,13:00- 15:00

Location:Third floor of ShirayuriUniversityLibrary

Participants: 10 elementary school students

Volunteers: 5 university students

We conductedanactivity wherewe madea paneltheatetbasednthepictureb o o k  d@@uurria o .
The following is the schedule for the day.
13:0013:05Greetings.

13:0513:15Wh a inéhebox?

13:1513:25Introductionto the picturebookfi GuandGur a o .
13:2513:40 Practice singing.
13:4013:50Brainstormingeggdishes.

13:5014:10 Creating panel theater.

14:3514:45Breaktime/ Editingtime.

14:4514:55 Presentation viewing.
14:5515:00Conductingsurveys

Chi | dReastiords s

Initially, the children were nervous, but as they st
beggan to speak more and consulted with each other, gu
thought about dishes usieggs, we had alreadynticipated what kind afggdishes the children might third,

so on the day, it was easy to decide on the ingredients and utensils to use. As a result of discussions with the
children, they decided to make omurice (rice omelet) and doughnuts, which were then created as panels. The
omurice covered in ketchup anthped on a plate was depicted as \egppetizing. After completing the panels,

the groups practiced parts of the picture bookds nar
recording, which was then filmed. In the end, everyone watdtedresentations together.

Chi | dreedbadk s

Herearesomecommentdrom the children:

1 It wasfun.

1 I hadfun makingtoolsfrom i G uandG u r andsingingwith everyone.
i | learnedalot of English.It wasfun.

1  Thefi G uandG u r pareltheaterwasfun.

Gu ar dReedbaskd

Herearesomecommentgrom the guardians:

1  Atfirst, somechildrenwere shyputl wasamazedo see howquickly theystartedto enjoythemselvesnd
became friendly with each other, and how they became more comfortable with Enghiak. iionderful
to see the teachers always being fun and kind, turning the children into smiling and proactive participants
in such a short time. Thank you. They also seemed to enjoy painting and drawing.

1 My child seemed to have a lot of fun and it was adyexperience. Initially hesitant about not
understanding English, they became engrossed and enjoyed themselves while painting and memorizing
lines.

1 | was worried that things might not go smoothly because children can be unpredictable and | feared they
might cause trouble, but there was time for them to do things they enjoy like drawing and singing, and
thanksto good supporteverythingturned out welll wasrelieved to see theparticipatinghappily. Thank
you.
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1 1 was happyto see my child taking initiative. It was their first time with English, but they seemed to enjoy
it.

Sessior2: Whynotexperiencesoccernn English,pretendingto beyour favorite player?

Date:July29,2023,14:00- 15:30

Location: Fukaya City LibrargF Exhibition Room
Participants11 pre-schoolchildren,5 elementarystudents
Volunteers: 8 university students
Thesecondsessiorfocusedon CLIL with thethemeof soccer.
The following is the schedule for the day.
14:0014:10Greetings.

14:1014:35Quiz/Game.

14:3515:10L e tinfrasluceourselves.

15:1015:20 Storytime.

15:20:15:30Conductingsurveys.

Chi | dReastiors s

During the session, the children gradually got to keawh other as thegtroduced themselves while passing a

soccer ball around with the university students. They particularly enjoyed the experience of touching the soccer

ball. However, due to the presence of many preschool children, there was some confusion and a need for
adaptable instruction to cater to the childrends | evel

Chi | drFeedbadk s
Herearesomecommentgrom thechildren:
1 lunderstoodheEnglish.

1  Theguessinggamewasfun.

i It wasfun.

Gu a r dReedbaskd

Herearesomecommentdrom the guardians:

1 Learning English while playing is, | think, the best way for children to enjoy and learn. The students were
very enthusiastic and active in their assistance. So cute!! | hope this becomes a regular event.

1 It wasgreatto seemy sonactivelyhavingfun. | would like to bring his youngerbrothernexttime.

1 At first, he seemed overwhelmed by the atmosphere, but he enjoyed participating through greetings and
games, which was impressive. The teachers did a great job of encouraging everyone. | would like to
participate again if there is another opportunity.

1 I don &peakEnglishmyself,sol alsoenjoyedthiskind of class.

1 1 was pleased to see my child seriously participating in various activities on their own. It was a different
learning environment, but it was good that he talked and worked well with othdrechihe was meeting
for the first time.

1 It wasgoodthattheeventwasalmostentirelyin English.

1  Werarelyhaveall-Englishevents sothis wasa very goodopportunity!

Sessior8: L e tPi&ydn English!Origamiin English

Date:Septembe8, 2023,16:00- 17:00

Location: Biei Town Library

Participants6 preschoothildren,4 elementaryschoolstudents

Volunteers:3 university students

We conductedhnactivity to learnhowto fold origamisuchasfrogsandshurikensn English.
The following is the schedule for the day.

16:00:16:10Greetings.

16:10:17:000rigamiactivity.

Chi | dReastiorts s
Three booths were set up where children took turns visiting each booth to learn how to fold origami in English.
Although thenumberof studentvolunteersvasreducedo threedueto somebeingdiagnosedvith COVID-19,
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many parentsactively participatedbecausethere were many preschoolchildren, which helpedavoid major
confusion. The participating children appeared to be having a great time.

Chi | drFeedhadks
Herearesomeofthec h i | adomenents:s
i It wasfun.

1 I wantedto makemoredifferentthings.

Gu a r dReedbaskd

Herearesomecommentgrom the guardians

1  Thiswasourfirst time at suchanEnglisheventin thisarea,andl would like it to continue.
1 My child seemedo havealot of fun; pleasekeepthesesessiongoingin thefuture.

Sessiont: L e tLéami AboutBodyMovementsind Createa PracticeMenuin English

Date:October29,2023,14:00- 15:30

Location:FukayaCity Library 3F Exhibition Room
Participants10 preschoothildren,6 elementarywschoolstudents
Volunteers: 7 university students

We conductedanEnglishactivity to createa soccempracticemenu.
The following is the schedule for the day.
14:00-14:10Greetings.

14:1014:35Grouping/ Game.

14:3515:10L e tcréageapracticemenu.

15:1015:20 Storytelling.

15:20:15:30Conductingsurveys.

Chi | dReaztiords s

More than half of the dliren participated in the program conducted in July. Since there were many preschool
children in the July program, some confusion was observed; however, this time, by separating the preschool
children and elementary students for instruction, the prograsnable to proceed more smoothly than in July.

Chi | Heedbatls

Herearesomecommentdrom thechildren:

1 It wasfun.

1 I enjoyedtouchingmy bodyto the musicandplayingsoccer.
1 Nexttime,| will try to speakEnglishloudly!

1 It wasfun.| wantto comeagain.

Gu a r dReedbaskd
Herearesomecommentgrom the guardians:

9 Todayébés class was divided into groups for preschoo
than last time as it was more purpapecific. It was good for the brain to leaEmglish while being
physically active. The | ast book about the war was
so it would have been nice to have some explanation from the teacher afterward.

1  Wehadfun participating.

1  Todaywasfull of enjoyablecontent.Thankyou.

1  Thankyoufor yourvaluabletime.| appreciatéheenvironmentvhereEnglishis spoken.

1 My child was nervous during the sélfnt r oducti on and coul dnét speak, bu
with the soccer, smiles had incseal.

1  The ball games and video quizzes were easy to understand and enjoyable even fpeartidr It was

great that the kids were frequently encouraged and seemed to relax. Thank you.

1 My child seemed to be having a lot of fun watching videos in English. | know there were many confusing
moments, but | was happy that you dealt with the young children with a smile.

1  We watched videos in English, and | was surprised that he could say adg\wdrts. He was scared at
first because it was dark.

1  Thel.5hoursfelt veryshortbecausé waseasyfor youngchildrento understandnd wasveryinteresting.

Sessiorb: Storytimeand StoryCreationwith an EnglishPictureBook:fi T WeryHungryCat er pi | | ar o

54



International Conferenceon Social ScienceStudies(IConSoS),May 02-05,2024,Alanya/Turkey

Date:Decembetl0,2023,13:30- 15:00

Location:KodairaCity CentralLibrary 3rd Floor Audio-Visual Room
Participants: 5 elementary school students

Volunteers7 universitystudents

We focusedmainly on storytellingactivitiesattherequesbf thelibrary.
The following is the schedule for the day.
13:33:13:40Introducingourselvesvhile singingsongs.

13:40:13:50 Storytime with picture books.
13:50:14:10Storycreation.

14:10-14:30Rehearsdior presentation.

14:30:15:00 Presentation.

Chi | dReaztiords s

1  Although the participants were quite reserved and had difficulty opening up initially, during the story
creation session, they were able to have individual conversations with the universitytsiadd seemed
to enjoy the creative process.

Gu a r dReedbaskd

Hereis acommentrom a guardian:

1 My child enjoyed the method of thinking about what happens next in the picture book, expressing it
through drawings, and |l earning English from their ar:H
English outside of lessons yet, but ohild seemed to enjoyhis lesson format that combines drawing, which is

a familiar activity, with new language learning. If there are more classes like this, | would like to send my child

again.

Discussiorof Fiscal Year2022

In 2023, activities were conducted four libraries, and there was a request to include English storytelling
sessions in three of these. In Japan, libraries are traditionally viewed as places primarily for providing books,
making it challenging to conduct English activities similar to ¢hivs South Korea. On the other hand, some
guardians, especially in remote areas like Biei Town in Hokkaido, northern Japan, have expressed a desire for
the continuationof suchactivities. Thereseems tde a demandor librariesto transcendheir conventonal roles

and offer a broader variety of activities.

Conclusion

This study explored the feasibility of establishing English libraries similar to those in South Korea by regularly
conducting Englistrelated activities. The findings reveal significant challenges in implementing such programs

in Japan as they are in Solbrea. In 2022, difficulties included finding libraries willing to host the program

and a lack of cooperation from Musashino City in recruiting participants. In 2023, increased collaboration from
libraries, particularly in tasks like child recruitment, deait possible to execute the program in four libraries.
Nevertheless, some libraries imposed conditions such as mandatory English storytelling sessions for program
approval. After two years of practical research, it has become apparent that whileingplieaiSouth Korean

model of English libraries in Japan is challenging, it is feasible to run similar English programs centered around
storytelling activities.
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Abstract: This studyaims to provide a bibliometric revieof the relevant previous research landscape related

to online coundag in the student context from 20@D23. Data were taken from the Scopus database of 215
and refined into 114 publications. Based on the results from bibliometric analysis using VOSviewer software, it
was found that 2020 would be the year with the npofished articles, namely, 20 articles. The United States

is the country that publishes the most articles related to online counseling in the student context, with 26
publications and 18 collaboratidinks with other countries, followed b4ustralia, narely 12 publications with

8 collaboration links with other countries, and Indonesia, hamely 10 publicatibinsl1 collaboration links

with other countries. The trend of citations related to online counseling in the student context occurred in 2020,
with as manyas 253 citations. Ghe 114 articles that have published reseaetdted to this field, 40 have been
published in Q1 journals. The focus of research on online counseling in the student context by clustering using
VOSviewer software i4) COVID-19 and mental health; 2) higher educatand selfstigma; 3) technologgnd

anxiety.

Keywords: OnlinecounselingBibliometric analysisGuidanceandcounseling

Introduction

Online counseling interventions are now considered to have the potential to address various needs in mental
health services (Wong et al., 2018; Navarro et al., 2019; Seidel et al., 2020; Yurayat & Tuklang, 2023). Online
counseling has been the subject xifeasive research and a rapidly growing field of intervention (Dowling &
Rickwood, 2013). Methods of providing support through online counseling continue to improve as technology
develops (Nelson et al., 2023). Online counseling is a therapeutic intervémtcyberspace between trained
professional counselors and their clients facilitated by technology as a communication modality (Richards &
Vi g a2012), Communication modalitiésclude forumsemailexchanges;hat(instant messaging), webcams

(e.g., @meras that transmit video over the internet), and audio feoigeexchanges) (Chester & Glass, 2006;
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Dowling & Rickwood, 2013). Then, the exchange of information can be asynchronous or synchronous.
Communicatiorexchanges are asynchronous, meattiege isa time lagbetween contacts, and communication
exchangeare synchronousneaningcommunicatioroccurs inreaktime or without significantime lagbetween

users (Perle et al., 2011). Asynchronous communication modalities include email and forums, while
synchronous ones include audio, chat, and webcam (Dowling & Rickwood, 2013).

Based on the systematic review conducted in this article, the CQ¥YIpandemic is a topic that is widely
discussed in research related to online counseling in the educatioretcétesearch by Pokhrel & Chhetri
(2021) explains that the COVHD9 pandemic has caused the largest disruption to education systems in human
history, affecting nearly 1.6 billion students in more than 200 countries. The closure of schools, educational
institutions, and other learning spaces has affected more than 94% of the world's student population. The
COVID-19 pandemic has brought major life changes (Okan et al., 2020). Social distancing measures and
educational movement restrictions have significadirupted traditional practices (Pokhrel & Chhetri, 2021).
German researchers noted that social distancing and isolation requirements resulting from-180OVID
contributed to the loneliness and depression experienced by many students at schodtigtidlenet al.,

2021). The causal factors are poor academic achievement, school dropout rates, and violence against minors
(Azevedo et al., 2021). During the lockdown period, university students experienced somatic complaints and
aggressivédehavior (Parolatal., 2020),high levelsof anxietyand depression (Villaret al.,2021;Bruno etal.,

2021), and changes in sleep rhythms and symptoms of insomnia (Marelli et al., 2021). Vocational school
students who studgnline also often experience mental health fols, low academic achievement, inaccurate
information, and a lack gfroblemsolvingskills (PSS) ) (Yuniarti &/usuf, 2021).Therefore, the impact dhe
COVID-19 pandemic on students' mental health is a major concern for higher education instituvefisaas

the mental health sector worldwide.

Overall, the scientific community believes that college students’ mental health has been severely impacted
during the public health emergency, and there is a need to support, assist, and prevenitéhm liomgact of

the pandemic on their mental health (Celia et al., 2022). Research has found a gap in #izduirdye in five

students receive adequate mental health services at university even though the university has adequate facilities
to offer help (Auebach et al., 2016). Then other research also found that only 15.7% of students with mental
health disorders received counseling (Rongbudsri et al., 2019). This condition becomes even more complicated
because research has explained that the impact of thalgCOVID-19 pandemic does not provide many
choices regarding how to implement mental health services for students (Yurayat & Tuklang, 2023). Because
even after the pandemic passes, it will likely have a-tengn impact on individual mental health (Ordnet al.,

2020).

Research coinciding with the emergence of the COWDpandemic in 2019 noted that the Internet and digital
devices are now opening doors for individuals seeking mental health services in Indonesia (Sukmawati et al.,
2019). Although the imber of people who choose to use the Internet for mental health support is still limited,
this number continues to increase along with the rapid growth of Internet users in Indonesia (Sukmawati et al.,
2019). The term ‘cybercounseling' has been used soride counseling services based on technological
innovation to help combat 'cyberbullying' (Pimdee & Leekitchwatana, 2022). Studies have also been conducted
to highlight mental healtpreventionand interventioreffortsusing the Internet and mobile desgc(Ebert et al.,

2018), as well as reporting on the use of the Internet in providing online mental health counseling to treat
college students' anxiety, depression, and improve psychologicab&ir (Davies et al., 2014). Although

initially online courseling has received criticism from professionals and lay people due to concerns regarding
the impact of the loss of cues on the therapy process, ethical issues and legal implications for all aspects of the
construction and delivergf online counseling feares, various practical problems of online counseling, as well

as concerns about reliance on technology (Barak et al., 2012), but with increasing research evidence regarding
the benefits of online counseling, online counseling is now an acceptable fpsyobiblogical supportBaker

& Ray, 2011; Jorm et al., 2013).

Research highlights the significant benefits of online counseling services for students in various contexts.
Thanks to the Internet, individuals seeking mental health services have a new ceaynunicate with health
professionals worldwide (Li et al., 2013). In Ghana, male and female students generally receive online
counseling and report that the most significant advantages of online counseling are time savings and
convenience (Awabil & Clibrd, 2018). This research is in line with research that reports that utilizing online
counseling is a convenient way to access information quickly, saves time, increasesifiddice in clients

who lack the confidence of fage-face counseling, and @vides a more effective way to interact with clients
(Bastemur & Bastemur, 2015; Lamela et al., 2020). Apart from that, online counseling also helps students
eliminatethe challengesof the counselingprocesssuchas limited transportatiorand placesto live that are

58



International Conferenceon Social ScienceStudies(IConSoS),May 02-05,2024,Alanya/Turkey

difficult to reach, such as in rural or remote places (Navarro et al., 2019). Likewise, the effectiveness of online
counseling for students with disabilities who experience travel barriers or wish to remain anonymous (Jones &
Stokes, 2009). Online counsgli has been reported to help remove the social stigma associated with seeking
mental health support services so that more people can seek professional help (Li et al., 2013; Lamela et al.,
2020; Hadler et al., 2021; Ran et al., 2021). The effectivenemsliob counseling is at least equivalent to face
to-face counseling (Barak et al.,, 201R;i chards & Vi gan - , 2013; Dowling &
2016), and can be successfully applied to various mental health problems such as depressiorstrassieoy,
posttraumatic stresdisorder (Andrewet al.,2018;Andrews efal., 2018;Berryhill et al.,2019;Axelssonetal.,

2020; Novella et al., 2022). The results showed that in students in Italy, positive affect, subjectheingell

and future time perspective increased significantly after the intervention of online counseling; in contrast, the
participants reportedignificantly lower levels of negative affect, global mental distress, state and trait anxiety,

as well as perceived stress over time (Celia, et al., 2022).

In line with the continued development of research on online counseling in the student coistegsetdrch

seeks to outline and map the cumulative scientific knowledge and nuances of the field's evolution by rigorously
understanding large amounts of unstructured data using bibliometric analysis. Bibliometric analysis is a popular
and rigorous methodor exploring and analyzing large amounts of scientific data, allowing researchers to
uncover nuances of evolution within a particular field while highlighting emerging areas within that field
(Donthu, Kumar, Mukherjee, et al., 2021). Bibliometric analysiused for various reasons, such as to uncover
emerging trends in article and journal performance, collaboration patterns, and research constituents and to
explore the intellectual structure of a particular domain in the extant literature (Donthu,,Kkamdey, et al.,

2021; Donthu, Kumar, & Pandey, 2021; Verma & Gustafsson, 2020). The data that takes center stage in
bibliometric analysis tends to be massive (e.g., hundreds, even thousands) and objective (e.g., number of
citations and publications, oatances of keywords, and topics), although their interpretation often relies on
objective evaluations (e.g., performance analysis) and subjective (e.g., thematic analysis) determined through
informed techniques and procedures (Donthu, et al., 2021). Dheref welconducted bibliometric study can

build a strong foundation for advancing a field in new and meaningful ways (Donthu, Kumar, Mukherjee, et al.,
2021). For example, it enables and empowers researchers to (1) gain a comprehensive pictureify(2) iden
knowledge gaps, (3) ) obtain new ideas for investigation, and (4) position their contributions in the field
(Donthu, et al., 2021).

ResearchPurposes

This study aims to provide a bibliometric review of the relevant previous research landscapetoetetine
counseling in the student context from 223 with the following questions proposed:

Q1:Whatarethecitationtrendsrelatedto online counselingn the studentontext?

Q2: How is the distribution of journal rankingsbasedon quartile valuesrelatedto online counselingin the
student context?

Q3: What is the geographicaldistribution of publicationsand collaborationpatternsbetweencountriesin
research related to online counseling in the student context?

Q4: Whatis thefocusof researcton onlinecounselingn the studentcontext?

Method
Data Collection Strategy

Scopus presents scientific articles from journals that have passed a strict selection process and have a high
reputation. Scopus provides complete metadata for each article, including information about the author,
affiliation, abstract, keywords, and citats, which makes it easier for researchers to evaluate the relevance of
an article and get an overview of a study. Therefore, researchers used Scopus to carry out bibliometric analysis
regarding online counseling in a student context. The data collggtmredure was carried out using the
PRISMA statement, which consists of identification, screening, eligibility, and inclusion processes (Moher et
al., 2009). The PRISMA statement provides a methodologically acceptable and rigorous model that contributes
to quality assurance of the revision and replication process (Albeha et al., 2020). In the identification process,
the author enters TITLABS-KEY ("Online Counseling” OR "Internet Counseling" OR "Virtual Counseling”

OR "eCounseling" OR "Digital CounselingODR "WebBased Counseling” OR "Remote Counseling" OR
"Cyber Counseling"OR "Telecounseling"AND Student*) in the Scopusdatabasesearch,thus obtaining
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publication data of 215 articles without duplication. After the identification process, screening and assessment
for eligibility were carried out, which aimed to exclude articles that were not linear with the included criteria,
namely articles that did natiscuss online counseling variables in the student context. A total of 114 articles
weredeclared worthyor usein bibliometricanalysisData was takewia the Scopudatabasen September 28,

2023.

Identification Record identified
through Scopus
database (N=215)

—| No duplication
hd

Screening Records screened by Records excluded (N=101), with
title and abstract, reasons:
documents type. and ¢ Documents type is not an
language (N=215) article (N=51)
» Languageisnot English
- (N=4)
¥ » Thearticle does not include
Eligibility Full-text articles a discussion of online
assessed for eligibility counseling variables in the
(N=114) student context (N=46)

| Full-textarticles excluded (N=0)

h

Included Studies Included in the
bibliometric analysis

(N=114)

Erd

Figurel. PRISMAflow diagramof the studyscreeningrocess
(Moher et al., 2009)

Data Analysis Method

Total publications and average citations per year regarding online counsetiregstudent context from 2000

to 2023 were calculated using Microsoft Excel software. The calculation results fosirtdexgand Findex

from each publication were obtained using the Harzing Publish or Perish software. Apart from that, researchers
also use Microsoft Excel software to create journal ranking distributions based on quartile values and
geographic distribution opublications. Furthermore, to obtain information regarding the distribution of
collaborationrelations betweenountries and the researfdtus ofthe publication, researchers used VOSviewer
software.

Resultsand Discussion

A description of bibliometric analysis in research on online counseling in student context will be presented in a
discussion of trends of citation, journal ranking distribution, geographic distribution and collaboration pattern
between countries, and resgafocus.

The Trends of Citation Relatedto Online Counselingin The Student Context
This section presents citation trends in research regarding online counseling in the student context from 2000 to
2023 with citation analysis groupings, namely total of publications (TP), number of cited publications (NCP),

total of citations (TC), citatio per publications (C/P), citation per cited publications (C/CRiadbx (h), g
index (g).
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Tablel. Citationanalysisof publications

Year TP NCP TC C/P C/CP h g
2023 13 7 7 0.54 1.00 1 1
2022 18 12 55 311 4.58 4 7
2021 9 9 89 9.89 9.88 5 9
2020 20 19 253 9.00 13.31 8 12
2019 3 3 93 31.00 31.00 3 3
2018 10 10 121 12.10 12.10 6 10
2017 6 6 95 15.83 15.83 5 6
2016 6 6 56 9.33 9.33 4 6
2015 6 6 171 28.50 28.50 5 6
2014 3 3 43 14.33 14.33 2 3
2013 5 5 59 11.80 11.80 4 5
2012 2 2 49 24.50 24.50 2 2
2011 1 1 4 4.00 4.00 1 1
2010 2 2 27 13.50 13.50 2 2
2009 3 3 117 39.00 39.00 3 3
2008 3 2 80 26.67 40.00 2 3
2007 3 2 70 23.33 35.00 2 3
2006 0 0 0 0 0 0 0
2005 0 0 0 0 0 0 0
2004 0 0 0 0 0 0 0
2003 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0
2001 0 0 0 0 0 0 0
2000 1 0 0 0 0 0 0

Table 1 shows that the highest total of publications (TP) between 2000 and 2023 was in 2020, with a total of 20
article publications, followed by 2022 with a total of 18 article publications. 2020 was also the year with the
highest number of cited publidans (NCP), where there were 19 articles cited out of a total of 20 published
articles, followed by 2022, with 12 articles cited out of a total of 18 published articles. Furthermore, the highest
total of citations (TC) was in 2020, with 253 citations in ditblished articles, followed by 2015 with 171
citations in 6 published articles. In terms of productivity and the impact of publications on research regarding
online counseling in a student context, 2020 occupied the highest position, marked-indexdi 8 and a ¢

index of 12. In 2020, it was recorded as having a citation per cited publication (C/CP) of 13.31, which is the
result of dividing the total of citations (TC) of 253 citations by the number of cited publications (NCP) of 19.

The citation tred related to online counseling in the student context from 2000 to 2023 can be seen from the
total valueof citations(TC) in Tablel. Table1 showsthat2020is the year withthe mostited publications 253

times out of 20 published articles with afindex value of 8 and aigdex value of 12. So, 2020 is a year that

will have a significant influence on research related to online counseling in the student context. Here are the ten
most cited articles published in 2020:

Table 2 shows that the article bar&vanan et al. (2020) is the most cited article, with 82 citations. The study
"Knowledge, Anxiety, Fear, and Psychological Distress About COI8DAmMong University Students in the

United Arab Emirates" found that students with a history of mental illresdgety, and fear significantly
predicted psychological distress during the COMI® pandemic. The study recommended that educational
institutions provide academic and professional counseling to reduce students' psychological distress and
improve their aademic performance. Additionally, the study suggested that conducting frequeittasexb
guestiorandanswer sessions might help students manage their doubts about QO\dbd alleviate their
anxietyand fearelatedto the pandemicThese findings highdjht the potentiabenefitsof online counselinguind

support for students during the COVI® pandemic. In summary, the study's results indicate a clear
relationship between the psychological distress experienced by university students and the potential benefits of
online counseling and support services in addressing their anxiety and fear related to-T3O¥LBPthermore,

the article with the second madstations is the article written by Savarese et al. (2020), which has 34 citations.
The study sheds light on the psychological challenges faced by university students during the pandemic and the
importance of providing effective online counseling servimesupport their mental welleing during such
challenging times. The article's results demonstrate the effectiveness of online counseling in addressing the
psychological needs of university students during the CO¥DOockdown. The online counseling siees

provided by the center included telephone listening activities, online psychological interviews,
psychoeducationagroupsfor anxiety managementand workshopson study methodsconductedin small
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groups. The counseling intervent®rwere aimed at increasing resilience and identifying psychological
problems in order to implement timely management.

Table2. Tenmostcited articlesin 2020

No. Author(Year) Title Sources Citation
1. Saravanaetal. Knowledgeanxiety,fear,and Frontiersin 82
(2020) psychological distress about Psychiatry

covid-19 among university
students in the united arab

emirates
2. Savaresetal. Online university counselling Healthcare 34
(2020) services and psychological

problemsamongtalianstudents
in lockdowndueto covid-19

3. Shoreyetal. Communicatiorskills training NurseEducation 25
(2020) usingvirtual reality:adescriptive  Today
qualitative study
4, Seideletal. Communicating mental health  Journal of 25
(2020) supporto collegestudentsluring  Community
covid-19: an exploration of Health
websitemessaging
5. Pordelaretal. Promoting student career Educatiorand 17
(2020) decisionamakingself-efficacy:an  Information
onlineintervention Technologies
6. Savaresetal. Online university counselling Healthcare 10
(2020) services and psychological

problemsamongtalianstudents
in lockdowndueto covid-19

7. Bird etal. Coll ege st udent Journal of 8
(2020) stigma, and intentions toward Clinical
seekingonlineandfaceto-face Psychology
counseling
8. Suranatetal. The comparative effect of Cogent 8
(2020) internetbased cognitive Psychology

behavioratounselingrersudace
to face cognitive behavioral
counselingntermsofs t ud et

resilience
9. Zerenetal. The effectiveness of online European 8
(2020) counselindor universitystudents Journal of
in Turkey: A nonrrandomized Educational
controlledtrial Research
10. Foonetal. E-counselling: The intention, Universal 7
(2020) motivationanddeterrenamong Journal of
school counsellors Educational

Research

The third and fourth articles were cited the most, with 25 citations each. The third article is an article written by
Shorey et al. (2020). The article's findings on the use of virtual patient simulations in nursing education have
implications for the urgecy of implementing virtual counselingrograms. The studievealed that while virtual

patient simulations have the potential to enhance nursing communication skills, there are limitations, such as
lack of authenticity and technological improvements needéé development and implementation of virtual
counseling programs should prioritize addressing these limitations to ensure the effectiveness and authenticity
of the training. Additionally, the study highlighted the importance of individual learning tolgecand
priorities in the effectiveness of virtual patient training, indicating that virtual counseling programs should be
tailored to meet the specific needs and expectations of the users. Overall, the findings emphasize the need for
urgent attention tdechnological improvements and individualized approaches in the development of virtual
counseling programs to ensure their effectiveness in training communication skills. Then the fourth article was
written by Seidel et al. (2020). The study examined dbemunication of mental health support to college
studentsiuringthe COVID-19 pandemic, particularly focusing time availabilityof remote counseling services
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on college and university websites. The findings revealed that only h#ieafurveyed web pages provided
information about remote counseling, and just under-thirls of schools had directions for students
experiencing a mental health emergency. The study also found that enrollment size was associated with the
availability of psychoeducation about mental health and COVY®) as well as information about remote
counselingon school websitedMediumsized schools werikely to havetheseresources availableompared to

small and largesized schools, possibly due to the availability of a range of mental health treatment options in
urban areas. The study emphasized the critical role of college counseling centers in addressing mental health
crises, especiallguring the pandemic. It highlighted the need for colleges and universities to adapt their mental
health support strategies to address the ongoing mental health needs of students.

The Distribution of Journal Rankings based on Quartile Values to Online Couraling in the Student
Context

Journal ranking of articles related to online counseling in the student context is carried out by identifying
quartilevalues.ldentificationof quartilevalues in journals is done via the Scimagojr website. The following is
animage that presents the ranking distribution of the journals examined.

o3 . 2
ot [N -
No Quartile |G 1/

0 5 10 15 20 25 30 35 40 45

Figure2. Rankingdistributionbasednjournalquartilevalues

Figure 2 shows that the ranking by quartiles had the highest distribution in Q1, with a total of 40 articles.
Furthernore, the second highest distribution was in Q2 with 34 articles, followekebgtistribution in Q3 with

21 articles and Q4 with 5 articles. In research about online counseling in the student context, there were still 14
articles that indicated there wer® quartiles. Therefore, authors who research this field need to be more
selective in choosing journals to publish their research.

The following is the distribution of journal rankings based on quartile values for the five journals with the most
articlesfrom 2000 to 2023. Table 3 shows that Frontiers in Psychiatry is the journal that has published the most
articles related to online counseling in the student context, namely 5 articles. The journals below can be used as
references for researchers to pubbisticles related to online counseling in the student context.

Table3. Fivejournalswith the mosarticles

Journalhame Number Quartile
of article  value
Frontiersin Psychiatry. 5 Q1
Internationalournalfor the Advancemenbf Counselling. 4 Q2
Internationallournalof EnvironmentaResearctandPublicHealth. 4 Q2
British Journalof GuidanceandCounselling. 4 Q3
EducatiorandinformationTechnologies. 3 Q1
CounsellingandPsychotherapiResearch. 3 Q2
Journalof the AustralianandNew ZealandStudentServicesAssociation. 3 Q4
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Geographical Distribution of Publications and Collaboration Pattern between Countries in Research

related to Online Counseling in the Student context

Geographic distribution is an explanation of the distribution country of origin of the author, who has researched

the field of online counseling in the student context. Details of the distribution can be seen in Figure 3.

| GREENLAND

z » R
UNITED STATES
\Z‘ :

Figure3. Geographidistributionof publications

There are a total of 35 countries that research the field of online counseling in the student context. The United
States is the country that publishes the most articles regarding online counseling in the student context, namely
26 articles. The country with the next most publications is Australia with 12 articles, Indonesia with 10 articles,

and Canada with 8 articles. Then, it

wa s

foll

owed

by

In presenting the collabdian relations between countries, researchers do not determine a threshold with

certainty. In this case, countries that have 1 article document will be displayed, even though that country does
not have cooperative relations with other countries. The ldigioin of collaboration relations in a total of 35
countries in the article regarding online counseling in the student context is shown in Figure 4.
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Figure 4 shows that the largest circle diameter is in the United States. The United States has the highest

collaborative relationship with other countries, nantycountries, regardingnline counselingublications in

the student context. Apart from thathe relatively large circle diameters are Malaysia, which has 17

col

aborat.i
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countries; and Iran and Indonesia, with 11 cooperation relations with otheriesunt

The Focusof Researchon Online Counselingin the Student Context

countri

es

Canadeze

The research focus is seen from the author keywords in VOSViewer software by setting the minimum number
of occurrence®f a keywordto 2 timesin publishedarticlesso that 53 out of 361 meetthe thresholdto be
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selected. Furthermore, after going through the verified selected keywords process, 37 were used in research and
displayed in Figure 5.
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Figure5. Researctiocusof publications

Researchers use 3 clustasseixplain the focus of research regarding online counseling in the student context,
namely the red, green, and blue clusters. First, the red cluster has 17 keywords. Of the 17 keywords, the largest
circle diameters are "COVH29" and "mental health." Thigdicates that the key "COVHR9" and "mental

health" are the main focus of research regarding online counseling in the student context. Second, the green
cluster has 12 keywords, where "higher education" and-stglha" are the main focus of the reséamdext,

the third is the blue cluster, which has 8 keywords, where "technology" and "anxiety" are the main focus of
research.

Young individuals have emerged as one of the most affected demographics amid the-T8dAdemic and
associated restrictions on daily life, leading to disruptions in education, social interactions, and connections
(Berger et al., 2023). The measures iempénted to control the spread of COVID have also affected the
mental health of university students and their ability to handle important developmental tasks (Esposito et al.,
2023). Therefore, there is a need to provide online counseling services, eviehbecome the preferred
method of supporting students during their university studies in the pandemic era, as a supplementary approach
to traditionalfaceto-face counselingEspositoetal., 2023).The studyexplores howmentalhealthprofessionals

in schoolshave supported and addressed the mental hesdiths of youngeople duringCOVID-19 restrictions

in Australia (Berger et al., 2023). It highlights the innovative strategies adopted by school mental health staff to
assiststudentsiuringlockdownsandremotelearning,including telehealthservicesdigital resourcesandonline
trainingandsupport (Bergeetal., 2023).Additionally, theresearchn Turkeyexaminesounselorséxperiences

and adaptation processes within university counseling cedteing the COVIBL9 pandemic (Tuna & Avci,

2023). Thematic analysis indicates that counselors had to adapt to paimthmad changes to continue their
services, with most counselors showing positive attitudes toward online counseling (Tuna & Avgi, 2023
Another studyaimed to evaluate the effectivenesd8fonline counseling groups involvig$ underperforming
students struggling with their studies, demonstrating the supportive role of online group counseling during the
pandemic and in addressing aeadc challenges (Esposito et al., 2023). The research identified barriers and
facilitators in providing counseling and assessment services during lockdowns, including challenges in
conducting psychometric assessments during remote learning and ethicatnsostrrounding remote
counselingdelivery (Berger et al., 2023). Counselors faced personal and professional challenge®uigoing
counseling sessions (lack of institutional aid, stress, and burnout) and documented twairesptactices
(physicalhealth: diet, physical exercise; social support: spending time with families that helped them to feel
safe, talk with colleagues and shared their experiences or projects to helped them feel worthwhile; and
professionahelp: counselingsessionsfter draggedto negativityby clientsduringthe pandemic) (Tun& Avci,

2023).
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Research conducted by Yurayat and Seechaliao (2022) revealed the impact of online counseling (OC) on the
mental health of Mahasarakham University Undergraduate Students in Bangkok, Thailand amid thel@OVID
pandemic. OC was found to provide convenienteascto psychological support during the pandemic, with
counselees exhibiting positive attitudes towards this mode of couns@fimgyat & Seechaliao, 2022).
Notably, no significant differences in attitudes were observed across various demographic aedingoun
related factors, as revealed e study (Yurayat & Seechaliao, 2022).depth interviews further highlighted a
preference for counseling over both faodace counseling (FFC) and OC among participants; the study
emphasized the value of OC asesource for addressing mental health challenges among university students
during the pandemic (Yurayat & Seechaliao, 2022). Similarly, research conducted by Celia, Tessitore, et al.
(2022) evaluated the effectiveness of online individual counselingdedwio Italian undergraduate students
duringthe COVID-19 pandemicTheir studydemonstrated significaimnprovementsn mentalhealthindicators
postintervention, including increased positive affect, subjective -beithg, and future time perspective,
alongsidedecreasedegative affectglobal mentalblistress, anxietyandperceivedstress (CeliaTessitoregtal.,

2022). These findings underscored the positive impact of online counseling interventions in enhancing the well
being of university studentsluring public health crises, providing valuable insights for intervention
development in similar contexts (Celia et al., 2022). Furthermore, Khalijian et al. (2023) conducted a mixed
study examining the customization and utilization of digital storyglimonline career counseling services for
students wittphysicatmotor disabilitiesn Iran. Theyfound that while students wittisabilitiesface significant
challenges in accessing career guidance services, online career counseling, with or witladstatiggelling,

notably reduces these challenges (Khalijian et al., 2023). Moreover, online counseling significantly enhances
academic buoyancy, employability, and mental health among students with disabilities, with digital storytelling
showing particidr promise in improving employability and mental health outcofhdslijian et al., 2023).

This research underscores the critical relationship between online counseling and mental health, highlighting its
potential to address barriers in accessing cangielagce services and promote positive mental health outcomes

in this population (Khalijian et al., 2023).

Studies on online counseling have been widely carried out among university students at higher education levels
(Tuna & Avci, 2023; Yurayat & Seechatia2022; Celia et al., 2022; Bird et al., 2020; Chen et al., 2022; Wang

et al., 2020), where issues like ssifigmatization have emerged as significant topics of investigation. An online
survey with 538 participants from a university in the Southeastaited) States revealed higher levels of self
stigmaanddiscomfortassociated witlonline counselingcomparedo faceto-facecounselingBird etal., 2020).
Additionally, participants reported higher value and intentions towardtfefsee counseling (Bird et al.,
2020).The studyconcludedhatfaceto-facecounselingvasviewed more favorablthanonline counselingand

the value of online counselirgmerged as a crucial predictor for seeking this form of help (Bird et al., 2020).
Stigma significantly influences the willingness of individuals to engage in counseling (Chen et al., 2022).
Surveying 823 Chinese college students found that feeling asteboatiseeking help (sedtigma) and doubts

about online counseling ethics negatively impacted their willingness to receive online counseling (Chen et al.,
2022). However, trust in online interactions positively influenced willingness to receive onlimsetiog

(Chen et al., 2022). Importantly, ethical concerns played a mediating role, linkingtigaid and trust to
willingness to use online counseling, so the study suggests reduciggigreld, improving online counseling
ethics, and building trusbtencourage more students to seek online counseling support (Chen et al., 2022).
Interestingly, sekstigma has been observed not only in the context of online counseling but alsotim iz
counseling settings (Wang et al., 2020). A study investigatbllege students' intentions to seek counseling
services found that higher levels of sgfigma and stigma from close others made-fagace counseling less
appealing compared to online counseling (Wang et al., 2020). Despite the general preterémetd-face
counseling, certain personal and social factors may lead individuals to favor online counseling as a more
favorable option, highlighting the complex interplay between-st&jima, social influences, and counseling
preferences (Wang et aRp20). These findings underscore the importance of addressirgtigeif in both

online and facao-face counseling contexts to promote more positive attitudes and greater acceptance of
counseling services among college students.

Regarding online counsey, technology plays a significant role in shaping the delivery, effectiveness, and
challenges of virtual counseling services. Technology plays a multifaceted role in online counseling, offering
benefits such as accessibility and efficiency while presgnthallenges such as privacy concerns and
technological limitations that need to be developed to effectively deliver virtual counseling services (Wells,
2023; Jaber & AHroub, 2023). It serves as a tool to extend counseling services to remote aréitede faci
communication between counselors and clients, and provide support resources for students during online
learning (Jaber & AHroub, 2023; Mtemeri et al., 202&]lias et al., 2022). Several studies have explored the
efficacy of online counseling inteentions in alleviating anxiety among university students, particularly during

the COVID-19 pandemic.The study conductedby the University of Foggia assessedhe effects of online

66



International Conferenceon Social ScienceStudies(IConSoS),May 02-05,2024,Alanya/Turkey

counselingonthe mental healtbf Italian undergraduetstudentsievealingsignificantimprovementsn various

mental health aspects pastervention, including decreased levels of anxiety (Celia, Tessitore, et al., 2022).
Similarly, research comparing online synchronous video counseling-pgeréon counseling using solution
focused brief therapy (SHB found significant reductions in anxiety levels for both methods, indicating the
effectivenes®f online counselingn treatinganxietyamongundergraduate studeritsCatholic universityin the
northeast United States (Novella et al., 2022). Furthermaretudy comparing online and fameface
psychodynamic counseling interventions demonstrated that both approaches effectively reduced psychological
distress, including anxiety symptoms, among students of the University of MBianoca (lerardi et al2022).

Although faceto-face counseling was associated with increased life satisfaction, online counseling was nearly
as effective in reducing anxiety, highlighting its potential as an alternative during crises like the -COVID
pandemiqlerardietal., 2022).Additionally, researclon online counselingamongundergraduatstudentsat the
University of Foggia, in southern lItaly, using the Brain Wave Modulation Technique B)khowed
promising results in enhancing emotional weding among university wtlents, with notable improvements in
positive affect and decreases in negative affect observed over time, although the decrease in state anxiety was
not statistically significant (Celia, et al., 2022). These findings collectively underscore the impoitantiee
counseling interventions in addressing anxiety and promoting mentab&iej among university students,
particularly in times of crisis.

Conclusion

Online counseling interventions have demonstrated benefits for clients in accessing médthtateneizes.

Based orthe comprehensive bibliometric revigagesented ithe abstract, this studyontributes significantly to
understanding the landscape of online counseling in the student context from 2000 to 2023. The meticulous
analysis of 114 publations from the Scopus database using VOSviewer software provides valuable insights
into the trends and patterns within this field. The identification of 2020 as the peak year for published articles,
the prominence of the United States in contributing 2fblipations with noteworthy international
collaborations, and the emergence of key themes such as C#HDd mental health, higher education and
self-stigma, and technologgnd anxiety, all offer a comprehensive understandfrije researckandscape. hie
recognition of 40 articles being published in Q1 journals and the substantial citation trend in 2020 with 253
citations underscore the scholarly impact of research in online counseling in the student context. This study
maps the existing body of knowlgel and sets the stage for future research directions and policy considerations
in online counseling for students.

Recommendations

This study contributes to the existing knowledge base and underscores the importance of addressing mental
healthconcernsandtechnologicainterventiondn the contextof online counselingor studentsResearcherand
practitioners can leverage these insights to explore further and improve the effectiveness of online counseling

strategies, especially in the face of challenges posed by the CO¥/Iandemic and the evolving higher
education landscape.
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Abstract: Education is also continued with distance education, which is an alternative model with the support
of technology. The formation of student and teacher environment in distance education depends on the virtual
classroom. Vitual classroom is an educational environment where individuals in different places come together
simultaneouslyhroughinternet infrastructure and computer. Virtual classra®@@applied in manyisciplines of

the education system. The high motivation lué students during the lesson in the virtual classroom and the
permanence of learning depend on the virtual classtoota used during the lessoHowever, it is not known

under which titles virtual classroom tools are applied in music education, whictpést of the education
system. Based on this problem, it was aimed to reveal the dimensions in which virtual classroom tools are
applied in music education. Based on the data obtained, it was determined that there are tools specific to music
education asvell as tools used in general education. In the literature review, it was determined that the tools
used in music education are grouped under five headings: recording technology, note writing, sound organisers,
in-class activities and artificial intelligee. According to the results of the research, the importance of music
teachers' use of educational technologies and the positive effect of virtual classroom tools on students in music
lessons have emerged. The necessity of providirggivice training fo teachers on the utilisation of virtual
classroom tools in the curriculum of music education was emphasised, as was the role of technology in music
education in the contemporary context

Keywords: MusiceducationVirtual classroomEducationatechnology

Introduction

It is possible for societies to reach a level of development that allows them to keep pace with the age through
changes to the education system. In the current context, it is evident that this change is made possible by the
opportunities preided by technology. The discoveries in technology have profoundly affected the field of
education and have |l ed to the formation of new conce
2015). Consequently, the revolution in information tedbgg has transformed our perceptions of education.

Despite the enduring popularity of fateface and teacherentred teaching in traditional methods,
contemporary educational approaches necessitate a staagréd approach that emphasises active legyrni
collaborative learning, and even content preparation.

Distance education represents a significant alternative model of education in the contemporary era, offering a
valuable means of demonstrating the importance of sustainability in education. Distance education is a digital
educationfield in which the teaclker and the studentare situatedin different locationsand at different times

- This is an Open Access article distributed under the terms of the Creative Commons AttNlmutimmmercial 4.0 Unported License,
permitting all norcommercial use, distribwth, and reproduction in any medium, provided the original work is properly cited.
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(asynchronous) or in the same time period (synchronous). This is achieved through internet infrastructure and
technological communication tools (computer, tablet, phone) in bothidin@l and collective education.

In distance education, the teacher and the student require a classroom environment for the transfer of mutual
information. This need is met by the "virtual classroom" environment. Concurrently, virtual classroom
environments are also digital environmentswhich people continue the act of learning. These environments
enable the use of different learning tools, including the creation of presentations in the lesson, the measurement
of information, and the facilitation of learning through the use of variotmd of entertainment. In the virtual
classroom environment, the teacher's instant access to information from a multitude of sources during the
teaching action facilitates the transfer of information to the student. It is well documented that the virtual
classroom environment has a more positive effect on course success compared to traditional education.
Furthermore, the use of interactive course materials in online learning platforms has been shown to increase
academic perfor mance r(205t dmmerman, 2012)0I1Has beeh lpasitep that these
environments facilitate the retention of knowledge and enhance student engagement (Blaine, 2019).

In order to create a virtual classroom environment, it is first necessary to obtain softwardl fhatlivate the
creationof the desired environment. Susbftware carbe used to create a virtual classroemvironment irreal
time. The most commonly used software in this regarfidisbe Connect, Big Blue Button, Elluminatee,
Microsoft Live Meehg, Google Meet, and Zoom.

DIGITAL MANAGEMENT INTERACTION USING

LESSON OF THE j VIRTUAL

CONTENT CLASSROOM — - GEASSROOM :
TOOLS L B

’ ~

Figurel. Virtual classroom

The components required for the functioning of the virtual classroom are shown in Figurdldstfeged in

Figure 1, the components of the virtual classroom include the ability of the teach#reastudent to utilise
technology for educational purposes, the suitability of the course content for use and sharing in the virtual
classroom environment, the classroom management being carried out by the teacher, ensuring interaction by
sharing with tle student during the lesson, and the active use of virtual classroom tools in the lesson. In light of
the 21st century skills required of teachers, it is essential that they are able to utilise virtual classroom tools
effectively in the learningeaching pocess. They must also be able to select technddaggd applications that

are suitable for the objectives of the course, follow new developments and continuously improve themselves
(Cumhur & Cam, 2021).

In the current era, where Web technologies havehezh version 4.0, it is commonly observed that virtual
classroom tools are grouped under the designation of Web 2.0. In contrast to Web 1.0 technologies, which are
designed to present information, Web 2.0 technologies facilitatesgotthronous (redime) and asynchronous

(at different times) online interaction through text, audio, video and graphics (Roci8aapkiv & Walker,

2009; Rosen & Nelson, 2008). The most significant distinction between Web 1.0 and Web 2.0 is that the
constraintson accesdo informationare removedin Web 2.0. The adventof this technologyhasenabledthe
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development of numerous widlased applications that are now available at no cost. Table 2 presents a
comparison between Web 1.0 and Web 2.0.

Tablel. Comparisiorof Web1.0& Web?2.0

WEB 1.0 WEB 2.0

Websites and content produced by certain Content producedby web users(image, blog, youtube,
softwaredevelopers socialmediaetc.)

Contentproduceddy experts Contentproduceddy ordinaryindividuals
Informationthatis not subjectto interactionor  Information that is both interactive and obtained from
manipulationpbtainedrom websites. websiteswhichis shapedy the contributionsof users.
The transferof information from the minority  The majority of informationis transmittedfrom one group
to the majority. to another.

Thecontentis permanenandrelativelystatic.  The regular posting of new contentand the updating of
existing content are essential elements of this publicatio

Expensivesoftware The provisionof paid andfree online contentcreationand
deliverytools.

Tablel illustratesthe characteristicef Web 1.0, whichinvolvedthe acquisitiorof content fronmselect websites.

The content was created by a limited number of experts, lacked interactivity, remained fixed, and the software
was exclusively paid. In contrast, Web 2.0 demonstrates thaexmert users can also create content.
Information is accessibl®r sharing within the society, content is updated, and tools can be utilized at no cost.

The reflection of Web 2.0 in music education is not yet fully understood. It is not clear how virtual classroom
toolsare used, in what contexts, and with what conésd methods. Ithe field of music education, it has been
observed that a number of digital platforms have been developed with the intention of offering students
interactiveandcollaborativelearningexperiencesT heseplatformsoftenincorporatéWeb 2.0 tools. While these

tools facilitate professional development for teachers, it can be argued that they positively affect students'
perspectives on music lessons in formal education.

Considering the development and importance of technology in contemporary education systems, it has become
necessary for music teachers and music teacher candidates to apply virtual classroom tools within the
curriculum determined in music education. A ewiof the literature revealed a paucity of studies investigating

the full potential and applicability of virtual classroom tools in music education. In light of the aforementioned
considerations, there is a clear need for further information about tdelfidight of these considerations, the
objectiveof the studywasto ascertairthe natureof virtual classroomntoolsandto identify the sub-dimensionf

virtual classroom tools that can be employed in music education. In pursuit of these objeatifekowing
guestions were posed:

1. Whatarethevirtual classrooniools?
2. In which sub-dimensionsanvirtual classroontoolsbeutilisedin musiceducation?

Virtual ClassroomTools

In the context of a virtual classroom, the quality of knowledge transfer between the teacher and the student
communityis of significant importance. The transferiaformationis facilitated bythe use of virtual classroom

tools. The incorporation of intactive digital boards, chat, video and audio communication, measurement and
evaluation, data sharing, and presentation tools facilitates the meaningfulness of the educational process. The
utilisation of virtual classroom tools enables the efficient atii of time and the provision of instant
feedback, thereby facilitating the course operation. Table 3 presents a list of virtual classroom tools that can be
employed in educational settings.

Figure 2 illustrates that virtual classroom tools are cl&skifnto five distinct categories. The utilisation of

image and video tools serves to enhance the quality of teachers' course content, thereby rendering assignments
more impressive. Data download tools facilitate the download of data such as imagesan@iaasio, which

are then transferred by teachers to students. Lecture tools are employed in a variety of disciplines with the
objective of increasing course interaction. Presentation tools are employed to present topics related to
assignments or projectgven to students in a virtual classroom environment. Finally, measurement tools are
employed to evaluate students' readiness, increasasa competition and conduct exams.

74



International Conferenceon Social ScienceStudies(IConSoS) May 02-05,2024,Alanya/Turkey

L
b IRTUAL CLASSROOM TOOL S YR

EASUREMENT

Animates . Cloud Convert . Wordart . Powtoon . Kahoot
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Figure2. Virtual classroontoolsavailablein education

The following tools are frequently used for the creation of images and videos in the virtual classroom:
Animates, Drawwing, Animoto, Canva and Capcut. These tools facilitate the production of images and videos
with varying structures, thereby enabling €toth to gain a deeper understanding of the subject matter. Among
the data transfer tools, We Transfer is the most commonly used. This tool enables the transfer of digital file
types to another party at no cost. Among the lesson tools, "Storyjumper", "MVpt&aimodo" and "Google
Classroom" are the most commonly used. These tools facilitatkasa activities such as storytelling, virtual
poster editing, vocabulary exercises and homework sharing. The presentation tools "Powtoon", "Bitmoji" and
"Prezi" arewidely used in educational settings. These tools facilitate the creation of engaging lectures,
information sharing and homework presentations. The knowledge measurement tools "Kahoot", "Quizizz" and
"Quizlet" are frequently employed in virtual classroorifiese tools enable educators to assess students'
readiness and conduct exam evaluations.

Virtual ClassroomToolsin Music Education

/\
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Figure3. Virtual classroonoolsin musiceducation
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All digitally available tools are employed music education as virtual classroom tools. These tools facilitate
various gains in music education for students and teachers. For students, they facilitate the advanitesinent of
musical development, instrument training, and the acquisition of fundahmansical elements. For teachers,

they facilitate the maintenance of currency in their field by enabling them to remain abreast of musical
developments, to design curricula tailored to different age groups with varying tools, and to arrange songs for
classroom activities in accordance with their preferences.

Figure 3 categorises virtual classroom tools into five distinct headings: recording technologies, audio editors,
note writing, artificial intelligence and 4dlass activities. Tools within the recondi technologies category

enable the creation of songs through the recording of voice and instrument. These tools facilitate the
organisation of songs by the teacher, allowing them to develop their musical abilities in a structured manner.
The teacher cantilise these tools to organise the songs required for ceremonies and activities in formal
education. In order to use the tools, it is necessary to have access to a computer, sound card, sound system,
MIDI keyboard or piano.

The contributiorof the toolsdesignated as sound editors to music educadtidhat educators catrtilise specific
sections of songs by cutting them in the digital environment. The software facilitates the integration of musical
pieces into a larger musical context, whether that béencontext of choral music, instrumental training, or
specific activities within the classroom or over the course of a week.

Notation tools facilitate the acquisition of fundamental musical concepts. These tools facilitate the training of
voices, instrumets, and musical notation. The aforementioned tools permit educators to compose the musical
notation of a song to be performed in an educational setting, and to utilise this notation in the classroom.
Alternatively, educators may employ a simplified mukigarastructure, which is supported by MIDI
technology. The tools included under the heading oflésson activities" facilitate an interactive learning
experience by making the lesson both engaging and enjoyable for the student. Furthermore, itesotatribe
teaching of speed and loudness terms and basic music elements

The use of virtual classroom tools in music education was categorised under five fhleenether designation

under which the virtual classroom tools are collated is that of artificial intelligence. Artificial intelligence
technologies can facilitate more effective learning outcomes, comparable to other tools. The primary objective
of artificial intelligence is to facilitate the systematic development of cognitive abilities, including the capacity
to reason and problesolve, in a manner analogous to that observed in humans. In order to achieve this goal,
machines must be endowed with the ifyato analyse data, learn from experience, experiment with the
knowledge acquired and make informed decisions. Furthermore, it is possible that artificial intelligence will
reach a higher level of intelligence than humans in terms of processing powefaarnhtion processing speed

due to its current technological potential.

Method

In this study, the traditional literature review method was employed. In traditional literature reviews, the
information dispersed throughout the relevant literature idetieas a unified entity, and a connection is
established between the issues discussed or a synthesis is reached (Baumeister & Leary, 1997). The use of
virtual classroom tools in music education was analysed, and the dimensions of music education were
detemined.

Resultsand Discussion

In response to the question "What are virtual classroom tools?", it can be observed that these tools are
categorised under five headings: picture and video, data, lesson, presentation and measurement. These tools
facilitate the development of course content by reinforcing learning and enabling data sharing. With regard to
the category of picture and video, it can be noted that technological tools such as Storyboard, Zoom,
Storyjumper, Canva, Popplet are used effectively imcation. The utilisation of interactive teaching materials,

such as those categorised under the heading of picture and video, has been demonstrated to have a positive
effect on students' academic achi eve meunder the Ytle ofl € c a,
picture and video, has been shown to support students' education by making their learning processes more
efficient (Fauziyah et al., 2023).
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It has been observed that numerous virtual classroom tools, including EdBfmaioand Classpoint, which
facilitate the sharing of homework and student foliopy are utilized under the course title. Google Classroom

has revealed that pservice teachers have effectively planned the education process (Saimi & Mohamad,
2022). In tle context of presentations, it is evident that numerous virtual classroom tools, such as Powtoon,
Google Slides, and Prezi, are utilized to facilitate digital subject explanation. "Bitmoji," a prevalent application
employed by students for lecturing withihe course, addresses the social and emotional needs of students
through its character and object designs, thereby enabling them to engage in more cognitive pursuits (Van Pete,
2022).

In the contexbf measurementt is evidentthattools suchasSlido, Google FormandQuizizzareemployed for
the purpose of measurement and evaluation. It has been demonstrated that students' motivation towards the

Turkish |l esson increased with Kahoot, one of the afor
The results of the literature review indicate that virtual classroom tools facilitate active and interactive learning,
promoting social interaction over i nd.iFurthadmoeelithasnd pas:

been demonstrated that timegration of virtual classrootools into learning environments enhances children's
metacognitive and creative thinking abilities (Gunduzalp, 2021) and facilitates the development of lifelong
learning skills through the provision of engaging learningeexpi ences ( Mete & Batébey,
facilitate the assessment of students' digital competencies while simultaneously supporting individual learning
and selfexpression.

In general, the utilisation of virtual classroom tools has been found to enhance the motivation of students and
facilitate the professional devel opment of teachers.
identified the benefits of thesedls for educational purposes and asserted that digital tools offer advantages in
supporting students' personal development. Consequently, the significance of employing the most appropriate
technological tools for specific educational objectives was aiguhasised.

In which subdimensions are the virtual classroom tools that can be used in music educatremnizw of the

literature reveals that virtual classroom tools in music education are categorised under five headings: recording
technologies, audio @drs, note writing, irclass activities and artificial intelligence. The category of recording
technologyencompassetolssuchas Logic ProCubaseandProTools.A reviewof the literatureevealedhat

no studies had been conducted on the use of these tools in the virtual classroom. However, music technology
tools were used in harmony education within the scope of traditional education, and these tools contributed to
student success ( Unal, 2023).

There are four tools under the title of audio editor. With these tools, teachers can digitally edit the relevant parts
of songsin classroonsongteachingjnstrumentrainingand ceremonies. Aumber ofdigital toolsareavailable

for use in the classrognncluding Chrome Music Lab, Quia and The Rhythm Trainer. These tools facilitate the
delivery of inclass activities related to musical elements such as speed, loudness and rhythm. A review of the
literature revealed that there were no studies on theofiskese tools in the virtual classroom. However,
teachers have been using tools such as Chrome Music Lab, Musescore, and Music Tech Teacher within the
scope of traditional education (Unal & Piji 2022). The results of the research indicated that thesédoks/

music teachers increase students' participation in the lesson and provide classroom management more easily. In
music education, the teaching of basic musical elements (singing, composing, solfege) is of great importance in
terms of the requirementd the course. In Lv and Luo's (2021) study, it was determined that the music theory
applications used in the course improved studeightreading, aural and performance skills. The utilisation of

the aforementioned tools serves to enhance students/atian towards the lesson and foster their -self
confidence (Revenko, 2021).

A number of software applications exist which facilitate the creation of musical notation, including Musescore,

Finale and Noteflight. These tools facilitate the implementatibim-class activities such as song teaching,
instrument training, and note teaching. In the context of the acquisition of basic music elements within the
context of the music curriculum, students can engage in solfege and choral studies with thatingte

programme during the lesson. In a study published in 2016, Okay revealed that music teachers should use note
writing programmes in music | essons. -Wi@rgpragzammes( 201 9)
contribute to music educationasdhoul d be wused. Furthermor e, the study
revealed that music teacher candidates did not utilise-wnitieg programmes or possess the requisite
knowledge.

The tools designated as artificial intelligence are employed tergena musical composition in a specified
style froma giventext, withtheassistancef artificial intelligence.Theintegrationof artificial intelligencetools

77



International Conferenceon Social ScienceStudies(IConSoS) May 02-05,2024 Alanya/Turkey

in music education has the potential to enhance students' engageitimenkeiarning process by addressing the
shortcomings inherent in traditional education (Yu et al., 2023). A review of the literature revealed that no
studies have been conducted on the use of these tools in the virtual classroom. However, in preschool musi
education, the selection of songs that students like in the lesson was made with artificial intelligence, and it was
determined that students' interest in the lesson increased (Yu & Ding, 2020). In this context, artificial
intelligence tools will help stdent s to analyse their musi cal experien
2023).1t is anticipated thathe advenbf artificial intelligence willusher ina novelapproacho musiceducation

in the nearfuture,asa consequencef the unceasingdvancementf technologyandthe concomitantlterations

to the educational landscape (Shang, 2019).

The introduction of new technologies in education has the potential to impact the learning process from various
angles. It can be stated that the useidfial classroom tools in music education supports students to make the
information theylearn more permanent and encourages their participation in the lesson. The integration of these
tools has the potential to enhance standards and facilitate rapidcacheart towards success. In the virtual
classroom, virtual classroom tools are employed in the teaching of songs, instrumental training, and the
fundamentals of music. It has been observed that music teacher candidates lack familiarity with virtual
classromn tools. In light of this, integrating the teaching of virtual classroom tools into the music teacher
education programme will ensure that music teacher candidates are adequately equipped to navigate the
contemporary educational landscape.

Conclusion

At the current juncture of technological advancement, it is evident that virtual classroom tools in music
education occupy a pivotal role in both traditional educational settings and the virtual classroom environment.
The present study analyses and catieger virtual classroom tools in music education into five distinct
headings. In this context, studies on artificial intelligence antlass activities have emerged as particularly
noteworthy, given the advances in technology. Some researchers haveegrtyasartificial intelligence can

only produce different songs by combining existing musical works, and therefore that it lacks the capacity for
creativity (Briot & Pachet2020).This isbecause the creatiai a product withartificial intelligencein the field

of music is not associated withe basic terminologgf music. Other studies posit that artificial intelligence can
generate authentic musical samples through the application of algorithms (Pachet & Cazaly, 2000). As Al
responds to commands ergé into the system, it can not only support the musical development of students, but
can also be shaped according to the musical preferences of individuals, offering a personalised experience.
Althoughacademicstudies havéeenconductedn this subjectfurther studiesirerequiredto providescientific
evidence on the subject.

In the field of music education, the teaching of fundamental musical elements, or the language of music
(singing, composing, solfege), is of paramount importance in terms oédurements of the course. In their

study, Lv and Luo (2021) found that the music theory applications used in the course enhanced students' sight
reading,auralskills, rhythmic determinatiomndperformanceskills. This indicatesthatstudentsself-corfidence

in music lessons has improved (Revenko, 2021). The incorporation of technology in the lesson increases
students' motivation and positively affects their interest in the lesson. However, teachers' inability to use
technology also decreases motivatiot owar ds t he | esson (Marasl é& & Degirm

Although virtual classroom tools have not been employed in the virtual classroom environment in the studies,
the studies conducted in traditional education demonstrate the impact of virtual clagsstsoomtstudents and
teachers in music education. Virtual classroom tools are not explicitly articulated in the curriculum for music
education at the national level or within the YK system. In light of the dearth of experience and knowledge
among music tedhers affiliated with the Ministry of National Education, and the inadequacies in the
undergraduate education of music teacher candidates, it is imperative that these tools be implemented in the
field of music education.

Suggestions

- The findings of the gsearch indicated that the use of interactive teaching materials has a positive
impact on students' academic achievement, emotional, social and cognitive development. Consequently, it is
recommended that these materials be incorporated into the currfcala disciplines within the education
system.It is recommendedhat measuremenpractices,which have beendemonstratedo enhancestudents'
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learning through enjoyable engagement, be incorporated into lesson planning and that educators be made aware
of these effective pedagogical tools. Given the dearth of knowledge and equipment among teachers regarding
virtual classroontools, it is recommereti that the Ministry of National Education providesirvice training to

support their use of materials specific to their fields and the application of these materials in the classroom.

- The findings of the research indicated that the utilisation of Vitlessroom tools in the lesson
enabled music teachers to exert greater control over their classrooms. In light of these findings, it is
recommended that iservice training be provided by the Ministry of National Education to music teachers in
order to failitate the application of virtual classroom tools in the classroom. In light of the potential impact of
virtual classroontoolsonthe growthof students in music education, itasucial for music teacher candidates to
possess a comprehensive understanadf this subject and to enhance their proficiency in technetbaged

learning. To this end, it is advised that courses or courses related to virtual classroom tools be incorporated into
the educational curriculum of undergraduate students enrollbd imasic teaching programme.

- Despite the abundance of-détass activity tools, it was found that there were insufficient academic
studies in the literature review. Given thatclass activity tools enhance students' interest in music education

and facilitate learning, it is recommesdithat they be employed more actively in music education and included

in the music education programme. Within the scope of the literature review, it is seen that music teacher
candidates do not have a good command of the virtual classroom tools urdéfefivand know only a certain

part of them. In today's education system, the use of technology in the course is assumed as a professional
equipment. Based on this information, it is recommended that virtual classroom tools should be taught to
undergradate students in the music teaching programme.
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Abstract: The development of the computer industry and the internet, social networks have experienced
diverse applications. They are necessary tools for work, infawmaind communication. However, their
application and dependence increasingly includes children. Social networks such as Facebook, Twitter,
Myspace, Flicker, Viber, Internet, Google, YouTube and others are the most famous and used means of
communication beteen children. They are an intermediary between the two talking parties. They replace
verbal, direct communication by sending messages, images, files as codes of indirect communication.
Socialization as a process starts from the family, as the primamoemant from which the basic postulates of

the process are drawn, but as a secondary environment, the wider circle of family, relatives, friends, school are
considered. The main goal of this paper is to point out the negative emergent forms of intdrpersona
communication, as a consequence of the overall rapid techeatalological development and the process of
globalization, with a more detailed elaboration of the impact of social networks on the process of socialization
among children. The paper will mospecifically elaborate this problem through a theoretical presentation and
through a specifically conducted research. The theoretical part will include the basic chapters that will contain
data drawn from a wide variety of foreign and domestic liteeatur my paper | will give a more detailed
descriptionof theresearctprocesghat! will carryoutin order to provehe validity and logical foundatioof all

my theses presented in this paper. It will cover the methodology of the research, the \waphither collected

data will be processed, the results obtained, as well as the interpretation of the findings and the conclusions
reached. For the comprehensiveness of the topic, in the paper | will try to give a consistent answer to all
questions relatetb this problem.

Keywords: Socialnetworks,CommunicationsSocialdevelopmentSocialization

Introduction
Definition of BasicTerms
Socializatiomasa PermanenProcess

It is very important for the new generations to learn the behavior in accordance with the accepted social horms
and values and to be formed as persons who will further develop the society in which they live. But it is
necessaryo emphasize that the prosesf socialization does not metire same as conformisr8ocialization is

a process of interaction in which the individual (the new member of the social community) acquires knowledge,
skills, habits, attitudes, norms, values and other knowledge that ds faresuccessful integration into the
social group or the global community.

Stageof Socialization
Each process goes through certain stages, so the process of socialization goes through four basic stages:

childhood, adolescence, maturity and age 65 @arat. During each of these stages people begin to learn and
developimportantand useful skills. Theseskills continue toevolve,transferring angreparingus for the next
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phase ofife. A certain group opeople and institutions help guide us throadfour stages of the socialization
process. These smlled "agents of socialization" include family, school, classmates, colleagues, media,
religion, and the workplace. Without exjercing the important stages of socialization and without interaction
with the "agents of socialization”, the possibility of development and the development of a person is slowed
down or completely prevented.

Childhood is the first and most important ®adg the socialization process. The first thing people go through is
called primary socialization, in which children develop their character, motor skills, reasoning ability, learn
language, and most importantly, develop -selfareness. In later childhoothey become familiar with roles,

values and norms. Primary socialization is the basis of the entire process of socialization. If these skills are not
learned and developed at the beginning of life, it is unlikely that in the later stages a person icarhacquat

all, and he will not be able to become an active member of society. During childhood, the family is the most
important "agent of socialization". The family provides such an environment that is crucial for cognitive
emotional and physical dev@ment. Interaction with the family allows the child to learn language, learn and
improve basic motor skills, for example, tying shoes, as well as the ability to share and understand emotions.

After the child has perfected the basic life skills, the paréegin to teach him what is right and what is not,
teach him obedience, equality, that is, they teach him and give him the foundation so that he can live the life he
expects in the future. After all, it is quite clear that without the stage of developmehiidhood and the
accompanying family environment, children would not be ready to survive alone, to communicate with other
people, or to continue further, in the next stage. Adolescence is the next stage in the socialization process. It
represents a ainuation of the development that takes place in the childhood phase, but at the same time it lays
the foundations for new things that need to be learned during this phase. During adolescence, the greatest
development that an individual should achievénidependence from parents. This dramatic change is called
anticipatory socialization, during which the adolescent learns how to prepare for the roles he may encounter
later inlife, in adulthood.Thethird stagen the socialization process adulthood At this stage, peoplaremost

likely fully prepared for what awaits them in life, given the anticipatory experiences they have had in the
previous two stages.

Although anticipatory socialization exists to prepare us for whilitlikely be our future rolein society, we

need to go one step further and enter the "real world". It is very likely that during adulthood we will face a job
that will require us to leave anticipatory socialization and move on to professional socialization. The fourth and
final stag of socialization is called age 65 and over. In our society, many people enter the world of retirement
canalso be called aexit role or leavingan important social roléhis stage of socializatiors not so significant

for the person, because they do not prepare him for the next stage of life. In most cases, retirees take up a hobby
just to fill their time.

Primary and SecondanBocialization

Primary socialization is the most important stage i@ socialization process that takes place during early
childhood, usually within the family. The behavior of their parents, reactions to their approval or disapproval of
the child learning the language and other fundamental patterns of behavior in sar@eitytegral parts of
primary socialization. It takes place within the family according to tradition from the elders to the younger
generations, where the younger generations adopt the norms, tradition and composition of values in their group.

Today, in he rapidly changing world, where the rapid development of technology has turned it into a "global
village", thereis a sacalledreversesocializationThisis aprocess wherthe newgeneratiorhelpsthe olderone

to keep up with the rapidly changing wabriSo many young people teach their parents how to use the different
options that mobile phones offer them, such as writing SMS messages, how to connect to the Internet and how
to use the benefits that it offers.

Without going into the content of each diet stages in more detall, it can be said that in the first year we
overcome the problems of socialization towards the closest people. The problem that arises before the person is
gaining trust towards other people. Overcoming difficulties creates one'paramnality, where the basic open
optimistic attitude is precisely the trust towards others. Primagcializationtakes place ithe earliest period of

a person's life, when the basic patterns of social behavior are adopted, especially in groups tinevehte

close contacts, and thanks to it he becomes a member of society. It can have a decisive influence on all
subsequenhuman development.herefore the mostimportantfactors of primary socialization athe family
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and the peer group. The family stands out as the most important factor of socialization. Secondary socialization
occurs in later years, when thdlirence of the family diminishes and the influence of other factors such as the
peer group and school increases. More specifically, secondary socialization includes the school composition,
(from kindergarten to college), mass media, peers.

In the peer grap, in interaction with others and through playing children's games, the child learns to obey the
already accepted customs in the social group and understands the fact that social life is based on rules. The
school, after the family (primary socializationgpresents the "final place" of secondary socialization. It acts as

a bridge between the family and society as a whole, preparing the child for his role in the adult world. Within
the framework of the family, the child is treated and judged based onctpart norms. In the process of
socialization of individuals, there are various stages and different degrees of intensity, that is, different
modalities of integration of the individual in the social group and in society as a whole. The mature phase of
sccialization is called internalization. It is a stage when the person has already built his own attitudes in relation
to the social group and sociedg a whole. Then the person is integrated into society, acpaeligipates in the
performance of its asiities and has developed a clear attitude towards the problems of the group.

SocialNetworks Term

The social network is a theoretical construct used in social sciences to study the relationships between
individuals, groups, organizations, and even the entire society (social unit). The term is used to describe social
structureas aninteraction. Thdinks (sometimes called edgeslinks) in the structure arealled "nodes"Nodes

through which each given social unit is connected, represent the convergence of different social contacts of that
unit. The "network” between such nodes can be formed by miaiblevrelationships. Such an approach is
useful for modeling and explaining many social phenomena. The theoretical approach is necessarily relational.
The axiom of the social nexus approach to understanding social relations is that social phenomeree should
primarily conceived, explored through the properties and relationships between units, rather than the properties
of the units themselves (Rieh,2002).. Thus a common criticism of social network theory is that individual
agency is ignored, although thgsnot the case in practice. Because many different types of relationships, alone
or in combination, are involved in network configuration, network analyzers are useful for a wide range of
research. Scholars in these and other fields have used the ideaarfial network” superficially for almost a
century as a connotation for complex sets of relationships between members of social units at all scales of
analysis, from local to global analyses. The foundation of social media is social medisaseebananobile
technologies used for communication that turns into an interactive dialogue. Andreas Kaplan and Michael
Heinlein define social media as a group of Internet applications that are built on the ideological and
technological foundations of Web 2.0 tecoktogies. Which allow the creation and exchange of user generated
content. Social media are media for social interaction and represent a kind of superset of tools that go beyond
the spheres of social communication.

SocialNetworksandthe Family

In this section we will consider some of the aspects of family life taking into account the wide networks of
social relations. The time of the destruction of traditional family values is distinguished by the functional
reduction and social isolation of tii@mily, on the one hand, but also its inclusion in various types of social
networks, on the other hand. Although social anthropologists were primarily engaged in the research of social
networks, with the development of the theory of the social systearesttin this phenomenon arose in other
sciencesas well. Theso-calledapplieddisciplines give speciattentionto social networksasanoverall field of
communication. Social work as one of those disciplines, and especially in the method of sokiah wor
organizing the community, finds a large number of solutions in the process of overcoming more and more
complex problems of the modern man and his family. From that it can be expected that the future development
of the practicat research part of wonkg with people will take place in that direction.

The challenges of the times we live in reflect the quality of family life and the life of the individual. A time in
which there is a lot of talk about destabilization, transformation, redirection, imanitit also destruction, all

of this leaves traces in our environment and enters our life through the family. It will be very difficult for an
individual to survive in all of this if he does not have a built network of relationships. We can hardlyaatk a
social networks and the famils a systerbhecause their management mechangsoomplex, and similarlit is
difficult to identify the rules and models for their functioning. What should certainly identify the development
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processs the social network and the purpose of its existence. It is necessary to find out why someone becomes
partof the socialnetwork, who maintainthe socialnetwork (exists), whadrethe advantageand disadvantages

in the functioning of the network and more. The logic of the formation of the network of social relations shows
thatthereis alwaysa reciprocavaluebetweerthe procesf receivingand givingiit is based ordeep emotional
feelings, @ on certain common interests.

Addiction to SocialNetworks
What is SocialMedia Addiction?

Although nowadays the computer has a significant place in the development of humanity, this device can still
cause a series of inconveniences. World psychiatastsseriously considering the possibility of Internet
addiction, and especially addiction to social networks, computer games, to be on the international list of
diseases, because the number of people affected by this addiction is increasing day byisdesy.alEb
evidenced by the fact that centers for social network addicts are gradually being opened around the world, and
most often the patients are children and teenagers.

There are great difficulties in finding a term that can be used to adequateiyeaistly describe the nature of
this type of interaction (manmachine).The reportsfreely use the terms "compulsion”, "addiction" and
"obsession" to define a state of lerggm computer use, but none of these terms are considered appropriate.
"Compulsion" or "compulsion" as defined in the appendix of the Oxford English Dictionary is an unrelenting,
persistent impulse to behave in a ceri@ay contrary to one's conscious intentions or standards. This notion is
supported byhe definition fromthe dictionaryof psychology, which describ@sasaninternalirresistible force,

a compulsion to perform a certain action without or againsiithef the individual to perform it.

Social networks become an addiction when they start to interfere with a person's relationships or when they
represent a brake on the goals they are striving for, such as good grades or contribution to a sports activity.
Based on that, addiction to sociatworks is defined as a primary, chronic disease characterized by impaired
control over behavior. Addiction can also be defined as a clinical disorder with strong negative consequences in
a person's social, work, family, financial and economic functionihgessive use of social networks is a
phenomenon that interferes with our daily lives. Cases have been reported in which participants using social
networks excessively, isolate themselves from all forms of contact, mostly social contacts, and devote
themelves entirely to social networks, more than to life events. Just like gambling, social media users can
become obsessed with the social media world and neglect family, friends, and school. Therefore in these years
of heavy chemicals ravaging the civilizaarld, cocaine, heroin and all other types of drugs that are created by
man, that are not naturally caused, and even those that are, it is neither stupid nor insignificant to there is talk of
addiction to social networks. Anyone who has experienced suoeidib addiction knows it's real.

Although addiction to social networks is not yet recognized as a disease, there is evidence that people of all
agesespeciallychildren, face reatlifficulties anddangerousonsequence®latedto the longtermuse ofsodal
networks. It is not included as a diagnosishie diagnosticstatistical manual either. for mental disorders, nor in

the International Statistical Classification of Diseases and Related Health Problems. However, the effects of
excessive use of sociaktworks are similar to the effects of other psychological addictions, such as compulsive
gambling or impulse control disorder.

Reasondor Addiction to SocialNetworks

Dependence on social networks occurs as a consequence of the problems in reat life tindividual
encounters on a daily basis, as well as the possibility of facing them and solving them. Theorists focus on the
already built system of social networks to explain their addictive nature. In the hypothetical world created by
social network, users become confident and get satisfaction that they cannot get in the real world. Researchers
investigate what motivates children to use social networks. Mhthe children who use social networks are in

order to satisfy some psychological need, eodtinue to use them because of freedom or a relationship that is
established with other users (Bajarin, 2011).. There is not enough research on whether social media is addictive
or not, but it certainly displaces physical activity, reduced time for sfuidpnds and even family.
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Escape from solitude is one of the main reasons why social networks and the Internet are accepted as an
environment that can provide emotional support. Some children fail to gain such support among their peers
Addicted children usuallgo notknow howto talkabouttheir feelingsThatis whythe familyis oftento blame.

In those families, they are too busy with work and are rarely at home, insincere formal relationships rule. Such
parents do not have time to listen to their child, nor to give him the necessary attention. The child begins to feel
neglected, andrém there it follows that in later years that child fails to establish deeper friendly relationships
with peersFor him, the useof socialnetworksrepresents uniqueopportunityto establishclosecontactsandbe
understood bygomeone. Another reasorr faddiction is related to the desire to "run away" frgaments, school
andtheenvironment. Addictedhildrenaresensitive tasocialorganization, foexamplejn situations wheré is
necessaryo adhereo strictrules,theyexperience great streSgheylose theirorientationanddo not knowwhat

they want. Social networks allow them to tap their internal brakes. Children live in daily anticipation that they
will come across something they have been dreaming about for a long time. In addition, in social networks it is
possible to be someoneselwithout any problem, someone who is not shy and withdrawn, and in that other
world it is easy to make virtual friendships.

A studyby ParkandShendistinguishebetweertwo theoriesof addictionandpossiblecauses.

1 TheUseandGratificationTheoryi accordingo whichpeopleusesocial networksn orderto obtain
certain gratifications, such as personal identity, personal connections and diversion or diversion.

1 Currenttheory(TheFlow Theory)- Which explainsthe statein which peoplearesoinvolvedin acertain
activity that nothing else matters to them.

Also, someof thereasonsvhy childrenstartusingsocialnetworksare:socialacceptanceglaxation,autonomy
and escape from everyday problems.

Symptomsof Addiction

Addiction to social networks is more than spending a significant amount of time dedicated to a particular
activity. The use of social networks becomes pathological and at the same time causes serious negative life
consequences. Some signs that indicate ytbar child is addicted to pathological use of social networks are
skipping homework, skipping schoolwork and poor test scores, and spending time in front of the computer.
Psychologists say that some users of social networks show symptoms similar toathese by drug use or

other pleasurable activities. Wharchild visits violent content and it excites the psych neurological receptors, it
causes them to feel that excitement, to feel like they are on a high, and then to become addicted to what brings
them to the high.The consequences can be numerous, they are psychological ones that lead children to talk less,
socialize less, become more closed, distrustful, etc. and physical consequences of social media addiction caused
by lack of activity. Hence, theoanection between certain types of adolescent behaviors and socialization and
social networks is clear. That relationship has been proven by a series of previous researches (Deloitte
Development, 2009; Downes, 2005).

Understanding social networks and ihgpact of social media on young users is crucial for several reasons
(Breuer,2011;Castells2009). Thepsychologicatonsequencetat pointto the factthat thechild is addictedto
social networks are numerous, but essentially they are connected to the following, basic symptoms:

i An increase in the threshold of tolerance, which means that the required time of social networks
increases more and more over time, in order to satisfpéeds for which significantly less time was sufficient
before.

1 Abstinence crisis, which can occur if the child has not had any contact with the computer for several

days. It also occurs when trying to reduce, limit or completely stop the computes, fkguie. It is most often

manifested by psychomotor agitation (unconscious movement of the fingers, i.e. emissions from tapping on the
keyboard or moving the mouse), anxiety, obsessive thinking, etc.

1 Antisocial behavior characterized by neglecting thestmimportant social, social, recreational and other
activities and obligations.

1 Helplessness and fear that appear most often when the addict is faced with problems or when he feels guilty
because of an incident in his own environment. At that very moment, the child seeks salvation in the use of
the network.

1 Lying to family andfriendsin orderto conceatheactualtime spenton socialnetworks.
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Accordingto researclirom the computeraddictionservice, thesymptomsof thistype of addictionarespecific.
In addition to the above, the following symptoms are also mentioned:

1 Feelingof euphoriawhile the child is in front of thecomputer

Inability to stop the activity

1 Longingfor asmuchtime spentin front of thecomputeraspossible

1 Depressiorandirritability while thechild is notin front of thecomputer

1 School problems, such as poor grades, sleeping in class, sneaky use of social media instead of doing school
work and assignments.

Sitting in front of the computer for too long in the child cause alienation and turn to oneself, lead to an
obstacle in communication with the environment and peers. The family is in a big crisis today. Parents hardly
communicate with their children at all. That is what they miss the most. Such symptoms areiprelsset

and alienated children. They are insecure, easily upset and despair at the slightest failure. In addition, they are
usually hostile, show hidden or unhidden impatience with the environment and are often dissatisfied with it.
Children who are degndent on social networks need more emotional support, that is, those who are not in this
so-called. risk group. In fact, in real life they do not even find a friend or comrade who will be able to listen to
themor simply spendtime with him. The moreof thesesymptomshatcanbeidentified,the greatethe need for
professional help.

ResearchProcess, Problenmand Research
Approach to the Problem

Today, when the problems of old vices, such as tobacco, alcohol and narcotics, have not yet been overcome,
space is being opened for new ones. This is about addiction to the Internet, computers, that is, social networks.
Precisely because of that ease sthblishing contacts, this can contribute to changes in the social development

of children. Children spend their free time in front of the computer, completely uncontrollably, neglecting their
responsibilities such as studies, friends and interests thwatptteviously had. In extreme cases, the physical
appearance is also neglected. It is a condition that the time spent on social networks grows progressively, that
the child cannot resist the desire to look at what is happening there and feel nervousendénro technical

device nearby. It is precisely because of the aboeationed facts that the idea of creating a paper with
problems of this type was imposed. It started as a result of the increasing obsession of children with social
networks which ismore than obvious that it is gradually but surely starting to create a new form of
communication between children, which can be confirmed with certainty that it disrupts the natural and old
habits of connection friendships, socializing, communicationatimitig, etc. Also, for these reasons, addiction

of this type has recently entered the media's attention, as a new addiction for children and adults. The reason to
delve deeper into disassembling a series of issues that arise in this context is that fabe tRepublic of
Macedonia is a relatively young and fragile country, which, going through the process of transformation and
transition, faces a large number of negative social phenomena, as well as tedgimbinoverall development
compared to othecountries in the Balkans, Europe and the World. From here comes the fact that the use of
socialnetworks,as wellasthe addictiorand aggression they causea jgroblemthatin our countryhasbeen the

subject of very little discussion, and almost neegach at all.

In this way, all thereasons statesb farin one wholeJead ugo the fact thatn this way, it will primarily helpin

raising awareness among people, as well as taking serious measures of education and prevention by the
institutions, authorities and the wider masses of the pedplem personally affected by the negative
implications of this problem and therefore | valike this research to serve as a useful source of information

that will be expanded and supplemented in the future with similar, but also far rumptinresearch.

Problem and Point of the Research

Fromeverythingthat wagreviouslysaid,the problemof the researchrises, whichieads: Ighereaninfluence
of social networks on the process of socialization among children?

The main goal of the research is the analysis of the effects of taking preventive actions in preventing addiction
to socialnetworks. Thereis alsoa needto show andprimarily prove(especially tahosewho are uninitiated),
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whether the addiction to social networks is a reality that is present in the everyday life of the common man and
his loved ones. Any scientific research, regardless of which scientific field it belongs to, is organized to help
gain knowledge about the phemena that are the subject of scientific study. To achieve this, the research
should enable either description or prediction or understanding of the research phenomenon. In that sense,
description, prediction, and understanding can be seen as separatehrgsals that must be considered when
planning any particular research. That relationship has been proven by a series of previous researches (Deloitte
Development, 2009; Downes, 2005). .

Description includes descriptive procedures that identify or i§yjaske phenomena under study. Such
description procedures are often aimed at making generalizations about the studied phenomena by finding
important common features wittognate and related phenomena. Given that phenomena must first be described
in orderto be predicted and understood, description can also be considered the first step in the process of
acquiring scientific knowledge.

Thedescriptivemethod isused to collecthedata thashould becomparedevaluated and interpreted to resalt
adequatelescription®f the studiegphenomenonThedescription®btainedby the descriptive methodanbe of

a qualitative nature, although they are mostly quantitative and concentrated not only on a few dimensions of the
phenomenon that are systematically obsdrand measured. So for example, when it is asked: What forms of
national attachment exist among the Macedonian population?, or What is the average level of intelligence of
psychology students?, or What do teachers think about the curricula for thgrdist? the answer obtained
through the descriptive method represents a quantitative or quantitative description of the corresponding
phenomenon.

Prediction requires determining the connection between phenomena, which makes it possible to predict the
occurence of a certain phenomenon on the basis of another. We can talk about a connection between two
phenomena whetthe phenomenaccur together (whethe presence afne meanshe presence ofhe other,and

the absence of one and the absence of the otheghen they change together (when changes in one are
followed by changes in the other).

Many important questions in psychology call for prediction. Such are, for example, the questions: will
participants who achieved better success in primary school adbédter success in secondary school?, are
managers who have a higher salary more motivated to work? and are children raised by parents who are
alcoholics more likely to become alcoholics themselves? In order to enable a prediction of this kind, the
correldion or differentiation method should be applied for data collection and analysis.

GeneralHypothesis

The personakharacteristicef the children,the addictive naturef the sociahetworksthemselvesthe parents'
interestin thetime spentontheInternet,as wellas thecontents, whethaheyarein accordance witthe ageof
the child, influence such that:

"Excessive use of social networks causes addiction and hinders the proper development of the socialization
process among children in elememtaschool, which is especially pronounced among those who use social
networks uncontrollably. It also has significant differences in terms of gender, age and type of settlement."

The moretime childrenspend orsocialnetworks the morethe possibility of becomingaddictedincreasesand
thustheybeginto neglecttheir sociallife, schoolandfamily responsibilitiesandtasks,entailinggreatphysical,
psychological and social consequences.

Interpretation of ResearchResultsaccordingto General Hypothesis

The general hypothesis within the scope of this research is that, "Excessive use of social networks causes
addiction and hinders the proper development of the socialization process among children in primary school,
whichis especiallypronouncedamongthosewho usesocial networksincontrollably." Inorderto confirm/reject

the first part of this hypothesis, the Chi square and coefficient of contingency were moved for the frequency of
sitting on the Internet and the answers that refer to pabmdause they are the ones who influence the
socialization process of students with their behavior.
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Tablel. Crosstabulationof time spenton the Internetandparentsinterest

Time spentonline Total
1-2h 3-4h Morethan4 h
. Yes 204 32 58 294
Parentsinterest No 0 2 2 4
Total 204 34 60 298

G $9,864,df=2, p<0,01
4= 5,988, t<0,01

Thedataattachedo tablel1 gives ughe connectiorbetweerthetime spenbnthe Internet andheinterestof the

parents. The results of the two crossiables are attached in the table. Theosfficient of contingency is

greater than the critical value 5.988, p<0.01 and shows the interrelationship of the two variables, and on the

other hand it is complementdlly 6] = 9. 864, df =2, p<0.01 which shows
hypothesis was confirmed.

In order to confirm/reject the second part of this hypothesis, the Chi square and coefficient of contingency for
the frequency of sitting on the Internet and the answers related to the parents' control of the students' free time
have been moved, becausetare the ones who, with their behavior, influence the the process of socialization

of students.

Table2. Crosstabulationof time spentonthe Internetandparentakontrol of studentsfreetime

Time spentonline Total
1-2h 3-4h Morethan4h
lof f . Yes 147 23 49 219
Controlof freetime No 57 11 11 79
Total 204 34 60 298

G #2,896,df=2, p>0,05
4= 3,008, ©>0,05

The data attached to table 2 gives us the connection between the time spent on the Internet and the parental
control of the students' free time. The results of the two arasables are attached in the table. The s
coefficient ofcontingencyis lessthan the critical value 3.008, p>0.Gohd shows no correlatidietweerthe two
variabl es, and on the other hand it is complemented
of the first hypothesis was not confirmed.

In order to confirm/rejecthe third part of this hypothesis, the Chi square and coefficient of contingency for the
frequency of sitting on the Internet and the answers related to parental control of the students' time spent on
social networks have been moved because they are #gevamo with their behavior affect the process of
socialization of students.

Table3. Crosstabulationof time spenton thelnternetandparentakcontrol of studentstime spenton social

networks
Time spentonline Total
1-2h 3-4h Morethan4 h
Time controlonsocial Yes 158 25 49 232
networks No 46 9 11 66
Total 204 34 60 298

6 $0,894,df=2, p>0,05
4= 0,901, t>0,05

The data attached to table gives us the connectidretweenthe time spent othe Internet and parental control

of the students' time spent on social networks. The results of the twevergdsles are attached in the table.

The scoefficient of contingency is less than the critical value 0.901, p>0.05 and shows no correlateenbetw

the two variabl es, and on the other hand it is compl
segment of the first hypothesis was not confirmed.
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The data showin Tables 1, 2and 3 partiallyconfirmed the general hypothesis which stated that "Excessive use

of social networks causes addiction and hinders the proper development of the socialization process among
children in primary school, which is especially pronounced among those who usartbentrollably they use

social networks".

Conclusion

From the entire used scientific literature and the obtained results of the conducted research, one general
conclusion can be drawn that the process of social development among primary school shildtetisturbed

as a result of the use of social networks. Most of the sample were students from the fifth grade, while the least
from the seventh grade.

According to age, the students who were the most hoarse in the sample were ten years old. Tthatféot is

most widespread and wedhown internet network is Facebook, to which 82.21% of respondents answered that
they have their own profile, use it for communication, exchange of experiences, maintaining contacts, etc. The
percentage of respondents wknow Viber and YouTube is also high. According to table 3, there is a
presentation of the answers of the students according to how much of their free time they spend on the Internet,
so if the answers are objective and not socially desirable, most sfuthents, 68.5%, spend2lhours a day,

and even 21.1% spend more than 4 hours a day.

According to the contents that the students exchange on social networks, most of them are for communication,
then humor, and the least for educational elements and @eludrexperiences. It is pleasing to know that a
large number of parents show an interest in helping students master the school material, try to control their
children's free time and at the same time direct tteealternative activities, suas sportssocializing, courses,

etc.

The study of the problem was carried out with empirical research of a descriptive nature, an analysis of the
influence of the independent variable was carried out quickly to determine theetacseelationships using

the claise method. From the instruments, a survey gigestionnaire was used, constructed for the needs of

the research, in order to obtain answers that study the tasks and hypotheses set. According to the general
hypothesis, excessive use of social networkssea addiction and hinders the proper development of the
socialization process among children in elementary school, which is especially pronounced among those who
use social networks uncontrollably. So, after the conducted research, to answer thet fafsth@ahypothesis,

Chi square and contingency coefficient were calculated for the frequency of sitting on the Internet and the
answers that refer to parents because they are the ones who influence the socialization process of students with
their behavior In order to determine the relationship between the time spent on the Internet and the parents’
interesttheresultsof thetwo crossvariablesareattached, wherthe Scoefficientof contingencyis greaterthan

the critical value and shows a mutual relationship between the two variables, and on the other hand, it is also
complemented bg | = d¥=2, p<®.a1, whichshowsthatthis segmenbf the first hypothesis wasonfirmed.

We alsoexamined the relatichip between time speatthe Internetand parental control of studerfi€etime,

so the results of the two cressctional variables did not shamy correlation between the two variables, and it
shows that this segment of the first hypothesis wascanfirmed. Time spent on the Internet and parental
control of students' time spent on social media yielded the results of the twevanasdes where the-S
coefficient of contingency was less than the critical value and showed no correlation betweenvaeables,

so this segment dhe first hypothesis not confirmed. With that, the general hypottiesisead; Excessive use

of social networks causes addiction and hinders the proper development of the socialization process among
children in elememry school, which is especially pronounced among those who use social networks
uncontrollably," was partially confirmed.

The tests of the separate hypotheses showed that there is no difference between the gender of the respondents
and the addiction to st networks, that is, how much time they spend on the Internet. Also, the time spent on
social networks does not differ according to the place of residence, whether the respondents are from a rural or
urban environment. The hypotheses that there is ereifce between the age of the respondents and the time
spent orsocial networks, as well as the hypothékat there isio difference betweethe type of social network

and addiction to social networks, were confirmed. It was also confirmed that therdifference between

students of different genders and the elements they see on social networks.
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According to the results obtained from the conducted research, it can be concluded that children from primary
education are not a threagshcategory. The time spent on social networks, their content, function and purpose
do not affect social development. But despite that, adults still need to pay attention in the context of this issue.
We conclude that social networks do not create a fdriphgsiological addiction, so we believe that it is a
transient phenomenon that can be influenced, so parents should strive and direct their children towards social
development, so that it is correct, healthy, lé@gn and gives birth to values of a peraat nature.
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Abstract: GeoGebra is a software that is often used in mathematics learning. GeoGebra is an electronic
program that contains a set of tools that equip students with mathematical skills. This research aims to look at
research trends related to algebra learningititagrates GeoGebra. This research is literature review research,
there are 95 publications collected from the Scopus database which are then analyzed using the bibliometric
analysis method assisted by the Vos viewer application. Data taken from thes Setgioase was refined in 4
stages, namely identification, filtering, eligibility, and inclusion, resulting in 95 publications. The research
results show that Spain and Austria are the most influential countries and have high cooperation with other
countries in this field. The focus of research related to GeoGebra on algebra material is, 1) geometry and
students; 2) GeoGebra and algebra; 3) elementary geometry and computational theory; 4) dynamic geometry
and computer algebra. The new themes in this rdsearc symbolic computation, quantifier elimination and

real quantifier elimination. This research not oafyiches the scientific literature in the fields of GeoGebra and
algebra but also provides practical guidance for educators and researchers te imatioematics teaching and
learning methods in the future.

Keywords: GeoGebraAlgebra,Mathematiceducation

Introduction

Technological developments have had a significant impact on the field of education by making understanding
easier and increasing @ement in the learning process (Jan, 2017; Kristanto et al., 2016; Murtikusuma et al.,
2019; Sriyanto & Kaniadewi, 2019). Therefore, the use of technology can improve the quality of education
through learning media pembelajaran (Joshua et al., 2016yi@kitagtyas et al., 2018; Rohaeti et al., 2019).

The use of learning media aims to convey something abstract to be realistic to improve student understanding
and student learning outcomes (Rohaeti et al., 2019). Improving understanding and learningoutiom
technology depends on students' literacy in information and communication technology (ICT) (Fatahillah et al.,
2020). According to Garba (2014), ICT literacy includes five components, namely: accessing, managing,
integrating, evaluating, and craaj. Therefore, in today's education system, ICT literseds to be developed
because it affects student learning outcomes (Markauskaite, 2006; Solar et al., 2013; Tadesse et al., 2018;
Thammasaengtal., 2016).Current mathematics learnimgsintegraedICT learningmedia.Many applications

canbe usedin learningmathematicssuchas spss,maple, math lab, GeoGebraMicrosoft mathematicsand
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others (Ekawati, 2016). By integrating mathematics learning through ICT, it makes it easier for students to
understand concepts to solve mathematical problems (Sivakova et al., 2017). Research by Toma et al. (2023)
revealed that with the use of ICT in laarg there is a significant difference to improve performance, develop
participatory skills, and have the ability to provide positive results to students.

GeoGebra is one of the software that is often used in learning mathema#itaM\(2017) defines GeGebra

asan electronigprogramm thatontainsa setof toolsthat equip students with mathematiskillls. This software

is very useful for teachers and students, but it cannot replace the role of the teacher. The main topics in
mathematics that can usee@sebra software consist of Algebra, Geometry, and Math8l¢almi, 2016). In

this GeoGebra software, the system used can be classified into 2 systems, namely: Computer Algebra System
(CAS), because it contains algebraic and conceptual processes imvaduatipns and coordinates; the second

is Dynamic Geometry Software System (DGS), because it contains geometry concepts such as points, lines, 2D
shapes, and 3D objects. This makes students understand information about the relationship between concepts.

Meanwhile, AlBalawi (2013) stated that GeoGebra is a tool that can help students acquire mathematical skills
easily and interestingly. GeoGebra is designed to enable students to gain a deep understanding of mathematical
theories and facts through the expliion and practice of these concepts. Using GeoGebra in learning
mathematics creates a hew dimension in the process of acquiring a mathematical concept, especially the topics
of algebra and geometry.

One of the most important topics in learning mathematics is algebra. This is in line with the opiNiam@f

(2015) who states that algebra has been recognized as an important part of mathematics learning as well as a lot
of emphasis in to overcome thdfidiulties and challenges in learning algebra. Algebra is a complex material

and is dominated by abstract concepts (Hodgen et al., 2015; Hodgen et al., 2018). Abstract concepts and the
variety of symbolsusedin learningconceptsproceduresandproblemsolving strategiegCousinsCooperetal.,

2017; Ferretti et al., 2018). make it difficult for teachers to find the best method to teach algebra and students
have difficulty learning algebra (Cousi®Sso oper et al ., 2017; Garss,teachef.s Baut i
canstill improve student learning bynplementing evidencbased learning strategies and teachers are expected

to have a deep understanding of algebra knowledge content and forms of intervention in algebra learning
(CousinsCooper et al., 208 Lee et al., 2020).. The form of intervention can be done by using GeoGebra
software in learning algebra. Research by Latifi et al. (2021) revealed that using GeoGebra in learning can
improve students' conceptual abilities in differential equation nadteri

The theme of research on learning algebra using GeoGebra software is interesting to study. However, we
consider it necessary to conduct a bibliometric analysis on this theme. Bibliometric analysis is conducted to
update research information on mathdéosaeéducation (Julius et al., 2021). Using bibliometric analyze makes it
possible to analyse data from citation indices to see the reputation and influence of specific research papers,
authors, and publications (Julius et al., 2021 addition, bibliomatc analysis also allows one to
guantitatively evaluate major journal titles and keywords and stream publications in an academic context in a
more coordinated way. As for other relevant data relating to the academic community, one can visualize the
interadion between authors from different universities, institutions, and countries.

According to Cancino et al. (2017), the existence of bibliometric studies as a literature ggeathutes to the
art of introducing many fields of interest. For examplataie phenomena can be assessed and investigated in
various fields ranging from the field of social sciences (Aria et al., 2020; {tribest al., 2020) to science and

technology (AndreMar t 2 nez et al ., 2020; Ji an gl, 2020; Maizi.etal.,2020) ,

2020), education (GDo m®nec h et al ., 2020; Shen & Ho, 2020) ,
conducted a bibliometric analysis by comparing the current research status, research hotspots, and development
trends of teachersgittention in mathematics education. In mathematics education research, the literature search
method systematically uses bibliometric tools combined with a more qualitative approach.

In general, this study aims to look at research trends related to algabming that integrates GeoGebra.
Therefore, in this study, a bibliometric analysis will be conducted (Hawkins DT, 2001; Linnenluecke et al.,
2020) to systematically analyze existing works that focus on learning algebra that integrates GeoGebra.To
systenatically analyse existing works that focus on learning algebra using GeoGebra; by sorting out research
advances, drawing visual knowledge map and relevant literature, and vistallgaling learninglgebra using
GeoGebra that pays attention to reseant developmental trends in this file. Do not underline words for
emphasis. Use italics instead. Both numbered lists and bulleted lists can be used if necessary. Before submitting
your manuscript, please ensure that everteit citation has a correspondi reference in the reference list.
Conversely, ensure that every entry in the reference list has a correspor@xiccitation.
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Method

This researchusesbibliometric methodsT his techniqueincorporates systematianalysisof published articles,
including citations, to assess the impact of these art{dlieslitati et al., 2018). The bibliometric analysised

in this studyis descriptive bibliometrics that describes the characteristics or features of a literature. Bibliometric
analysis techniques are divided into 2 categories, namely work analysis and mapping (Donthu et al., 2021)

Topic: Geogebrain algebramaterial

Topic and
Scope

Scopeand Coverage

DatabaseScopus

Searclield: Article title andsubjectarea
Time Frame: 2002023

( \ \ 4

SearchString:
(TITLE-ABS-KEY ("algebra™)AND TITLE-ABS-KEY ("geogebra')

A 4

Data Extraction Date:
25November2022
Identification 18
Total Number of Documents Number of
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110 0

L

Total Number of Documents after
Eliminating the Duplicates:

110
\ 4
4 N\
_ Total Number of Documents Documents
Sceening Screened: » Excluded:8
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\ J
v
( Eiicibili ) Total Number of Documents
igibili iqibili
gibility Assessedor Eligibility ,
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\ J l
Total Number of Documentsincluded
Included for Bibliometric Analysis:
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Figurel. Datacollectionprocess
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In searching for data sources related to "GeoGebra on algebra material", researchers use the Scopus database
because of its very broad interdisciplinary coverage. There are several steps in refining the data that has been
collected as shown in Figure 1.rétiis identification, then proceed with the screening step, eligibility, and

finally the inclusion step (Moher et al., 2009).

The first step, identifying relevant publications using a search string and removing the same or duplicate
publications. The topi and scope is "GeoGebra on algebra material" There are 110 publications and no
duplicates were obtained. The second step, screening is done by selecting publications on the type of document
required. That is, to find the publications needed to be moeetaf§, an advanced search is carried out by
limiting the type of document, namely only documents of the article and conference paper type that will be
included in the next stage. At this stage, 102 publications were obtained and will be continueéxtstama.

In the third step, 102 publications will be assessed for eligibility. Titles and abstracts will be manually assessed
by researchers to identify which publications match the inclusion criteria, namely research that includes
GeoGebra in algebraaterial. This means that only publications that fit the criteria are included in the analysis
related to the discussion of the research. The language that must match the needs of the researcher is English
becausst is the most widelyused internationdanguagein communicatiorin scientific work. Attheend ofthis

stage, 7 publications were deleted because they used a language other than English. At the end of this third
stage, 95 publications remained. The purpose of this study is to see the treladwlacape ofesearch related

to GeoGebra imlgebra material, for all publications, namely 95 publications, are includéé inclusion stage

to ensure the objectivity of the interpretation results. This data was collected on 4 November 2023 during the
inclusion stage.

Data Analysis Method

Publicationtrends related to GeoGebradlgebra material are carried out dgscriptive analysis taken frotine

Scopus database with bibliometric. The number of publications and the linear trend of publications each year
from 2007 to 2023 will be displayed in a graph using Microsoft Excel softwublication citation trends
related to GeoGebra in algebra matkeare separated by year. The average citation per publication is also
calculatedusingMicrosoft Excel software. Ador finding the h-indexandg-indexof the publication,researchers

used Harzing's Publish or Perish software.

In displayingthejournals withthe highesthnumberof articlesaswell asseeingthe quartilevalue,researcherase

Microsoft Excel software to display journal ranking diagrams. In displaying the distribution of publications by
country, researchers also use Microsoft Exsftware. Analysis of events along with keywords related to
GeoGebra in algebra material is carried out to determine the focus of the research. The data to be analyzed is
taken from the Scopus database which must first be processed. The research fbeudatarmined from the

shared keywords visualized by VOS viewer Software.

Resultsand Discussion

The number opublications obtained at the inclusistage is 95 selected publicationgtie last decade, starting
from 2007 to 2023. The data source walen from articles with 47.4% then conference papers with 52.6%.

Publication Trend

The distribution of publications is shown in Figure 2 from 2007 to 2023. The highest number of publications
occurred in 2021, namely as many as 18 articles publishedtiryehr if it is presented in 2021 (19%), then in
2022 (14%).

A significant increase in the number of publications per year related to GeoGebra on algebra material occurred
from 2020 to 2021, namely aféld increase. Judging from the linear line or puddiicn trend, it shows that
publications are increasing every year. In 2008 there were no articles published. The next lowest number of
publications is 1 publicatioper year whicloccurred in2007, 2009, an@010.This means that the development

of publicaions related to GeoGebra in algebra material has increased since 2011. Although initially, from 2007
to 2010, there was at most only one publication per year, this situation has changed dramatically in the last few
years.In recentyears,therehasbeena drasticsurgein the numberof publicationsrelatedto GeoGebraand
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algebra. The fact that the number of publications in 2021 increased 6 times compared to 2020 shows the
increasing interest and focus of researchers in exploring and publishing information related to GeoGebra in the
context of algebraln 2008, no publicatins related to GeoGebra and algebra were found, but since then, the
trend has been positive. The use of GeoGebra tools in teaching and learning algebra has become an increasingly
important research subject for academics and researchers. This change tkedegtowing interest in the
application of technology in learning mathematics, especially in the context of algebra, and shows that
GeoGebra has become a very relevant and valuable tool in the world of mathematics education.

Publication related to geogebra in algebra material 2007
to 2023
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Figure2. Publicationdrom 2007to 2023

These developments have made a significant contribtditime understandingnd methods aieachingalgebra.

With the number of publications increasing every year, it can be assumed that mathematics researchers and
educators are increasinghgcognising the value and potential of GeoGebra in helping students understand
algebraic concepts more interactively and visually. In addition, this positive trend also reflects a response to
technological developments and the need for more innovativelyaramic approaches to learning. GeoGebra
provides opportunities for practical mathematical exploration, allowing students to better visualize algebraic
concepts, whicln turn canimprovetheir understanding (Suryaw&Permana, 2020yanti etal., 2019).In the
academiaontext,theincreasinghumberof publicationsalsoshowsthatthe scientific communityrecognizeshe

value of GeoGebreelated research in the context of algebra. Findings and innovations in the use of GeoGebra
in algebra learning have the potential to penetrate the formal education curriculum and help refine mathematics
teaching methods at various levels of education. Therefore, seeing these positive developments, it can be
expected that research and publicatioalated to GeoGebra and algebra will continue to grow in the future.
This will not only benefit the teaching and learning of mathematics, but will also open the door for discoveries
in the world of mathematics education that can shape a generationdehtstuwvho are more skilled and
knowledgeable in the field of algebra.

Quote Trends

Citation trends ovethe pastdecaderelated toGeoGebran algebraas shown inTable 1from 2007to 2023.
TheTablel showshat the number gfublicationsrelated to GeGebraon algebra materiaited (NCP)in 2021

is the highest with (NCP = 9). The highest total citation was in 2015 with 139 total citations, although the
highest number of publications was in 2021, several publications in the previous year had a @egséarch
impact, such as from 2014 when only 18 citations rose sharply to 139 citations. Looking aintlex h
calculated per year shows that in 2015 thedex reached its highest with asirtdex of 5. This means that this

data also provides importamtsights into the dynamics of research and citations. While the number of
publications in 2015 may not be as many as in 2021, the impact on the scientific community is huge. This
emphasizes the importance of not only looking at the number of publichtibradso measuring the influence

and acceptance of research by academics and other researchers.
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Tablel. Citationanalysisof publications

Year TP(%) NCP TC ciP h g
2023 7 1 1 0,14 1 1
2022 13 8 14 1,08 2 3
2021 18 9 45 2,50 4 6
2020 3 1 1 1 1 1
2019 7 5 23 3,29 3 4
2018 9 8 25 2,78 3 4
2017 5 5 14 2,80 2 3
2016 5 4 38 7,60 3 5
2015 6 6 139 23,17 5 6
2014 5 5 18 2,40 2 4
2013 6 5 29 4,83 2 5
2012 4 2 10 2,50 2 3
2011 4 2 9 2,25 2 3
2010 1 1 2 2 1 1
2009 1 1 30 30 1 1
2008 - - - - - -
2007 1 1 74 74 1 1

Notes.TP=total of publications NCP=numberof cited publications,T C=total citations,C/P=averagecitations
per publicationh=h-index g=gindex.

The importance of 2015 in the history of GeoGebra and algebra research can also be interpreted as a turning
point in the development of knowledge in the field. Research in that year may have introduced new concepts,
innovative methods, or revolutionary dipptions of GeoGebra in learning algebra. As such, these publications
have paved the way for further research, inspiring other researchers to explore the new ideas introduced that
year. One of the most cited publications in 2015 was the research conbdydetana et al. (2015). Botana et

al. (2015) said the use @feoGebra's performance, whiishequipped witltautomatic deduction tools, &@ready

very promisingas manycomplextheoremsanbe provedin lessthanl secondTherefore, wéelievethat many

new and exciting ways of using GeoGebra in the classroom are coming soon.

Analyzingthis data also provides directifor future research. While 2021 showed an increasesgmumber of
publications, it is important to understand the factors tiede 2015 such an influential year. Further research
could be conducted to identify the characteristics of research in 2015 that made it so successful, as well as to
understand how the findings are still relevant and applicable in the current comteatheimatics education. In
conclusion, this data provides a deeper look into the complexities and dynamics of scientific research. Progress
in GeoGebra and algebra is not only reflected in the numbers but also in the tangible impact that these studies
haveon the scientific community and mathematics education. Therefore, understanding the context and true
value of scientific publications can provide valuable clues for future research directions and help enrich our
understanding of GeoGebra's role in impravaigebra learning.

Journal Ranking Mapping Distribution

Based on the Scopus database, the Quartile (Q) value of a journal is obtained. From the 95 publications
obtained, grouping is then carried out based on the number of articles in each journal.

Table2. Sourceswith the highesthumberof articlesrelatedto GeoGebra

Source Numberof Quatrtile
Articles

LectureNotesin ComputerScience 15 Q3

Mathematicsn ComputerScience 9 Q3

Journalof Physics:Conferenceseries 5 Q4

CEURWorkshopProceedings 5 Notincluded

Proceedingsf the AsianTechnologyConferencen Mathematics 4 Notincluded

From the table above, articles related to GeoGebra on algebraic material are mostly written in Q3 and Q4
journalsin thejournalranking system, frorthetop 5 journal2 journals do not yet have a quarti@ue.Thisis
becausgournalsthat havea Q value are more selectivein choosingarticlessoit is moredifficult in termsof
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publication. This means that the writing of articlelated to this field must be further improved so that more
articles will be published in journals that have a Q value. The focus of writing articles related to GeoGebra in
algebra material should be strengthened in journals ranked above quartile Q3 &ith@yh writing articles

in these journals may be more difficult due to high selectivity, this is what makes it a very valuable target.
Researchers and academics need to strive to improve the quality of research, methodology, and contribution to
knowledgein everyarticle they write. Iraddition, researchers need to keep abreatsieofatest developments in
GeoGebra and algebra. By understanding research trends and the needs of the scientific community, article
writing can be directed to topics that arerm relevant and significant. Strengthening cooperation between
researcherandinstitutionscanalsobe aneffectivestrategyto produce higheguality researchhat isrelevantto

the needs of quality journals.

In this context, increasing the number of articles published in journals with high quartile scores can also support
the development aicademic and institutional reputations. Quaditiicles published iprestigious journals will
contribute greatly to imving the image of researchers, institutions, and even countries in the global scenario.
Therefore, authors, researchers, and educational institutions need to work together to prodguoalityigh
research and submit it to journals with high quartile ssof his will not only increase the visibility and impact

of the research, but will also advance the field of GeoGebra and algebra as a whole. With an awareness of the
importance of publication in quality journals, the scientific community can spur thesastel achieve higher
standards of excellence in their research, thereby enriching the scientific literature and supporting the future
development of mathematics education.

GeographicalDistribution of the Publications

Countries are identified based on the country of origin of the journal. Figure 3 shows the geographical
distribution of publications, based on which, there are 10 countries with the highest number of publications.
Figure 3 shows that Spain and Austria #re most influential in this field. Spain has published 29 articles,
while Austria has published 27 articles. These two countries combined account for more than 55 percent of the
total publications. This means that the geographical distribution of publisatveals the significant influence

of two countries, Spain and Austria, in the field of research related to GeoGebra and algebra. With a total of 29
publications for Spain and 27 for Austria, both countries have made an enormous contribution &ntHie sci
literature in this field. When the number of publications from these two countries is combined, they account for
more than half, i.e. 55 percent of the total.

In other words, Spain and Austria have played a key role in the development of knoaledgehe use of
GeoGebra in algebraic contexts. This success may reflect the existence of active research centers, strong
scientific cooperation, or innovative teaching approaches in higher education institutions in both countries. The
important role of $ain and Austria highlights the importance of ctbesder collaboration in scientific
research. International collaboration can enrich perspectives, broaden the scope of research, and produce more
holistic solutions to complex challenges in GeoGebra &gebea.

In addition, these results provide an overview of the global diversity in approaches and research into GeoGebra
in the context of algebra, which may inspire researchers from other countries to engage in similar studies or
collaborate withresearchrs fromSpainand Austria. Irthe contextof mathematicgducationunderstandinghe

dominant role of Spain and Austria also provides opportunities for other countries to learn from their
experiences and approaches to the use of GeoGebra. By engaging parspectives and best practices from
different countries, the scientific community can continue to enrich learning methods and improve students'
understanding of algebra, creating a positive impact on global mathematics learning.

It is important to reognize that GeoGebra was first developed on Austria by Hohenwarter (2001). Therefore, it
is not surprising that Austria has a significant impact in GeoGedtated research, given the country's origins

in the development of this software. Austria's sgraontribution to GeoGebnalated publications reflects the
continuity and depth of domestic research into GeoGebra applications in algebraic contexts. Thus, Austria's
presence as the second country with the highest number of publications is very fidtisralchievement
reflects Austria's commitment to advancing mathematical knowledge, especially in the field of algebra, through
the use of GeoGebra as an effective and innovative learning tool. Austria's success in Gexl&ebra
publications also illusates how the home country of educational technology development can lead and inspire
research at the international level, bringing benefits to the global scientific community.
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Figure3. Geographicatlistributionof publications
ResearchFocus

Keyword ceoccurrence analysis was conducted to determine the focus of research on GeoGebra on algebra
material. Researchers set a threshold of at least 3 publications containing the same keywords. From these,
results 529 keywords were reduced to 33 keywords.
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Figure4. Keyword co-occurrencaetwork(Occurrencd hresholdO4)

The results of the network visualization in Figure 4 show that there are 4 clusters with 33 items regarding
GeoGebra on algebra material, namely, 1) Cluster 1 (in red) is the largest cluster consisting of 9 items, the
keywords geometry and student have trgest circle among other cluster 1, meaning that these keywords
reflect the first research focus; 2) cluster 2 (in green) consists of 9 items with the keywords GeoGebra and
algebra having a large circle than the others, meaning that these keywomisthefleecond research focus; 3)
cluster 8 (darlblue) consists oft items where the circle on the keywords elemergagmetryand computation

theory is the largest in the cluster, meaning that the keywords reflect the third research focus; 4) cluster 4
(yellow) consistsof 7 items with the keywordsdynamic geometryand computeralgebra,meaningthat the
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keywords reflect the fourth research foclis means that the results of the network visualisation in Figure 4
provide indepth insjht into four research clusters related to GeoGebra in algebra material. The first cluster,
marked in red, highlights the keywords "geometry" and "student" as the main focus of research. These two
keywords stand out with the largest circles, indicating tthe research in this cluster mainly focuses on the use

of GeoGebra in teaching geometry concepts to students. This reflects the great interest in understanding the
interaction between algebra and geometry, particularly in the context of student learning.

The second cluster, represented in green, shows that the focus of the research is on the keywords "GeoGebra"
and "algebra". The large circles around these two keywords indicate that the research in this cluster is more
focused on the application of Gedsse in teaching, and learning algebra. This reflects efforts to investigate

how GeoGebra can be used to facilitate algebraic understanding, emphasizing the importance of technology
integrationin mathematicéearning.Thethird cluster, markedh darkblue, highlightghe keywordselementary
geometry" and "computation theory" as the main focus of research. The large circles on these two keywords
indicate that the research in this cluster focuses on specific aspects of geometry and computation theory,
exploring how GeoGebra can be applied in these contexts. This shows the diversity in the application of
GeoGebra, including at the level of basic geometry and computation theory.

The fourth cluster, represented by yellow, shows that the research inusier docuses on the keywords
"dynamic geometry" and "computer algebra”. The large circles on these keywords depict research that explores
theinteractionbetweerdynamicgeometryand computer algebra, showihgw GeoGebras used to incorporate

these conepts in mathematics learning. Takegether, the results tiis visualisatiorprovide anin-depthlook

at the research focus within the field of GeoGebra on algebraic materials. By highlighting different aspects of
geometry, algebra and computation, thetudies make a diverse and knowledgk contribution to the use of
GeoGebra in mathematical contexts, enriching understanding and approaches to learning in this area.

Impact and implementation

Theresultsof the studythat identifiedvariousresearchiocusegelatedto GeoGebran algebra materialprovide

a clear picture of the impact and implementation of this technology in the context of learning mathematics. The
use of GeoGebra in teaching algebra not atityws students to visualize abstract cepts more concretebnd
interactivelybut also facilitates independent exploratand problerrsolving. Withthe integratiorof GeoGebra

in algebra learning, students can be more actively involved in the learning process, improve their understanding
of algebraic concepts, and develop critical and analytical thinking skills. In addition, the results of this study
also provide an hdepth look at how GeoGebra can be implemented in the mathematics curriculum. By
understanding the diverse focus of the research, educators can design more focused and relevant teaching
strategies. The development of learning materials that integrate Geo&abhelp overcome the challenges of
learning algebra, such as students' difficulties in understanding abstract concepts or boredom with less
interactive learning.

This positive impact is not only felt by students, but also by educators and researchers. Educators can improve
the quality of their teaching by utilizing GeoGebra as a dynamic and interactive tool. Researchers have the
opportunity to deepen their reseatphfocusing on specific areas that have been identified, paving the way for
discoveries in the use of GeoGebra in the context of algebra. Overall, this research provides a strong foundation
for strengthening GeoGebra integration in algebra learning. Bging these findings, educators can design

more dynamic and relevant learning experiences, provide students with the ability to better understand and
master algebraic concepts, and ultimately, strengthen their grounding in mathematics that will bé useful
various contexts of their future lives.

Novelty of Research

In Figure 5, the novelty of GeoGebralated research on algebra material is indicated by yellow circles, yellow
circles indicate new keywords used in recent years. The keywords with thetheeve are symbolic
computation, quantifier elimination, and real quantifier elimination. The use of symbolic computation keywords
indicates that the research involves manipulating mathematical symbols to explain algebraic concepts
symbolically without regrd to specific numerical values. In addition, the keyword quantifier elimination
indicates the use of mathematical techniques of logic and model theory to eliminate quantified variables in
mathematicalormulasor statements, whileeal quantifiereliminaion emphasizethe use ofthesetechniquesn

the context of real numbers. Thus, this research highlights the application of GeoGebra in simplifying complex
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algebraic equations and solving mathematical problems involving real numiiars wnore indepth and
complex approach.
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Figure5. Overlayvisualization

Conclusion andRecommendations

Fromtheresultsanddiscussionit canbe concludedhatthe developmeraf publicationsrelatedto GeoGebran

algebra material has increased since 2011 and peaked in 2021 with a total of 18 publications. The geographical
distribution of publications reveals the significant influence of two countries, namely Spain and Austria in the
field of research related tGeoGebra and algebra. The focus of research related to GeoGebra on algebra
material is, 1) geometry and students; 2) GeoGebra and algebra; 3) elementary geometry and computation
theory; 4) dynamic geometry and computer algebra. New themes in this reasmagymbolic computation,
qguantifier elimination, and real quantifier elimination. The four research focuses and new themes related to
GeoGebran algebra material came used asreference for futureesearchers who want to determihe focus

and themef their research related to this field.

The use of GeoGebra in learning algebra makes a significant contribution to the development of students'
mathematical knowledge. The research findings highlighted a variety of foci, ranging from the application of
GeoGebra in geometry to integration withigebra and computational theory. It is this diversity that
demonstrates GeoGebra's versatility and relevance in mathematics education. The positive impact of using
GeoGebra is seen in students' improved understanding of algebraic concepts, which stréngithahbility to

solve mathematical problems creatively and analytically. In addition, this research also underlines the
importance of international collaboration and the implementation of GeoGebra in the mathematics curriculum.
The integratiorof GeoGelpa inlearningnot onlychanges the wastudentaunderstand algebra but algmvides
opportunities foeducators to designteractive angngagingearningexperiences. Aaresult, thisresearchnot

only enriches the scientific literature in the field@eoGebra and algebra but also provides practical guidance

for educators and researchers to improve teaching and learning methods of mathematics in the future.
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Abstract: The research aimed to study the impact of living in displacement camps on mental health and
Quiality of life amongSyrians inNorthwestSyria. Adescriptiveandanalyticalapproachwasutilized, wheretwo

scales of mental health (SAQL90 - R) and Quality 6 life (WHOQOL i BREF) were applied, with (306)
participants. Results show that symptoms of mental health disorders appear at different levels, where the most
common disorder is Depression, and the least common is Psychoticism. Quality of life resulthathihe

most common issue was General Health, and the least common was environmental health. Differences between
educational status and gender were statistically significant when studying the presence of mental health
disorders, where it was lower in mealthan in femalesQuality of life results showed significant differences
betweerall demographic characteristics except the duraticstafin the camp. It was higher in females than

males. It was higher among the employed than the unemployed, eagigh(under 18 years) had the highest
Quality of life .Regarding marital status, it was highest in the (single and widowed). The Quality of life was
highest among the university degree holders. There was a moderate and inverse correlation between Symptoms
of mentalhealthdisordersand Qualityof life, wherethe correlationcoefficient wag-0.382),and thisindicatesa

lower level of mental health with increasing deterioration in Quality of life. The results showed that Quality of
life contributego interpreting the variance Bymptomsof mental healtldisordersThebetavalue( & - 0.391)

means that whenever Quality of life improved by one unit, Symptoms of mental health disorders decreased by
(0.391) unit. To conclude, quality of life statistlly significantly contributes to explaining mental health
disorders among Syrians in displaced camps.

Keywords: Mentalhealth,Quality of life, DisplacementDisplacedpeople

Introduction

The Syrian war began in March 2011 and has rapidly developed into an ongoing public health crisis and
humanitarian disaster (Erum, 2021). Violence and displacement have led to a noticeable increase in the
prevalenceof traumaandsevere mental healffroblemsamongSyriansinside andutside the countrgAlhaffar

& Janos, 2021). This requires the provision of mental health care in war zones, refugee camps, and internally
displaced people. Syria suffered from one of the most significant humanitarian atacetisgnt crises
worldwide dueto the 2011 uprisingandits escalatiorinto an armedrevolutionby the summerof 2012. About

15.3 million Syrians need humanitarian support (Aburas et al., 2018; Baddl et al., 2018; Ocha, 2018).

More than a million internally displaced people reside in camps, and many more live in overcrowded and poor
conditions, including exposure to traumatic events and ongoing stressors such as unemployment,
impoverishment, social disintegration, and loss dafiaosupport (Lindert et al., 2017). Forced displacement
harms displaced people's safety, existence, health, and psychologida¢ivgl(Ozkaleli, 2018).
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The impact of living in displacement camps on displaced peoples’ mental health and quality of life is an
important topic (Riyadh & Aldeen, 2022), focusing on the positive aspects of individuals' mental health and
ability to withstand psychological stresStudies have shown that forced displaced people face severe
psychological and physical stress before, during, and after displacement (Knappe et al., 2023). Displacement
camps significantly impact displaced peoples’ mental health and quality of life €R&lzj 2022). Studies have

shown that displacement can lead to mental disorders such as depression, anxiety,-@adnpaift stress

di sorders (Sch2afer et al., 2023).

In recent years, several studies and research have focused on these campsundeestand the effects of
displacement and improve the physical and psychologicatheallg of the displaced. These initiatives yielded
essential results, revealing details and clear concepts concerning the effects of displacement on mental health.
Despie the valuable insights provided by past studies, there are still several knowledge gaps in our
understanding of the mental health and quality of life of displaced people in camps, notably in Syria. Current
research considers conducting studies to invatithe longerm impact of displacement and the role of social
determinants on mental health and quality of life among displaced persons in camps, as well as understanding
the contribution and impact of quality of life on mental health among Syrian cksplpeople. Despite the
numerous research undertaken, studies specializing in mental health are neaysteam, prompting us to
examine this topic to contribute to the lack of studies in this field. Further research is needed to understand the
socialfactors that contribute to the impact of displacement and to address the specific psychological needs of
displaced people.

The study's goal is to determine the level of mental haaithqualityof life amongthe displaced, as well as the
differences in s;nptoms of mental health disorders and quality of life caused by variables such as gender, age,
marital status, duration of stay in the camp, working status, and educational status among the camps in
northwest Syria. This focuses researchers' attentiomeissues that society needs to address. By conducting
thisresearch, we airto improve the understandirg this field and contribute to enhancitige qualityof life of
displaced persons while also providing them with the support they need to overeomeritial challenges they
experience. Psychosocial support programs and commgstyd interventions may be used to improve
resilience and welbeing. Encourage collaboration among researchers, humanitarian organizations, and
policymakers to ensure thatsearch findings are turned into effective policies and actions. This would make it
easier to applgvidencebased practices while also improving the mental headthqualityof life outcomes for

the Syrian displaced. Three camps in northwest Syria were chosen to implement this study based on the study's
goals.

Literature Review

The displacement of individuals due to conflict and humanitarian crises has become a global Goouprat(

al., 2021). Large and sudden waves of displacement that occur in a short period put enormous pressure on the
displaced, as well as on host communities and various organizations working in the field of mental health (Vito
et al., 2015). Displacedepple living in camps often face numerous challenges that can significantly impact
their mental health and quality of life (Cogo et al., 2022). The literature synthesizes the existing research
findings on the mental health and quality of life among digggoeople in camps, explicitly focusing on the
situation in Syria. A study was conducted on the mental health, quality of life, and life satisfaction of internally
displaced persons (IDPs). The findings revealed that IDPs experienced high levels ofggsgahdistress and

alower qualityof life comparedo the generapopulation(Zelenska2022).Thestudies highlightethe need for

mental health interventions and support services for IDPs to improve theieied and overall quality of life
(Getandaet al., 2015; Mandishekwa, 2021). Findings from various studies underscore the importance of
addressing the specific needs and experiences of refugee women to improve their mental health and overall
well-being (Jesuthasan et al., 2018). IDPs who leavie ltioenes are exposed to severe distress factors during

and after the migration and displacement process (UN Refugee Agency (UNHCR), 2015). These factors
significantly affect mental and physical health and greatly increase the likelihood of experienciaghaaith

problems (Porter & Haslam, 2005) because the effects of displacement can be severe in the long term (Jbour &
Sammour, 2016).

Internally displaced people are among today's most vulnerable individuals (Vito et al., 2015). Cardozo's study
showed Igh levels of symptoms of depression and anxiety among displaced people in camps. The study
showed that the primary psychological and social risk factors that contribute to and weaken the psychological
health and social interaction of displaced peopleuthelpoor nutrition, an increased number of traumatic
incidents, previous psychological illnesses, and landminenandnjuries. Cardozo recommended the need to
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implement innovative programs in the field of mental and psychosocial health and carefully monitor and
evaluatehemto ensure theieffectivenesg¢Cardozoetal., 2004).Posttraumaticstresslisorder,depressionand
anxietydisorders are among the most commsgichological problems amomtisplaced people affected by war
trauma and who have negative experiences in their lives (Morina et al., 2018). By prioritizing mental health
services and implementingtommunitybased interventions, it is possible to improve the psychological well
being of displaced people in camps and help them recover from the trauma and psychological stress resulting
from displacement (Miller & Rasmussen, 2017; Nouri, 2019). Aschbtemental health researchers at SAMS,

many Syrians were suffering from Symptoms of mental health disorders associated with disorders such as
anxiety, depression, and pdstumatic stress disorder (PTSD) (Aburas et al., 2018; Hughes et al., 2016).
Available data strongly indicate that both watated trauma and pedisplacement stress factors significantly

affect mental health (Tadese et al., 2022). A study showed that there is an increase in levels of depression
amongdisplacedSyriansresidingin disgacementampsin Jordan Sheexplainedthatthe conditionsof war and
displacement to which they were exposed have significantly affected their psychological health, as many of
them suffer from anxiety and severe depression. This is due to social ammméecdmstability and constant
anxietyaboutanunknowntomorrow(SusarBrown, 2018).Miller's studies have showthatthe mental healtbf

displaced people and refugees is affected not lmpxposure to violence and loss associated with war but also

by ongoing stressors associated with the displacement experience itself (Miller & Rasmussen, 2017).

These stressors include social isolation, unemployment, poverty, discrimination, domesticeyiatehlack of

safety in displacement camps (Riyadh &dden, 2022). In addition, displacemeelated stressors can range

from chronic, lowintensity stressors to potentially traumatic events, increasing the risk of psychological
disorderdMiller & Rasnussen2017).The postdisplacement housingnvironmenplays acrucialrole in either
enhancing or hindering the process of recovery from trauma and grief resulting from war (Askar et al., 2019;
Valle & Romania, 2019). Additionally, ongoing stressorsatedl to displacement, such as personal safety
concerns, warelated loss, material loss, and personal hardships, are positively related to Symptoms of mental
health disorders severiffhomas et al., 2022The Getanda studshowed that IDPs who are youmgmarried,

and receive health, social, and government care are more protected against poor mental health. In general, the
IDPs studied have poor mental health and delhg. The results indicate that forced displacement has a
significant negative impaatn mental health (Getanda et al., 2015). Therefore, urgent support and assistance
must be provided to IDPs in these circumstances to improve their health and psychologibaingeih the

long term, especially for internally displaced people who arearoed about the webeing of their families,

lack social support, and suffer from Symptoms of mental health disorders (Kim et al., 2022; Romanova et al.,
2023). This poses a major challenge to mental health and social services in such contexts, wésh witn
significant and complex health and social care needs, further complicalecklnf resources, stigma, and lack

of awareness in society in general (Bucy & Cross, 2023; Kariotis et al., 2019).

Alaiwi's study showed the exposure of the displaced toynteart and chronic diseases and Symptoms of
mental health disorders. The emergence of deviance and crime in displacement camps, the increase in divorce
and family disintegration, and the loss of many families of their children. These results highligiginifieant
challengedacedby displaced peoplandindicate thampactof forceddisplacemenbnthe mentahealth,social

relations, and level of education of these individuals (Ulaiwi, 20B0p study that dealt with psychological
distress among iatnally displaced persons showed that most displaced people are male and aged 50 years or
over, most have primary education, and most people had a job before displacement. Displaced people suffer
from a moderate level of psychological distress. There igr@fisant relationships between psychological
distress, age, level of education, profession, monthly income, and the period of displacement (Hussein et al.,
2018). Providing temporary housing during the disaster recovery phase is critical for ensuriiogt,com
protection, privacy, and a gradual return to normal life activities, according to "The Role of Local Building
Systems in Enhancing the Sustainability of Fdistaster Temporary Housing," 2022. Quality of life is found to

be associated with symptom$ mental health disorders (Sagayadevan et al., 2018; Snoek et al., 2018). The
depressive disorder group had the lowest quality of life and the highest level of depressive and anxiety
symptoms (Colovic et al., 2017). Depressive symptoms were found to leweost significant impact on the

quality of life impairment in streselated disorders. These findings suggest that quality of life contributes to
explaining variation in symptoms of mental health disorders, with depressive symptoms having a powerful
impact. In this study, we will look at the impact and contribution of quality of life on mental health,
emphasizing understanding the correlation between the two.

Methods

Study Design
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This prospective crossectional study was conducted in the camp area of northwestern Syria, notably the
northern region of Idlib and Aleppo, where camp gatherings are concentrated due to their proximity to the
SyrianTurkish border. The study focused ogplaced Syrians in three northern Syrian camps: the olive camp
outside Azaz, the new Aflayat camp on the borders of-Bhb, and the town of ATAA village in Atama in

Idlib. According to data from camp administration, administrative authorities, andabfficial councils, there

were approximately (10108) displaced individuals in the three camps. This investigation was conducted from
July to November 2023. Before beginning the study, the Institutional Ethics Committee from the camp
management provided agwal. This analysis was performed in adherence to The Belmont Report.

Participants

The study includes displaced people living in northern Syrian camps as participants. The study sample was
selected using the random sampling approach. The researchers conducted personal interviews with all sample
participants (n = 306). A total of 300 pers volunteered to participate. According to the MORGAN equation,

it accounted for 3 percent of the study community. The questionnaire, Symptom Checklist98€R), and

Quiality of Life (WHOQOL - BREF) were all explained thoroughly. The specialist cletel the questionnaires
appropriately after resting for at least 15 minutes in a quiet place free of visual and auditory disturbances. Two
teams from the Ataa Humanitarian Relief Organization, Department of Mental Health and Psychosocial
Support, who arén the study region in northwestern Syria, have been working to administer questionnaires to
camp residents, where all of the experienced and specialized personnel were.

Participants who needed to finish all the questions were excluded (N = 6). Allgeant&ciprovided informed
consent. The investigation was conducted utilizing a structured questionnaire. The questionnaire consisted of
three sections. In the first section, the subjects' sociodemographic information was included. The participants
were querd regarding their mental health in the subsequent segment (Derogatis & Unger, 2010). In the final
section, they were asked about the quality of life (Malibary et al., 2019; Skevington et al., 2004). Participants
were requested to answer all questions.

Measures

The mental health scale (SGLO0 - R) and the WHOQOL:- BREF were employed following the American
Psychiatric Association's DSM symptom criteria. The (SCL90 - R) is a set of 90 seleport items that test

for nine symptoms of mental health ptems (somatization, interpersonal sensitivity, obsessivepulsive,
depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism). The WHBREL
comprises 26 selfeport items assessing six aspects of quality of life (psychalhgysical, environmental,

social relationships, general health, and overall quality of life). Participants respond to the questions-using a 5
point Likert scale (1 = not at all, 5 = excessively). The internal consistency validity of the mental hdalth a
quality of life scale dimensions has been established. The Lehman classification was used to estimate this
study's degree of correlation coefficient (Lehman, 2005). According to the Cronbach Alpha method, the
guestionnaire is highly reliable (McHorneyad., 1992).

Statistical Analysis

The sample size was calculated to be 306 people. It was expected to have at least 330 participants with a 10%
margin of error. The sample size was calculated using an online Morgan equation and calculator
(https://clin@lc.com/). The categorical variables are numbers and percentages (Krejcie et al.,, 1996). The
variables were analyzed using both descriptive and analytical methods. The numerical variables are reported as
mean N standard devi aitarge).Thedlistribatiendof tkergroups was deterqinea using | e
the KolmogorovSmirnov test. The categorical variables were analyzed using thequéied test. The
numerical variables were analyzed using the studeegttand the Analysis of Variance ANOVAstelLinear
regression analysis was employed to examine the data. Pearson correlations were used to analyze the
relationships between psychological factors. The statistical significance criterion was set as (p < 0.05). Lehman
(2005) reported optimal itetimt er corr el ati on (0.593) and excellent i
Theyindicatedthe suitabilityof the datéfor factoranalysis. Thestatisticalanalysis waperformedusingS P S S E

for Windows version 27.0 (IBM, Chicago, IL, United Staté3PSS, 2019).
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Results

The study involved 306 participants, with six failing to complete the questionnaire (n=6). The final analysis
comprised 300 participants. More than 32% of participants were above 40, with women accounting for 53.3%.
The baseline demographic characteristics of the participants are shown in (Table 1).

Tablel. Basicdemographicharacteristicsf participants ang-values

Variables Values,n (%)  Mentalhealth(p-value) Quality of life (p-value)
Gender 0.046 0.027
Male 140(46.7)

Female 160(53.3)

Age 0.825 >0.001
Underl18yearsold 28(9.3)

From19- 30yearsold 87(29)

From31- 40yearsold 88(29.3)

Morethan40years 97(32.3)

Marital status 0.378 >0.001
Single 44 (14.7)

Married 236(78.7)

Widow 17(5.7)

Divorced 3(1.0)

Educationalevel 0.008 0.004

| don'tknowhowto readandwrite 82 (27.3)

High schoolor below (62.3)187

Institute (6.0)18

University 13(4.3)

Durationof stayin the camp 0.45 0.085
From1-2 year 58(19.3)

From3-4 year 82(27.3)

Morethanfive years 160(53.3)

Working status 0.245 0.027
Employed 64 (21.3)

Unemployed 236(78.7)

*The statisticalsignificanceatthe 0.05level (2-tailed).

Thefindingsrevealedhat64.6%of displacedoersondiving in campshadlow levelsof mental healttdisorders,

31% had moderate levels, and only 4.4% had high levels. By presenting the findings, we can conclude that
displacedpersonshavepoor mentalhealth.Furthermorethefindingsreveded that44% ofdisplacedndividuals

living in camps have a loguality of life, 47% have a moderate level, and 0&% have a reasonable level. The
results show that the displaced have a moderate quality of life. This is illustrated in (Table 2).

Table2. Thelevel of mentalhealthandquality of life amongdisplacedoeoplein camps

Variable level Valuesn Values,(%)
mentalhealthsymptoms Low 194 64.6
moderate 93 31
High 13 4.4
Quality of life Low 132 44
moderate 141 47
High 27 9

*The statisticalsignificanceatthe 0.05level (2-tailed).

Aspects of mental health disorders symptoms are present as reported by participants in the study sample, where
depression ranks first with a prevalence of 57.2% and is classified as moderate opanfiltgkert scale.
Psychoticism ranked lowest, wittpaevalence of 36%. This is demonstrated in (Table 3).

Sample responses to questions about quality of life: General health ranks first, with a prevalence rate of 64.0%,

indicatinga moderate levadn afive-point Likertscale. Environmental healfftored st, witha prevalence rate
of 40.2%, considered low on a fiymwint Likert scale. The data is presented in (Table 4).
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Table3. Analysisof theopinionsof thestudys a m p flespdnsesnthe dimensionof the mentalhealth

Thedimension Mean Std.Deviation  Prevalenceate%  Rank level
Somatization 2.6 0.836 52 3 moderate
Interpersonakensitivity 241 0.78 48.2 5 low
ObsessivaCompulsive 2.83 0.785 56.6 2 moderate
Depression 2.86 0.812 57.2 1 moderate
Anxiety 2.26 0.836 45.2 6 low
Hostility 21 0.814 42 7 low
Phobicanxiety 1.95 0.728 39 8 low
Paranoiddeation 2.53 0.946 50.6 4 low
Psychoticism 1.8 0.578 36 9 low

Total (mentalhealth( 2.39 0.555 47.8 low

*The statisticalsignificanceat the0.05level (2-tailed).

Table4. Analysisof theopinionsof thestudys a m p lespdnsesnthedimensionf the quality of life

Thedimension Mean Std.Deviation Prevalenceate% Rank level
Psychologicahealth 2.82 0.647 56.4 4 moderate
Physicalhealth 3.11 0.775 62.2 3 moderate
Environmentahealth 2.01 0.733 40.2 6 low
Socialrelationships 3.15 0.728 63.0 2 moderate
GeneraHealth 3.2 1.302 64.0 1 moderate
OverallQuality of Life 2.43 1.121 48.6 5 low

Total (Quality of Life) 2.65 0.541 53.0 moderate

*The statisticalsignificanceat the0.05level (2-tailed).

The Pearsorcorrelationcoefficienttest wasused to investigate tressociatiorbetween mentdiealthsymptoms

and quality of life, with a correlation coefficierd.382. The Lehman classification wased to calculate the
degree of correlation coefficient (Lehman, 2005). The results are presented in (Table 5). A linear regression
model was used to investigate the impaaqudlity of life on displaced peoplepsychological health symptoms
(Table 6).

Table5. Pearsortorrelationcoefficienttestbetweermentalhealthsymptomsandquality of life
DependenYariable Correlationcoefficient p value
mentalhealth -0.382 0.00

*Correlationis significantatthe0.05level (2-tailed).

Table6. Resultof linearregressioranalysisof quality of life with mentalhealth

. Inde
DepVariable - gbl o R R? F (p value) B T (p value) VIF

MentalHealth Qualityoflife  0.382  0.146 50.855(0.000) -0.391 -7.131(0.000) 1.000
*The statisticalsignificanceat the0.05level (2-tailed).

A linear regression model was utilized to investigate the association between mental health symptoms and
quality of life, with mental health symptoms as the dependent variable and quality of life as the explanatory
variable. These findings emphasize theamance of psychosocial therapies and mental health services in
meeting the mental health needs of those affected by displacement

Discussion

According to our findings, indications of mental health disorders arise at varying levels, with a 47.8%
prevalece rate among displaced people. The most frequent was moderate depression, with a prevalence rate of
57.2%, while the least common was low psychoticism, with a prevalence rate of 36%. These findings are
consistent with several studies, including one (Wdscker & Leichner), which found that many displaced
persons live in camps and lack necessities such as housing, food, education, and health care. In addition, they
suffered from psychological symptoms and disorders, with a significant prevalence df amdedepression.
Depression was the most common, accounting for 54%, whereas psychotic disorders accounted for only 11%.
These findings are congruent with ours. Similarly, Miller's research revealed the incidence of depression,
psychologicaproblemsand psychosi@mongSyrianrefugeesand displaced people. Mastudieshavefound a
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significant frequency of depression among refugees and displaced persons living in displacement camps (Abas,
2018; Hamid & Musa, 2010; Kabunga & Anyay®2®; Lavdas et al., 2023; Llosa et al., 2014).

While the quality of life was moderate, with a prevalence rate of 53%, the most frequent was general health,
with a prevalence rate of 64%nd theleast widespread was environmental health, wighrevalence rate giist
40.2%.Accordingto researchrefugeediving in citiesare moresatisfied withtheir overall environmentdiealth

than those living in camps (Behnke et al., 2020). Displaced people living in internal displacement camps are
more ®nsitive to mental health problems due to the adverse effects of environmental change and other
detrimental factors (Vossoughi et al., 2018). Environmental health measures such as water supply, excreta
management, solid waste management, and disease wentool are critical during the emergency phase of
displacement. However, there needs to be more research on environmental health conditions during the
transitory phase of migration, which lasts six months to two years (Cooper et al., 2021). Despifettence

of environmental health, there remain barriers to change, including institutional, political, and implementation
issues (Wardeh & Marques, 2021)

According to the results of the Symptoms of mental health disorders study, there were substpatitiediin

gender and education level. Females averaged 2.45, whereas males averaged 2.32. Other demographic factors
did not show significant variations. This suggests that females are more likely to experience stress and
symptoms of mental health diserd than males. Women are noted for caring for their families, including
children and the elderly. However, when they are displaced, the load of these tasks increases, causing
psychological stress and symptoms of mental health conditions. Displacemestughinn a loss of security,

social support, income, and housing. This increased societal pressure causes symptoms of mental health issues.
This is evident in a study conducted by N. Rizkalla on Syrian refugees in Jordan, which dealt with the
significant psychological and social pressures that women face, as this additional pressure is a source of the
emergence of symptoms of mental health disorders, which disproportionately affect women (Rizkalla et al.,
2020). This is similar to the findings of Jarallahd Vromans, who discovered that refugee and displaced
women suffer from more significant psychological diseases and illnesses than men (Jarallah & Baxter, 2019).
Other Middle Eastern studies have found that refugee women experience higher levels afrfsgghiptoms

(Tahir et al., 2022).

Quality of life results revealed substantial disparities between all demographic categories except the length of
stay in the camp. The discrepancies were as follows: males and females averaged 2.58 and 2.72)ytespective
This is congruent with a study on refugees in Greek camps, which found that female participants were more
satisfied with their quality of life than males (Plakas et al., 2023). Regarding employment status, the average
was 2077 for employed and 2.62 fanemployed people. The amount of money a person earns from his job
significantly impacts his ability to improve his quality of lifEurthermore, when relocated men cannot provide

for and defend their families, they may feel helpless and inept, resutanghuch lower quality of life (Affleck

et al., 2018). The age group (under 18 years) had the highest average, at 2.90. This is similar to prior research,
which found that age substantially affects quality of life, with younger people having more aignifites of

healthy quality of life than older participants (Plakas et al., 2023). The variation in marital status is attributable
to the disparity between (single/widower) and (married/widower), with an average of 0.668 and 0.384,
respectively. Our findigs that widows had significantly worse mental health than married IDPs, this situation
can be explained by the fact that the death of a partner constitutes a significant loss in psychological and social
support. It also raises the likelihood of additiotraluma (Nickerson et al., 2014), depression (Gilman et al.,
2012), and loneliness (Caserta et al., 2013). Other research has found that single people in refugee camps have
more significant quality of life scores than married, divorced, and widowed péelplas et al., 2023). The
variations in education level are attributable to those with a university degree, with a value of 2.96, followed by
those who have completed secondary school or less, with a value of 2.71. This finding is consistent with earlier
studieson theimportance oeducation(Hui, 2022;Xu, 2022).Accordingto researchdisplaced peoplan camps

with greater levels of education live more fulfilled and quality lives than those with lower levels of education
(Plakas et al., 2023).

There was a moderate inverse correlation between symptoms of mental health disorders araf lifealtyth

a correlatiorcoefficient 0f-0.382 and statistical significance-yplue < 0.001)This suggests poorerdegree of

mental health and a worsegimuality of life, and vice versa. There was also a moderate and statistically
significant negative connection between mental health condition symptoms and quality of life in both genders.
The correlation coefficients for males and females w32 and0.379, respectively. Overall, mental health
suffers as the quality of life declines, and vice versa. This test demonstrates the significance of prioritizing
quality of life to obtain mental health. It is important to note that this link is not constamdreindividuals

and can be influenced Ispcial, economic, cultural, and environmental factors. This shows that men may suffer
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more negative effects on their mental health as a result of quality of life issues than women (Hoaper et al
2023) . According to (CieSlik, 2023) . guality of 1ife
that positively impact mental health. Therefore, mental health is strongly tied to quality of life. The findings
revealed that quality of & contributes to approximately 14.6% of the variation in symptoms of mental health
issues.0. 391) was a statistically signi f tucitamptovemeantlinue of (
quality of life, symptoms of mental health issues deardns(0.391) units. The regression equation can also be

written as:

Y =3.43-0.39*X + U

This finding complements recent research by Dana Bdier, which found that Quality of Life is inversely
connected to symptoms of mental health issues (Bdier etG23)2The findings show promise for future
research to understand better how the current study's factors are connected. This could help specialized mental
health service providers develop suitable therapies to reduce the harmful consequences of camp living
Furthermore, it could improve the quality of life for displaced people and promote healthy coping mechanisms.
Our findings demonstrated the importance of quality of life, as well as social and demographic determinants, in
the symptomatology of mental Hemdisorders among displaced people. These findings demonstrated that
quality of life has a statistically significant impact on explaining heterogeneity in symptoms of mental health
issues. Thisbservationllustrates the beneficial influence that enhiagauality of life has on mental health, as
ameliorating conditions and factors that impact quaiftiife can lead to a reduction in the symptoms of mental
health disorders. According to Cohen's d effect size, the influence of quality of life on heaidtal was 0.29,

which suggests that quality of life positively affects mental health (Bakker et al., 2019; Cohen, 1988).

Limitations

The current study has several limitations. It was a esestional qualitative study, and the nature of surveys

limits the responses. We invited displaced individuals to camps. Six of them declined to participate and fill out
thequestionnaireBeingthefirst to investigate mental healtdndits relationshipto quality of life, this studywill

provide the framework for future research. Participants may have overestimated or underestimated their
answers. More accurate demographic figures must be, and it is not easy to move about in northwest Syria.
Because of the challenges caused by the man's absence at home, it is recommended that the questionnaire be
administered at an opportune time.

Concluson

We have obtained essential results that highlight the need to focus on providing psychological and social
support to displaced people experiencing various stresses and obstacles due to displacement. We also provided
several ideas for future researchttiban help advance understanding of the domains covered in this study. We
recommend upgradingfrastructure, providing essentisérvices suchs water and sanitatioand transitioning

from tent shelters to permanent housing units that provide adegfiage for the displaced. Directing efforts
towards addressintpese characteristics can help improve the displaced people's quéifityamid alleviate any
psychological stresses caused by their living conditions. Because the study's participantsheaéhtand

quality of life ranged from average to poor, we advocate creating mental health treatment and psychosocial
support centers in displacement camps. This includes guidance, therapy, training, and awareness programs that
help displaced individualsleal with the social challenges and psychiatric diseases they experience dalily,
allowing them to adjust and fully integrate into society. Given the significantly high unemployment rate and its
significant impact on the quality of life of the displaced, pvepose increasing the provision of psychological

and social support and assisting in the search for job opportunities to improve their psychological and living
circumstances. Due to the poor level of education, with roughly 28% of individuals illitdrate,is an urgent

need to improve literacy programs in displacement camps. These programs are a critical step towards boosting
reading and writing skills among displaced people.

As a result, we advocate creating personalized educational programs iisatecahe requirements and
peculiarities of the displaced population. Based on the findings, which show that improving quality of life is an
effective way to reduce symptoms of mental health disorders among displaced people, we recommend
developing and drancing programs and strategies to improve quality of life, particularly in contexts where
displaced people face psychological and social stressors. We advocate performing additional studies and
researchthat include otherforms of mentaldiseasesndlevds of quality of life in displacementampswhile

111



International Conferenceon Social ScienceStudieg(IConSoS) May 02-05,2024,Alanya/Turkey

considering new advancements and changes. In conclusion, existing research sheds light on the mental health
and quality of life of displaced persons in camps. However, more reseamddisdnto fill knowledge gaps and

provide comprehensive interventions and services that meet the unique needs of displaced people, notably in
Syria.
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Abstract: This research aims to: 1) create an RME educational game based on Android about integers called
StoryMath Game as ardutainment mediudor 15 grade elementarschool studentthat contains stories about

basic concepts of counting (addition and subtraction), practice questions, and learning evaluations (with various
varyinglevelsof difficulty) with the characteristiof usingreal problems;2) assess whethéne games suitable

for learning mathematics; and 3) describe the increase in students' mathematical understanding abilities who
have used RME educational games in learning. This research is research and development (R&D) with a 4D
development model. Therare four stages: define, design, develop, and disseminate. Data analysis techniques
include expert assessment (feasibility test and media quality test) and development testgrgujoreretest
posttestesignexperiment) The feasibility of the RME edicationalgame wa®valuated bynediaand materials

experts. The research results showed that 1) educational games reached a feasibility level of 75.00% with good
criteria from media experts and 82.32% with good criteria from material experts, 2) the wasdiested

publicly by 100 parents of students, and the test results The public obtained application quality results of
83.20% withgoodcriteria,and3) development testingesultedin anincreasdn the mathematical understanding
abilities of F' gradeelementary school students. Based on the results of the data obtained, it appears that the
RME educational game is suitable for use as a mat her
mathematical understanding abilities fgtade elementarschool.

Keywords: RME, Android, Educationaame Mathematicalinderstanding

Introduction

Students must have problesolving skills (Hilda & Siswanto, 2021), creativity (Siswanto et al., 2019), and
especially technological skills (Sagita et al., 2019) to face the fourth industrial revolution (Nurhayati et al.,
2020).Technological progress caminbe avoided in this life; technological development goes hand in hand with

the development of science, especially in education (LeFancanci a et al . , 2019; Ter?2s
2021). Educationis a crucial aspectthat benefitsfrom advancedn information technology.As technology
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develops today, eveliyinovation created must be able to provide benefits and be used appropoiatly and
make things easier in various ways, especially for learning (Oke & Fernandes, 2020).

The 2013 curriculum (Inghesian education curriculum) emphasizes information and communication
technology (ICT) literacy in learning, where all subjects must be integrated with the use of ICT (Hilda &
Siswanto, 2021; Machmud et al., 2021; Nurhayati et al., 2020), which is kn@ew@Tebased learning. ICT
subjects are no longer part of the curriculum but are part of learning in all sufjkittset al., 2020; Mahdum

et al., 2019). The presence of ICT is expected to improve the quality of learning, as the aim of integrating ICT
into the education curriculum in Indonesia must be to support learning (Kristiawan & Muhaimin, 2019; C.
Zhang et al., 2022). ICT can help solve educational problems. Especially for mathematics learning, ICT can be
used to turn the abstract into concrete (@a&rRedecker, 2019; Malik et al., 2019).

Teachers and students are required to use and utilize technology in the learning process (Halili, 2019;
Rachmadtullah et al., 2020; Susanto et al., 2020; Tohara, 2021). In an effort to instill concepts, leanting is
enough just through lectures; ideally, teaching in schools needs to be provided with adequate media so that
students can observe, explore, and try to discover principles through daily activities. Mathematics learning will
be faster if it is part of elssroom learning activities. Media was introduced that effectively describes the
applicationof mathematicén everydaylife, knownasrealistic mathematicesducationpor RME (Siswanto edal.,
2023).Therefore, we need a learning medium that can maximize and help childrebyes®ing, hearing, and
carrying out mathematical activities in everyday life, known as realistic mathematics education, or RME.

RME is a mathematics learning approach that iples/real things for students (Hilda & Siswanto, 2021). The

main idea of the RME approach is that students must be given the opportunity to rediscover mathematical ideas
and concepts with teacher guidance through exploring various situations and prdtdemeetreal to them
(Suryadi, 2015). RME is based on three basic principles: guided reinvention through progressive
mathematization, didactic phenomenology or phenomena in learning, and emergent models or generating
models (Maudy et al., 2017). Throughalistic learning, students will understand the concept and operation of
integers through ment al activities because RME has
understanding (Saleh et al., 2018). Based on this argument, mathematics is notbensiudied but also to be
implemented in daily life activities (Sumirattana et al., 2017). Therefore, the operational definition of RME in
this paper is learning that utilizes contextual problems of everyday life and concrete objects to understand
seleced mathematical concepts and problems.

The goals of learning mathematics are to solve problems, apply what has been learned in the real world, and
develop mathematical abilities. As a result, mathematics lessons in schools place a strong emphasist®n conce
(Herawati et al., 2010; Zulkardi, 2003, 2006). Mathematical ideas make sense in connection to other pertinent
concepts and create a fundamental framework for the subject when students study it because the concepts are
presented in a way that makes thermt er r el at ed ( Mumcu & Akt ¢r k, 2020) .
children to acquire in order to overcome challenges in the future is the capacity to comprehend mathematics
(Auliya & Munasiah2016). This refers to thideathat the foundation oftsdying mathematici the classroom

is the capacity to comprehend mathematical ideas. This means that comprehension of mathematical ideas is a
must for all math classes in the classroom. But there are a number of issues with math education in schools.
First, incomplete and imprecise grasp of mathematical ideas is a common challenge that students have when
studying mathematics in the classroom (Ramadhina et al., 2021). The purpose of learning mathematics itself is
impeded whempupilsareunableto comprehed a mathematicatlea,and they facehallengesn eachand every

math class (Banowati & Siswanto, 2023). Therefore, difficulties that students encounter in grasping concepts
may have an effect on the objectives of mathematical education itself.

Polya (Bamowati & Siswanto, 2023) states that there are four levels of mathematical understanding: 1)
mechanical understanding, or the capacity to apply and retain laws accurately; 2) Inductive understanding may
be applied to comparable circumstances by applyitesrar formulas to simple examples and trusting in the

laws or formulae; 3) Rational understanding, which is the capacity to demonstrate the validity of the law or
formulain question;and4) intuitive understanding, whicis the capacityto accepthe valdity of the lawas true

without question and to offer evidence supporting the validity of the prediction. There are several signs that
someone understands mathematical ideas. The following are the M@3éd indicators of conceptual
understanding that werused in this study: 1) verbal and written concept definitions; 2) the identification and
creation of examples and nemamples; 3) the use of models, diagrams, and symbols to represent concepts; 4)
the switching between different forms of representat®nthe recognition of multiple interpretations and
meanings of concepts; and 6) the identification of a concept's characteristics and conditions that determine a
concept(Banowati & Siswanto, 2023).
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In this research, an RME educational game based on A
Gamed as an edutainment me d § grade elementama sctoel staderitscwhichl e ar n |
contains material about stories about basic concepts of counting (addition and subtraction), practice questions,

and learning evaluation. (with various levels of difficulty), with the characteristics of using eaitprdblems

from daily life, focusing on improving mathematical understanding abilities, as well as the relationship between

lesson material and case examples developed based on RME. Story Math Game functions as an edutainment
medium that combines elemertdf education and entertainment. This educational game is packaged attractively

on mobile devices or smartphones so that it can be used as a medium and reference source to make it easier for
teachers to teach and especially to make it easier for studeletsn integer material wherever and whenever
(Garcza et al ., 2016) , so that studentsd interest a
Siswanto, 2021).

The consideration in developing educational games on smartphones is the bhsisystém used, namely
Android. According to the results of the StatCounter Globalstats survey of smartphone users in Indonesia from
2017 to 2023, Android is the dominant operating system for smartphones in Indonesia at 76.86%, followed by
iOS at 5.66%, S&s 40 at 4.65%, BlackBerry at 2.69%, SymbianOS at 2.4%, Nokia at 1.6%, Samsung at
0.47%, and others at 5.66% (Statcounter Global Stats, 2023). This means that the majority of smartphones in
Indonesia use the Android mobile operating system. In addiSomrtphones have great potential to be
developed into interactive media for students because mobile technology will continue to have a big impact on
the student learning process (Churchill, 2008; Churchill et al., 2015), making it easier for studeats to le
(Portelli & Eldred, 2016), practical and can be taken anywhere (Kennewell & Beauchamp, 2007), and has
supported the presentation of various multimedia such as video recording, graphics, and intagciéed
(Zhang & Wu, 2016).

Research on the developnt and use diCT has been widelgarried out, such as by Hilda & Siswanto, (2021),

who designed and developed an Android applicadloout learningpermutations ofthe same elements based on

realistic mathematics education, or RME, and Siswanto et 819§2 who developed an RMfased
combinatorics learning application for an Andréidsed smartphone. Meanwhile, in this research, it is an RME
educational game based on Android about integers cal
mathematicdearning for ® grade elementary school students that contains material about stories about basic
concepts of counting (addition and subtraction), practice questions, and evaluation of learning (with varying
levels of difficulty) of integer material witthe characteristics of using contextual problems from daily life,
focusingon developing mathematical understandaiglities,as wellastherelationshipbetweerlessonmaterial

and case examples developed based on RME.

Method

Thisresearchs development researcbBevelopmentesearchs researchusedto developor produceproductsor

improve existing products (Widodo, 2017) and test the effectiveness of these products (Sugiyono, 2019). The
result of product development is an RME educationateghased on Android called "Story Math Game" as an
edutainment medium in mathematics learning fdgtade elementary school students, which contains material
about stories about basic concepts of counting (addition and subtraction), practice questiolesrrang
evaluations (with various variations in level of difficulty) from integer material with the characteristic of using
contextual problems of daily life, focusing on improving mathematical understanding abilities, as well as the
relationship betwen lesson material and case examples developed based on RME.

The product development model used refers to tHe whodel developed by Thiagarajan et al. (1974)
Thiagarajan et al. (1974) and Gall & Borg (1996), namely definition, design, development, serdidétion.

The advantages of the@ model include: it is more appropriate to use as a basis for developing learning tools
and media rather than developing learning systems; the description seems complete and systematic in its
development involving expejtidgment, so that before being tested in the field, the learning tools have been
revised based on assessments, suggestions, and input from experts (Hilda & Siswanto, 2021; Siswanto et al.,
2019; Widodo, 2017, 2020).

In the definition stage, in principlé,is a preliminarystudy that does not attempt to test a hypothesis, but rather

to obtaininformationrelatedto the variablesto be studied.The definition stageincludes(1) front-endanalysis;

(2) analysis of student characteristics (learned characteristics analysis); (3) task analysis; (4) concept analysis;
and (5) specific instructional objectives (Thiagarajan et al., 1974). Meanwhile, the design stage includes
designingan RME educationalgane basedon Android (Story Math Game)and researchinstruments At the
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development stage, we obtain an RME educational game based on Android product (Story Math Game final)
that is fit and good and a valid instrument for measuring relseaariables (final instrument) that is fit and

good. The development stage includes expert assessment with feasibility tests and media quality tests
(Thiagarajan et al., 1974). Product feasibility criteria include validity, practicality, and effectiv@gfiteizs &

Siswanto, 2021; Siswanto et al., 2019; Widodo, 2017, 2020). The validity criteria were performed by presenting
experts in the fields of mathematics and media, namely 1 mathematics education lecturer, 2 grade 1 elementary
school teachers as experand 1 educational technology lecturer as an expert. Practicality criteria are based on
teacher activities in managing learning. Meanwhile, the effectiveness criteria will be seen in ordinary learning
with teachers who teach mathematics using RME eduedtigames in mathematics learning at school. To
determine the quality of the application that has been developed, a public test was performed on 100 parents of
students at partner schools before it was distributed widely. The choice of parents as ntspuoasldecause

the educational game application was developed fayrade elementary school students, while these students
could not provide objective assessments. Furthermore, at the dissemination stage, development testing or small
scale limited trits were performed with a orgroup pretesposttest design experiment to see the increase in
studentsdé mathemati cal understanding abilities. This
but a group of students were given special treatrdering some time. After the pretest and posttest data are
collected, the data will be collected, reused, and anatomized descriptively and statistically to determine the
results of the trials that have been performed.

Resultsand Discussion

In this resea ¢ h , an RME educational game based on Android ¢
edutainment mediurm mathematicéearning for Gradd elementargchoolstudentslt contains materiahbout

stories about basic concepts of counting (addition abttaction), practice questions, and learning evaluations

(with various variations in level of difficulty) from integer material with the characteristic of using contextual
problems from daily life, focusing on improving mathematical understanding ahilide well as the

relationship between lesson material and case examples developed based on RME.

At the define stage, the researcher determines and defines development terms. At this definition stage,
development needs analysis activities are performexiupt development requirements are according to user
needs, as well as research and development of models suitable for product development. Analysis can be
performed through literature studies or preliminary studies. Determining the term for the pretgt b
developed begins with (a) curriculum analysis, (b) material analysis, (c) analysis of student characteristics, and
(d) formulating objectives. Curriculum and material analysis are based on the book Thematic Integrated
Curriculum 2013 Revised for Elementary/Class I/MI," published by the Ministry of Education and Culture in
2017. At the design stage, researchers designédhft design or prototype of the RME (Story Math Game)
educational game and appropriate research instruments within the framework of the analysis of the curriculum,
materials, and student characteristics. Figure 1 shows basic illustrations at thestigigmas graphic designs

for the characters that will be used in the RME educational game.

credit

Figurel. Characterén thermeeducationagjame

At the development stage, researchers obtained an ArolasiEdl RME educational game product (Story Math
Game final)that was fitand good and walid instrument for measuringsearclvariables (final instrumenthat
was fit and good based on feasibiliggsting and product quality testing by the team expert judgment consisting
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of mathematics lecturers or teachers through Focus Group Design (FGD). The results of the FGD, as criticism
and suggestions, are then used as a basis fomgtis product.

The feasibility of the RME educational game was evaluated by media and materials experts. Product eligibility
criteria include validity, practicality, and effectiveness. Validity testing is done by experts in educational
technology, namelyMr. GA as an expert lecturer who tests display aspects, writing aspects, software
engineering aspects, and dubbing. Meanwhile, the validity test was performed by experts in mathematics
educationpnamelyMr. JSasanexpertlecturerand Mrs.M andMrs. SRas 1st gradeslementaryschoolteachers,

who tested aspects of material, learning, evaluation, and practicality based on teacher activities in managing
learning. Meanwhile, the effectiveness criteria will be seen in ordinary learning with teachers who teach
mathematics using the RME educational game in mathematics learning at school. To determine the quality of
the application that has been developed, a public test was performed on 100 parents of students at partner
schools.
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Theresults of the mediaxpertassessmenarried outy educational technologgcturers orthe displayquality

aspect were 75.00% with good criteria, the writing aspect 75.00% with good criteria, the software engineering
aspect 75.00% with good criteria, and the voice dubbing aspect 75.00% with good criteria. Overall, the quality
of learning media assessey media experts is 75.00% with good criteria.
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The results of the assessment as the first material expert were mathematics education lecturers in the material
aspect 85.88% with good criteria,etlearning aspect 78.00% with good criteria, and the evaluation aspect
81.5% with good criteria. The results of the second material expert assessment, 1st grade elementary school
teachers at school A, in the material aspect, were 85.71% with good ctheriaarning aspect was 80.00%

with good criteria, and the evaluation aspect was 81.25% with good criteria. The results of the third material
expert assessment, 1st grade elementary school teachers at school B, in the material aspect, were 85.54% with
goad criteria, the learning aspect was 82.00% with good criteria, and the evaluation aspect was 81.00% with
good criteria. Overall, the quality of the material in learning media as assessed by 3 material experts was
82.32% with good criteria.
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The results of a public trial of 57 parents of school A, obtained the results of application quality in the aspect of
display quality by 80.56% with good criteria, writing aspects by 86.34% with very good criteria, software
engineeing aspectdy 84.26% with good criteria, and sound dubb#gpects 082.10% with good criteria. The

results of a public trial of 43 parents of school B, obtained the results of the quality of the application in the
aspect of display quality by 84.24%tlvigood criteria, writing aspect by 85.60% with good criteria, software
engineering aspects by 85.73% with criteria good, and the sound dubbing aspect is 76.81% with good criteria.
Overall, the quality of learning applications assessed by 100 parentgradrpschools was 83.20% with good
criteria. Based on the results of data acquisition, it shows that the RME educational game based on Android
called "Story Math Game" is suitable for use as a source or media for mathematics learnifigyfadel
elementay school students.

The RME educational game prototype (Story Math Game final) is used to carry out limited escateltrials

at the dissemination stage performed at partner scho

mathematical understanding abilitiesho have used the RME educational game in learning. At the
disseminatiorstage developmentestingwasperformed using onegrouppretestposttestlesignexperimento

see the increase in studentsd mat hemati cal under st and

The results oftte mathematical understanding ability tastord of pretest and posttest scores, which are used
to decide the increase in students' mathematical understanding ability in learning with the RME educational
gameRME (Story MathGame).restedon dataprocessig from pretestandposttesiscoresthe maximumscore

(Xmax), minimal score (Xmin), averagescore( X ) and standard deviatiofDs) were earned. Completdata
can be noticed in Table 1

Tablel.St u d mathemadicalinderstandinability

Data N Xmin  Xmax X Ds  Achievemeni{%)
Pretest 30 7 11 9,23 1,25 51,27

Posttest 30 10 17 1343 1,92 7461

N-Gain 30 0,10 0,67 0,39 0,17 2,16

*ldeal MaximumScore= 18
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Data analysis was conducted usihg meardifference test. Before the data is anatomized, the prerequisite tests

for statistical analysis are first conducted, videlicet the normalcy test and the variance homogeneity test.
Normalcy testing of mathematical understanding ability data was calculsiregl the ShapiroWilk test with

the support of SPSS 20 software. The results of comp
understanding ability data for the pretest and posttest can be noticed in Table 2

Table2. Normality testresultsfor mathematicalinderstandingbility
ShapireWilk

Data Statistic df  Sig.

Pretest 0,911 30 0,015 Hopisrejected

Posttest 0,938 30 0,079 Hpisaccepted

Conclusion

From table 2, it can be seen that the pretest of mathematical understanding ability obtained a significance value
smaller than 0.05, meaning thap Was rejected, or, in other words, the pretest score data was not normally
distributed. Meanwhile, in the ptiest, mathematical understanding abitibtained a significance value greater

than 0.05, which means that Was accepted; in other words, the posttest score data was normally distributed.
Because one of the data comes from a population that is not normally distributeeharammetric test, namely
MannWhitney, was used to determine the significance of thfereifice in data improvement in mathematical
understanding ability between the pretest and posttest. The results of calculations and testing of differences in

ranking of pretest and posttest data on insTable@ent sdé mat

Table3. TestResultSor differencedn pretestandposttestankingsof mathematal understandingbility

MannWhitney U .
Data Sig. (2-tailed) Conclusion
Enhancement 0,000 Hois rejected

Based on Table 3, the test results for differences in ranking of pretest and posttest data on students'
mathematical understanding abilities with Mamitney obtained a significance value of 0.000, so HO was
rejected. It can be concluded that in learniith the RME educational game (Story Math Game), the ability to
understand mathematics before treatment (pretest) and after treatment (posttest) is significantly different.
Furthermore, based on Table 1, it can be seen that in learning with the RME athiagdime (Story Math

Game), the student's mathematical understanding ability increased by 2.16%, thus it can be concluded that in
learning with the RME (Story Math Game) educational game, students’ mathematical understanding ability
increased.

ICT in eduation is a learning innovation to foster student enthusiasm and motivation as well as assist teachers

in theteachingprocessso that learningpecomespracticaland effective (Gumatal., 2013;Muhaimin& Dasari,

2022; Siswanto et al., 2023; Zakaria & Kida2016). This statement is in line with research results that found

that the use of Android games in learning can help students' mathematical understanding (Enjelita et al., 2023).
In their research, Nisa & Susanto (2022) and Mujahadah et al. (20213hal#/ that the use of Android games

in learning mathematics increases interest and motivation to learn, so that mathematics learning outcomes also
increase.

Conclusion

Basedon the developmentesearchhat hasheencarriedout, it canbe concludedhat1) an Android-basedRME
educational game about integers called Story Math Game as an edutainment meditigrdicle lelementary
school whichcontains stories abobtsicconceptof counting(additionandsubtraction), practicquestionsand
learning evaluation (with various levels of difficulty) with the characteristic of using real problems reached a
feasibility level of 75.00% with good criteria from media experts and 82.32% with good criteria from material
experts, 2) the media was ted publicly by 100 parents students, and the results of public trials obtained
application quality results of 83.20% with good criteria, the RME educational game is suitable for use as a
mathematics learning medium, and 3) Development testing resultedh imcrease in the mathematical
understanding abilities ofS'lgrade elementary school students, based on the results of data acquisition. The
results show that the RME educational game can improve the mathematical understanding abilitggadsd 1
elerrentary school students.
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Abstract: Different writerstry to organize andefine theraw materialof factsto empathizeandclarify what is

the most significanin life in diverse waysEachw r i tsgyleiusique.Nothingis straightforwardn the world

of literary taste. Just there are writers who worship figurative language; there are others who apart from
figurative language use graphic devices for narratives and sending messages to Téederay in which

authors manipulate these meanswas | | as how they apply them in the ¢
comprehension. As a result, readers draw inferences as they are expected to do. The present paper aims at
clarifying what graphic means aapplied whilepor t r ayi ng Char | Ak g e Damiélikedes,vgr s f
a mentallydisabled persoand hishurt and sufferingsin the world of fictionauthors ofterviolate the accepted

rules in order to achieve particular purposes. Being one of graphic means, punctuation is frequently ignored by
the author in AFl owers for Al gernono. Therefore, t h
device that helps the author affect readers is graphic realization of mispronounced words, whose importance is
also analyzed in the work. One morevide analyzed and illustrated in the paper is a spelling mistake that is
deliberately made by the author to achieve particular goals.Graphic means are considered visual effects that
have a great influence on readers since authors want their readers tihénfenain message. The way the

author uses to portrayvivid image of a mentally disabled person is markethbyapplication of some graphic

devices.

Keywords: LanguageesourcesYisuallanguageGraphicdevicesGreatinfluence,Mentallydisabled.

Introduction

Different writers try to organize and refine the raw material of facts to empathize and clarify what is the most
significant in life in diverse ways. Each writeros
literary taste. Jst there are writers who worship figurative language; there are others who apart from figurative
language use graphic devices for narratives and sending messages to readers. The way in which authors
manipulate these means as well as how they apply themhire def i ni te context evoke
comprehension. As a result, readers draw inferences as they are expected to do.

Graphic means are considered visual effects. Therefore, they belong to the visual language. Although the latter
is an extremely broader term that comprises diverse elements. We refer to the visual means that are commonly
used in fiction for portraying different characters. Their application has a great influence on readers since
authors want their readers to infeir main message. The way how Daniel Keyes portrays a vivid image of a
mentally disabled person is marked by the application of some graphic devices.

The present paper aims at clarifying what graphic means are applied while portraying Charlie, & mentall
disabled person and his hurt and sufferin@raphic devices are classified in relation to the way they are
transmitted. In the world of fiction authors often violate the accepted rules in order to achieve particular
purposes. This time they become meahil devices so called unspoken codes. Being one of graphic means,
punctuationis frequentlyignoredby the authorin i F 1 o WeA lIsg e r hherefare,the authorcreatesthe
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appropriate atmosphere. Another device that helps the author affect readers is so called graphic realization of
mispronounced words, whose importance is also analyzed in the work. Spelling and grammatical mistakes are
al so overused t oaldkedeisAalltthe blowve tisted graphic (vimgal) devices are inescapable
parts of Ché&rhpbkidbse g@gevicastin a spatial content and
interdependent means by which readers get the exact image déCharl

Different Approachesto the Visual Language

Visual Language, a terintroduced byRobert Horn, refers to "language basedight integrationof words and

visual elements”. The visual elements include shapes, as well as images (e.g., icons, clip art). The appropriate
use of images usually makes information more memorable, but visual language has considerably more to offer
than that. (Horn, 1998)

Although researchers still argue about a single, universally agiead definition of exactly what a visual
language is, most of them have some common elementsviSird languageis a system of communication
using visual elements. Language is not jusrbal or written. Speech as a means of communication cannot
strictly be separated from the whole of human communicative activity which includes the visual and the term
'language’ in relation to vision is an extension of its use to describe the percemtioprehension and
production of visible signs.

The word Ai maginationd definitely suggests that we
communicates an idea presupposes the use of a V@glage. Just as people caverbalize theirthinking,

they canvisualize it. A diagram,a map, and a painting are all examplesof usesof visual language.lts

structural units include line, shape, color, form, motion, texture, pattern, direction, orientation, scale, angle,
space,and proportion. The elementsin an image representconceptsin a spatial context, rather than the
time-based linear progression used in talking and reading. Speech and visual communicgparalikeand

often interdependent means by which humans exchange informétasiah, 2015).

Trying to reflect and comprehend the world through what we see and not through what one has to say with
words, engages the mind in a more powerful way. The transformation of the world ontbhmemsional
surfaces requires a deep underdiag of the unspoken codes and symbols. These help to build the visual
language and how one chooses to introduce their understanding of the world is how diversity within a visual
language is created.

Through the use drt elementsartists not only create their own impressions of the world but also their own
meaning. Understanding that art conveys messages and communicates ideas makes almost every picture an
element of the visual languagghese pictures, thanks to the individual use and understanding of art elements
and design principles, such dg/thm, contrastor texture,help create a thousand vivid stories. (Lloyd, 2015).

Literacy (communicating in words by means of writing and reading) and numeracy (communicating
information ty means of numbers) are already wddlveloped achievements of the human species. The
development of thevisual aspect of human communications as a parallel disciplitieetacy andnumeracy

has been referred to as graphicacy still far from being a familiar term. The ability to think and
communicate in visual terrdsboth the understanding and conception of the vislmcomes of equal
importancewith that of literacy anch u me r a c y léaming poodeasyjasiah, 2015).

GraphicDevicedUsedto Highlight Mental Disorders

As we have already stated a language is not\adbal or written and the visual language is there to be
mentioned and studied. All the graphic means that are analyzed and illustrated in the present paper are based on
deliberate violations of conventions, this time they turn into particular imagesalspedes having nothing in

common withjustthe written language. Wiecuson punctuationasa graphicdevice, whose maipurposes to
showintonationlayout ofanoral speectin writing. Punctuatiorgives possibilityto underline major elemenis

writing and give rhythmical intonation division to an expression. Intonation, in itself, is one of the means for
revealing syntactic structure of speech. Hence, it is possible to state that punctuation expresses syntactic
structureof speech. However, drawsour attentionandbecomesaninvaluable device whepunctuations used
inappropriately.
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Method
Descriptive and comparative research methods have beeriouBed out what language resourses are mostly
appliedby the author to portray a vivid image of a mentally disabled person. Punctuation and grammatical

errors, incorrect written units have beertatted, analyzed and compared to get a deep insifjtite complete
story.

Resultsand Discussion

Punctuation and Grammatical Errors

By manipulatingand evaluatingideasbefore putting them on paperthe author makesdeliberateerrors that

canform images in a mi n ay@ ef a reader.Visual thinking institutesa cognitive systemequivalentwith,

but different from, the verbal language systemn or der to show Charliebés inab
highlight his mental disorders the author refers to the use of lots of errors in punctuation as well as grammatical
accuracy. The use of apostrophe in the following examples.

I dontknowwhybuthesaysits importint sotheywill seeif theywill useme.(Keyes,1965p.285).

€ maybenowtheywontuseme.(Keyes,1965p.285).

| couldntseeanypictures.(Keyes,1965p.285).

Il getit in a fewminitsbecaudm no sofastsometimegKeyes,1965,p.285)

| told him | think a inkblotbutthat wasntrite eather. (Keyes,p.285)

The use of inverted commas in direct speech.

He sedCharlie what do you see on this carthstead ofHes a i @harliefwhat do you see on this carda
guestion mark and quotation marks are missing) (Keyes,1965, p.285).

He said now sit down Carlie we are not thru yet. Instead of He said finow sit down Carlie, we are not thru
yeto0 (Keyes,1965p.285).

| saidpleasdet metry agen Instead of | saidfipleasdet metry a g e [{Keyés,1965p.285).

Theysaid Miss Kinnian told that | washer bestistpupil in the adult nite scool becausl tryed the hardist and
reely wanted to lern(Keyes,1965, p.286).

Theysaidyouknow it will probly betempirery.(Keyes,1965p.286).

Thefollowing examplesdllustrate somerammatical mistakeshe useof will after | hopeand the use were with
plural noun forms.

| hopetheyusemeinstead of | hopetheywill useme.(Keyes,1965p.285).
€ é .therewaspictures theré . (Keyes,1965, p.285).
Capitalizationis usedinappropriatelyin the middle of the sentence.

MissKinnian saysMaybeits anotherlangwidge or something(Keyes,1965p.289).

Incorrect Written Units

Another graphic device used to portray Charlie is an incorrect written unit. Incorrect written units may fall into
two major categoriesa) Spelling mistakesthat are words fixed in writing incorrectly and b) so called

129



International Conferenceon Social ScienceStudies(IConSoS),May 02-05,2024,Alanya/Turkey

figr ap h o nreused totexpase phanetic mistakes graphically with the violation of all the accepted rules in
writing.

Sometimes it is rather hard to draw a hard and fast line betweestarmard written units (spelling mistakes)

and nomrstandard phonetic units (graphiealization of phonetic mistakes) since both of them are based on
errors in the conventionally accepted form of a word spelling. However, while reading readers almost always
visualize theses errors and are aware whether they represent spelling orcphtakies.

The following examples of spelling mistakes represen
best. In fact Daniel Keyes uses them a @t. Nemur who looked at some of my other ones says | spell
PROGRESS WRONG and he told me how to spell it and REPORT too. | got to try and remember that. | have a
very bad memory for spelling-hat is how Charli admits that he cannot write properly because of his bad
memory.

Mr. Strauss saysshud rite ( the eror based on the wordput /should writedown what | think anévrey(the
error based on the wordey/ every)thing that happins to me from now ofiKeyes,1965, p.285).

He rote somethinglownon a paper.(Keyes,1965p.285).

I have nuthing (the error based on the werdut / nothing)else to rite now so | will close for today.
P.285Keyes,1965).

| hada testtoday.| think| faled (theerrorbasedntheword- nameffail) it (Keyes,1965p.285).
| gotskaredof faling thetest.(Keyes,1965p.285).
He sed (theerrorbasednthe word- red/said) Charlie whatdo youseeonthiscard. (Keyes,1965p.285).

| was veryskared (the error based on the wersky/ scared) evetho ( though )I had myrabit (rabbit) foot in
my pockit{pocket) (Keyes, 1965, p.285).

€ .Whenl wasa kid | alwaysfaledtestsin schooland| spilledink to. (too) (Keyes,1965p.285).

| thot (the error basedon the word- lot/ thought) that was all but when| got yp to go he stoppedme.
(Keyes,1965p.285).

He said nowsit downCarlie weare notthru (throughyet.(Keyes,1965p.285).
Thenl dontremembesogoodbuthewantid meto saywhatwasin theink. (Keyes,1965p.285).

| reely tryed (really tried)to see. Then | said if | had ngjases(glasses) could see better | usuallyare (the
error based on the worbare/ wearjnyglasesin the movies or TV(Keyes,1965, p.285).

| saidpleasdet metry agen(again) (Keyes,1965p.285).

Il get it in a few minits becaus (minutes because) Im no so fastm&times.(simple spelling errors)
(Keyes, 1965, p.285).

| told him| think a inkblotbutthat wasntrite eather (right either)
| reelytryed (really) to see. P.28&eyes,1965)hey said Miss Kinnian told that | was heestistpupil in the
adult nite scool becausl tryedthe hardist and reely wanted tdern. (rite / nite right/ night tebts to omit gh / (

other simple spelling errorg¢Keyes,1965, p.286).

| said | askd pepuland sumbodytold me where | shud go tern to read and speljjood.P.286(the errobased
on the word pub/ somebodyjn the previous example pupil is correct hgrepul) (Keyes, 1965, p.286).

Dr. Straussbrot me in.(the error analogues to another erfoot based on the use-oft instead ofought in
brought/ thought(Keyes,1965, p.286).
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MissKinnian saysMaybeits anotherlangwidge or something(correctlanguage).(Keyes,1965p.289).

Almost all the examples have been analyzed and compared to some analogies, based on which Charlie most
likely comes up with some incorrect forms. His memory refuses to recall correct forms and totally mixes
spelling and pronunciation rules. Spelling mistakes outnumber totally all other graphic devices.

The following examples illustrate how Charlie distorts thenpriation of certain words. Actually, readers
might not find it difficult to figure out the way these words are pronounced by Charlie. He tends to say short (i)
instead of (a) in the following two sentences.

€ é .thingthathappinsto mefromnowon. (Keyes,1965p.285)happins/happind

€ é .buthesaysitsimportints o €&eyes,1965p.285).

Insteadof/ “ pj UEp(D) !/ he says [ “pepul/

There was pictures there othgepulsaw some picturgeyes,1965, p.285).

Insteadof/ ™ p r 6hesays/| “i P radds I” it /e mnsteaddfd F A emp (D) rori/

Theysaidyouknowit will probly betempirery. (Keyes,1965p.286).(probably/temporary)

Hesayss 16 pbD " r pwumé pion srteedasd( bogfn/ and [/ “"ddnt/ instead of [/

Theoperashundint hurt. (operation) (Keyes,1965p.287).

FocalChangesand Graphic Devices

Since mentally handicapped Carlie yearns to be smarter and knows that he is not normal when he gets the
chance to undergo a scientific experiment that will inject him with a solution to make him smarter, he says yes.
The author shows the evolution of Charlie in journal entries within the book. Charlie gradually becomes
smarter. The following examples showh&harlie improves his writing by making fewer and fewer mistakes

after operation.

Joe Carp said | shougshow the girls how | mop out the toilet in the factory and he got me a(aftar. being
operated on the difference is vivghud turned intoshoudbut still | is missing.) (Keyes,1965, p.290).

Everybodylaffed and we had a good time and they gave me lots of drinks and Joe said Charlie is a card when
hes potted( Obvi ously Charliebs | Q is increasing-standafdie aut hc
written units). (Keyes,1965, p.290).

Burt said no Algernon is a verypscshulmouse with aroperashunlike mine, and he was the first of all the
animals to stay smart so lon@in words special/ operation suffixes cial/ tion are replaceddyl shun)
(Keyes, 1965, p.291).

Miss Kinnian teaches me to spell better. She says look at a word and close your eyes and say it over and over
until you remember. | have lots tlible with throughthat you sayhrew andenoughandtoughthat youdont

sayenav andtew. You got to sayenuffandtuff. Thats how | use to write it before | started to get smért.

confused but Mss Kinnian saybleres no reason in spelling. (In this particular example Charlie himself
describes howae tries to handle his problemsdamowexcited he feels about his progress) (Keyes,1965, p.291).

Today, llerned, the comma, thigs acomma(,) a periodwith a tail, Miss Kinnian, saysts importent, because,
it makes writing, better, she said, somebambyd lose, a lot of money, is a commiant, in the, right place, |
dont have, any money, andibnt see, how a comma, keeps you, from losinglit.this example Charlie tends
to show excessive use of comma). (Keyes,1965, p.291).

Everyone was looking at me ataighing and | felt naked. (improving spellinglafigh -laffed) (Keyes,1965,
p.292).
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Anyway, now | know | 6 m krpw pubctuatign asdrhnean spellrgooe. Vlikertoylookiup y . I

all the hard words in the dictionaryahd r e me mber t hem. |l m reading a | ot n
veryfast. Sometimesevenu n d e r s t a nreadingébaut, antl id stayis my mind. There aréimes wherl

can close my eyes and think of a page and it all comes back like a piKeyes, 1965, p.293).

As Charlie gets the surgery and his intelligence quickly blooms his writing becomes polished. His intelligence
tops out at 185, where he is deemed a certified genius. At this point, he is frantically soaking up all the
knowledge he aa and his journal entries are characterized with no use of graphic devises analyzed in the
previous examples.

| 6ve given up using thertdy meawr iotheri sc cbnapdl.etlel fye e Myt hca
sl ower . Had a terrible shock today. I pi ckdéder up a c
psychische Ganzhetb see if it would hgd me understand whahad done. Firsk thoughtthere was something

wrong with my eyes. Then | realized | could no longer read German. | tested myself in other languages. All

gone. (Keyes,1965, p.303).

At the end of the story Charlie is showing all thgns of decline that mouse Algernon d@harlie himself is
becoming aware of a sharp decrease in Algernon's intelligence. He begins to research the effect and eventually
publisheshis findings, havingrealizedthathe will sufferthe sameleclineandreturnto his original mentaktate.

Told entirely in journal entries ("progress reports”), the book does a wonderful job of showing how Charlie's
intelligence changesSincehe also loses the intelligence he gained, his motor activity slows and he ilses h
coordination. Hence, the graphic devices, having disappeared for some time, become visible again.

Then all of asuddin | remembered some things about terashunand me getting smart and | said holy
smoke reelypulled a Charlie Gordon that timgKeyes,1965, p.305).

The solution that had been making him smarter fails, and he devolves back into his original self, leaving Alice
forever in love with the man inside Charlie that is, yet again, hidden by his disability. Before he loses his
intelligence he triesto correctthe formulathroughouthis journalentries,but the storyendswith Charliebackto

his original self but with fond memories, making him more contented.

Conclusion

Recentanalysissuggeststhat the use of graphic meanscan influencer e a dpenceptin;For example,a
greatdeal of evidenceprovided provesthat readerstend to perceivethingsin ways that are influenced by

the manner in which the author creates the image of mental disorders. In order to function efficiently the
number of graphic devicesvary throughoutthe story. The beginningof the book is marked by numerous

nort standard written units; they gradually decrease when Charlie gets an operation and eventually, they
disappear.Once the mouse Algernon shows signs of mental decline Charlie undergoesthe same process.

This time the number of norstandard written units drastically soars. Graphic devices are used to encode
particular meaning, they are first visualized and then perceivedby readers.Therefore, readerscreatethe

exact image of mentally handicappedman with some focal mental increasesand decreasesWe can
concludethat graphicdevicesanalyzedin the paperserveto be specialimagesor codes.They are the only

tools the author could rely while portraying Charlie.
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Abstract: This research aims to develop an innovative and interesting evaluation tool in assessing and
improving students' mathematical communication through-Rtdging Game (RPG) based educational games.
RPG educational games were chosen because theyrcaide an irdepth context for students' learning
experiences, while facilitating interaction and collaboration. This evaluation tool includes a variety of
mathematical tasks that students must complete through interaction in a carefully designedatitdudrhe
researchmethodusedis theresearctanddevelopmentnethod with theresearchmodelbeingthe ADDIE model

which consists of five steps, namely: (1) analysis, (2) design, (3) development (development), (4)
implementation, and (5) evaluationhi$ research was tested for practicality on 15 respondents consisting of 8
students and 7 students, and validated by one supervisorediiles of this research were obtained as follows:

(1) the practicality test assessment for the game operation indiva® 82.22% (very good), the game
presentation indicator was 83.96% (very good), for the game benefit indicator it was 90.00 % (very good), and
for the overall indicator obtained 85.83% (very good). In the validity test, the percentage obtained forethe ga
presentation indicator was 93.75% (very valid), the percentage for the game benefit indicator was 84.88% (very
valid) (2) he cognitive ability assessment obtained was 90.53% (very good) for the value student average, the
student's achievement of compgleess in each indicator has met very well, seen from the average of each
guestion, the first question obtained a score of 98%, the second question was 86.3% and the third question was
87.3% of maximum score of 100% for each indicator. This research egetrilp the mathematics education
literature by combining aspects of technology, educational games, and mathematical communication

Keywords: Evaluationtool, MathematicatommunicationRPGeducationagames

Introduction

Mathematics is a field of study that occupies an important role in the school curriculum. Republic of Indonesia
Law Number 20 of 2003 concerning the National Education System article 37 expressly confirms that
mathematics is one of the compulsory subjéstsschools at the primary and secondary education levels. One

of the objectives of learning mathematics according to the National Education Standards Agency (BSNP) is for
students to be able to use mathematics as a way of reasoning (logical, anajgieatatc, critical, creative
thinking and the ability to work together). In mathematics, students are not only limited to calculating, but
students must have comprehension skills, mathematical communication skills, reasoning and problem solving
(Sabandar2009). One of the mathematical skills that students must have is mathematical communication.

Mathematical communication skills are part of the basic skills that students must master to understand
mathematical concepts or ideas conveyed by the teachenorddeg to Lestari and Yudhanegara (2015),
mathematical communication skills are useful for understanding and receiving mathematical ideas from peers
andteachersin learning mathematicsmathematicacommunicationskills are also usefulin expressingheir
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ideas about mathematics and clarifying their understanding. According to Chasanah et al. (2020), mathematical
communication also plays a role in understanding mathematical concepts and procedures, representing these
concepts, and applying them in everydiég. In line with the statement (Yaniawati, 2019) that mathematical
communication skills can also affect many things in mathematics learning and everyday life.

In the process dearning mathematics, communicatiskills to transfornma probleminto anothe form so that it

is easier to understand both orally and in writing are very important. According to (HirsClafidoh, 2008),
mathematical communication is an important key to understanding and exploring mathematical ideas. Good
mathematical communicati skills must be possessed by students, because mathematical communication skills
are one of the basic abilities that must be developed in learning mathematics. According to NCTM (2000)
mathematical communication skills are the ability to organize ideasmaerstanding clearly and logically to
others both orally and in writing. So that mathematical communication skills can help internalize mathematical
concepts better. According to Cai (1996), mathematical communication skills are communication between
students and teacherstime process of learning, understanding, and conveying mathematical ideas, especially
expressing student thinking related to the problem solving process either in writing or orally. NCTM (2000)
emphasizes that strong mathemata@ahmunication skills arenportantto help students become good problem
solvers. Therefore, mathematical communication skills are very important for students to be able to solve
mathematicaproblemsby using good reasoninglustrating mathematicatleasinto mathematical modelghen
connectinghe procesdo various mathematicabnceptsinto the context ofeverydaylife, or into othercontexts

and disciplines. Mathematical communication is not only limited to concept mastery, but also the ability to
convey mathematical ideas clearly and persuasively. Therefore, the development of evaluation tools that focus
on aspects of mathematical communication skills is essential.

Evaluating mathematical communication skills is often challenging. Conventionalaéwal methods that

mainly focus on written answers do not fully reflect students’ mathematical communication skills. A good
evaluation tool should be able to measure various aspects or indicators of mathematical communication skills
(Ramdani, 2012T herebre, there is a need for dynamic and contextual evaluation tools that can provide a more
comprehensive picture of students' mathematical communication skills. One of the dynamic evaluation tools is
by utilizing information technology.

According to Restiyai et al. (2014) information and communication technology is a set of tools that can be
used to collect, process, store, analygeye, and disseminate important informateffectivelyand efficiently.

To support the studewentered learning process the digitalization era is to utilize information and
communication technology. According to OECD (2018) Mastér\CT is needed to equip students to have the
ability to create new values through creative, innovative, collaborative, algorithmic, andnopid thinking.

The benefits of information and communication technology have been felt by all circles of society including
teachers and students. One of the mathematics learning media that utilizes information and communication
technology is mathematicslecational games.

One of the evaluation tools that can be used to assist the learning process is edgzatienaddia, one of

which is found inrole playinggames (RPG). According to Pramudtya et al. (2017) Educational games are
games designed or madethvlearning elements to stimulate thinking including increasing learning motivation.
While RPG games are a type of game that is played by playing a charactéasviaostory or story in it. So,

RPG educational games are defined as a form of game thatshary @n it and is designed with elements of
mathematics learning in it so that it is useful to support the teaching and learning process in a more enjoyable
and more creative way. It is used to provide teaching or increase knowledge. Based on Fparaiscexas a

teacher, he realized that play activities and toys that children enjoy as students can be used to attract attention
and develop their knowledge (Tedjasaputra, 2001). The existemotegilaying game$¢RPG) in assisting the

learning procesis based on the increasing usesofartphonesvhich are generally widely used Bjudents and

teachers. Educational games have been proven to be an effective tool in increasing student engagement and
understanding of mathematical concepfbe integrationof game elements can make learning more fun and
encourage students to actively engage. In this context, the use of educational games as the basis for evaluation
tools promises to be an interesting approach to measuring students' mathematical commskiitzation

This research aims to develop an evaluation tool that utilizes educational game principles to measure students'
mathematical communication abilities. This tool is expected to create a dynamic and contextual evaluation
environment, reflecting thectual situation where mathematical communication skills are needed. The research
guestion is: How is the design of RPG game media based on students' mathematical communication skills? and
How is the quality of RP@amemedia in terms of two aspects, namedyidity and practicality?
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Method

This research is a development research. The development research method is a research method used to
produce certain products, and test the effectiveness of these products (Sugiyono, 2016). Researchers conducted
research on the development of evaluationls for mathematical communication skills based on RPG
educational games in flaided space building material. In this study, the research flow used refers to the
procedurgroposed byRoiser andviolenda andregehandirna(2013),the ADDIE model consistsf five steps,

namely: (1analyze (2)design (3)development(4)implementation and (5valuation The following is the

research flow of developing an evaluation tool for mathematical communication skills using RPG educational
games:

; . _— Fevizion
Revisiom Analyze 1
|
A
|
L
| ¥
Implement — Evaluation — Design
t ' |
v
Revision Development Revizion

Figurel. Addie developmentesearclilowchart(Branch,2009).

The subjectsof this study wereVIll gradejunior high schoolstudentsthe studentinvolved agesearch subjects
consisted of 15 student respondents, and were tested for validation sypameisor in a limited trial. The data
collection techniques used are questionnaires and question instruments. According to Sugiyono (2016)
Questionnaire is a data collection technique that is done by giving a set of questions or written statements to
regpondents to answer. Questionnaire is a data collection tool in research in the form of a series of questions
submitted to respondents to get answers (Kurniawan: 2021). The preparation of questionnaire instruments is
used to analyze the quality of gamesdahen two aspects of validity and practicality in terms of respondents’
responses regarding their RPG game tools. Meanwhile, the instrument functions as a tool to measure a person's
knowledge in a particular subject (Fraenkel, Wallen, & Hyun: 2018). Htetestion in the study is a research
instrument that contains a serieggoestions to test students' maemetisimunicatiorskills on flat-sided space

building material integrated with the RPG game. The data analysis technique used to determinditthefvali

RPG game media on flatded flat building material is by using a questionnaire. Research expert validators in
RPG game development research arediidé¢d flat building material experts, media experts, and small groups

of junior high school stude¢s

Resultsand Discussion
Analysis Stage

According to Pramuditya et al. (2018) that students' mathematical abilities are still undeveloped because
learning is still teachecentered. In addition, according to Pramudity et al. (2022) based on the results of
interviews with students that the teaching materials used are still focused on textbooks. The textbooks used
cannot be studied independently bydsints because they are not accompanied by illustrations that support the
learning process.

Based on the results of a questionnaire given to 70 respondents from various types of work, 43 respondents
stated that flasided building material was a difficutbaterial. Of the 43 respondents who said it was difficult,

there were 26 students, 14 students, 3 employees. The partssiddidtgeometric figures that are considered
difficult for students to understand are the calculations and answering variotiergies
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Teaching materials are really needed to support the delivery of material in class, based on the results of the
guestionnaire, it is stated that the teaching materials used by students in learning to ksidddlapaces are

varied, including using schbanodules/LKS, textbooks,-kooks, the internet and teaching aids. Based on the
results of the questionnaire, 40 out of 70 respondents were of the opinion that the teaching materials used could
not be studied independently but had to be guided by teaichfarseto-face classes. But not only that, 48 out

of 70 respondents stated that learning activities require fun evaluation tools as a supplement to teaching
materials to make it easier to understand the material.

This was then complemented by 32 out of0 7respondents stating that they often use
computers/laptops/smartphones to support mathematics learning and 64 out of 70 respondents stated that they
agreed to the existence of teaching media made from educational games and 58 out of 70 thought that RPG
game teaching media was very interesting and interactive. This resulted in 60 out of 70 respondents thinking
that educational games were suitable to be applied tsiflatl building materials. And for understanding the
material, 24 out of 70 respondents tsth that it was easier to understand through
pictures/illustrations/animations, presentation of the material, example questions and examples of application in
everyday life.

DesignStage

At this stage severahctivitiesarecarriedout, includingthefollowing:

a. Create astory scenaridaken from theWuragil folklore which contains an overview of tlgamestoryline
being developed.

b. Createanddesignbasiccomponentshatwill beusedin DewatisgamesThesecomponentinclude:

1) Map. The map creation is adjusted to the story scenario chosen in the learning media being developed. The
map is made as interesting and similar as possible to the story of the Wuragil so that students really feel the
storylinein the game. Th®ewatis gamés madento 4 maps witleach map designed ntot betoo complicated

by taking into account the students' time in exploring the map so that it will not result in students getting bored.

Figure3.Map 2
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m[@;‘ '
FigUreS. Map 4

2) Character generator, character generator is a term that indicates the creation of a character in the game.
Having the right characters will certainly make students more interested in using the game. The main characters
for exploring the map are made inteffaracters. However, in the game only 4 characters can be displayed.

N
Variation Color
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Figure6. Charactegenerator

3) Animation. The animation chosen in this game is adapted to thsidkd spatial material. The animation
inserted into the game is in the form of a teag video.

UNSUR-UNSUR

Rusuk

Perhatikan Kubus ABCD.EFGH

Rusuk AB, BC, CD, DA,
EF, FG, GH, HE,
AE,BF,CG,DH

Figure7. Animationvideo
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4) Sounds and music. In this media there are several sounds and accompanying music that are adapted to the
situation and place in the game.even though it's in the same place. RPG Maker MV software has provided it all

in the database.

5) Text. The conversationsteis adapted to the wuragil story scenario. Then conversation texts are created for
each character in the game. Texts for various things supporting the storyline in the game are also created, such

as texts for prologues, epilogues, and so on.

Bu, akhir-akhir ini penghasilan kita tidak
dapat mencukupi kebutuhan hidup ketujuh
anak kita. Aku telah tua, tidak kuat lagi
memikul kayu bakar ke kota.

c. Create evaluation questions for fitled geometric material that has indicators of students' mathematical

communication skills.

Peri Petunjuk
P&

Figure8. Text conversation

Tablel. Latticeof mathematicatommunicatiorguestions

Mathematical Number
communicatiorability =~ Aspectsanalyzed Questiorindicator of
indicators guestion
Express and illustrate 1. Identify datafromthequestion 1. Connectingeveryday
mathematicaildeasinto sentence language with
mathematical models 2. Createamathematicamodel mathematical language

3. Solvingthemathmodel by using symbols. 1

4. Accuracyin calculatingusing

mathematical symbols
Express and illustrate 1. Createamathematicainodelof  2.Reflectandclarify
mathematicaildeasinto the picture problem thinking about
mathematical models 2. Able to solvethemathmodelin mathematical ideas.

writing

3. Accuracyin calculatingusing 2

mathematical symbols

Expressandillustrate 1. Accuracy in making 3. Using the skills of

mathematicaideasinto mathematicainodelsfromwhatis  reading, listening, 3

mathematical models

d. Preparation of research instruments to be used, namely a media validation questionnaire for media experts

heard

2. Able to interpret mathematical
ideasinto theform of mathematical
models

3.Able to solvethemodel

model in writing

4. Accuracyn calculatingusing
mathematicalsymbols

and a media practicality questionnaire for students.

139

evaluatingjnterpreting
mathematical ideas.



International Conferenceon Social ScienceStudies(IConSoS),May 02-05,2024,Alanya/Turkey

DevelopmentStage
Developmenofan RPGGameEvaluationTool

At the development stage, the action process of making evaluation tools with the help of RPG Maker MV
software is carried out. This stage is a continuation of the design stage where researchers begin to translate the
previously designed digm into a real product. In addition, researchers carried out the process of integrating
mathematical communication questions into the RPG game.

Sebuah bak penampung air mempunyai panjang 5 m, lebar

3 m. Berapa meter tinggi bak penampung air tersebut, jika
ir yang dapat di tampung oleh bak adalah 60
7

Wl iaaret e (115} " 15

Figure9. Questiomumberl onrpggames

rapakah cm kubik kah volume bangun diat

Figure10.Questiomumber2 onrpg games

Berapakah cm kubik kah volume box tersebut?

Figurell.Questiomumber3 onrpggames

Media Validation

Based on the Table 2, the assessment by the validator is divided into two indicators, namely the presentation of
the game and the benefits of the game. The game presentation indicator consists of games that have clear
objectives (1a) given a score of 3, the presentation of material abesid#at space in the game is easy to
understand (1b) given a score of 4, the presentation of questions in the game (1c) given a score of 4, the game
application has no bugs in themication (1d) given a score of 4. The game benefit indicator consists of the
gamegiving curiosity abouthe folklore of the wuragil (2a) given a scoreof 3, the gameraisesthe interaction
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between the user and the game presented (2b) given a score of 4. The percentage obtained on the game
presentation indicator is 93, 75% (very valid), the percentage on the game benefit indicator is 87, 5% (very
valid).

Table2. Mediaexpertvalidationresuts

Respondent Numberof question Benefitsof Total
gamepresentationool gametools score
la 1b 1c 1d 2a

S1 3 4 4 4 3 22

totalscore 15 7 22

percentage 93,75% 87,5% 91,67%

Media Practicality

This sectionaims to testhe productthrough gamealesignpracticalityassessment.his RPGgameassessmetis

carried out by junior high school students who have studiediflad space building material.

a. Assessment of mathematical RPG si wuragil game produdtselsupervisor as a reviewer, and filliogt an
assessment instrument that contains a description of several indicators / aspects of learning media quality
criteria.

b. Testingtheproductproducedo 15 studentrespondentandaskingfor assessmentndregonses.

c. Analyzingtheresultsof the RPGgameassessment.

Table3. Rpggamepracticalityquestionnairdy users

Respondent Total
Game Gamepresentatiomsanevaluatiortool Benefits of Score
operation gamessan

evaluatiortool
la 1b 1c 2a 2b 2c 2d 2 2f 29 2h 3a 3b 3c

S1 3 3 3 4 3 4 4 3 4 2 2 3 4 3 45

S2 2 3 2 3 3 3 3 3 3 2 3 3 3 1 37

S3 4 3 4 3 3 3 4 4 3 2 3 4 4 3 47

S4 4 3 4 4 3 4 4 4 4 3 4 4 3 3 51

S5 4 3 4 3 3 3 4 4 3 2 3 4 4 3 47

S6 4 3 4 4 3 4 4 3 4 4 4 4 4 4 53

S7 4 3 4 4 4 4 3 4 4 3 4 4 4 4 53

S8 4 1 4 4 3 1 4 3 3 4 3 4 4 4 46

S9 4 4 4 3 4 2 4 3 3 3 3 4 4 3 48

S10 4 1 4 4 4 1 4 3 4 3 3 4 4 2 45

S11 3 1 4 4 4 1 4 4 4 3 4 4 4 4 48

S12 4 2 4 4 4 3 4 4 4 3 4 4 4 4 52

S13 3 4 3 4 3 4 3 3 3 4 3 3 4 48

S14 3 3 4 4 3 3 4 3 3 3 4 4 3 4 48

S15 3 3 3 3 3 2 4 3 3 3 4 4 3 45

Total score 53 40 55 55 50 42 57 51 52 44 57 56 49 713

Total Score 148 403 162

Percentagét 82,22 83,958 84,88

Based on the data table above, it is obtained that: for the game operation indicator obtained 82.22% or included
in the very good category with the game can provide instructions during the game that facilitate the operation of
the game and can be operatmd PC and Android; for the game presentation indicator obtained 83.96% or
included in the very good category with the game can be understood clearly and easily, both in terms of
language, purpose, or flow that provides material and story information baswvle appropriate sound and

image background in the game; For the indicator of the benefits of the game, 90.00% or included in the very
good category with the game can foster curiosity, flexible to play, and no errors occur when played; and for the
ovenrall indicator obtained 84.88% or very good category with the game can fulfill all the provisions of the
indicator in the very good category. Therefore, it can be concluded that the RPG game as a learning media on
the material of flasided space buildingipior high school grade VIl is very good or very practical to use for
students.
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Implementation Stage
Resultsof St u d eCognitvé Scores

Based on the Table 4, the presentation consists of three questions with 20 questions gaesentaion of

the questions is adjusted to indicators of mathematical communication skills, the first question is based on the
indicator of connecting everyday language with mathematical language using symbols, the second question is
based ortheindicabr of reflectingand clarifyingthoughtsabout mathematicadleas thethird questiorincludes

two indicators, namely using the skills of reading, listening, evaluating, interpreting mathematical ideas and the
indicator of using mathematical ideas to malanjectures and make convincing arguments. From the 15
respondents, a total score of 1358 was obtained with an average of 90.53% based on the conversion of the
percentage of learning completeness. The information obtained was A for the students' awvemgeesc
students' attainment of completeness in each indicator was very good, seen from the average percentage of each
guestion, the first question was obtained at 98 The second question's % was 86.3% and the third question was
87.3% of the maximum scod 20. Students getting the maximum score indicates that students have fulfilled

all aspects of each indicator. Students got a score of 18 on indicators 1, 2, 3, this is because students are not
precise in including mathematical unit symbols, this indgdbat students are not observant and do not check

their answers again when they have finished working, students who get a score of 10 on question number 2
because students only write down the volume of the building without including identification oisvikimatvn,

step find the volume of blocks and cubes. Meanwhile, students who got a score of 15 completed the steps
correctly at the stage of finding the volume of blocks and cubes, but the students did not continue to find the
results asked about in theegtion. The student who got a scord @fonquestion number 3 answered correctly,

but the accuracy of including mathematical symbols and the accuracy of calculating were still wrong

Table4. Resultsof studentanduniversitystudentscores

Score

Name Questionl Questior2 Question3 Total Score

(Max 20) (Max 20) (Max 20)
S1 20 18 15 88,33
S2 20 18 18 93,33
S3 20 18 20 96,67
S4 20 18 18 93,33
S5 20 20 20 100
S6 18 15 18 85
S7 18 18 18 90
S8 20 20 20 100
S9 20 15 15 83,33
S10 20 20 12 86,67
S11 20 18 20 96,67
S12 20 10 20 83,33
S13 20 18 18 93,33
S14 18 18 15 85
S15 20 15 15 83,33
Total 294 259 262 1358
percentagéo) 98 86,3 87,3 90,53

Based on the research results above, ftdmespondents the overall average was 90.56 with a scale value of A
and very good information. It was concluded that students' mathematical communication skills using RPG were
categorized as good.

Evaluation Stage

The evaluation tool based on mathematical educational game dessgseveral advantages and disadvantages
including:

Advantages
a. Learningmediain theform of educationaamesmakesstudentsnoreinterestedn learning
b. Hasinterestinganimationandstoryline
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c. Easyto operatdecausét doesn'havemanybuttons,makingit easierto operatehe game
d. Thematerialandquestionsaboutflat-sidedshapesn the gameareeasyto understand

e. Thereareno bugs

f. Thelanguageandflow of conversatiorareeasyto understand

g. Thesoundbackgroundandpresentatiomf the gameareappropriate

Disadvantages
a. Themainplayersin the RPGapplicationgamecharacter ara maximumof 4 players
b. Thedurationof the materialvideois toolong
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Abstract: The STEM/STEAM approach provides opportunities for students to develop critical thinking skills
throughthe integratiorof different disciplines. Thistudyaims to provide a comprehensive picturetef extent

to which the STEM/STEAM approach developgical thinking skills in mathematics teaching and learning. A
systematic literature review (SLR) was conducted using guidelines from the Preferred Reporting Items for
Systematic Reviews and Mefmalyses (PRISMA). We searched Springer Link, Eric, andgBo&cholar for

21 articles oreritical thinking published between 2018 and 20P2e results showhat most of the lead authors
studyingcritical thinking throughSTEM/STEAM arefrom Indonesia, witHewer contributionscomingfrom the

United States, Taiwa Saudi Arabia, Turkey, Japan, and Malaysia. The most common research methods used
are guantitative research and R & D. These methods correspond to the types of data collection tools used by
researchers and critical thinking tests to identify criticahlimg skills for the cognitive aspect and
guestionnaires for the affective aspect. The best pr
skills in STEM/STEAM is ProjeeBased Learning (PBL). However, this practice is not used by many
dewelopment researchers. The authors find distinctive features in the interventions used by researchers to
improve the critical thinking of learners from each country. The most common intervention was an analysis of
the implementation of the STEM/STEAM appeobain Indonesia. Many Indonesian researchers also developed
learning models and media. Other countries focused more on corbpse activities, developing community
programs, and identifying participants' perceptions of critical thinking. These difésrgive each country its

own characteristics in improving and identifying the critical thinking skills of its people. These differences in
practices and interventions can also provide alternatives for researchers in their research on critical thinking
through the STEM/STEAM approach.

Keywords: Critical thinking, STEM, STEAM, Mathematiditeraturereview

Introduction

In facing the world's challenges in the future, critical thinking is a very important ability to sort out correct
information from wrong or biased information. Critical thinking focuses on deciding what to do or believe
(Ennis, 1987). The amount of inforti@n that is abundant, spread without accurate validation, and cannot be
trusted, requires students to be able to filter information, analyze its sources, and make decisions based on valid
evidence. The demands of the modern world, where everyone hasltediect and use information in their

lives, is one of the reasons why the development of critical thinking skills is essential. (Maulana, 2017). The
development of critical thinking skills is often listed as the most important reason for formal edbestzuse

the ability to think critically is essentiafor successn the contemporaryworld wherethe rate at which new

- This is an Open Access article distributed under the terms of the Creative Commons AttNlmutimmmercial 4.0 Unported License,
permitting all noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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knowledgeis createds rapidly acceleratingMarin & Halpern,2011).Schoolsarerequiredto provideeducation

that is able to foster student character to think critically, creatively, be able to communicate, and collaborate
sebagai keterampilayangdibutuhkanabad21 (Setianatal., 2021).Critical thinking becameanimportant skill

that helps studenisnprove their ability to make judgments, inform well, explain reasons, and solve unknown
problems (Facione, 1991).

Although everyone agrees that critical thinking is very important, critical thinking does not come naturally to
anyone, regardless of backgnd. ‘critical thinking is hard . . . and most people are just not very good at it'
(Gelder, 2005). The difficulty of having critical thinking skills can be seen in the low achievement of critical
thinking skills in the field of mathematics educatidn. Indonesia, students' ability to think critically about
mathematics is still relatively low (Farib et al., 2019). This fact is supported by the results of research between
2017 and 2023 at the elementary, junior high and senior high school levels whehhstathe average
mathematical critical thinking ability of students is low. (Anggraini et al., 2022; Benyamin et al., 2021,
Danaryanti & Lestari, 2018; Dores et al., 2020; Irawan et al., 2017; Septiana et al., 2019; Widana & Widyastiti,
2023). In othercountries such as Malaysia, the scores of high school graduates obtained in the National
Examination do not reflect mathematical thinking skills including critical thinking (Singh et al., 2018). Then, a
study in Turkey revealed that out of 63 articles mitgdd in ERIC in 2012019, only 43% of articles focused

on teaching approaches to critical thinking. (Costa et al., 2020).

Thelow level ofcritical thinking skillsis influenced byseverathings,including students' tendenty memorise
formulas rathethan concepts design (Andriani & Jatmiko, 2018). Helf and Scharff (2017) believed that the
deficiency in critical thinking education was due to the faculty not having the knowledge needed to teach these
skills effectively. Teachers should be able to famad choose learning strategies that are appropriate to the
characteristics of the learners (Susmarienal., 2022), because critical thinking skills in mathematics can be
developed by using the right learning model. (Widana & Widyastiti, 2023).

Many studes have been conducted to develop critical thinking skills. Many education programs provide
learners with activities and experiences to foster and develop their critical thinking skills (Evangelisto, 2021).
However, the results obtained are still nothegtiit best. Multiple studies have concluded that higher education at
largehas notbeen veryeffectivein developings t u d eritical thibking skills(e.g. Arum & Roksa, 2011Y.his

lack of development of critical thinking skills is not due to a lack of motivation or indifference from teachers,
but rather to a misunderstanding and lack of awareness of effective techniques for teaching these critical
thinking skills to students (&ft & Scharff, 2017).

Based on these conditions, it is important to examine how these critical thinking skills can be developed
effectively, especially in the field of mathematics. Holmes et al said that critical thinking skills can be taught (
2015), anda mixture of explicit and content centered instruction is best (Ennis, 2018). Suggested teaching
techniques included skill based rather than-Eeed instruction and assessment (Ernst & Glennie, 2015;
Nelson, 2017). Specific techniques suggested initeature included similar techniques as STEM teachers,
modellig the desired outcome, allowing students to practice and assessing based on skill learned (Co, 2019,
Hacisalihaglu et al., 2018; Nelson et al, 2018). Studying in a transdisciplinary STEAK catelp students
develop creativity collaboratively, and the essence of this position is STEAM as a collaborative practice
(Henriksen et al., 2019; Liao et al., 2016). In this learning activity, students can build confidence to make
selective choices fotheir lives and be able to face future challenges. The position of STEM/STEAM in this
context is that of a learning approach.

The STEM/STEAM approach integrates disciplines such as science, technology, engineering, art, and
mathematics that require sems to understand the relationships between different concepts and apply
knowledge to solve problems. Students are invited to think deeply, analyze information and evaluate ideas by
integrating disciplines. This process requires critical thinking skillsnderstanding the context of the problem

as a whole, analyzing, evaluating and determining the correct solutioninfégitated instruction provides
opportunities for students to learn in more relevant and stimulating experiences, encouraging ttéghse of

level critical thinking skills (Stohimann et al., 2012). Therefore, the STEM/STEAM approach could enhance
students' critical thinking skills.

The STEM/STEAM approach in improving students' critical thinking skills is certainly an important démand
the world of education. Although the teaching of critical thinking has been extensively studied in other
disciplines, there is a surprising the lack of critical thinking research in STEM (Evangelisto, 2021). This study
will examine the extent of reseércthat has been done previously on the relationship between the
STEM/STEAM approachand students'critical thinking skills. This researchis conductedto see how the
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application of the STEM/STEAM approach to improve students' mathematical critical thinking skills is
generally carried out in various parts of the world. It will also reveal the types of resesighsdand best
practices that have been conducted to improve mathematical critical thinking through the STEM/STEAM
approach. We will also analyze the types of interventions that researchers have undertaken to illustrate the
distinctive nature of their rearch.

To achieve the objectives of this study, the Systematic Literature Review (SLR) method will be used to help
researchers collect, review and synthesize relevant studies that have been conducted previously. This method
can contribute to further reseh that examines the improvement of mathematical critical thinking skills
through STEM /STEAM approach and contributes to educational attainment worldwide that has yet to make
STEAM a critical, integrated.

Literature Review
Critical Thinking Skills

John Dewey (1910) described the concept of critical thinking more broadly by referring to it as reflective
thinking. Reflective thinking involves actively, persistently, and carefully considering any belief or supposed
form of knowledge in light of the supporg grounds and the potential further conclusions it may lead to
(Dewey, 1910). The process of thoughtful and confident consideration is a critical attitude that is exercised
when receiving or acquiring information from others. It avoids passivity and eweptance of acquired
information without justifying its validity.

Critical thinking skills can be developed through the process of learning mathematics. Improving critical
thinking skills in mathematics learnirig crucial for students to develop problkswiving abilities and analytical

thinking. Mathematics teachers play a significant role in fostering critical thinking skills among their students
(Asbari et al ., 2017) . T e a ¢ h ehesswithcstages thah phbrpen students'i o u s
thinking abilities through various projebased learning. The process of critical thinking in learning
mathematics can be facilitated by presenting-rautine and opeended contextual problems based on
students' por knowledge(Setiana, et al., 2019). Students need to be accustomed to contradictory and novel
problems, so they can construct their thinking to seek truth and appropriate reasoning (Romberg, 2000).

STEM/STEAM Approach

STEM is an integration of fouristiplines: science, technology, engineering, and mathematics, using an
interdisciplinary approach and applied based on-wemld context and problethased learning. STEM
education represents a teaching approach that combines these four disciplinednditiduals in developing

various 21stentury skills. The aim is to enable them to provide solutions to challenges from an
interdisciplinary perspective (Bybee, 2010). STEM education has been described as a staséaidneta
discipline present ahe school level, where all teachers, especially those in science, technology, engineering,
and mathematics (STEM) fields, employ an integrated approach to teaching and learning. In this approach,
disciplinespecific content is not divided but rather adderl and treated as one dynamic, fluid study (Merrill,
2009).

In recent years, the term STEM has come to be affiliated with the field of science, technology, engineering, and
mathematics education (Henriksen et al., 2019). However, once STEM was established as a handy way of
referencing these four fields in a concagonym, scholars urged a further expansion to include thi& ants

thus was born the term STEANRobelen, 2011)Adding arts and design to the equation will transform STEM

into STEAM (Liao, 2016). The notion of STEAM is an emerging discipline uniquesirdésire to provide a
well-rounded approach to education (Rolling, 2016).

People think about STEM or STEAM in many different ways. In the field of education, they are the same
approach and differ only in the number of disciplines integrated. STEM/ST Ejvbach incorporates the idea

of transdisciplinary learning which is the idea that students learn through a true blending of the disciplines and
that they are solving problems set in a real context (Quigley & Herro, 2016). Integrating the arts andisciences
educational settings is essential, as historical evidence shows that the most effective and innovative STEM
practitioners draw on scientific and artistic knowledge and experience (Piro, 2010; Shlain, 1991; Simonton,
1988). In practice, however, the edtion sector has found it difficult to realistically integrate these disciplines
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into a STEAM approach (Jolly, 2014). The essence of STEAM is not simply the application of art to science or
vice versa. STEAM as an educational paradigtoroad and has enormous value in broadening perspectives on
the intersection of art and STEM (Henriksen et al., 2019). On the other hand, (Jolly, 2014, 2016; Madden et al.,
2013) state that the core of STEAM education lies in the interdisciplinary ajptioat celebrates the arts and
sciences, among other disciplines, by engaging equally analytically, intuitively, logically, and aesthetically.

Research studies on enhancing critical thinking skills through STEM/STEAM approaches in mathematics
education an be summarized into two important questions: (1) What is the distribution of research in terms of
publicationyearsand countrie®f researcherbetween2018- 2022?;(2) Whatarethe bestdesigns used ithese
studies in terms of research methodologgtadcollection instruments, instructional models, and types of
interventions?

Method

ResearchDesign

The methodologysed is a Systematic Literature RevigSLR) with guidelines fronfPreferred Reportinggems

for Systematic Reviews and Metmalyses (PRISMA). SLR is a method of gathering appropriate data on a
topic that meets predetermined eligibility criteria (Mengist et al., 2020). This SLR is used to find main database
articles in answering researchegtions. PRISMA establishes a standardized,-ppéewed methodology that
employsa guidelinechecklistto contributeto the revisionprocess'sjuality assurance aneplicability (Condeet

al., 2020; Moher et al., 2015). The four main steps in PRISMAidmmetification, screening, eligibility, and
inclusion. By following PRISMA guidelines, we could accurately search for the best practices in
STEM/STEAM in mathematics education. The four main step in PRISMA are elaborated as follows:

Identification

The identification phase is carried out based on predetermined research questions. Search articles in online
databases using keywords according to research questions. Keywords are used as a filtering tool on search
engines in some indexed journals.

Tablel. Thekeywords

Keyword Searchterms

STEMor STEAM (ASTEORG STEAM pr o@QRRhDTEA
Educati ondo OR fAscience,
mat hemati cso)

Mathematiceducation (Amat hedhat aB@REionad hemat i c

All keyword (("STEAM" OR WASTEMO) A
skills" OR "critical thinking ability" OR "mathematical
critical thinking") AND
imat hemaric R pat heendd ¢ &
ORAmat hematicso))

Tablel specifieshe keywordsusedby researcher® find articleson searchenginesn severaindexedjournals.

The author compiles a list of synonyms and alternative terms based on the most popular searches. The database
used in this study includes three inddxjournals, namely Springer, Eric, and Google Scholar. These four
databases serve as a place to see the distribution of research on critical thinking skills in STEM/STEAM in
mathematics education. Identification using search strategies with keywordaroh segines produces 214
Springerindexed articles, 88 Erimdexed articles, and 17,300 Google Schaldexed articles. As a result,

17,602 journal articles have been classified at this stage.

Screening

In this phase, screening was carried out utiegnclusion and exclusion criteria in Table 2. Articles identified
in the previous identification phase were screened using the established inclusion and exclusion criteria.
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Table2. Inclusionandexclusioncriteria

Inclusioncriteria(IC) Exclusioncriteria(EC)

Publishsince2018(last5 years) <2018

Journal articles, conference Nonjournal articles, review journals, chaptersin
proceedings books,mastedissertationsprefacesppinion
Publishedn Englishlanguage Not publishedn the Englishlanguage
Mathematics€Education Not researclin mathematicgducation
Openaccess Not openaccess

Table 2 is the inclusion and exclusion criteria for filtering articles based on publication time, language, the field
of study and search access. The articles retrieved were only published in the last five years between 2018 and
2022. The data retrieved veejournaled articles. No books, book chapters, were excluded in the selection.
Furthermore, wenly focuson Englisharticlesto minimize the possibilitgf difficulties in languagdranslation.

For the field of study, the articles taken are particulamethematics education, and outside this field are
excluded. Finally, we focus on opancess publications, not opancess journals are excluded. After the
screening stage, 629 articles were identified for selection.

Eligibility
The feasibility phase igenerated from articles relevant to the eligibility criteria. After the screening phase,
articles screened through the inclusion and exclusion criteria are then identified for eligibility threugh re

screening using the eligibility criteria.

Table3. Eligible criteria

Eligibility Criteria(EC)

EC1 Studiedn thefield of mathematicgducation

EC2 Researchmethodology (qualitative, quantitative, mixed method, and
R&D), notasystematiceview

EC3 The abstractcontainsthe main researchkeywords, namely STEM or
STEAM andcritical thinking

EC5 Researclon studentsandteachersat all levelsof education(elementary

school,junior high, high school,andcollegestudents)

Table 3 isa guideline for selectingrticles in the feasibility phase. Articles identifiedtlre screening phase still

contain many articles in other fields such as science, physics, and biology in the STEM/STEAM approach.
Therefore, research articles outside the field of mathematics &dueae discarded. The title, abstract, and
methodology are thoroughly reviewed to ensure that the articles comply with the criteria and research
objectives. We screened articles by title and abstract containing keywords, as shown in Table 1. Furthermore,
we focused on all research methodologies except SRL because they have similarities with our study. Finally,
excellent articles are also viewed based on the research object. We chose research that studied students or
teachers at all levels of education, aditerature review. As a result, 58 articles were identified in this phase.

Inclusion

The final phase of the PRISMA approach is the inclusion of articles that have undergone several screening
stages. The inclusion stage of this article is carried out through an overall article review of eligible articles to
determine which articles are sefed as the primary literature. All answers to research questions must be
available and relevant to the research objectives, including the research design, research practices, data
collection method and the kind of research intervention. In this phaskcadegemoving is also carried out.

The same article is selected from several data based. Articles that do not contain answers to the research
guestionghat havebeenset will bediscardedin the finalstagejt wasdeterminedhat21 articles werencluded

in the primary literature data. PRISMA's stages in this study are shown through the flow diagram in Figure 1.

The PRISMA stages shown in Figure 1 establish articles as the primary literature for review based on research
guestionsFifteenarticleshawe beenidentified thataresuitablefor use. Thismumber is minimatompared to the

number ofarticlesidentified inthe initialphaseof 17,602. Thesdatashows that duringhelast five years, there

have been very few studies of critical thinking skills using STEM/STEAM approachesspecifically in
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mathematics education. We will see how the research study was carried out in tdrenshafracteristics afie
research, the methodology used, and the specific objectives of the research.

Recordareidentifiedthrough

Identification search engines .| Recordingoy keyword

Eric (N=88), Springer(N=214),

Google Scholar (N=17.300)
Total N=17.602

!

Recordafterfiltering (include
and exclude)
Eric (N=39), Springer(N=107),
Google Scholar (N=570)
TotalN=716

I
Recordafterfiltering by

A

Selectiorby Inclusion
andexclusioncriteria

A\ 4

abstract 1Retzlt_)itrtclizcreenedbaseobn
Eric(N=i2), Springeii=a). 2. Abstract

Google Scholar (N=31) 3. Eligibility criteria

|

| Total N=58

|

| v

| Included Rﬁcorcgcreenedbas?]cbr!

Total N=21 the entire content_t at is

relevantandremovingthe

| same article

Figurel. Flow diagramof prisamstage

Resultsand Discussion
Result

Data fromthe literature reviewesults were obtained basedtbe six mainquestions in this study. The research
guestions focus on developing critical thinking skills in mathematics education through the STEM/STEAM
approach. Research data can be an essential finding for educatoeseaidthers to consider their studies on
critical thinking skills in mathematics education and how STEM/STEAM is used to develop critical thinking
skills.

Article Distribution

The distribution of article is grouped by year of publication, journal name and indexing, place of research, level
of education of reseacrh participants. The mapping result of article distribution can be seen at Table 1. The
results show that the largessulibution of articles was found in 2021.

Distribution of PublicationYearsin LiteratureArticles

The first research question focuses on the distribution of publication years from 2018 to 2022. This distribution

of publication years wilshowthe numbe of publicationson critical thinking throughSTEM/STEAM studiesn
mathematics education over the past five years (Figure 2).
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Tablel. Article distribution

Publisher
No Study i]r?olljezgianlg Journalor ProceedindName Country  Participants
1. Singhetal.,2018 Eric InternationElectronicJournal Malaysia Studentat Senior
of Mathematics Education High School
2.  Aldahmashet al., Scopus CogentEducation Saudi Mathematics
2019 Arabia Teacher
3. Priatnaetal.,2020 Scopus Journal for the Educationof Indonesia Student at Junior
Gifted YoungScientists High School
4. Retnowati et al., Eric Online Journalof Education Indonesia Studentat Junior
2020 and Teaching High School
5. Oktavia & Ridlo, Google Journalof PrimaryEducation  Indonesia Student at
2020 Scholar Elementary
School
6. Suherman et al, Google Journalof AdvancedSciences Indonesia Studentat Senior
2021 Scholar andMathematic€Education High School
7. Twiningsih & Google International  Journal of Indonesia Student at
Elisanti, 2021 Scholar Emerging Issuesin  Early Elementary
Childhood Education School
8. Y. R.Kim et al, Scopus International  Journal of USA Student at
2021 Education in Mathematics, Elementary
Science, and Technology School
9. Bulu & Tanggur, Google Al-Jabar: Jurnal Pendidikan Indonesia Student at
2021 Scholar Matematika University
10. Safiraetal.,2021  Google THE 12th International Indonesia Student at
Scholar ConferenceOn LessonStudy University
(ICLS-XII)
11. Makhmudahet al., Google UnnesJournalof Mathematics Indonesia Studentat Senior
2021 Scholar EducatiorResearch High School
12. Insanietal.,2021  Google Journalof Physics Indonesia Studentat Senior
Scholar High School
13. Astuti & Riswandi, Google Asia-Pacific ~ Forum  on Indonesia Student at
2021 Scholar Science  Learning and Elementary
Teaching School
14. Changetal.,2021  Springer EducationTechResearclbev Taiwan  Student at Junior
High School
15. Kijima etal.,2021  Springer International  Journal  of Japan FemaleYouths
STEM Education
16. AydinG¢ r RO2Y Eric Participatory Educational Turkey Primary  School
Research Teacher
17. Evangelisto2021  Eric Journalof STEM Education USA College Teacher:
in Science,
Technology,
Engineeringand
Mathematics.
18. Siew,2021 Eric The 4th International Baltic Malaysia Studentat Senior
Symposium on Science ar High School
Technology Education,
BalticSTE2021
19. Google Early ChildhoodEducation Indonesia Student at
Scholar Elementary
School
20. Pahrudin et al., Eric European Journal of Indonesia Studentat Senior
2021 EducationaResearch High School
21 Arini & Utomo, Google International  Journal of Indonesia Mathematics
2022 Scholar Multicultural and Teacher

Multireligious Understanding
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Figure2. Distributionof publicationyears

Figure 2 The data shows that there has been an increase in research on critical thinking skills through
STEM/STEAM from 2020 to 2021 and will decline again in 2022. Most research will be conducted in 2021,
amounting to 71,42% of the existing research.

Distributionof PublicationCountriesin Literature Articles
Theresultsthat focuson geographicatlistributionshowthe contribution®f researchers fromifferentcountries
who study critical thinking skills in STEM or STEAM approaches to mathematics. The results show a

distribution in the affiliation of the first author. Most of the research was conducted in the couatigiofof
the first author.

Japan N 1
Malaysia GG
Turkey N 1

Saudi Arabia N 1

Country

Taiwan N 1
USA I
Indonesia NN 13

0 2 4 6 8 10 12 14
The Number of Paper

Figure3. Author'scountryof affiliation

Figure 3 shows how the contribution of researchers by country of affiliation. Only seven countries have studied
critical thinking skills in the STEM/STEAM approach to mathematics in the last five years. This number of
countries is still very small when compared to the number of countries in the world that should have the
potential to develop the critical thinkirgkills of its people througlisTEM/STEAM-based education. Thigudy

is still of low interest. Indonesia has the meggnificant number of authors, with 61,90% contributing to this
study, and other countries still need more interest.

152



International Conferenceon Social ScienceStudies(IConSoS),May 02-05,2024,Alanya/Turkey

ResearchtMethodologiesn LiteratureArticles

One ofthe essential factors in reseaishesearctdesignas a frameworkor research methods and instrunten
achieve the researcher's goals. The research design determines how the researcher's thinking style determines a
suitable way of developing critical thinking skills with STEM/STEAM and type of data ¢itedool to

improve Critical thinking ability through STEM (STEAM) used researcher to collected data.

Table4. Typesof methodandinstrumenbnresearctlesign

Method Study Instrument
Quantitative Suhermaretal., 2021 Critical thinking tests
Bulu & Tanggur2021 Critical thinking tests
Astuti & Riswandi,2021 Critical thinking tests
Changetal., 2021 Critical thinking tests, rubrics for evaluatingthe
STEM project work, and the collaboration
tendencycritical thinkingawareness
Aldahmastetal., 2019 Questionnaire
Aydin- Gurler,2021 Critical thinking scales
Pahrudiretal., 2021 Critical thinking tests
Singhetal., 2018
Qualitative Kim etal., 2021 Critical thinking tests
Evangelisto2021 Interviewsheets
Siew,2021 Openendedjuestionsfocusgroupobservatiorand
interviews
Wijayanti& Latiana,2021  Interviewandobservatiorsheets
Mix method Makhmudaltetal., 2021 Critical thinking tests

Kijima etal., 2021
Oktavia& Ridlo, 2020

Development Priatnaetal., 2020

Twiningsih &  Elisanti,

Pre andpostinterventionsurveys
questionnairegritical thinking tests

Assessmenbf contentvalidity, face validity, and
construct validity

Media validation sheet, a teacher response

2021 guestionnairea studentobservationsheet,and a

student learning result sheet

Arini & Utomo, 2022 Expert validation questionnaire and  teacher
questionnaires

Safiraetal., 2021 Observationsheets

Insanietal., 2021 Observationsheets

Retnowatietal., 2020 Critical thinkingtests

Table4 showsthe researctdesignandinstrumentaisedto developcritical thinking skills with a STEM/STEAM

approach. This type of quantitative method is the most widely used compared to other types. Furthermore,
development method and experimental design is used second most. The percentage of the use of the type of
research method is quatitative 330, development 28.57%, qualitative 19.05% and mix method 14.28%.. The
most widely used type of research instrument is the critical thinking test. The test is designed to measure the
critical thinking skills of participants and its use is seen not onlguantitative methods but also in other
methods such as qualitative, mixed methods and development.

Typeof ResearctPracticein Literature Articles

The results of the review reveal that there are many research practices used as models or strategies by
researchers. Table 5 reveals 13 different types of practices used by the researchers reviewed. Two articles use
projectbased learning as a best praetand one for each type of practice. In addition, two articles need to
mention the types of research practices used, and most of the research practices in STEM/STEAM use project
based approaches and technology applications. These results indicate jdwtbpsed learning is the most
suitable learning model for use in the STEM/STEAM approach, while other models that vary are more directed
at the purpose of identifying critical thinking skills both cognitively and effectively (Sun Han et al., 2014;
Priatra et al. al., 2020; Tseng et al., 2013). There were 6 out of 21 articles that did not use models or strategies
integrated with the STEM/STEAM approach.
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Table5. Researclpractices

ResearcHPractices

Study

Projectbasedearning
Technologicaintegration
Coloredtwo-dimensionafigure mixing
Android-basedhpplication
Roboticcodingactivities
PeerAssessmenttacilitated
Blendedlearning
Problembasedearning

Inquiry learning
LearningCommunity
DesignThinkingWorkshop
Profesionatievelopmenprogram
MenteeOutreacHrogram

Not mentioned non-practices)

Bulu & Tanggur,2021,0Oktavia& Ridlo, 2020
Suhermaretal., 2021

Twiningsih& Elisanti,2021

Arini & Utomo, 2022

Y. R.Kim etal., 2021

Changetal., 2021

Safiraetal., 2021

Makhmudaltetal.,2021,Singhetal., 2018
Pahrudiretal., 2021

Insanietal., 2021

Kijima etal., 2021

Aldahmastetal., 2019

Siew,2021

Priatna et al., 2020, Astuti & Riswandi, 2021, Retnowati et .
2020, Aydin -G ¢ r 12@24, Evangelisto,2021, Wijayanti &
Latiana,2021

TheKind of Interventionin Literature Articles

Interventionin this research question is defined as the main activity of the stated research objectives. Many
types of interventions are found in assessing critical thinking skills through STEM/STEAM in mathematics

education.
Table6. Thekind of interventionof the paper
Activities Study
Developingof learningmodel Priatnaet al., 2020, Safira
etal., 2021

Comparingof critical thinking skills betweergenders
Conductingeducationainterventionsfor adolescenfemaley o u t

perception®f STEMtopics
Developingof media

Developingthe coloredtwo-dimensionafigure mixing media

Developingandroidbasedapplication
Developinglessonplans,worksheetsandinstrumenttestsof critical

thinking ability
Developingof rectangulamodule

Conductingof Roboticscodingactivities

Usingof Webe-learningSchool

Analyzing the implementationof STEM approachin learning

mathematics

Suhermaretal., 2021
Kijima etal.,2021

Twiningsih &  Elisanti,
2021

Arini & Utomo,2022
Insanietal., 2021

Retnowatietal., 2020

Kim etal., 2021
Suhermaretal., 2021
Astuti & Riswandi, 2021,
Wijayanti & Latiana,2021,
Pahrudin et al., 2021
Oktavia & Ridlo, 2020,
Singhetal., 2018,Bulu &
Tanggur2021

Identifying of peer assessmenti facilitated STEM (PA-STEM)
approach

Identifying Stateof predictionof the critical thinking dispositions
Describingcommunity colleget e a ¢ methodadd techniquesn
STEMdisciplines

IntegratingSTEM throughShortprofessionatlevelopmenprogram

Changetal., 2021

AydinG ¢ r 22T
Evangelisto2021

Aldahmastetal., 2019

Tacklingthe STEM learninggap

Siew, 2021

Table 6 shows that 12 types of interventions can be identified from 21 literature articles. The highest type of
intervention, at 28.57%, was through Analyze the implementation of STEM approach in learning mathematics.
Some researchers tried to developiaait thinking skills through various media such as the coloured two
dimensionalfigure mixing media, android,lessonplans, worksheetsjnstrumenttests,and modules.Various
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interventions have been used by researchers to develop or analyse critical thinking skills in mathematics
education. Another exciting type of intervention is through robotic coding and peer assessment activities to see
how this critical thinking ability imchieved.

Discussion

The research findings show that in the last five years (2022), research examining critical thinking skills
through STEM/STEAMN mathematiceducatiorstill needso be madeublic. Of the 17,602articlesidentified

through seach keywords in three large databases, namely Eric, Springer, and Google Scholar, only 21 were
identified asrelevantto the purposeof this study.Thelow numberof relevantarticlesrelatesto specificresearch

topics with three main keywords: ritical thinking, STEM/STEAM, and mathematics education. Based on the
findings, most of the research in this study was conducted in 2021. This data has increased since 2020 and
decreased again in 2022. The sigmifit increase in research in 2020 and 2021 was investigated due to the
increasing popularity of STEM/STEAM for enhancing 2é&shtury skills. STEM is a critical issue recognized
internationally as a foundation for economic growth and advancing skills peegdein the 21st century (Chai,

2019; Maass et al., 2019). Especially in mathematics education, the results show that integrating STEM into
learning canmprove the studentaccomplishment imalgebra, geometry, and probability (Han et al., 20T6g

dedine in publications in 2022 is that most of the STEM/STEAM research in mathematics education does not
lead to developing critical thinking. Most of the research was conducted to examine the perceptions of teachers
and prospective mathematiesacherabou STEM (Pathoni, Ashyar, Maiso& Huda, 2022Hoonetal., 2022;

Rahman et al., 2022). Hoon et al. (2022) say that the importance of STEM contrasts with their concerns about
teachers' knowledge and readiness to implement STEM. Identifying and evaluatipgrtleptions of teachers

and prospective teachers regarding their knowledge, readiness, experience, and efforts to practice STEM will
become more important for research in 2022.

Regarding the distribution of the author's countries and the same times#daah was conducted, the findings
show that in the last five years, only five countries have been interested in conducting critical thinking studies
through STEM/STEAM in mathematics education. Indonesia has the highest number of studies compared to
othe countries. Indonesian researchers' interest in developing critical thinking skills through STEM/STEAM s
based on the low mathematics achievement of Indonesian students in PISA (Suherman et al., 2021). Based on
PISA results in 2018, 72% of Indonesiand®nts are considered low achievers in mathematics (Schleicher,
2019).PISAresultshecomea reference foeducatorsn Indonesiao improvethe quality of Indonesiarstudents'
mathematical abilities in various ways, one of which is through the STEM/STHgdvbach. The research
results show that STEM learning can improve students' critical thinking skills (Suherman et al., 2021). STEM
step will provide students with new information on what has been observed, allowing them to analyze and think
critically (Borrego & Henderson, 2014; Hobbs et al., 2018; Kusumah, 2019). Other countries such as the USA,
Taiwan, Saudi Arabia, Turkey, and Malaysia have made small contributions to this study. The small number of
countries that contribute shows the need for more sityeof countries to study critical thinking through
STEM/STEAM. Even the USA, as a STEM pioneer country, only contributes a little to studying critical
thinking skills through STEM/STEAM. Researchers from the USA conducted research through robotic coding
activities in math class. Robotic coding activities have transferability implications that afford STEM learning
access and opportunities for students to develop mathematical reasoning and critical thinking skills that are
operable in a coding environmekdiih, 2012).

Other findings regarding the research methodology used in the research articles reviewed, most researchers use
guantitative research, followed by Research and Development (R&D). Meanwhile, qualitative and mixed
method research was used byraal number of researchers. R&D research is mainly used by Indonesian
researchers, including developing learning tools such as lesson plan sheets and student worksheets based on the
STEM approach to improve students' critical thinking skills (Insani et2@R1). The existence of various
research designs also influences the type of data collection tool used. The findings show that there are seven
types of data collection tools or research instrument used yaitu critical thinking tests, questionnaak, critic
thinking scales, critical thinking awareness, interview sheets, open ended questions, observations sheets,
interview sheets, survey, assesment of validity, collaboration tendency and STEM project work. Test
instruments are this study's most used tydedata collectors. The test instrument was used to measure and
determine the achievement of critical thinking skills ugimg STEM approachs a cognitive aspect of students.

For the affective aspect, a questionnaire was used to find student respotieedetoning being carried out

(Insani et al., 2021). Identifying critical thinking skills can use tests as quantitative data, and perceptions about
critical thinking can use questionnaires, peer assessments and interview sheets as qualitative déta. Severa
researcherfArini & Utomo, 2022; Insanetal., 2021;Retnowatiet al., 2020; Twiningsih& Elisanti, 2021)use
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validation sheets to validate product development. In addition, observation sheets and documentation tools are
used to collect research data during the research process.

This study also revealed that many types of research practices are used to exaicaheharking through
STEM/STEAM in mathematics education. Of the 13 types of research practices, the-pasgrttlearning

method is used the most. However, many of them do not use research practices in their research including
(Priatna et al., 2020; Ati & Riswandi, 2021; Retnowati et al., 2020; Aydi@urler, 2021; Evangelisto, 2021),
(Wijayanti & Latiana, 2021). These results align with the results of a literature review by (Pahmi et al., 2022),
which examined thénfluence ofSTEM in mathematiceducation.Fahmi found that fron20127 2021,project

based learning was the most widely used model, namely, 43% of the total research samplebaegect
learning is a dynamic learning approach where students actively explomgorbdiproblems and chiainges

and gain more profound knowledge (Bell, 2010; Kricsfalusy et al., 2018; Wiek et al., 2014). The main
characteristic of this projedtased learning is directed learners and engages learners in finding the concept of
discipline through a constructivavestigation( G¢ | bahar & Ti nmaz, 200 dasedYa dav
learning is very suitable for the STEM/STEAM approach because it can increase student interest in the studied
field. In addition, projecbased learning can improve critical thingirskills as a 2lstentury skill. The
characteristics of projedtased learning follow the 2tsentury learning paradigm, and current research shows

that projects can increase students' interest in STEM studies. The many types of practice used rim literatu
articles indicate that critical thinking skills can be improved through various practices or research models. This
type of practice also fits the characteristics of STEM/STEAM as an interdisciplinary approach.

Finally, findings on the types of interventions carried out by researchers show results as varied as the types of
practice. Thigype of interventionrefers to the specifigoalsof theresearcland the wayheresearcher achieves

his goals. This interveiutn is described through research activities, such as comparing critical thinking skills
between the sexes (Suherman et al., 2021). Sherman stated that there were differences in the ability to think
critically mathematically between male and female stigl&mtSTEM learning. Female students have higher
critical thinking skills than male students. In another study,(Aldahmash et al., 2019) developed a teacher
professiorprogramby integratingSTEM into it. Aldahmashanalyzes matandscienceteachersn SaudiArabia
concerning the way teachers teach STEM. This short STEM program is expected to improve critical, creative,
and analytical thinking skills in Saudi Arabian teachers. The most widely used type of intervention was
development activity by 46.7% of thhesearch literature sample. Development activities in this study include

the development of learning models, media, and teacher professional programs. This development research
trend is mainly carried out in Indonesia (Arini & Utomo, 2022; Insani et &212 Priatna et al., 2020;
Retnowati et al., 2020; Safira et al., 2021; Twiningsih & Elisanti, 2021). The trend of this development
intervention is based on the popularity of STEM in Indonesia, which is still growing in the last five years. The
various idatified interventions show various ways and research activities that can be carried out to examine
critical thinking through STEM/STEAM in mathematics education. Researchers, especially researchers in
mathematics, can use this finding as an alternativeda@eeloping various 2lstentury skills through
STEM/STEAM.

Conclusion

STEM has become a popular approach in the last five years specially on mathematics education, but only a few
have been explicitly identified in the study of critical thinking. Research on critical thinking through
STEM/STEAM in mathematics education fron@1B to 2022 was mainly conducted in 2021. There was a
significant increase from 2020 and a sharp decrease in 2022. The most primary authors who study critical
thinking through STEM/STEAM come from Indonesia, and contributions are evenly distributed &dssH

Taiwan, Saudi Arabia, Turkey, and Malaysia. The most widely used research methodology in this finding is
development research or R & D and quantitative research. This methodology aligns with the types of data
collectiontoolstheresearcherased.Theyuseda varietyof testinstruments anduestionnaireto seetheresults

of the study. The SLR results show the types of interventions from each country as a typical way to assess
mathematics critical thinking skills through STEM/STEAM. The best maeti f or i mproving
mathematical critical thinking skills in STEM/STEAM is Proj&4sed Learning (PBLHowever, this practice

is not used by many development researchers. The authors find distinctive features in the interventions used by
researches to improve the critical thinking of learners from each country. The most common intervention was
an analysis of the implementation of the STEM/STEAM approach in Indonesia. Many Indonesian researchers
also developed learning models and media. Other deanfocused more on computasised activities,
developingcommunityprogramsandidentifying participantsperceptionf critical thinking. Thesedifferences

give each country its owcharacteristics in improvingndidentifying thecritical thinking skills of its people.
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These differences ipractices and interventions calso provide alternatives for researchers in their research
critical thinking through the STEAM approach.

Recommendations

The SRL findingsillustrate howeachresearcher frordifferentcountries hasheir owncharacteristicto analyze

and develop mathematical critical thinking skills for their communities through the STEM/STEAM approach.
Therefore, we recommend researchers who are interested in this stddyctmyduct research using the best
practices and interventions used by other researchers outside your country. It will provide new nuances,
experiences, and interesting results if we try a new things outside the customs of our country. We can also see
different result from our reseacrh with others.
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Abstract: The aim of this study is to elucidateetconcepts associated with positive psychology found in the

t houghts of Ah met ¥e s\eevlii . anTdh eHarceés eBaaglkcthakut i | i zed t he
According to the findings obtained at the conclusion of the study, it is evident thaptosoeh as patience,
encouragemengratitude, optimismsocialinterest,and perseverance amssociated witlthe thoughtsof Ahmet

Yesevi investigated in the research. Additionally, it is observed that the concepts of optimism and perseverance
arealsd i nked to the t heouWehltis eoxfanmianceéd Bienk ttaltke r esear ch.
that the thoughts of bot#th VEhmeten¥esnpuaissacdnidaepé sBe¢ hia
positive psychology within the scope of thissearch. This underscores the presence of themes promoting

positive psychological attributes within the philosophical and spiritual perspectives of these influential figures.

Keywords: PositivepsychologyH a & & k -E\éelk AhmetYesevi

Introduction
Conceptsof Positive Psychology

Positive psychology is a scientific discipline that assists individuals in establishing a positive connection at
everystageof life and enhancintheir livesby providing positivelife experiencesand insight§Peterson2000).

It offers a perspective where not only illness, weakness, and harm are examined but also focuses on strengths
and positive qualities. Additionally, positive psychology encompasses various life domains such as work,
education, insight, love, personawtlopment, and enjoyment (Seligman, 2002).

One of the significant concepts addressed within positive psychology is "flow." Hefferon and Boniwell (2018)
define flow as being fully immersed in a physical or cognitive activity moment by moment. Flow is
chacterized by the individual's intense focus on the task at hand, where they become so engrossed that
thoughts of failure disappear, and they are unable to think about anything else outside of that task (Dietrich,
2004). Achieving flow can be consideredasimportant method aimed at disregarding negative thoughts and
increasing positive emotions (Hefferon & Boniwell, 2018).

The concept of gratitude is also addressed within positive psychology. Emmons (2004) describes gratitude as a
feeling of satisfactiorandalsoasa phenomenoithat includesa cognitive dimensionlt is observedhat the term
gratitude is used interchangeably with thankfulness and is also considereda posi ti ve character
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& Yéel déer ém, 2017). The word gratitude, of Latin orig
beauty of giving and receiving gifts (Emmons, 2007).

Patience is a concept frequently encountered in positive psychology. Patience is tlss pfomeceptance,
endurance, and struggle in the face of any kind of difficulty, stress, loss, or hardship. Patience, which helps
individuals cope with the challenges encountered throughout life, contributes to their success and ultimately to
their happines (Dogan & Gulmez, 2014). The tendency of calmly waiting while dealing with disappointment,
distress, or pain is considered as patience, a desired character strength that supports individeadgwell
(Harned, 1997; Schnitker, 2012).

Encouragement is enof the important concepts addressed within positive psychology. Encouragement, which
involves individuals having confidence in their potential to achieve their goals, is a process supported by
psychological counselors (Cheston, 2000). This process helpgduals achieve their goals by encouraging
them to have confidence in their abilities.

The concept of optimism is highly important in positive psychology. Seligman (1998) challenged the view of
behaviorists, who believed thadividuals'behaviorsare shaped solelpy rewardsand punishments. According

to him, behaviorists ignore individuals' consciousness and argue that the only way to change is to change
environmental factors. Seligman (1998) argued that individuals can develop in a positiverdisgathanging

their thought patterns. As the opposite concept of learned helplessness, the concept of learned optimism
suggests that individuals can learn not only helplessness but also optimism in the face of negative events.

Social interest refers taadng about humanity in general and not putting one's own interests first. This type of
interest involves individuals focusing on the wledling of societyand people bgmpathizing with others (Leak
and Leak, 2006). Social interest is essential for budividual and societal mental health.

Perseverance refers to the determination and resilience that do not diminish even after years of failure. This
characteristic is seen as the determination of individuals to achieve their goals without giving up in the face of
difficulties. In short, persarance contributes to individuals achieving positive outcomes through steadfast
effort (Pappano, 2013).

Ahmet Yesevi

Ahmet Yesevi was born in the town of Sayram in Western Turkistan. It is estimated that he was born in the
second half of the 11th centurly is known that he passed away in 1116 (Bice, 2016). Concepts that can be
associated with positive psychology are prominent in the wisdom of Ahmet Yesevi. In this conitesgdh

that examining the life and wisdom of Ahmet Yesevi in the light oftimespsychology is important for both
history and psychology fields.

Ha B8& k #e\W| ~
The probablebirth anddeathdatesof H a 8 & k -EVOexhrédeterminechs1209and1271,respectivelyandit is
thought t hat he passed away at the age of-e6%¥el(Cbgan

perspective on people lies in the philosophy of Ahmet Yesevi. His aim is to ensure that people have the will to
live together with good, right, arltbautiful values (Bayar &Bayar, 2016).

Ha 8@ k €\« | Undesstanding of Ethics

When we | ook -€éatvVeHdc s BwktkOkK Mako©l ©t , " it i s generally
specifically in the understanding of "four gates fastgtons," especiallyn the gates of gnosis and truth (Bayar
and Bayar 2016). According to this Yélmaz et al. ( 20

1 The Stationsof the Gate of Sharia:

1. Believe
2. Learnknowledge
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Earnhalal(lawful) income
Worship

Be beneficialto one'sfamily

Do notharmtheenvironment
ObeytheProphet'csommands

Be compassionate

. Beclean

0.Avoid uselessaindunnecessariasks

BOoo~NoOA~®

==

The Stationsof the Gate of Tarigat:

Repent

Obeytheadviceof theguide(spiritualleader)
Dresscleanly

Fightfor goodness

Loveto serve

Fearinjustice

Do notfall into despair

Takelessons

. Distributeblessings

0.Seeoneselfaspoor

BOoOoNoTOR~WNE

The Stationsof the Gate of Truth:

=

Be humble

Do notseeanyone'dlaws

Do notrefrainfrom anygooddeeds

Love everythingcreatedby God

Seeall peopleasone

Aim for anddirecttowardsunity

Do nothidethetruth

Know the meaning

. Learnthedivine secret

0.Reachthedivine existencgUnity of Being)

BOOoNoTORWNE

==

The Stationsof the Gate of Knowledge (Marifat):

Be courteous

Stayawayfrom selfishnessialice,andresentment
Excessivealesires

Patienceandcontentment

Modesty

Generosity

Knowledg

Tolerance

. Know oneself

0.Wisdom

BOo~NoO~WNE

Ha B& k 1#€\Wea| Thoughtson Education

When we examine the |ife Vehd , wavrksseef tHaté mBelatl ©k vy,
education are prioritized. His ideal human model is someone who, even if hurt, does not hurt others, and is a
matureandvitous i ndividuad .VdIn 'Has éa Berkda@xh t o education,

limiting thoughts and conventional ideas.
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Furthermore, instead of using intimidating expressions like "you will go to hell" or "youwitllm i n f i r e,
Bek®#©Kel  employs an approach that does not rely on
and narratives using a fluent language that encourages them to think (Bayar & Bayar, 2016).

According t-® Waliée, Belke¢ aper fect human type i s, above
evil . AdditioaaNey| ' Blaper Bpktakve on human beings an
prejudiced ideas, considering lovialj humans and refraining from criticizing others as prerequisites for being
human (Oztur k, 1995). Anot heér Veeslpecits egnepnhdaesri zeeqdu ablyi tH:
there is no distinction between men and women in the eyes of Gotdpothagenders are equal, and there is no
superioritybetween them. This perspective is affirmedliiy following quatrain: "In the language of love, male

and female are not asked / Everything create@dy is in its rightful place / In our view, there is difference

between male and female / Deficiency and lack are in your views" (Menemencioglu, 2011).

I n school s, the concept t hat facilitates the defini-
2017). Green et al. (2011) defined positaducation as the application of positive psychology in education. In

the surviving wohr¥el of WwWecfedBetkli @ik there are no restr
ideas in his educational approach (Bayar & Bayar, 2016). While the coaliegtion of positive psychology

may have a recent history, the concepts of positive psychology have found their place in oral and written
language since the existence of humanity. In this context, it is thought that evaluating the views of individuals

who have influenced the science and thought of humanity in their eras and subsequent generations would be
beneficial for positive psychology. Therefore, the aim of the research is to evaluate the thoughts of Ahmet
Yesevi and Haceé Be isclingof posgtiveipsychalogy.er ms of t he

Method

ResearchModel

Qualitative research encompasses approaches that involve qualitative data collection methods such as
observation, interviews, and document analysis. In this study, document analysis has bedn Tiiézaim of

qualitative research is to examine individuals' perceptions and events in a naturalistic and comprehensive
manner (vyeldéréem & Si msek, 2016, p . 39) . Merriam (2
finding appropriate document&) checking the originality of documents, (3) creating a systematic approach to

coding and cataloging, and (4) analyzing data (conducting content analysis). In this study, the thoughts of
Ahmet Yesevi &#ndVeHac é aBek tbaekwe n usshasabeen rore abncepts that cah hee f o ¢
associated with positive psychology. The aim of the research is to describe these concepts. Data were collected
through document examination method in the data collection phase. Document examination involves analyzing
written materials related to the phenomenon or phenome

Data Collection

In this study, data were collected through the method of document examination. Document examination is a

met hod that involves analyzing written materials rel
In the process of collecting data, the bk " G¢ng¢gmégzeéegn Akk Yol cuna Divané H
di scussing the positive psychology concepttals(200/) Ahmet
for discussing the positiveé pVeylcihowergery sosompst Whiag s p roif ma
examining these sources, concepts related to positive psychology were identified and evaluated.

Data Analysis

The data collected through document analysis method were analyzed using descriptive analysis. The main aim

of descriptive angkis is to reach concepts and relationships that can explain the collected data. Descriptive
analysis consists of four stages: creating a framework for descriptive analysis, processing data according to the
thematic framework, identifying findings, andent pr et i ng findings (Yéldérém & S
informationrelatedto Ahmet YeseviandH a & & k -E\&elkwassearchedandthenthesesources were matched

with positive psychology concepts based on their relevance. Themes were determmelih@do these

concepts, and data were evaluated and discussed based on the appropriate positive psychology concept.
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Limitations of the Research

The research is | imited to the accessiblVelwrist tweorr dso
thoughts.

Validity and Reliability

To ensure the validity and reliability of the research, the concepts classified by the researcher through
desciptive analysis were presented to a subject matter expert for evaluation. In line with the opinions of the
subject matter expert, certain keywords were added to the thematic frameworks. During the descriptive analysis
of keywords, the common opinions dfet researchers and the subject matter expert were taken into account,
thus ensuring validity and reliability.

Resultsand Discussion
Evaluation of Ahmet Yesevi'sThoughtsin terms of Positive Psychology
Gratitude

When the concept of gratitude, meaning giving thanks for what one has, is considered, it can be explained
within the framework of focusing on strengths. Gratitude is also emphasized implicitly or explicitly in the
wisdom of Ahmed Yesevi. For example (Bi@916):

"l swallowed blood, said 'God," He showed mercy; He took my sorrow, saying, 'Don't let him stay in hell’; |
became happy and went underground; This is how | came after hitting the stone."
In anotherexample;

"What comes, you must see it from God; They separated his Yusuf from that Kenan; | came from that blessed
Turkestan where | was born; | came after beating the stone."

Patience

Patience is considered one of the essential traits of a strong personaldgitive psychology (Peterson &
Seligman, 2004). The concept of patience is also emphasized in the wisdom of Ahmed Yesevi. For example
(Bice, 2016):

"The one who forgives, he who helfize poor;He who knows the grace, he who does not feellségl;he who
does not get angry, he who does not envy; They are patient, and their virtue is high."
In anotherexample;

"Don't blame me for being patient; It is my habit to be patéam to persevere; My heart is a lion, my love is
Yusuf; | don't eat his teethdie."

Encouragement

Encouragement, the practice of inspiring and uplifting others, is an essential aspect of positive psychology
(Seligman, 2002). In the teachings of Ahmed Yesevi, encouragement is often highlighted. For instance (Bice,
2016):

"Whoeverclaimsto berighteousto beabeliever;
Should harbor no anger, harbor no malice;
Toforgive, to do goodto thosewho do wrong;

Thisis truegreatnesghisis the markof thenoble."

In another instance;

"If you seekthe pathof faith, howdo youtread?

How do you ascendhe mountainthe Prophebnceled?
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If unsurethenseek;May Godgrantyougrace,
To embodyforgivenessandwalk in nobleembrace."

Optimism

A pessimistic outlook, perceiving negative events as generally permanent and pervasive, negatively affects
individuals' life satisfaction, while an optimistic outlook or learned optimism perceives negative events as
generally temporary and specific, andsjpiwe events as permanent and pervasive, positively impacting life
satisfaction (Szczesniak & Soares, 2011). In the wisdom of Ahmed Yesevi, evil is associated with hell while
goodness is associated with heaven. It is evident that optimism is closedd ttelahe tendency to focus on the
positive, a concept frequently addressed in positive psychology.

Sociallnterest

When examining the wisdom of Ahmed Yesevi, it is observed that he focused on tieiwglbf society. In

this regard, Ahmed Yesevi andshteachings are directly relevant to the domain of social interest in positive
psychology. Indeed, when explaining Islam to the newly converted community or imparting Sufi etiquette and
guidance to his disciples, he acted with a social consciousness désalfishness. An example of this can be
seen in the following excerpt (Bice, 2016):

"Oh friends, in the path, | saw the market; | found my earnings and set up shop there; My heedless heart
awakened there on its own, If pleased, | would endure nightiayin love."

Another example of his abandonment of $eférest for social concern is evident in his addressing those who
would receive spiritual guidance through his wisdom:

"In thefields of eternity,l shallguidethem;If troubled,| shallbetheirremedy."

Social interest entails a concern for humanity in general and putting one's own interests aside. This type of
interest involves focusingn the weltbeingof societyand individuals througempathy(Leak & Leak, 2006) It
contributes to anndividual's belief in their own success, thus aiding in their motivation (Kandemir, 2015).
Socialinterestis indispensablén positivepsychologyfor bothindividual andsocietal weHbeing.In the wisdom

of Ahmed Yesevithereis a conceptof "we" rather thail". Socialinterestis evidentin the following linesfrom

Ahmed Yesevi's wisdom (Bice, 2016):

"l took pearls from the sea of truth, | served the perfect guide perfectly, | released those who strayed from the
path, | became a leader fihnose followers."

"The perfect guide frorlemedan, The cherished abode of the inner and outer saints, The sdigisevathin
and without, At the age of seven, | received a share from the guide."

"If | were to utter their names, my tongue would burne Tvord of the perfect guide is my condition, Both the
guide and the guidance of soul and tongue, | remained separate from the guide in this way."

Perseverance

Perseverance refers to the determination to overcome difficulties and the unwavering inteceteamination

that persists despite years of failure (Pappano, 2013). In the field of positive psychology, concepts such as
perseverance and determinatame emphasizedAccordingly,if anindividual possessethesequalities,theyare

closer to realimg their potential. Ahmed Yesevi valued the concept of perseverance and being perseverant in
histeachingsin the etiquette othe Sufi order,bothdisciplesand spiritualguidesareobligated to wakeip early

in the morning and perform their prayers with a certain principle, while also fulfilling their worldly duties. In
doingso, their soleaimis to become beloved servamkGod. It is statedhatonly throughperseveranceanthe

disciple and spitual guide achieve the mentioned goal, as expressed in the following lines (Bice, 2016):

"The discipleand spiritual guide wilachievethe mentionedjoal only throughperseverancelheywill rise with
tears and walk, They will fear God and express thieia at dawn."

166



International Conferenceon Social ScienceStudies(IConSoS),May 02-05,2024,Alanya/Turkey

Evaluation of Ha @& k té\&ek's Thoughtsin terms of Positive Psychology
Optimism and Perseverance

In line with the optimistic perspective of positive psychology, it can be observed that the ideal human model
defnedbyHac é ®BeWkRtedu , which emphasi zes ¢uadeindnic &tsbutasuc h as
being at peace with society, anéitg good, righteous, and beautiful, parallels the principles of positive
psychology: Heaedé& Rekntsaxered | oving alll people and re
for being human (Ozturk, 1995). Positive psychology argues that farwsi individuals' positive traits will
enhance their quality of l'ife and deveel\epl it hseiedupcaatte
approach, there are no punitive reinforcements directed towards negative situations such as "yoa hdll'go t

or "you wild/l burn in fér¥éli'Acxcordwngftohéeélaper Be&t al
person is the one who is not hurt, even if they are physically hurt (Bayar & Bayar, 2016).

I'n relation-éto/eHac¢ s téEndikghihig absenes rthat a variety of moral virtues are
mentioned in all forty stations of the "four gates forty stations" understanding, especially in the stations of
marifat(knowledge)and hakika{truth) (Bayar & Bayar,2016).Accordingly,beinghumble,not seeinganyone's

faults, not withholding any good deeds you can do, loving everything God has created, seeing all people as one,
directing towards unity, being courteous, being free from selfishness, enmity, and resentment, practicing
moderation (limiting excessive desires), patience and contentment, generosity, toleraneenoséédge

(Yel maz et al ., 2007) are directly related to positiyv
desiresanbeassociated witlthe concept offl ow in positivepsychologyIn the concept oflow, there needto

be a balance between competence and challenge in an individual's life for continuity to exist. When an
individual faces situations that are either too easy or too difficult for their congeetevel, an imbalance

occurs. Therefore, the concept of moderation (limiting excessive desires) is important for the existence of
balance.

Conclusion
In this study, the thought€ ¥kl iAhmetreVYesalVivatbad Hmc
psychol ogy. As a result of the research, i-& Welsi det

emphasized concepts such as gratitude, patience, forgiveness, love, and compassion in their wisdom. These
concepts are among the main components sttige psychology. Therefore, it can be said that the thoughts of
Ahmet VYesevi @an&¥eHacédaBekstsagnificant contributions t
the wisdom of Ahmet -éYevsedvii iann dt eH ancsé b shHau dmgdi oh bothe p sy c
psychology and philosophy. Positive psychology can benefit from the thoughts of these two thinkers, who have
played a significant role in the development of Turkdislamic culture and thought.
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Abstract: The aim of this research is to understand the flexibility of students in solving problems related to
number sense. Flexibility can be observed through the strategies used by students, whether they employ
standard algorithmiprocedurs or utilize intuitivethinking strategiesThis studyis a qualitativeresearch witla

case study method. The research sample consists of 35-gighih students who have covered the material of
integers and have been given a written test. Test results are divided into two categories: students who solve
problems using number sense straggand students who do not use number sense strategigsptin
interviews were conducted with two representative students who took the written test. The interview results
indicate that students who solve problems with humber sense strategies undiestandcept of number
density, whilestudents who do netsenumber sensstrategieslio not yethaveanunderstandingf the meaning

of numbers. Overall, students tend to use procedural methods to solve the given problems. The results of this
research arexpected to be used as a basis for designing learning activities that accommodate number sense
abilities.

Keywords: NumbersNumbersenseFlexibility in thinking.

Introduction

All humans, from the first year of their lives, have a vedieloped intuition about numbers. Even in the early
stages of development, humans possess the ability to recognize changes in a small collection, when, without
direct knowledge, an object has haemoved or added to their collection. This ability is referred to as number
sense (Tobias Dantzig, 1967). Number sense involves rational, creative, effective, and flexible thinking,
allowing students with adequate number sense to solve problems effectireatively, analytically, and

flexibly. Number sense is built on meaningful learning experiences and not on the use of standard algorithms,
such as complex formulas and written calculations. Furthermore, NCTM (1989) states that number sense is an
essetial skill to be developed in the mathematical process.

In the mathematical assessment dimension within the National Assessment of Educational Progress document
(Nelson et al., 2003), number sense is considered a content strand implying that almos$teatiatnzdl topics

always involve numbers. Someone with good number sense does not require written calculations to answer
simple arithmetic but can process them mentally. Students' understanding of numbers aims to develop
calculation skills so that this undganding can be used as a flexible thinking strategy in everyday life. For
example, when students are confronted with the question "is 87 x 0.09 less than 87, slightly less, slightly more,
or much more?To answer this question, a strosgnse of numbeis crucial, withthe expectatiothat students

can respond that 87 x 0.09 is much less than 87.
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The abilityof number sense can be examined based on the strategies employed by students in solving problems,
whether using number sense strategies or standard procedures (Yang et al., 2004). Students utilize standard
procedure strategies when they apply written algors to solve problems (Yang et al., 2004). Furthermore,

Yang also states that students are considered to use number sense strategies if they can apply one or more of
several number sense indicators, such as the basic meaning of numbers, equivalemdoapsesentations of
numbers, benchmarks, estimation, and the relative impact of arithmetic operations.

Indicators of Number Sense

Number sense cdre observed bgxamininganindividual's flexibility with numbers. Irthe context ofearning,

this flexibility is observed when students apply one or more of the three components of number sense:
understanding the meaning of numbers, understanding arithmetic operations, and applying knowledge of the
meaning and operations of numbers tonpatational settings (Mcintosh et al., 1992; Mcintosh et al., 1997).
These three components are further broken down into six indicators, namely:

1) Understandin@f the meaningandsizeof numbergnumberconcepts)

Thefirst indicator measurethe understaniohg of the basetennumbersystem(integers fractions,anddecimals),

including patterns and place value that convey the meaning or size of a number. For example, 5/6 is a fraction
less than one, approaching one due to the relationship between the numerator and denominator. Similarly, 1000
is a large number whereferring to the school population but a small number when referring to the city
population. Additionally, the first indicator involves relationships and/or comparisons of humbers to standard
benchmarks, including comparing the relative size of numbergwveéthingle representational form.

2) Understandingnduseof equivalenformsandrepresentationsf numbergmultiple representations).

The secondndicator measurethe ability to identify and/orrephrasenumbergo generate equivalefiarms. This

ability is related to the use of decomposition and recomposition to rephrase numbers to make them more
manageable in processing. Additionally, the second indicator also assesses the ability to associate and/or
compare numerical magnitudes with physical refererfsach as a set of items, shaded areas, or positions on a
number line), including intersections between various representational forms.

3) Understandinghe meaningandeffectof operationgeffectof operations).

The third indicator measures the understanding of the meaning and effects of an operation, either in general or
related to a specific set of numbers. For example, division means breaking numbers into a certain number of
equivalent subgroups, or multiplyiry a number less than 1 results in a product less than another factor. This
includes assessing the reasonableness of results based on the understanding of numbers and operations used.

4) Understandingnduseof equivalenexpressiongequivalentexpressios).

The fourth indicator is used for reevaluation and/or processing computations more efficiently. This includes
understanding and applying the properties of arithmetic (commutative, associative, distributive) to simplify
expressions and develop solutidrategies (for example, using the distributive property to multiply 7 x 52).

5) Computingandcountingstrategies

The fifth indicator applies various components of numerical understanding as previously explained in the
formulation and implementation of solution processes for calculation or computation situations (estimation,
mental computation, paper/pencil, calcutaté-or example, determining whether 29 x 38 is greater or less than
400, or estimating the number of birds in the sky.

6) Measuremenbenchmarks

The sixth indicator examines the application of various components of numerical understanding, as previously
explained, in formulating and implementing solution processes for measurement situations. Additionally, it
considers the understanding and use of standardstaodard, and/or personal benchmarks (for example, a
textbook weighingboutone kilogranor 5 oramesequalingone poundpr anangle slightlysmaller than aight

angle, measuring approximately 85 degrees). It also involves attributes of measurement such as mass, length,
capacity, volume, time, and angle.

Method

ResearchDesign
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This research employs a qualitative research method with a case study approach. A case study is a type of
research that focuses on a social phenomenon and requuegtin investigation into that phenomenon. It
involves the use of various data sourceartderstand a specific phenomenon (Crowe et al., 2011; Feagin et al.,
2016; Heale & Twycross, 2018Jhis study utilizes a case study the primary method to identifiye strategies

used by students in solving a problem on the topic of integers by exgnivénflexibility of their thought
processes.

Participants

Thisresearch was conductedaaie of the Public JunioHigh Schools in theity of Palembang in October 2023.

The sample selection for the study utilized the purposive sampling technique (Etikan, 2016). Purposive
sampling is a method of selecting samples based on specific considerations. The participants in this research
were 35 eightlgrade students who had previously studied the material on integers in their previous class. The
research was divided into three stages, which are explained as follows.

Stagel

The first stage is the pmesearch stage. In this stage, the researcheratedicand tests the questions with
eighth-grade students who have covered the material on integers to assess the readability of the questions. The
students used for the trial are from a different class than the one involved in the actual research.

Stage?

The second stage is the implementation stage of the research. In this stage, students are given a written test on
the topic of integers that accommodates their number sense abilities. The test consists of sevechoidéple
guestions and three essayegtions, designed to assess students' number sense abilities. The students' responses
are evaluated using a scoring rubric created beforehand. A score of 1 is given if students employ number sense
strategies, and a score of 0 is given if students usewnmiber sense strategies.

Stage3

The third stage is the pestsearch stage. In this stage, an evaluation of the students' test results is conducted. A
score of 1 is given if students use number sense strategies, and a score of 0 is given if studentsuoggenon
sense strategies. Aftecoring each question, the accumulated scores are used to determine the students' overall
testscoresfor numbersenseabilities. Studentsareconsideredo havegood numbersenseabilitiesif theyscore

0O70.

After the test results are evaluated, a sstmictured interview (Magaldi & Berler, 2020; Schmidt, 2004) is
conducted with representatives from each group: the group of students who answered using number sense
strategies and the group who answered usingnuonber sense strategies. Selecting onéggaant for an iR

depth interview from each group is sufficient for this case study since this qualitative research does not aim to
generalize to the chosen sample populatiorddpth interviews are conducted to confirm students' written
responses, anthe obtained results are recorded and transcribed. Interview questions focus on their thought
patterns, experiences, and perceptions regarding predg@img approaches. One of the goals of the student
interviews is to understand how students interprenipers, their thinking processes, and their flexibility in
thinking.

Data Analysis
Data analysis in this research is conducted with reference to Huberman and Miles (2002). In the qualitative data

analysis stage, it consists of three simultaneous activities: data reduction, data presentation, and drawing
conclusions. The present figurkudtrates the process.
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Data
Collection

Conclusions:
Drawing/verifying

Figurel. Flowchartof qualitativedataanalysis

Resultsand Discussion

NumberSensd&est

The results of the author's student test are presented based on number sense indicators and questions
representingheseindicators. Additionally, studentavho answeredisingnumbersensestrategiesrealso

presented and can be seen in the following Table 1.

Tablel. Testresulthnumbersensdor Indicators

IndicatorNumberSense  Question Studentswvith NS
Strategy

() Understanding of u How nganydifferentfractionsaretherebetween P1,P4,P6,P7,P18,
the meaning and _and_ P23, P28, P31, P32
size of numbers 5 5
(NumberConcepts) a. None.Why?

b. One(Nameit: )
c. A few(Nameit: )
d. Lots(Nameit: )

(i) Understandingnd U Youaregoingto walk oncearoundasquareshaped P1, P3, P4, P5, P6,
use of equivalent field. You start at the corner marked S and move P7, P9, P10, P11,
forms and the direction shown by the arrow. Mark with an X P12P13,P16,P18,
representations of ; 1 P22, P35
numbergMultiple where you will be afteg of your walk.

Representations). s ~

y

(iif) Understanding the U Whena3-digit numberis addedo a 3-digit number, P1,P3,P5,P6,P11,

meaning and effect the result is & P16, P32, P35
of operationgEffect a. Alwaysa3-digit number
of Operations). b. Alwaysa4-digit number

c. Eithera3 or-digit number
d. Eithera3, 4, or 5-digit number

(iv) Understandingnd U Ayu hasbalancesomebagsof marbles.The P1, P2, P3, P4, P5,
use of equivalent numbershowhow manymarblesarein the P6, P7, P11, P12,
expressions unmarked bag? Circle your answer. P13,P14,P15,P16,
(Equivalent P17,P19,P20,P21,
Expressions). P22,P24,P25,P26,
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P27,P28,P29,P32,
A5 0Y4) P33, P34, P35

(v) Computing and U Abouthowmaydayshaveyoulived? Circle your P1, P3, P6, P7, P9,
CountingStrategies. answer. P10,P13,P14,P17,
a. 300 c¢.30.000 P23,P24,P25,P30,
b. 3000 d.300.000 P31,P32
(vi) Measurement If your heart rate after exercising is 110 beats per P1, P6, P8, P10,
Benchmarks. minute.How manyheartbeatdoyoufeelwhenyouare P11,P12P15P16,
resting? P17,pP18,P21,P25,
a. 30times c.150times P33

b. 70times  d.180times

Thenumberof participantsandthe percentagef thosewho answerethe numbersenseestresultscanbeseen
in Figure 2.

Indicator ®m1 ®m2 m3 14 E5 WG
Figure2. Testresultnumbersense

Understandingf the Meaningand Sizeof NumbergdNumberConcepts)

The first indicator looks at students' understanding of number density. Questions focusing on number density
and the conceptof "betweenness'are consistentlychallengingfor students.For instance,when given the
guestion"How manydifferentfractionsaretherebetweensg andg ? only 10% of studentsespondectorrectly

and used number sensteategiedo solveit. Thisresultindicatesthatstudentsunderstandingf fractiondensity
is still weak. Below are some of the student responses.

Berapa banyak pecahan yang berbeda antara : dan ;’

- ~ Alagan @ ke bira memPerhflur pPeocahnan
a. Tidak ada. Mengapa? " 1 s lalv (tba G\ mendapay 1on
: 3 ) WA :
b. Satu (Sebutkan: ) banya rPPth an diantacenya
C. Bcbcrdpn(Scbulkan:é —— )9 SR () Q o afk.

@B;m) ak (Sebutkan: —

10, G‘, |—S' ] i To‘
Figure3. Studentstesponseto thefirst indicatorwith numbersensestrategies

2ot S At SRty

Students with number sense will answer that there are an infinite number minkamttween the numbers 2/5

and 3/5. In this case, students can comprehend the concept of the density of numbers and are also capable of
providing examples of infinite numbers as mentioned in the research (Yang, 2005). Furthermore, students also
understad how to operate numbers flexibly, using mental calculations and logical estimations, making
predictions, and understanding the numerical relationships among mathematical concepts, facts, and skills
(Guedj, 1998; Yang et al., 2008; Reys et al., 1999).
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t- Berapa banyak pecahan yang berbeda antara f dan f
¥ Tidak ada. Mengapa? Woveno Sefvdon 0w 7/¢ Stk 3§
b. Satu (Sebutkan: )

c. Beberapa (Sebutkan: )

d. Banyak (Sebutkan: )

Figure4. Studentstesponseto thefirst indicatorwith non-numbersensestrategies

Studentswho answerwith norrnumber sensestrategiesdo not recognizethe infinite number of different
fractionsbetweesﬁ ands, andthey may not havean understandingf the meaningof numbersasevidencecdy

responsethatstatethereareno fractiondetweed and3 namely 5.
5 5 10

Understandingand Useof EquivalentFormsand Representationsf NumbergMultiple Representations)

The question representing the second indicator representing a posititiirdrad the way around a square as
represented isecondquestiorwasdifficult for moststudentsincorrectresponseto this question highlighthe
lack of a benchmarlwith whichto compareand makejudgmentsaboutlé-_ln designingthe questionresearcher

felt that studentswho usedeachside of the squareto represent_would only needto be ableto understandhe
4
relationshipbetweenf_1 and l§to respondcorrectlyto the question.An alternativeapproachwould be to think

about the line making up the entire square as a "smooth" one and then to mentally section off the line into three
equal segments. In fact, many of the incorrect responses related to using ittes \&est"thirds” markers. In

other words, think of standing at one comer of the square. What you sethisorantage point is three comers

and each might be viewed (incorrectly) as representing a third of the square. Other students reasoned that the
markshould go beyond the first corner but not as far as the second (halfway) comer. They then concluded that
the% markshouldgo halfwaydownthe secondside(be halfwaybetweerizandlg.

Jawaban.

' X

Figure4. Studentstesponset thesecondndicator

Understandinghe Meaningand Effectof Operationg Effectof Operations)

Questions measuring the third indicator required the correct response to recognize that the sumdgitwo 3
numbers would be either & ®r a 4digit number. The percentages ofr@xt responses are quite low,
suggesting that despite the numerous addition computation exercises undertaken by these students, they do not
seem to have a sound concept of what occurs when two numbers are added. It would have been interesting to
observe bw the students handled this item.

Bilangan yang terdiri dari 3 digit angka dijumlahkan dengan bilangan yang terdiri dari 3

digit angka, maka hasilnya adalah ...

Selalu berupa 3 digit angka. 1M 7\§“|
%

b. Selalu berupa 4 digit angka. .\/, _ﬂ_‘\, —_—
\ 3332 357

c. Angka yang terdiri dari 3 atau 4 digit.
d. Angka yang terdiri dari 3,4, atau 5 digit. Jodi Selaly 3 dgt angen
Figure5. Studentstesponseo thethird indicator
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Understandingand Useof EquivalentExpressiongEquivalentExpressions)

Students in Grade VIII of junior high school, who have studied integers, were given a diagram with a beam
balance showing two bags containing 18 and 15 marbles respectively, balancing two othesrigagsth 15
marbles and the other with an unknown numtzebe identified. The percentage of students who correctly
identifiedthe numbein the unlabelledbagwas28 students. Thisesult indicateshattherearestill studentsavho

do not seem to understand the concept of commutativity in the addition af minmbers.

Ayu menyimpan kelereng dalam kantong yang diletakkan pada timbangan. Angka pada
gambar menunjukkan banyak kelereng yang ada di dalam kantong. Jika la ingin
menyimbangkan timbangan tersebut, berapa banyak kelereng yang harus diletakkan pada

kantong bertanda x.

Jawaban.

==

B+/5-=2 Jin-o ><
by
x=9

Figure6 StudentsResponsew thefourthindicator

Computingand CountingStrategies

The next question students are asked to estimate how many days they had lived from four given choices. The
results shovthat students had great difficulity distinguishing between 300, 3000, 30 000, and 300 000 days as
their approximate age. Obviously this problem is complicated for the students who are used to thinking of their
age in years. However, performances again indicate a poor grasp of larger ramtegsstudents.

Estimasilah berapa banyak hari yang telah kamu lalui selama hidup di dunia.
a. 300 Y 30.000

b. 3.000 d. 300.000
Figure?. Studentstesponseto thefifth indicator

~

MeasuremerBenchmarks

In this question, students are asked to estimate the number of heartbeats after exercising and during rest. In fact,
manystudentsstill do notunderstandhe standardinitsof humanheartrate.So whernaskedaboutthe numberof
heartbeats during rest, students have difficulty determining whether the number of heartbeats will increase or
decrease compared to after exercising.

Jika detak jantungmu setelah berolahraga sebanyak 110 kali dalam setiap menitnya.

Berapakah detak jantung yang kamu rasakan ketika sedang beristirahat.

(30 kali c. 150 kali \/

b. 70 kali d. 180 kali
Figure8. Studentstesponseto the sixth indicator
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InterviewResults

Based on the written test results provided above, the author selected one student from each category. The first
student(S1) isthe one who answered tligiestions usingumber sensstrategieswhile the second studer{&2)

is the one who employed ngnumber sense strategies in their responses. A number sense strategy is defined as
the ability to utilize one or more indicators, such as the fundamental meanings of numbers, equivalent forms,
and numerical representations (Yang et al., 2004). Consequently, the author condeaégdhiinterviews with

the students, focusing on indicators that gauge conceptual understanding and numerical proficiency. The
interviewer is identified as I. The followingkeerpt from the interview transcript pertains to the flexibility of
students' thinking.

Thefirst student,

I : Accordingto S1,aretherenumberdetweer? and3?

S1 :Yes

I : Canyoumentionthem?

S1 :2.1,2.2,2.3,and so on

I : Howaboutbetweer2.1and2.2,arethere numbers?

S1 : Hmm... (appears to be thinking). I think there are.

I : Pleasementionthem

S1 : 2.11,is thatcorrect?

I . It couldbe.Why did you comeup with thenumber2.11?

S1 : (student is silent for a moment, theraidelayof about 5 seconds) ..just added numbers behind the

decimal point.

Then, the interviewer shifted to questions involving fractional numbers to further explore information related to
S1's answer to question number 1.

| f thereareothernumbersbetweenZgand 3g?

S1 : Isthisthequestionyou gaveyesterdayma'amdthe studentsmiles)
I : Yes, | want to know why you chose D (D is the selected answer).
S1 . | enlargedthe denominator,ma‘am.Initially, | madeit 10, thenthere'silé Then| multiplied the

denominatoto 15,20, andsoon. It turnsouttherearemanynumbershetweenzand 3
5 5

Fromtheinterviewresults,t is evidentthatstudentS1 carmention man)numberQJetweer?EandSTsThestudent

is already able to apply their understanding of the-baseaumber system and formulate different fractions to
generate equivalent forms, making them more manageable in processing.

Thesecondstudent,

I : Accordingto S2,aretherenumbersetweer? and3?

S2 : No, ma'am, it's already 2, approaching 3
I : Are you suretherearenone?s 2.1 anumberor not?
S2 . (pausedor a moment)... yes, ma'am,that'salso a number.l thoughtthe answershouldn'thave a

decimal point.
I . It's allowedaslong asit's anumber.How aboutbetweer?.1 and2.2,aretherenumbers?

S2 . (pauses for a moment) ... just add one number behind it, right, ma'am? ... (the student seems unsure
and seems to follow a previous pattern, not based on knowledge)

I : Maybeyes.

S2 : (remainssilent)

I : Forquestiomumberl, why did you chooseanswerA?

S2 : because the denominator is the same, ma'am, and the number 2 is almost 3. But candeeiadd a
point like before?

I : It's possible.

S2 : I'm confused,ma’'amiit's a bit strangebecausat's not usuallylike that. We haveneverbeengiven

such a question before.
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From the interview results, it is evident that student S2 has not yet grasped the concept of the density of
numbers. The student seems to bemmézing question patterns and answering without relying on their
knowledge of numbers. Most students do not understand the meaning of numbers and are often taught routine
problems that do not encourage flexible thinking.

Conclusion

This study found that many students still lack flexible thinking in solving problems. On average, students tend
to use standard procedures often taught by teachers. Additionally, classroom learning inadequately
accommodates the development of number sekiie.

Recommendations

A suggestion for further research is to develop a learning design that focuses on instilling concepts and
understanding@f numbersecausall mathematicatopicsalwaysinvolve numbersFurthermorepnderstanding
numbers aims talevelop computational skills that can be used as thinking strategies in everyday life. The
learning design can consider mathematical knowledge from scholarly knowledge so that the constructed
concepts can be justified for their accuracy.
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Abstract: Throughout the centuries, every individual living in society takes certain bias and beliefs into
centre. These beliefs determine the way they treat each other and play a crucial role in da@etifer as a

notion affects general perceptiof o womendés rol e at this point. I n this
inequality and discriminatiohkhnwwh!| pbayhéamhdmedgi 6f ST ih
its modern interpretation named winwh aceogliagto SBdiatcbdes. i n t e |
Thus, the difference between sex and gender will be firstly examined in a detailedsvaydebated matter,

gender is a soci al construct whereas sex is based on
plays are still there since the social regulations and codes have validity in the modern world. In this sense, no
matter how many years have passed, the characters i

discrimination and inequality between womand men on social level. The aim of this study is to highlight

accepted role of women in society through various discourses, acts and behaviours. For this reason, descriptive
research method which describes the features of phenomenon will be used doegstry information about
stated probl em. Furthermor e, the discussions about w
them as individuals having a voice on their own in
presentedtotheeader by comparing this contemporary version

Keywords: Gender)nequality,Sex,Feminism Shakespeare

Introduction

The accepted belief that gender shapes everything related to society constitutes the core of socideorder
mentality of patriarchal system in this sense lies in gender inequality. From the very early years, women and
men as two groups are treated differently in many ways according to patriarchal order. The patriarchal
under standi ng whautieohtyinowcense détdrmined héetarchécal dektionship between women

and men. Although being powerful and superior are directly linkétth being men in societies where
patriarchal system reigns, this perception not only affects women but men iatav@egay as well. Because,

there are certain roles and duties which are expected to perform for two sexes in the stated system. The women
and men who candt perform these responsibilities and
on social order. Considering all these expectations and distributed roles, Hecaaid that the problematic

issues about gender inequality and discrimination go back to the early ages in history. In this sense,
Shakespeareds speci éi Bhpetwy amdveiiammgodie/ometgar Girl o
a crucial role in reflecting the inequality and unfair attitudes between genders in society despite the huge gap of
time difference in which two literary works are published.

At this point, literary works have an essential role in drawing a picture of society in which they are produced.

This study aims to present the characters in terms of their position and their expected roles in the patriarchal
system in Shalge (e alrheed sS hfnileamndi inmgd AV megar Girl o. Furt
including genderissuesand general perceptionof women after four hundred years will be handled.In
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permitting all norcommercial use, distribution, and reproduction in any medium, provided the original work is properly cited
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Shakespeareds pl ay, it is clearly observed the gend
reflection of social order of that time. At this point, in"i&ntury which is known as the Renaissance, women

were described through a male stagtiromtheir birth to everystage of life. In other words, the relations of the

sexes were reconstructed to one of female dependency and male domination (Kelly 20). Women maintained a

life of second class individuals since their status were inferior taonne every layer of society. Men had

authority over all institutions including marriage, education, culture, religion, the economy and legal system.

Male dominance as a result of patriarchal order determined the fate of of that time.

In her book, with hed of contract theory, Pateman discusses the imbalance between two sexes which supports
feminine oppression as well (Pateman, 1988, p. A8).a British feminist, she deals with issues related to

systemic gender inequality which continues in modern world. Bappl ying to 6feminist
illustrates howcontracts affect womanhood in various ways such as sexual exploitation, harassment through the

most basis of society, marriage. She asserts that the institution of marriage is seen as a waywdmémelp
integrateinto society. Itis a kindof contract whichputs womerinto anunequal position. Marriagegardshem

as natural subordinate and provides men to mistreat their women since they gain possession of them. In
Shakespeareds wbmksasgweéelalaspadiseption of womenbés r
way . I'n later I ines, t hi s s Befoc yhatviticdnlbe cbrzledadsthatodaspitsé h a k e s
the gap of time, many things about view of women in recent years are still valid. So, she gets help from social
contract theory to discuss the problematic issues about women position and definition in difépests.

According to social contract theory, law and political order are not natural, but have been created by humans.
Because the ultimate power is mostly attributed to men, it is them deciding in which way the rules function. In

this sense, via all soca | rules including | egal, political, and mo
and docile role is rationallystified. FromT y r r el 6 s per s p e c tthavaewoman Wwies isheingat e s t
mentioned by men to the lowest degree (Tyrrel,919h. 3751). So, a woman is expected to keep her voice

down and do her duties as a wife, mother or daughter.

Shakespearis oneof the playwrights who haachieved to go beyond Hisne since héackles universal subject
matterssuchasgender rolesyw 0 me relatisnto menin termsof socialregulationthrough his works. Hiplays

mostly deal with issues of being woman in patriarchal society. The difficulties they encounter as well as
involving domesticand socialoles whichareimposed on womearedisplayed to theeader He maintained his

life during the reign of Queen Elizabeth. The figure who rules England is a woman but the dominant mentality

still advocates the existence of patriarchalityorder.
with legal system whiclconfined womero certainareas, mostlgomesticones.Theywerenotallowed to have
education which meant they couldn6t get economic ind
rightssuchas votingor buying propertyon their own. Ona largerscale thereis a division betweenduties which

are expected from men and women. This distinction ca
nature. Fronthis viewof point, we facea fragileand wealwomanfigure bothemotionallyas well as physically

who candt sustain her l'ife on her own and needs a m:

cleaning, cooking and some craftworks. On the contrary, a strong man figure with rationality and having
potential to gain his money in terms of economy comes to foreground (Bora, 2012, pp/Q78&o0, a
womanés whole I|ife is restricted to her house and
Elizabethan women were responsible for some sakities and roles which were expected from them. The

burden of being a mother and a wife is the thing that victimizes them since the strict social duties were not
applied to men in the same way. In the oppressive nature of marriage, it was women whoposed &x il
treatment and emotional mani pul ation by their husban
Elizabethareraencouraged wometio be silent, submissive andbediento powerful malefigure whetherit was

their husband or thefather.

As a reflection of its time, literary works were sha
the strictregulationsof E | i z arfeigntWhlltare Shakespeare mosttieals with thenstitution of marriageand

the conditions, mostly financial ones under which women are condemned to marry. Without taking their
consent, women, at a veegrlyage, are married to the men whom their father demands. Marriage results in the
husbandés authoris yploavye,r thlilse widmri.ngl nofhit he Shrewod,
status within marriage as underlying sexwReat r uchi o menti ons his wife as fimy

my ass, my anythingo (Act |11, schkiswide, thedmore powermale i s s«
authority figures have, the more they ruin womends | i
Unli ke Shakespeareo6s play, Anne Tyl er presents new (g

daugher on social order. As a female author, she gives a detaileddepiction of womenand emphasizeshe
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discriminative acts, difficulties they have to experience because of their position in modern society from a
womanés point of view.

This study,in this sense, will focu®n changesboutrepresentationf womenby havinga closedook into main
characters in two l'iterary works. Thatds why; it w
Shakespeareds women and Anne Tylerdéds new generation
under the pressure of patriarchal syst&@onsidering the changing conditions after four hundred years, the

readers witness the transformation of women from the natural subordinate to powerful, rational individuals in

every aspect. But before this radical change, in the next section, we wil fiestdle the notion of ideology

since gender relation is directly linked with it.

Genderin Invisible Relation to Ideology

According to Oxford Language Dictionary, gender is in accordance with male or female sexaoagitiering

social or cultural differences rather than biological ones, or refers to other identities that do not conform to
established ideas of male and female (Oxforddictionary.com). So, it can be said that gender reflects features
which are attributedo men and women that are constructed socially. These socially constructed values change

from society to society over year&ender not only determines distinctions between sexes but also states
unequal power relati ons bet noted(Berktay) 2006, @ 46). b ahis etady, ¢, | Ber
inequality resulted from being superior or inferior in terms of power. So, this inequality lies in defagfiter

relationships as well as husbandife relationships. In his work named, ldeology and Ideoldgigmate

Apparatuses, he confirms this notion by saying that the individuals act according to doctrines imposed on them
rather than free will (Althusser, 2014, p. 256)hrough social codes and gender roles, the individual
internalizes the societal expeatats consciously or unconsciously and behave in that way. He will be labelled

as marginalized if he doesndt accept them as somet hi
live a life whichthe societyassigns. Even we shape our livetighexperiences and our characters, we should

takethe approvalof societyin our choicesor we will haveto beresponsibldor the badresults ofouracts( | r z & k

& Parla, 2017, p.105).

In The Taming of the Shrewhe accepted values about gender rales$ societal expectations are presented to
the readers. The submissiveness of women and their silence are exemplified through two women characters,
Katherina and her sister, Bianca in the pld§atherina who is famous for her being shrew in Padua is
embodment of untamed, wild, angry and assertive woman. She tends to insult or even attack whoever makes
her angry. Baptista who holds power as a father wants to get rid of her daughter, Katherina. The reason why she
is so wild, stubborn, rude and aggressivéoially opposite to the submissive role of conventional woman in
society. In order to solve this matter, he decides to get her elder daughter married firstly. He expresses his

decision with these words: ABef ame bleshawe my lywsmhagrdstf
(22).Kat herina doesndt conform to any expectations as a
mal e figure who is powerful in patriarchal system dc

individuals perform expected roles and duties which are attributed to them. So, ideology is the one that shapes
which roles are for females and males in this sense. Women are expected to be keep their voices down, docile
and obedient to male dominance which is féwher before marriage. So, Katherina as a disobedient and ill
tempered girl is marginalized in both public and private sphere.

I n Shakespearedbs comedy the wunconventional type of |
domesticated by gettingelp of a husband, Petruchio. So, this perspective supports the idea that society,
normalizing dominance of patriarchy, needs another male figure to get rid of unwanted problems. In Act 1, the
readers witness that Kat h ativel corendiationsi by etlnet maleifiguees. Fromm h a v i

Traniods perspective, she is depicted as fAstark mad:¢d
traits, her younger sister, Bianca is described with her silence and docile behaviour by Lu&némgther
speech which serves to certain ideology is given to
daughter as a figood Biancabo. So, i t genves voepatriarchala t Bap
order.Nearlyall male charaetrspraiseBianca for her submissive, silent, kind nature whileses Katherina for
her rude, rebellious traits and scolding tongue whi cl
to get Katherina married firstlig criticized byother male figures. Thaygard thisgdecisionas a punishment for
beauti ful and submissive Bianca. She is punished bec

Thus, Hortensio and Gremio plan to find a husband for her. According to themmeiaiily impossible for a
husband to put up with Katherina. At this point, Hortensio says that maybe, there is a man who accepts her as a
wife just for her money (25). As a woman Katherina is so untamed and furious that the basis of marriage is just
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for money rather than love in this sense. This supports the general idea that the institution of marriage is based
on economic reasons and needs as well as the representation of women in Elizabethan Era. Gremio disagrees
that by sayindne prefers being whipped to getting married to her (26).

As a result of general perception of ideal woman in society, all good connotations such as beautiful like the
daughter of Agenor and silent as a lamb are used for Bianca (27). Every suitor itorstxdggle for her love.

In continuing scene, Hortensio welcomes his friend Petruchio, the most suitable man for Katherina. He wants to
marry for money and he thinks that he can even cope with a cursed-tardp#ired woman if she has much
money.Hortersio describe&atherina as shrewd. Addirig negativeconnotationshe expressethat he will not

marryto her justfor sakeof gold (34).WhenPetruchio introducelimself,Baphista warnsim againstunhappy

words by emphasi z-itonguediature 8)iniaccardasce with her wild nature, from the

very first moment when Petruchio has a dialogue with Katherina, a quarrel and dispute take place mostly
between them. While he is wooing her, Petruchio normalizes the humiliatingpwayds womeiin patriarchal

society with these wordsi Wo men ar e made t o b EHetnesta pecsuadeKatlennainty ou o (
marriage and in doing this; he unconsciously serves to the general perception of women in the dominant
ideology. So, the male charact support distributed gender roles by maintaining social arrangements. Thus,

this play focuses on common beliefs about genders. All these beliefs can be named as gender ideology as well
(Kellner, 2007: 19).As a male force, he expresses his intent fealyewhich is expected from males in this

system. He asserts that he is here to tame her. His duty is to turn Katherina from a wild, untamed girl to
domestic one like other household girls (5%he fact that woman has no voice on her own appears in the
decision of marriageP et ruchi o is the one who decides to marry i
point, taking Baptistabés consent wil/ be enough. Thi
then a husband gains possessioeravoman.

In Act three, whenthedayf marri age comes, Petruchio isndt seen. r
married, as a young woman, she feels irritated with
bothersand comesfor his weddingshowsthatit is the manwho decidesin what way this specialeventgoes

(67). Woman i snot e g u al Afterogeting marriedy Retruchio rhurrieetd ldéaventbe d ay .
event without having bridal dinner. As an official bride, Katherina wants to attend the after wedding ceremony,

but again it is male force whaolds the power and his word is accepted three timesaovew o man 6 s . Petru
is indifferent to have joyful time under the name of bridal dinner, so they leave (76). These scenes verify the
accepted perception of gender roles between men and
literary work displays the features and the general ideology afés tt is men who benefit from the ideology

that males are superior to females, so they should dominate us. And this mentality is still valid today
(Hooks,2016, p. 999 n accordance to this mentality, Petruchi o6
consideration by another man, Hortensio in the play as well. From the very scene, Bianca who is depicted as
idealby herphysicalappearancandsilentbehaviour meetthereadersn adifferent waytowardstheendof the

play. Hortensio abandons Bianca he&sm of her improper behaviours towards another suitor. This shows the

fact that nothing is as it seems actually. While Bianca seems to be tmeisthed byall male figures due to her

submissive nature expected from women in society, the readers witeessatity behind this. After being

di sappointed, Hortensio decides to Atamed a shrew |
agai n, manés duty to domesticate a woman comes to for

In the last act, the transformation or the sucdéessming Katherina is presented the readers. All characters

gather and take a feast. Petruchio makes an assertion with other men about their wives. He expresses that her
wife has changed a lot since they are married. Furthermore, he asserts that igheifmost obedient wife
amongothers (122).Wheneach marasks for his wife inurn, no one comes except Katherina. This proves that

Petruchio as a male figure has achieved to turn her into a docile and obedient woman. The play ends with the
speech by Katherina who is an ideal womaerhustiamds She r €
(127).This speecltlearlyillustrates the radical change which happens in her nature. Whereas she rebels against

all accepted societal rules at the beginning of the play, how she turns into an obedient maid who serves to her
igover noiSke adcdptd The gender role which makes women weak, silent and submissive. This
transformation in itself actually reflects the mentality of Elizabethan period. So, it can be concluded that
Shakespeareds play conformsroleso the ideology which aff

On the ot her hVinagdrGirl pfresants toThe readerd an alternative way of living for women.
While displaying that it is possible to turn gender roles upside and down through characters in the novel, this
study uses the feminist ey, another ideological approachn the next section, the aiof this studyis to give

detailed informatiorabout the feminist theory and hatwvorks in modern worldVinegar Girlretells the story

of The Taming of the Shramder the changing socialmditions. As an updated version, the plot takes place in
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st

Bal ti mor e. Considering the way gender roles are di
60s wi

deals with problematic issues about perception of women in moderr wb . I n Shakespeare
silencedin varioussphereandignoredby society. Whilere-writing the story of TheTamingof the Shrew Anne

Tyler make the main characters change at some certain points. The main reason is that the moddergime dif
from 16" century. Depending on distinctions of societal expectations and gender relations, this work will enable
the readers to have a closer look itlie world of charactersln the next section, we will focus on the method

of this study and the feminist theory which deals with the social process of gender issues and what to do about
them.

Method

Written by a female author Anne Tyl er, the novel fi vV
AHogarth Shaolfespgearneowhp ch contemporary authors rewri
aims to analyse gender inequality via Kate Battista who suffers from the constrained circumst¥itoegan

Girl by Anne Tyler. The author as a female uses feminist thgoijustrate how women and men are treated

differently and have significantlgistinctive lives because tiie gendered social orddie descriptive research

methodis appliedto thetextsandthe data wagprovidedby readingthe novel manyimes, takingnotes abouthe

stated problem, describes the features of phenomenon and categorizing crucial data in this sense.

This study results in some findings; Kate Battista searches for a way to resist to societal expectations which are
imposed on her and shesigs to them at certain points. She tries to cope with the gender role as a daughter and
woman withoutosingher identity.In contrastwi t h TémingaegtheShr e wo  written &t thevendsf

the 18" century, the novel by Anne Tyler softens thecstrules of Elizabethan Era at some points. So, in the
l'ight of feminist theory and Jacques Derridabés decon
gender discrimination works and in which way the major social institutions supperartificial system of

gender relation. With the help of deconstruction theory, it is aimed to subvert the relations between males and
females based on harsh and clear distinctions. Derrida believes that as a result of hierarchy between binary
oppositionssuch as mind and body, men and women, superior and inferior, the group of people that are
attributed to the first terms are praised whereas the second group of people carrying the features of their
opposites are treated in a different way. In Western thiplgcause of this categorization, women are regarded

as natur al subordinate. Wo ma n i s t hLB9). Feminitneand o f me
deconstruction allow us to rethink about what is politic and discover that there can be another rifle behi

identity politics (Elam, 1994, p. 3).

In AThe Taming of the Shrewo as this study focuses o
that male dominance comes foreground. On the other hand, women are identified as objects rather than
individuals who are dependent on men. Beforarriage, it is father and within marriage, this dominant figure

becomes the husband. At this point, thanks to deconstruction theory, the part which clearly reflects the existing
ideol ogy of patriarchal order i nhe Gangikgeciscpnestances @iesd pl ay
gender equality. Deconstruction questions binary oppositions and hierarchy that Western thought puts forward.
Derrida rejects the idea which justly focuses on the central meaning. He believes that not only the central
meaningbut also the marginalized one should be taken into consideration. At this point, deconstruction theory
comes about. Thus, he criticizes the accepted Western philosophy by emphasizing other possibilities and
meanings rather than the existence of centygekLic ones.

A center vanishes the other possibilities in every field including within a text. By applying to binary
oppositions, Derrida highlights the center and its opposite, the marginalized or thelothérer words, men

versus women or good vessevil are examples of this binary opposition. Instead of separating them from each

other, Derrida advocates that each term is identified with its opposite. In this sense, men take central role by
leaving women another choice as secluded or marginalized, b womends exi stence as o
ignored. Thatdés why in rewriting process, women pl ay

Finally, a work from a new perspective appears which proves that other meanings are possibletaidthe r

version of work. So, thanks to deconstruction theory, the dominant ideology which distributes certain roles to
women by restricting them to certain fields mostly in private spheres is replaced by other possibilities. In
dominant ideology, women areqgected to be docile, obedient, silent and submissive. In this regard, women

have opportunities to get rid of constrained circums
Thus, as the second group, the marginalized gets an oppottuhitye a voice herself. Adding to gender roles,

culture isredefined fromw 0 me peéspective as well (Hirsch &mith, 2002, p. 3). Ithis sense, frorfeminist
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point of view, it is possible to present a different kind of life and criitie reigning ideology on social level.

Anne Tylerds rewriting version of Shakespeareds pl ay
closer |l ook into the womenés struggle througkkaut the
role nurtures the conventional womanhood in this sense. At the end of the novel, the readers witness the
transformation of this woman since she raises her voice against male dominant order and its expectations as a
daughter and woman. Inthe nextsécon, thi s study will focus a feminist

A Feminist Analysis of Vinegar Girl

In the earlier sections, we have discussed gender inequality, the distributed gender roles and how gender
distinctions function in society. Throughoutany ages, the major social institutions as well as religions
legitimate the social arrangements which produce inequality and discrimination justifying them as right and
proper. Thus, fromeligious point of view, male supremacy is again valid where iddals worship a supreme

being that is male. The gendered social order constrains the behaviours of gender deviants through punishment
and legal ostracism. Its power is so effective that that people act in gendered ways based on their positions
within the genderstructure without questiomnjusticeanddiscriminativeactsareobservedn paid workas well.

Most women do the same work but they earn less than men in the same positions.

Furthermore, women still continue to do the most of the domestic worksid&ring unequal circumstances

which womenareexposed to in male dominasciety, feministheorydeals withthe emergence ahese social

processes and issues about the way they operate. On basis, these are the subject matters of feminist theories.
What to do about them is the aim of feminist politics. It criticizes patriarchal system that makes men dominant

and women subordinat When we learn our place as a member of gendered social order, we do gender and
participate in its construction. And the accepted beliefs and constructions maintain the gendered social order.
Gender equality, feminists argue, ends up with women becolikiagnen. In this sense, they believe that

making women and mesqualnecessitatesocial solutions rather thandividual attempts. Thank® re-writing

process and change of social order, women surpass beyond their gendered identity by leaving the role o
underlying sex behind and get a powerful, rational rémethe earlier sections, the study has discussed the
distributed gender roleand howgender distinctionfunctionin society.So,her e, we wi | | anal yse
novel Vinegar Girl in frame offeminist approach. Inrerr i t i ng of Shakespearebds pl ay
Kate Battista, Pyotr Shcherbakov, Bernice (Bunny) Battista and Dr. Louis Battista are presented to the readers.

The name of novel derives from the word which Pyotr uses for,Katéi vi negar girl o. The op
Kat herina and Bianca in fAThe Twtmgasgellof t he Shrewodo are

Anne Tyler is an American authavho was born in Minnesota in 1941 and grew up in North Carol8tee

spent the most of hgears away from people as isolated and secluded. As a resident in Baltimore, she chooses
this place in her writings. In her novel, she puts Baltimore into centre as well. In the beginning, Kate is
portrayed as a young woman who has duties such as pigamcwiches for her father, running house and
doing errands (2). As a conventional woman type, Kate is responsible for her little sister Bernice as well. She
takes role of daughter and a kind of mother for Bernice since their mother has passed awags Asnfinist
considerations are concerned in the novel, Katebs ct
mostly her father play a crucial role in illustrating general perception of women from different point of views.
Dr.Bat t depittien 6f Katereflects usuapatriarchal mentalityWhensheis introducedto Pyotr,Dr. Battista
describeshier fido me st i c berwith €boietabxpretatipnsTheifast that he wants to marigate to
Pyotrisbased on busi nes sand hB visa isboutitosexpibetand Aeadstewer.dt ipossible

through a marriage to an American. In this regard, not to lose his assistant, Dr. Battista tries to convince her
daughter to this marriage. Father td#8 cares about his work more than Kate. She says that her father likes his
mice morethanthem(44). Initially, the readerghink thattheywill meetthe same strict hierarchical distinctions
between men and women. But throughout novel, we witness ioeinsvand dialogues different from what we
expect.

In contrast to original play, when Pyotr meets Kate, he is attracted by her outspoken nathi 6fjly her

unusual behaviours but al so her physical appearance
Petruchio even makes Kate starve to death to pacify®erthe other hand, we meet a male, Pyotr who offers

help Kateto washthe dishesafterdinner(65). Thisis unexpectedinceall worksrelatedto house ar@ssociated

with women in history. Whereas Petruchio mistreats K
contrary, he appreciates her outspoken attitude and likewaphéate acts. He regards her as an independent

girl who can choose any man for marriage (9Rgalizing his mistake, he comes home to apologize to Kate

since he and Dr. Louis make a marriage arrangement without her consent (98). This situation candeg expres
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with feminist theory and changing patriarchal ideology. Through the end of novel, after getting married, Pyotr
even asks Kate if she wishes to go back to university or continuing gardening in their new home (182) Anne
Tyler as a ferale, gives equal voice to all characters whereas Shakespeare puts forward male dominance in
accordance with patriarchal order. At first sight, though Kate is described as a conventional woman with
excessive duties and responsibilities towards her fanhily,portrayal changes throughout novel. Kates decides

to stop doing the duties related to other me mber s
Similarly, when fatheasks heto do taxes Kateraiseshervoiceby sayingthatfi y shoulddoyourownt a x e s 0
(88). In contrast to original play, her sister supports Kate #wrei t i ng version with
Kat her i hhisprovéstBad ghangindgdeologyd o e s n 6t markato eachrothaerOnthe contrary,

woman solidaty which can be expressed with feminist theory is evident.

Conclusion

This studyfocuses oranalysing gender inequality, perceptminwomen, gender differences and certain societal
expectations as a result of patriarchal ideology in relation to thennot gender which is a social construct.

With social and legal rules, the distributed gender roles are normalized in society. It determines the way of life
everyindividual maintains. These two works carry the traces of ideology of their time as wéik Bense, the
examples of gender inequality, discriminative attitudes towards a special group, mostly women, are presented to
the readers via the characters in selected works.

To sum up, the close readings of two works present the general perceptimmeh, gender roles and the

attempts to provide gender equality are illustrated through feminist theory as well as how changing social order
affect the lives of women on larger scale.
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Abstract: This article aims to explore the concept of "Awur Eser" as a potential learning method to enhance
students' number sense, especigllthe context of learning integer concepts, and to develop more effective and
inclusive strategies for mathematics eduéaon. We conducted a literature revi
understanding integers based on their number sense and learning speed. Then, we conducted a second literature
review to design a Hypothetical Learning Trajectory (HLT) for integemiag. Subsequently, we held a Focus

Group Discussion (FGD) with mathematics education experts and teachers to discuakdaitel the selection

of HLT for integerlearning.Basedon the FGD results,we compiledthefinal designof HLT for integerlearning.

This design involves adjustments based on input from experts and teachers, ensuring alignment with students'
characteristicand needsTheimplementatiorof HLT hopefully canimprovestudents' conceptuahderstanding

and accelerate the learnipgocess.

Keywords: Numbersensel earningspeedHypotheticalearningtrajectory

Introduction

Mathematics education plays a central role in the cognitive development of students. However, many students
encounter various barriers in learning mathemgtsmith et al., 2021; Jones, 2020). These barriers can range
from a lack of understanding of basic concepts to differences in learning speed (Brown & Miller, 2019). A
specific focus on integer concepts is crucial, given that this material is the founfdatfarther mathematical
understanding.

Understanding integers over time is crucial, significantly as a lack of solid comprehension directly impacts the
development of students’ number sense (Thompson & S&0th8). Number sense encompasses the akility
understand and use numbers flexibly, including comprehension of the relationships between numbers, numerical
comparisons, and the practical use of numbers in evegaagxts (Johnson, 2019 general, research related

to the numbers has been widelynducted. But students often struggle to translate contexts into mathematics or
vice versa, have an imperfect understanding of algebraic expressions, face challenges in applying arithmetic
operationsin numericaland algebraicexpressionsand encounterdifficulties in understandingnathematical

- This is an Open Access article distributed under the terms of the Creative Commons AtthNlauti@mmercial 4.0 Unported License,
permitting all norcommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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symbols, which is the most commonly observed difficulty (Jupri et al., 2014; Pramesti et al., 2019; Muchoko et
al., 2019).

One of the leading causes of barriers to understanding integers is the lack of profound comprehension when
students study them (Garc?2a dpeeddaoang gudents pose? & ¢héllgnge, Var y
considering each student possesses diffd@rels of understanding and learning capabilities (Huang et al.,

2022). In this context, learning integers becomes critical. Developing a learning design that not only facilitates
students' learning speed but also enhances their number sense canfbetiag sblutionto overcome these

barriers (Brown et al., 2021). An optimal learning design must consider the differences in students' learning
speeds while ensuring a deep understanding of integer concepts (Wang & Chen, 2019).

By understanding the conglity of this issue, this article aims to explore the concept of "Awur Eseld

potential learning method to enhance students' number sense, especially in the context of learning integer
concepts. By discussing the potential benefits of this approashariticipated that this article can contribute to
developing more effective and inclusive strategies for mathematics education.

Method

This research is part of design research in the preliminary research stage, aiming to understand the context and

design an innovative learning approach to enhance students' understanding of integers. The research stage is
described in figure 1.

. Final HLT Design
. Focus Group

Discussion (FGD) :
HLT Selection

. Literature Review :

Designing
Hypothetical
Learning Trajectory
(HLT)
.Literature
Review :
Idetifying
Learning Barriers
and Speed
Figurel. Theresearctstage
Firstly, we conducted a I|literature review to identif

numbersenseandlearningspeedRecent studiemdicatethata deepunderstandingf basic integer conceptsin

influence students' ability to develop a strong number sense (Jol&s®mith, 2023). Then we conducted a
second literatureeviewto designa Hypothetical Learning TrajectofiLT) for integer learning. Understanding

how students gradually build integer concepts becomes the focus of dékign (Brown et al., 2022).
Subsequently, we held a Focus Group Discussion (FGD) with mathematics education experts and teachers to
discuss ad validate the selection of HLT for integer learning.
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The FGD results indicate that the active participation of teachers in designing HLT can enhance acceptance and
effectiveness of i mplementation ( Gar cweaomgledRhe @nali gue z,
design of HLT for integer learning.his design involves adjustments based on input from experts and teachers,
ensuring alignment with students' characteristics and needs. Implementing HLT is expected to improve students'
conceptual understanding and accelerate the learning process.

Resultsand Discussion
Literature Review: Identifying Learning Barriers and Speed

The expanded literature review findings affirm that addressing learning baimiensderstanding integers
requires a multifaceted approach. In addition to emphasizing the significance of understanding basic concepts
and learning speed variability, recent research highlights the role of metacognidiadhe potential benefits of
integating technology. These additional perspectives contribute to a comprehensive understanding of the
challenges associated with integer concepts and pave the way for more nuanced and effective instructional
strategies.

Lackof Understanding

Jones (2020)dientifies that students' lack of understanding of the basic conceptegérs is a primary barrier

to building "number sense."” The study suggests that an incomplete understanding of basic concepts can hinder
students’ comprehension of integedmhnsonand Smith's recent research (2023) underscores the role of
metacognition in overcoming learning barriers, particularly in integer concepts. The research argues that
metacognitive strategies are crucial in helping students navigate challenges and emianoedrstanding of

integer concepts. Swanson et al. (2022) explore the application of Cognitive Load Theory in integer learning.
The research indicates that understandhmg cognitive load in processing integer concepts is vital to designing
effective nstructional strategies. Smith and Johnson (2022) provide insights from neuroscience perspectives on
how the brain processes integer concepts. The research emphasizes that understanding the neural mechanisms
can inform targeted interventions to overconaéng barriers.

LearningSpeed

Brown and Miller's study (2019) emphasizes significant variations in students' learning speed when
understanding integer concepts. The research suggests that varied levels of understanding can pose a severe
barrier of stdents' learning process, particularly in the context of integer concepts. Wang and Chen (2019) note
that variations in students' learning speeds can complicate the learning process. According to them, diverse
learning speeds can hinder creating an inctuaivd effective learning environment.

NumberSense

Thompson and Davis (2020) present an assessimeuded study on developing numbersense. The study
suggests that assessing the nuanced facets of number sense is crucial for understanding and addressing learning
barriers in integer conceptBiteger materigis fundamental for students to hone their mathematical abilities,
particularly their number sense. Researchers attempt to formulate indicators for number sense in algebraic
operations through adjustments (Maghfirah, 2019). The indicators used in tthys asti 1) identifying the
sequential properties of numbers and regularities in the number system, 2) determining the nearest estimation in
a numerical operation and representing it, 3) identifying the characteristics of numerical operations and their
implications on various types of numbers, and 4) assessing the reasonableness of a calculation result.

OtherInfluence
Kim and Lee (2021) delve into the cultural aspects influencing integer learning. The research hittdights

cultural considerations signiantly shape students' perspectives and challenges in understanding integer
conceptsChenetal. (2023)investigateheimpactof adaptivelearningplatformson integercomprehensiorl he
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findings suggest that adaptive platforms can cater to individual learning styles, potentially mitigating barriers in
integer understanding.

Literature Review:DesigningHypothetical Learning Trajectory (HLT)

Designing a learning framework that facilitates learning speed and develops students'number sensein
integer learning is crucial. Below are some findings elements of the learning design:

InstructionalDifferentiation

The need for differentiated learning is meant to embrace the diversity in students characteristics. Among them
maybe | earning speed, | earning styl eetc. Tachedseanfosudoni ni t i &
the diversity of these characteristics before learniagilitating students' characteristics through learning has

long been encouraged in Indonesia, as evidenced by initiatives to promote inclusive education (Balkist et al.,
2020). Implementation and integration of the Merdekariculum also play rolein providing learningbased on

students' characteristics (Balkist et al., 2022; Sadieda et al., 2022; Muslimin et al., 2022). Internationally,
differentiated learning is stillracticed and analyzed (Handa, 2019; Morgan, 2013; Balkist et al., ZDaR).

research focused on studentsd | earning speed which o
Researches measured learning speed based on three things, nasnelyuld ent sd |1 Q scor es; 2)
student so mat hemati cal abilities; 3) intervi ews wi t
mathematics.

RealisticMathematic€Education

Realistic Mathematics Education (RME) is a specific mathematiaching theory developed in the Netherlands
since the 1970s. The characteristics of RME are rich and realistic situations, which play an important role in the
learning process. This situation serves as a resource to begin the development of mativemesigts, tools,

and procedures and ag@ntext in which studentsanapplytheir mathematical knowledge at later stage. Tihen
gradually becomes more formal, general, and cosgeetific (Van den HeuvdPanhuizen & Drijvers, 2020).

This is also by th view that mathematics must always be meaningful for students and seen as a human activity,
so that problensituations must be experientially real for students (Freudenthal, 19@1he problensituations
presented can be problems that can be encodnbeth in everyday life and in abstract mathematical problems

as long as the problem is meaningful for students. There are five main principles in RME (Treffers, 1987;
Bakker, 2004; Jupri, 2008), which the author theinterprets as Phenomenological exatmn, the existence of
models and symbols for progressive mathematics, the existence of models and symbols for progressive
mathematics, various context problems, models, Independence. The students' constructions and strategies must
have meaning for theéwgents and be interactive and related.

CooperativeandCollaborativeLearning

Cooperative and collaboration approaches are crucial for creating effective learning environments in
mat hematics educati on. These met hhtedaicaleconteptsrane fostet ud e n t
essential social skills. Students develop teamwork and communication skills by working together to solve math
problems, leading to deeper learning outcomes (Slavin, 2015; Hattie, 2009; Vygotsky, 1978). Additionally
collaboraive learning reduces math anxiety among students, as they feel supported by their peers during the
learning process. Thus, it is about mastering formulas and building an inclusive and supportive learning
community.

ModelingandVisual Representation

In mathematics education, Integrating modeling and visual representation plays a pivotal role in enhancing
students' understanding and probisofving skills. Visual representations provide concrete illustrations of
abstract mathematical concepts, makihgmt more accessible and comprehensible for learners (Hegedus &
MorencArmella, 2009). Additionally, modeling allows students to apply mathematical concepts-tgorél
scenarios, fostering deeper conceptual understanding and promoting critical thirdshg(Lehrer, 2003). By
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combining these approaches, educators can create dynamic learning environments that engage students and
facilitate meaningful learning experiences (NCTM, 2000).

Hypothetical Learning Trajectory (HLT) Design

AAwur Esabbreviationderived fromthe Sundanese (One of The tribegnidonesia), whichranslates to
"aktifitas nawur atanapi dipeser," meaning the activity of paying or being bought. "Nawur" (paying) implies
encounteringa debtcollector (thugkepresenting negative numbers. On dtiger hand;Dipeser" (beingoought)

implies encountering a buyer representing positive numbers. A student takes on the role of a merchant selling
goods from the starting point (point 0). If the student moves towsdative numbers, they encounter a thug
demanding money, resulting in a debt..

Tablel. Hypotheticalearningtrajectoryof i a weus e r 0
Stageof Learning Design

Stage 1

Students are asked to form groups, with each group consisting of a minimum of 22 people. 21 individuals are assigned to
represent the integers -10, -9, -8, -7, -6, -5, 4,-3,-2,-1,0,1, 2,3,4,5, 6, 7, 8, 9, 10, arranged side by side.

% "I LU RERD Yy .eu% »93,e
. =) |

—
-~

| ¢ = 1 “n g = ] )
ARARAXY N B9, , 5:9.,9:8
-10 9 8 7 6 5 4-3 -2 -1 0 1 2 3 4 5 6 7 8 95 10
Those assigned as negative numbers act as debt collectors moving towards the negative direction (indicating trouble ahead).
Meanwhile, those assigned as positive numbers act as buyers and hold unit money (indicating buyers ahead in the positive
direction). The individual assigned te the number 0 remains stationary, maintaining their initial position. The remaining

students act as sellers of goods, moving either left (towards negatives with trouble) or right (towards positives with buyers).

"

Stage 2: Observing positive, zero, and negative integers.

1. Observe each of your friends; how many groups of friends are there in the line?

2.  Onwhich side are the debt collectors? To reach -7, how many steps do you need to take? How many debt collectors
have you encountered?

3. Investigate other scenarios for negative numbers!

4.  On which side are the buyers? To reach 5, how many steps do you need to take? How many buyers have you
encountered?

5. Find other scenarios for positive numbers!

Stage 3: Observing the positions of integers and comparing them.

1. Which do you think will generate more money for you, -3 or 27 Why?
2. Which do you think will result in more losses for you, 10 or -57 Why?

Stage 4: Solving operations with integers.

1. If you are at & and have to mowve towards the debt collectors for 10 steps, where are you now? Write it in a
mathematical sentence!

2. Ifyou are at -3 and have to move towards the buyers for 9 steps, where are you now? Write it in a mathematical
sentence!

3. If you are at -5 and have to move against the direction of the debt collectors for 10 steps, where are you now?
Write it in a mathematical sentence!

4. Ifyouare at 5 and have to move against the direction of the buyers for 10 steps, where are you now? Write itin a

mathematical sentence!

If you are at -5 and have to mowve to 7, how many steps do you need to take? Write it in a mathematical sentence!

&. Find similar cases! For example, from 3 to 9, -10 to -4, and 50 on!

L

Conversely, moving towards positive numbers, they meet a buyer purchasing goods with money, resulting in
earnings. The Sundanese phrase "awur eser" means to scatter and shift, signifying spreading and sharing
knowledge with others. This activity is devedapfrom the findings of previous research stages that concluded
learning activities for students. "Awur eser" requires collaboration and cooperation among diverse students with
varying characteristics (learning speed and mathematical abilities). Thel'éfore,eser" serves as a facilitator
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for differentiated, cooperative, and collaborative learning. Additionally, it presents problems that students need
to solve, leading to modeling and visual representation through their movements. Guidandteefreacher,

along with different learning assessment processes, is a characteristic of this attolitgding varied
evaluation formats and narrative teaching

FocusGroup Discussion(FGD): HLT Selection

Expertalsodiscussed the developmaaftthe Hypothetical Learningrajectory(HLT) embedded iffAwur eser"
in a Focus Group DiscussigifGD). The FGD involvedhree speakers: a lecturer, a mathematics exqatta
mathematics teacher. The results are shown in Table 1.

Table2. Hypotheticalearningtrajectoryof i a weus eeasutsof fgd
Stageof Learning Design Resultsof FGD
In stage 1, it is necessary to provide more deta
instructions for students, and perhaps the illustrat

Stage 1

Students are asked to form groups, with each group consisting of a minimum of 22 people. 21 individuals are assigned to

represent the integers -10, -9, -8, -7, -6, -5, 4, -3, -2,-1,0, 1, 2, 3,4, 5, 6, 7, 8, 9, 10, arranged side by side. representation can be further C|arified. RH&I
4 »3 ¢ "'y stories about sellers being extorted by thugs
A .94 5.9.9.4 their struggle to find buyers in the surroumgli

-10 9 8 -7 6 5 4-3 -2 -1 0 1 2 3 4 5 6 7 8 95 10

Those asigned as regative mmbers act 2 e colletors moving ovaras e negmve Gesien (mistng rowseanea. - €NVIFONMENt can be presented to make the mea
Meanwhile, those assigned as positive numbers act as buyers and hold unit money (indicating buyers ahead in the positive

Giecton), The indicual asigne to the number 0 remain statonary, maincaing thir inical posion. The emaning. - OF 'AWUIr€SEr' more tangible, clear, and contexfoal
students act as sellers of goods, moving either left (towards negatives with trouble) or right (towards positives with buyers). Students. Addltlona”y, these facts WI” enrich al
enhance students' numeracy literacy skills

The activities in stage 2 are pretty good; howev
1. Observe each of your friends; how many groups of friends are there in the line? there mlght be a need for Conflrmatlon Of anSW‘
2. Onwhich side are the debt collectors? To reach -7, how many steps do you need to take? How many debt collectors and a genera| review of the material learned. Thi:

have you encountered?

3. Investigate otner scenarios for negatve numbers! also the introduction of an institutionalization pha

4. On which side are the buyers? To reach 5, how many steps do you need to take? How many buyers have you

encountered? in the learning process.

5. Find other scenarios for positive numbers!

Stage 2: Observing positive, zero, and negative integers.

Stage 3: Observing the positions of integers and comparing them.

The activity in stage 3 is pretty good; however,
1. Whichd think will s fi , -3 or 27 Why? H ] H H
2. Wnich doyeu think wil result i more losesfo o, 10 or 57 Why? might be beneficial to add more probing questic

that can enrich the mental actions of students dui
learning through ‘awur eser".

Stage 4: Solving operations with integers.

The activities in stage 4 are pretty good; howev

1. If you are at & and have to move towards the debt collectors for 10 steps, where are you now? Write it in a

mathematicsl snterc! , there might bea need for confirmation of answer

2. Ifyouare at -3 and have to move towards the buyers for 8 steps, where are you now? Write it in a mathematical A R A
sentence! ‘

3. Ifyou are at -5 and have to move against the direction of the debt collectors for 10 steps, where are you now? and a general reVIeW Of the materlal Iearned- Thl
Write it in a mathematical sentence! H . H . . . -

& s o 1 v 9 v TS T IO f ey o 0 85, e a1 04 o W also the introduction of an institutionalization pha
mathematical sentence! - .

5. Yloar 8 5 1 o O I 7, o T8 Y P e W 8 atnemanca el in the learning process.

6. Find similar cases! For example, from 3 to 9, -10 to -4, and so on!

"Awur Eser" is developed from the findings of previous research stages that concluded learning activities for
students!'Awur eser"requirescollaborationandcooperatioramongdiversestudentswith varying characteristics
(learning speed and mathematical abilities). Therefore, "Awur eser" serves as a facilitator for differentiated,
cooperative, and collaborative learning. Additionally, it presents problems that students need to solve, leading to
moddling and visual representation through their movements. Guidancetfrerteacher and different learning
assessment processes are a characteristic of this acthdtyding varied evaluation formats and narrative
teaching.

Number sense encompasses thiitg to understand and use numbers flexibly, including comprehension of the
relationships between numbers, numerical comparisons, and the practical use of numbers in everyday contexts
(Johnson, 2019). One of the leading causes of barriers in undergtantkgers is the lack of profound
comprehension when students sttdh e m ( Garc2? a & Rodriguez, 2020). Varyi
poses a challenge, considering each student possesses different levels of understanding and learning capabilities
(Huanget al., 2022). Developinga learningdesignthat not only facilitates studentslearning speedbut also
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enhances their number sense can be an effective sototiomercome these barriers (Brown et al., 2021). An
optimal learningdesign must consider the differences in students' learning speeds while ensuring a deep
understanding of integer concepts (Wang & Chen, 2019).

Final HLT Design

Table3. Finalhypotheticalearningtrajectoryands t u d mespansgdedictionofi a waug e r 0
Stageof Learning Design St u d RaspangiPrediction T e a ¢ hFellove dp Plan

s s i e o it s i o 2 e 21 v e sl UAENES Wl e interested andhe  teacher motivates  the
represent the integers -10, -9, -8, -7, -6, -5, 4, -3, 2,-1,0,1, 2,3, 4,5, 6, 7, 8, 9, 10, arranged side by side. . . . . . e e
immediately enthusiastic aboustudentsto engage in activities.

H H H H n 1"

2’8 2§ } participating in “"awur eser

-10 9 8 -7 6 -5 4-3 -2 -1 0 1 2 3 4 5 6 7 8 95 10 Vit

Those assigned as negative numbers act as debt collectors moving towards the negative direction (indicating trouble sng)CtIVItl es .

Me hile, the d be b d hold indicating bs head in th 1

e e e oy mammie e e e eagtUdentsnay not be interestedbut

students act as sellers of goods, moving either left (towards negatives with trouble) or right (towards positives with buyers)

still participate in "awur eser"
activities.

Students can comprehend th8tudents who have not fully

Stage 2: Observing positive, zero, and negative integers.

& e eahaf o s oy gruos of s e hre i e materi al parti andersidod thée npositidng® offi a wu r

D e s er 0 act i vi ty .integers can change roles to

: li?}fgfzz‘?::;f:Si:srvnsga:;::"::;fmnvms do you need to take? How many buyers have you become sellers so that they will

o Fndetherscenses forpesive numserst Students still need to fullymove step by step while
understood the positions ofinderstanding each position of
integers. theintegers.

Students can comprehend thstudents who have not fully
materi al part i giagpedtwhiclinteger isgreader i a wu r
w2 S € T 0 activity.orsmaller can change roles to
become sellers so that they will
Students have yet to fully graspnove step by step while
which integer is greater ownderstanding which position is
smaller. most advantageous for them as
sellers.

o Students can comprehend theor students who have yet to
e e s e oo e e @ L€ T @l par ti dulyp a unelersiood  t ihteger i a wu r

mathematical sentence!

2 ot 5ot v e s e spersor s e, wers e e mnernd® S € [ O @ €t 0 v oty .operations, they can be assisted

sentencel

3. Ifyou are at -5 and have to move against the direction of the debt collectors for 10 steps, where are you now? by the | r‘ pea Wh | I e
Write it in @ mathematical sentence!

4. I t 5 and have tc st the directi f the by for 10 steps, whe ? Write it H H H
e s o e srecmere e erio e e ettt Students . still need  to  fullycontinuously exchanging roles.

5. Ifyou are st-5 and have to move ta 7, how many steps do you need to tske? Write it in a mathematical sentence!

6. Find similar cases! For example, from 3 to 9, -10 to 4, and so on! understand Integer Operat'ons.

Stage 3: Observing the positions of integers and comparing them.

Conclusion

AAwuUT Esero serves as a facilitator for differentiat
presents problems that students need to solve, leadingptielling and visual representation through their
movements. Guidance from the teacher and different learning assessment processes are a characteristic of this
activity, including varied evaluation formats and narrative teaching.

Recommendations

A Awusre rEO n e e d s tedching pxpegiendeifrathe staga oflesign research. So the effectivensisd
the studentsd response could be confirmed and i mprove
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Abstract: The study sought to investigate the extent and intensity of earthgelaked psychological distress
experienced by Syrian refugee survivors residing in southern Turkey and displaced individuals in northwest
Syria. A technique focused on providing detgitiescriptions and conducting thorough analysis was employed.

Three scales of postaumatic stress disorder (PTSD), Trauma History Screen (THS), and Brief Trauma
Questionnaire (BTQ) were used. The study included 600 participants, with 300 participamtsafrio region.

The prevalence rate of PTSD among survivors one year after the 2023 Turkey earthquake was high, around
68%. while the prevalence rate of THS and BTQ was low. The results for PTSD indicated that there were
statistically significant differenseonly between age and marital status in southern Turkey. As for northwest

Syria, there were statistically significant differences only in gender. The results for THS and BTQ indicated
statistically significant differences only between gender, age, ankingostatus in southern Turkey. As for

northwest Syria, there were statistically significant differences between gender, education level, and working
status. There was a positive direct correlation between PTSD on the one hand and THS and BTQ on the other
hand. This indicates that the level of PTSD increases as THS and BTQ increase. In regression analysis, the
results showed that THS and BTQ contribute to interpreting the variance in PTSD. When THS and BTQ
increase, they contribute to increased symptomBT#D. The beta value for THS in southern Turkey and
northwestern Syria was (b = 1.127, b = 0.793), respe
was (b = 0.70) .Conclusions: Both THS amglamng®e make a
variationsin PTSDamongsurvivorsin theresearchof thetwo locations.Theincidenceof PostTraumatic Stress

Disorder (PTSD) among survivors was 68%. PTSD was found to be linked with older age, female gender,
widowhood, and divorce.

Keywords: Earthquakdrauma Syrianrefugee Displacedoeople

Introduction

Earthquakes are classified as natural disasters that arise from geological and atmospheric events occurring on
the Earth's surface. They are one of the most pressing concerns of the modern period, and they have become a
public health concern affecting everyone, including psychological disorders and trauma. According to the
International Catastrophe Database, n&toagastrophe incidences have increased significantly from the mid
twentieth century to the present (Saeed & Gargano, 2022). The global frequency of earthquakes has grown
sixfold in the last forty years (Farooqui et al., 2017). On February 6, 2023, twerfobd earthquakes struck
southern Turkey's Kahramanmar ak, measuring 7.7 and 7
impact, notably in northwestern Syria. The seismic event was the most severe in 80 years, with the greatest
earthquakeffectal region to date, earning it the title "century disaster." The incident resulted in a significant
number of casualties among Turkish citizens and Syrian refugees and widespread destruction of residential
properties and infrastructure.
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The earthquakéamaged region in southern Turkey affected 1.7 million of the 3.8 million Syrian refugees
(Karlsen, 2023). According to the Turkish Presidency of Disaster and Emergency Management, more than
54,000 people died and 107,000 were injured. FEuaniore, around 2.4 million people were displaced
(Reliefweb, 2023). The earthquake caused severe destruction in many areas, including health, the economy,
social dynamics, and mental health. Despite the obvious risk to physical health and life, thehewtital

impact is frequentlpverlooked. Earthquakes substantiathpact psychological welbeing, causindpoth short

term and longerm distress.

A review of scientific data suggests that pwatimatic stress disorder occurs at extremely high ratksviah
earthquaked-urthermore, collectiveraumaamongcommunities worsensocietalpsychologicalifficulties and
disturbances (Goldmann & Galea, 2014). Earthquakes and their repercussions pose a global public health risk.
Research suggests that survisrof earthquakes are more likely acquire psychological problems such as-ost
traumatic stress disorder, anxiety, and depression. It also causes physical and psychological anguish in
survivors, perhaps inflicting irreversible harm (Hong & Efferth, 2016ternally displaced families living in
partially ruined homes are among those who have been affected in northwestern Syria (Lindert et al., 2018).
Homes, properties, and public infrastructure were severely destroyed across the region (UNHCR, 2823). As
result, survivors sustained considerable physical and psychological suffering.

As a result, governments must focustbis understudied area to avoid and manage the fdiffltulties linked

with the recent earthquake's early onset and massive imdaile. Turkey's policies towards Syrian refugees

have been supportive of their access to healthcare, the ongoing crisis in Syria has resulted in refugees staying in
Turkey for a lengthy period. This has created refugee hurdles and obstacles (MavrouR@3l Following

the earthquake, hospitals collapsed, infrastructure was destroyed, and nearly 1.5 million people were displaced

in Turkey (Qu et al., 2023). Clear and considerable needs have surfaced in the areas of mental health and social
support forboth citizens and refugees. Over 100 countries urgently assisted Turkey's humanitarian efforts
following the earthquake (Karaojlan Kahilogull aré et

The key problem is to provide losigrm and effective mental health support despite a shoofaggecialized

human resources. This needs ongoing funding for mental health studies, research, specialized training, and
program development in southern Turkey and northern Syria. Although earthquakes have received more study
attention, there are still ga in our understanding of their psychological impact on Syrian refugees and
displaced individuals. There is still a lack of specialized studies into earthquake trauma. Current efforts center
on conducting analytical research better to understand thedomgimpact and close knowledge gaps. In the
present study, we looked at the relationship between PTSD, THS, and BTQ in earthquake survivors. We
hypothesized that PTSD, THS, and BTQ would be highly associated and had similar risk factors. We also
hypothested that exposure to earthquakes and THS would increase the likelihood of PTSD symptoms. The
study's goal is to assess levels of gostimatic stress disorder (PTSD), Trauma History Screen (THS), and
Brief Trauma Questionnaire (BTQ) in displaced peopladrthwestern Syria and refugees in southern Turkey.

It also seeks to explore disparities in PTSD, THS, and Basgd on factors such as gender, age, marital status,
employment status, and educational level. The purpose of this research is to improveheadtitautcomes,

notably in PTSD, THS, and BTQ, by providing needed support and implementing psychosocial programs and
communitybased interventions that promote resilience and-iesfg.

Literature Review

This literature review aims to bring togettstudy findings on PTSD symptoms among earthquake survivors.
Earthquakesarecatastrophi@ventswith far-reachingpsychologicakonsequencegringingemotional suffering
ranging fromfrustration to serious mental disorders. According to Baryshnikova and @@d:9) and Du et al.
(2018), it may have sheterm and longerm consequences on mental health. Assessing and addressing
psychological needs is critical following earthquakes (@/ahal., 2015). Survivors, particularly the elderly,
frequently develop PTSD symptoms and major psychological disorders in the months following earthquakes
(Jia et al., 2010). Following the earthquake, symptoms of PTSD and trauma appeared (Sangal&0d @Y. al

Furthermore, a studgonducted following the Nepal earthquake found an increase in the prevalence of common
mental diseases (Zhang & Ho, 2011). Individuals exposed to earthquakes are up to four times more likely to
develop significant psychologal distress (Lavenda et al., 2017). Furthermore, THS is regarded as a critical
element in shaping the outcomes of psychological diseases following natural catastrophes (Tang et al., 2014).
THS exposure increases persons' susceptibility to psychiatrasdsand stress in the future (Gargano et al.,
2019;Stroud,2018).As aresult,when traumaurvivorsareexposedo THS, theyare morethantwice aslikely
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to experience signs of depression and other disorders (Lilly et al., 2010). PTSD symptoms have been present
throughout human history (Friedman, 2013). Gender, age, economic status, level of education, sagial statu
employment status, exposure to THS, and lack of social support are the primary risk factors associated with the
development of PTSD symptoms in the aftermath of natural disasters.

Younger age and female gender are more commonly regarded as risk f@bmset al., 2020; Goldmann &

Galea, 2014). Women are thought to be the most prone to developing PTSD symptoms after disasters (Acierno
et al., 2007; Dai et al., 2016; Doocy et al., 2013). Individuals who have lost their property due to earthquakes

and foods, particularly widows and divorcees, experience more psychological disorders and issues. They have
increased PTSD symptoms (Telles et al., 2009). According to Farooqui, the prevalence rate of PTSD symptoms
following earthquakes ranged from 4.10% to0&P%6 among adults (Farooqui et al., 2017).

The diagnosis of PTSD symptoms comprises four major factors: contingapegiencing of the incident,
avoidance of traumeelated symptoms, unfavorable changes in general reactivity, and heightened arousal
(Bowles, 2013; Farooqui et al., 2017). According to Sonmez and Hocaoglu (2023), the level of trauma, loss of
relatives and property, reduced coping abilities, displacement, and direct exposure to the disaster all contribute
to the development of PTSD symptor(S8onmez & Hocaoglu, 2023). The educational level significantly
improves their ability to adapt after the disaster (S. Chen et al., 2020).

Individuals who have been frequently exposed to natural disasters and THS exhibit reduced levels of resilience
and ceing in the face of trauma (Mao & Agyapong, 2021). THS raises the risk of acquiring mental health
issues and reduces the rate of recovery following earthquakes (Chen et al., 2020). An individual's exposure to
two earthquakes poses a larger danger to mbeetdth (Xie et al., 2017). The prevalence of PTSD symptoms

was 42% after one month and 13% after thirteen months following Turkey's 1999 Golcuk earthquake (Lavenda

et al., 2017). Followinghe 1999 Marmara earthquake, 25%pebple experienced PTSD (Altiag et al., 2005;

Tur al et al ., 2004) . ¥nder et al. (2006) (Ooderred t hat
al., 2006). 48.2% of people have PTSD after the 2008 Sichuan earthquake in China (Xu & Song, 2011a).

Accordi ng 1t (B023K bld&rof respondants reported experiencing PTSD symptoms three months

foll owing the earthquake (KIhan et al ., 2023) . Anot he

the Sichuan earthquake (B. Wang et al., 2011). It reached 40.18araafter the earthquake (Xu & Song,
2011b). Orthe other hand, eight years after the same earthquake, the frequ&icydfvas 18.6% (Reinhardt

et al.,, 2021). A study of survivors of the Japanese earthquake and tsunami found that older adults are more
prone to experience PTSD symptoms (Gautam & Khadka Mishra, 2023). A study of Hurricane Katrina
survivors found that PTSD symptoms increased, as did suicide rates, which increased from 3% to 6%. It
revealed that 27% of pestaumatic stress disorder symptomusd 47% of suicidal behavior occurred in the

future (Kessler et al., 2008). A study conducted one month after the earthquake revealed a prevalence rate of
18.7% for PTSD. It was discovered that people who experienced more of these symptoms were etdély, fe

had lower educational levels, lacked social support, did not take preventative measures, and had THS. Prompt
intervention and psychological rehabilitation during a disaster are vital for building resilience and facilitating a
rapid recovery (Chen el., 2014).

Several studies have indicated that the lifetime prevalence rate of thirdhand smoke (THS) has reached 39.1%.
The prevalence of pestaumatic stress disorder (PTSD) symptoms among individuals who were exposed to
traumatic events was found te B3.6%, according to a study conducted by Breslau @ratlau et al., 2014).

in 2014. A study revealed that the prevalence of-prasimatic stress disorder (PTSD) symptoms related to the
earthquake was 42% one month after the event and decrease¥ tafteB thirteen months. The intensity of

PTSD symptoms showed a notable decrease over time with medical -tglodropping from 49.53% to
31.35% (Lavenda et al., 2017; Lilly et al., 2010; Xu & Song, 2011a). The incidence rates-thposttic

stress diorder (PTSD) among individuals who survived earthquakes varied from 10% to 87% (Altindag et al.,
2005).

There is a limited amount of research that has assessed the extent and consequences of severe traumatic
experiences (BTQ) omental diseases associated with disasters. A stodgucted byHarville found that BTQ

resulting from disasters related to a depression rate of 67% (Harville et al., 2015). Upon careful examination of
prior research, it became evident that there was la dhcadequate focus on the correlation between-post
traumatic stress disorder (PTSD) symptoms, traumatic health symptoms (THS), and behavioral and
psychological trauma symptoms (BTQ) among individuals who have experienced earthquakes. This study is
notabk for its extensive investigation of the interaction between earthquake survivors in southern Turkey and
northern Syria. As acknowledgedy the researchertheseregionshave not receivedsufficient attentionin
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previous studies. Prior research has demonstrated increased levels of symptoms associateetraitimatist

stress disorder (PTSD) after earthquakes, underscoring the significance of our work in doing a more thorough
analysis of this issue. The studyrsila out due to its approach, which involved the utilization of three scales
about PTSD symptoms, THS and BTQ. Until now, no prior research has attempted to integrate these three
scales, which enhances the thoroughness and comprehensiveness of detaifinglyaidg this occurrence.

This study aims to investigate the influence and contribution of Traumatic Head Injury (THI) and Blast
Traumatic Brain Injury (BTBI) on symptoms of PoBtaumatic Stress Disorder (PTSD), with a specific
emphasis on comprehenditige correlation between these factors.

Methods
Study Design

This investigation was carried out in regions impacted by the earthquake. The study was conducted on Syrian
refugees living in camps located in southern Turkey (Hatay Province), namelySima, Adib, and AlSafa

camps. It also included Syrian displaced individuals staying in camps in northwestern Syria (Jenderes area),
specifically in Hayel, Abu Yarub, Rahmat, Ahl-ldhair, and Hurya camps. According to data from camp
management, administreé authorities, and official local councils, the population in the camps in southern
Turkey was around 3130 individuals. In comparison, the population in the camps in northern Syria was
approximately 5166 individuals. The study was conducted using peiateraiews performed by experts with

the camps' occupants from October 2023 to March 2024. Before conducting the study, the Institutional Ethics
Committee of the camp administration approved it. This study was carried out in compliance with The Belmont
Report.

Participants

The study encompassed Syrian individuals who survived the earthquake in southern Turkey and northern Syria.
The studysample was selected using the randmmpling technique. The researchers successfotijacted all
participants of he sample through fade-face interviews. According to Morgan's calculation, 315 persons in
Turkeyand 311 peoplén Syria wereaccepted to participate @ach sampleaccounting for moréhan3% ofthe
studypopulation. The questionnaire, PTSIHS, andBTQ were all explained clearly. After at least 20 minutes

of relaxation in a quiet environment free of visual and auditory stimuli, specialists completed the questions in a
personal interview format. Teams from the Ataa Humanitarian Relief OrganizatioDegradtment of Mental

Health and Psychosocial Support, present in the research locations in Turkey and Syria, worked on
administering questionnaires to earthquake survivors, with all personnel having relevant expertise and
specialization. Participants whithd not complete all questionnaire items were eliminated (N = Thiikeyand

11 in Syria), leaving each sample with 300 participants. All participants provided informed consent. The study
was conducted utilizing a foyrart structured questionnaire. Thadividuals' sociodemographic traits were
discussed in the first section. In the second section, individuals were questioned abtnatupsic stress
disorder. The third section inquired about the Trauma History Screen, while the fourth section askeheab

Brief Trauma Questionnaire. Participants were instructed to answer all questions.

Measures

PTSD, THS, and BTQ were classified using the American Psychiatric Association's symptom criteria. PTSD is
asetof 30itemsdevelopeddy researchebr. JassimAl-Khawajain 1996to assessraumarelatedreactionsThe

scale covers four significant aspects that correspond to-BWSM SD criteria: the sensation of reliving the
event, emotional problems, avoidance of thinking about the trauma, and hypéiltycit®articipants
responded to the questions using-point Likert scale (1 = not at all, 5 = excessively). THS is made up of
fourteen binary items (yes or no) meant to assess previous traumatic events by the Diagnostic and Statistical
Manual of MentalDisorders (DSMIV) (Carlson et al., 2011). The Brief Trauma Questionnaire (BTQ) is a
modified selfreport questionnaire that includes ten traumatic incidents (Koenen et al., 2009; Schnurr et al.,
1999). It is intended to assess exposure to severe traidefiaed in the Diagnostic and Statistical Manual of
Mental Disorders (DSMV), with a focus on lifethreatening occurrences and crucial episodes. The internal
consistency and validity of the items on the PTSD, THS, and BTQ scales have been provenhriiae Le
classification was used to estimate this study's degree of correlation coefficient (Lehman, 2005). The Cronbach
Alpha technique revealed the questionnaire is reliable (McHorney et al., 1992).
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Statistical Analysis

The study had a tal of (600) participants, with (300) coming from southern Turkey and another 300 from
northwestern Syria. The sample size was calculated using the online Morgan equation and calculator
(https://clincalc.com/). Both the analytical and descriptive appreasieee used to analyze the variables. The
categorical variables were shown as numbers and percentages (Krejcie et al., 1996). The numerical variables

were represented

as

me an

N standard

deviati o

n. The

Kolmogorov-Smirnov test. The categorical variables were analyzed using thezjghie test. The Analysis of
Variance (ANOVA) test and the studentest were used to examine the numerical variables. The data was
analyzed using standard linear regression anallygiarson correlations were used to evaluate the relationships
between the psychological factors. The statistical significance level was defined as p < 0.05. The mean item
intercorrelation was optimum, and the internal consistency, as measured by Cenbddh’ wa s
(Lehman,2005).The statisticalanalysiswasperformed using P S $oEWindowsversion27.0(IBM, Chicago,

IL, United States) (SPSS, 2019).

Tablel. Therelationshipbetweersociodemographicharacteristicandthescoresof PTSD,THS,andBTQ

n (%) PTSD THS BTQ
Variables Southern  Northern Southern  Northern Southern  Northern
/Study area Southern  Northern T ¢ r ki Syria T¢r ki Syria T¢r ki Syria
Te¢r ki Syria (p-value)  (p-Value)  (p-Value)  (p-Value)  (p-Value)  (p-Value)
meanN meanN meanN meanN meanN meanN
Gender (0.556) (0.041) (<0.001) (<0.001) (0.005) (<0.001)
141 142 - - - - - .
Male @7) 47.3) 3.42NK 3.36K 0.42R 0.47K 0.30N 0. 44K
159 158 N N N N <
Female (53) (52.7) 3.46K 3.49KR 0.34N 0.36K 0.24N o
e . . . . . .
Ag (0.004) (0.166) (0.037) (0.184) (0.003) (0.631)
From 1930 108 104 - - - - . .
yearsold (36) (34.7) 3.27N 3.39KR 0.35N0.42KR 0.22N 0.33K
From 31-40 78 81 o o o - N N
yearsold 26) 27) 3.52N 3.34K 0.39N 0.41K 0.28N 0.36K
From 4150 66 63 s < - < - -
years old 22) 21) 3.60N3.53KR 0.39N0.45K 0.30NO0.37K
More than 51 48 52 ~ - - - - .
years (16) (17.3) 3.48N 3.51K 0.42NR 0.37K 0.31N 0.34K
Marital
ctatus (0.014) (0.330) (0.418) (0.055) (0.118) (0.145)
. 16 19 s - - - - .
Single (5.3) 6.3) 3.21N 3.21KR 0.34N 0.37K 0.26N 0.36K
. 256 257 - - - - . .
Married (85.3) (85.7) 3.42N 3.44K 0.38N 0.42K 0.26N 0.35K
. 23 22 - - - - - .
Widow 7.7) (7.3) 3.74N 3.44K 0.40NR 0.32K 0.34N0.24K
Divorced ?17) (207) 3.90N 3.71KR 0.46N 0.50K 0.34N0.30K
;‘;ﬁj;‘“ona' (0.882)  (0526)  (0.612)  (<0.001) (0.412)  (0.013)
Not knowing a7 7
how to read 3.40N 3.39R 0.37N0.33R0.27N0.27K
) (15.7) (23.7)
and write
High school 233 205 N - N - N N
or below 77.7) (68.3) 3.45NK 3.43KR 0.38N 0.43K 0.26N0.37K
Institute (72.3) ?3) 3.36RK 3.68R 0.45R 0.41K 0.35R 0. 32K
University 13(4.3) (153 3.54N 3.39KR 0.40N0.52K 0.31N 0.39K
ggtﬂ‘;”g (0.461)  (0.959)  (0.002)  (<0.001) (0.032)  (0.003)
94 80 . - - - . .
Employed (31.3) (26.7) 3.42NK 3.43KR 0.36N 0.39K 0.25N 0.33N
Unemployed (26?27) (2723?3) 3.48N 3.42KR 0.42R 0.47K 0.30N 0. 41K

*The statisticalsignificanceatthe 0.05level (2-tailed).
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Results

The studybegan with315 individuals fronsouthernTurkey. Atotal of fifteenindividuals still need to finiskhe
guestionnaire. Three hundred earthquake survivors participated, with 159 (53%) females and 141 (47%) males.
The most significant percentage was ageddl 30, at 108 (36%). In northwest Syria, 311 participants were
initially included. Elevemeople stilineed to finisithe questionnaire. Qhe 300 participants, 158 (52.7%) were
female and the remaining 142 (47.3%) were male. The most considerabletggoens in the 19 to 30 age
group, with 104 (34.7%). In terms of PTSD, the findings revealed statistically significant differences in age
(p=0.004) and marital status (p=0.014) in southern Turkey, with no significant differences identified in other
variades (p>0.05). In northwest Syria, the only difference was gender (p=0.041). Only gender, age, and job
status showed statistically significant differences in southern Turkey's THS and BTQ outcomes. Gender,
educatiorievel, and workingstatusdifferedin northwestSyria(Tablel). In southernTurkey,56.3%o0f refugees

had severe PTSD, while in northwest Syria, 55.7% of displaced people had PTSD. In terms of THS, statistics
from southern Turkey showed that 55.7% of refugees h&®) (Eaumatic events. Similagsl in northwestern

Syria, 58.7% of the refugees had been subjected8dr&umatic events. According to the findings, 68.8% of
refugees in Southern Turkey had PTSD, whereas 38.21% and 27.38% of Syrian refugees had THS and BTQ
episodes, respectively (Taltg

Table2. TheLevelof PTSD,THS,andBTQ in earthquakeurvivorsin southernl urkeyandnorthwesterrsyria

n (%) Mean(Std. Deviation) Percentagéb
Variable Southern Northern Southern Northern Southern  Northern
Teér ki y Syria Teé¢r ki ye Syria T¢r ki Syria
geT\ZEl; Low 32(10.7)  25(8.3) 3.440623) 3.43(0571) 688 68.6
moderate  99(33) 108(36)
High 169(56.3)  167(55.7)
&'/ints) (1-4) 120(40) 99(33) 0.382(0.150) 0.416(0.186) 38.21 41.67
(5-8) 167(55.7) 176(58.7)
(9-13) 13(4.3) 25(8.3)
BTQ 0.273(0.166) 0.351(0.225) 27.38 35.13

*The statisticalsignificanceatthe 0.05level (2-tailed).

The study's findings in Southern Turkey revealed that 89.70% of participants had experienced at least one
traumatic event. The most prevalent traumatic event THS that persons were subjected to was the sudden loss of
house and property or a sudden moveoanting for 269 (89.70%). There were a total of 508 traumatic
occurrences. People subjected to a tropical storm, flood, earthquake, or fire came in second, accounting for
approximately 230 (76.70%). There were a total of 284 traumatic occurrences. stahie least traumatic
experience was being exposed to or forced to have sexual intercourse as a youngster, with only four (1.30%).
They were exposed to an average of five traumatic experiences. Each individual was subjected to at least one
traumatic exprience and up to nine traumatic occurrences. In northwest Syria, the survey found that 84% of
individuals had been exposed to at least one traumatic event. The most prevalent traumatic event THS that
persons were subjected to was the abrupt loss of renderoperty or a sudden move, accounting for 252
(84%). There were a total of 516 traumatic occurrences. In contrast, the slightest traumatic incident was being
exposed to ocompelled to engage in sexual intercouasanadult, with only5 (1.7%)reported.They had been

exposed to an average of five traumatic occurrences. Each subject had at least one stressful incident and up to
eleven traumatic occurrences (Table 3).

People in southern Turkey have experienced severe trauma (BTQ) and a varggnifi€ant injuries
throughout their lifetimes. The most common severe trauma they reported was being exposed to a large natural
or technical disaster, such as a fire, hurricane, flood, earthquake, or chemical leak. 223 (74.3%), whereas the
leastseverenccurrence wafeforetheageof 18, have youbeensubjectedo physicalpunishmentr beatingby

a parent, educator, or teacher to the point where you were terrified, felt you would be wounded, or were you
exposed to cuts, bruises, or other injuriesilsichieved a percentage of 50, equivalent to 16.7%. People who
feared their lives were at risk or may be gravejyred: The majority, 198 (88.79%), have experienced a major
natural or technical disaster, such as a fire, storm, flood, earthquake, oicaihsepill. Individuals who
sustained severe injuries: The most significant number, 26 (35.61%), were individuals who feared their lives
were in danger or could be gravely hurt and had previously been in a severe vehicle accident, a profound work
accident,or another situation where something serious occurred. Table 4 displays the results in northwestern
Syria.
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Table3. Ratesof endorsemerfor traumaticeventsandtotal numberof traumaticeventsfor participants

Ratesof endorsemerfor traumaticevents Totalnumberof

traumaticevents

EventsTHS SoutherrT ¢ r k i NorthernSyria ?O:trh elzni g;rrit;ern

n (%) R n(%) R n n
Qccri?jzlr?t/ bad car ,boat, train, or airplane 89(29.7) 6 130(43.3) 6 114 204
A reallybadaccident atvork orhome 87(29) 7 113(37.7) 7 134 195
A hurricane, floodearthquaketornadoorfire  230(76.7) 2 200(66.7) 4 284 235
Hit or kicked hardenoughto injurei asachild 50(16.7) 11 64(21.3) 10 149 235
gclitul(t)r kicked hard enoughto injure i asan 53(17.7) 10 34(11.3) 12 183 79
Er?i:ged or made to have sexual contags a 4(1.3) 13 0 0 3 0
Zglﬁedor madeto havesexualcontacti asan 0 0 5(17) 13 0 5
Attack withagun,knife, or weapon 59(19.7) 8 65(21.7) 8 86 121
During military servicei seeingsomething
horribleor being badlyscared 50(16.7) 12 60(20) 11 104 128
Sudderdeathof closefamily or friend 210(70) 4  242(80.7) 2 380 474
sreﬁill?ggomeoneile suddenlyor getbadlyhurt 144(48) 5 190(63.3) 5 269 386
Someother suddeneventthat madeyou feel
veryscared, helplessy horrified 220(73.3) 3 204(c8) 3 476 422
Sudden mover lossof homeandpossessions 269(89.7) 1  252(84) 1 508 516
Suddenly abandonedby spouse, partner, 61(20.3) 9 66(22) 9 77 73

parent, or family

Thestatisticalsignificanceatthe 0.05level (2-tailed). R=Rank

Table4. Ratesof endorsemenfor Severdrauma(BTQ) for SouthernT urkeyandNorthernSyriaparticipants

SouthernT ¢ r ki y e Northern Syria
If the
event
happened,
dd you If the If the event If the
thinkyour  event happened, did event
EventBTQ life wasin  happene youthinkyour happene
Rates of dangeror d, were Rates of life was in d, were
endorsement  you might you endorsement  danger or you you
for Has this  be seriousl forHasthis  might be serious|
everhappened seriously y everhappened seriously
to you? injured?  injured? toyou? injured? injured?
n (%) R n (%) n (%) n (%) R n (%) n (%)
-Have you ever servedin a
war zone, or have you ever 122(40.
served in a noncombat job68(22.7) 5 53(77.94) é;)(18.8 2 ( 5  85(69.6) 30(35.2)
that exposed you to war
related casualties.
-Have you ever beenin a
serious car accident, or a 26(35.6  134(44.
serious accident at work or 94(313) 3 73(77.65) 1) 7) 4 103(76.8) 37(35.9)
somewherelse?
-Have you ever beenin a
major naturalor technological 1 .
disi';lster, such as a ?ire, 223743) 1 1986878 19450 0063 5 117(73.1) 29(24.7)
tornado, hurricane, flood, ) 3)

earthquakegr chemicalspill?

-Have you ever had a life-

threatening illness such as

cancer, a heart attack, 61(20.3) 7 25(40.98) N/A 65(21.7) 8  40(61.5) N/A
leukemia, AIDS, multiple

sclerosisgtc.?

-Beforeagel8, wereyou ever

physicallypunishedor beaten 50(16.7) 8 12(24) 4(33.33) 44(14.7)
by a parent, caretaker, or

(o]

27(61.3) 8(29.6)
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teachersothat: youwerevery

frightened; or you though

you would be injured; or you

received bruises, cutsyelts,

lumps or other injuries?

-Not including any

punishments or beatings yc

already reported in Questio

5, have you ever bee 81(27) 4 37(45.67) 6(16.21) 84(28) 7  47(55.9) 12(25.5)
attacked, beaten, or mugge
by anyone,including friends,
family membersr strangers?
-Has anyone ever made ¢
pressured you into havin
sometype of unwantedsexual
contact?

-Have you ever been in an
other situation in which yot
were seriously injured, o
have you ever been in ar 101(33.7) 2 N/A
other situation in which yot
fearedyou might be seriously
injured orkilled?

-Has a close family membe
or friend died violently,for
example, in a serious ce
crash, mugging, or attack?
-Have you ever witnessed
situation in which someon
was seriously injured o
kiled, or have you evel 62(20.7) 6 N/A N/A
witnesseda situationin which

you fearedsomeonevould be

seriouslyinjured orkilled?

0 0 0 0 9(3) 10 0 0

24(23.7
6)

153(51) 3 N/A 8(22.8)

0 0 NA 0 165(55) 1  NI/A 12(20)

124(41.
3)

(o]

N/A N/A

Thestatisticalsignificanceatthe0.05level (2-tailed). R=Rank

The Pearson correlation coefficient test was utilized to determine the association between PTSD, THS, and
BTQ. The information is presented in Table 5. The Lehman classification was used to calculate the degree of
correlation coefficient (Lehman, 2005). glindings show a favorable and statistically significant association
between PTSD, THS, and BTQ. In general, higher exposure to THS and BTQ leads to an increase in PTSD
symptoms (Table 5).

Table5. PearsortorrelationcoefficienttestbetweerPTSD, THS,andBTQ

Variables PTSD THS BTQ
PTSD 1

SoutherriT ¢ r ki y € THS 0.390** 1
BTQ 0.359** 0.630** 1
PTSD 1

NorthernSyria THS 0.292** 1
BTQ 0.224** 0.677* 1

*Correlationis significantatthe0.05level (2-tailed). * p O0 . 6% O®1 0

Table6. Resultsof linearregressioranalysisof THS andBTQ with PTSD
Dependent Independent

Variable  variable R R2 F (p value) B T (p value) VIF
Southern THS 1.127 4.007(0.000) 1.210
Tor ki PTSD BTQ 0.417 0.174 31.177(0.000) 070  2.757(0.006) 1.210
Northern PTSD THS 0.793 3.431(0.001) 1.094

Syria BTQ 0.294 0.086 14.043(0.000) 0.124
*The statisticalsignificanceat the0.05level (2-tailed).

0.649(0.517) 1.094

A linear regression model was employed to investigate the effects of THS and BTQ on PTSD. The findings
revealed that THS and BTQ help to explain the variance in PTSD. For example, in southern Turkey, when THS
increasedy oneunit, PTSDsymptomsncreasedy (1.127)units,andwhenBTQ increasedy oneunit, PTSD
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symptoms increased by (0.70). However, the result
northwest Syria (see Table 6).

Discussion

Traumalevels were measured one year lateganthquakesurvivorsin southernTurkeyand northwestern Syria.

The average PTSD scale score among refugees in southern Turkey was 68.8%, while in northwest Syria was
68.6%. Half of the earthquake survivors in the genexhibited a high rate of trauma response. The findings in
southern Turkey revealed that 56.3% of the earthquake survivors who were refugees exhibited a significant
degree of postraumatic stress disorder (PTSD). In comparison, 33% displayed a moéestef symptoms.

In northwest Syria, a significant majority of the displaced population, precisely 55.7%, experienced a severe
degree of postraumatic stress disorder (PTSD). In comparison, 36% had a moderate level of PTSD. This
conclusion corroborategrior research conducted on individuals who had experienced other stressful situations,
such as natural catastrophes and earthquakes (Farooqui et al., 2017; llhan et al., 2023; Lavenda et al., 2017;
Lilly et al., 2010; B. Wang et al., 2011; Xu & Song, 2@

Statistical analysis of the data from southern Turkey revealed that there were no significant differences in
symptoms of postraumatic stress disorder (PTSD) between males and females. This finding aligns with the
findings of other investigations (@aet al., 2020). This is because both male and female migrants were
subjected to identical events with equal intensity and timing. Several research has found no correlation between
posttraumatic stress reactions and gender (EI hamaoui et al., 2002; rsh&eZimmerman, 2002).
Furthermore, the findings on peasaumatic stress disorder (PTSD) indicated that there were no notable
disparities in education level and work status, which aligns with the observations made in earlier studies
(Bliwise et al., 2022).

Significant statistical differences were sesmongdifferent age groups. The age group vitie highest number

of individuals was between 41 and 50, followed by the age group between 31 and 40. This is because
individuals in older age frequently have modifficulties and obligations throughout their lives. This
encompasses challenging encounters, encountering health issues, and additional distressing occurrences. Due to
the inherent characteristics of these difficulties, individuals in older age am suseceptible to distressing

events that can result in peasaumatic stress disorder (PTSD). In addition, individuals may possess a more
extensive historical background of prior experiences that can impact their capacity to adjust to traumatic
occurrences The findings also indicated notable differences among the marital statuses, with the highest
observed among the divorced, followed by the widowed participants. Consistent with the results of prior
research (Telles et al., 2009).

The correlation betweesocial support, solid marital connections, and the ability to manage PTSD is that these
factors strengthen one's capacity to deal with the condition. Conversely, traumatic events like divorce and the
loss of a partner have a notable influence on mentdthheBeveral studies investigating the relationship
between marital status and stress response have made contrasting claims. Some studies suggest that being
married decreases the risk of stress, while others show the opposite (Englert et al., 2008 0QI8)idiThe

study findings in northwest Syria indicate that there were no statistically significant variations in the prevalence
of PTSD among different age groups, marital statuses, education levels, and occupational status. Nevertheless,
there were stattically significant differences based on gender, with males demonstrating lower levels of PTSD

in comparison to females. This finding aligns with the results reported in research by S. Chen et al. (2020) and
Goldmann and Galea (2014) (S. Chen et al., 2@f0dmann & Galea, 2014). Research has shown that women

are more susceptible to developing symptoms of-ppasmmatic stress disorder (PTSD) during disasters, as
evidenced bytudies conducted bicierno et al. (2007), Dai et al. (2016), and Doetwyl.(2013).The findings

suggest that females exhibit elevated levels of stress andrpastatic stress disorder (PTSD) compared to
males (Fan et al., 2015). Previous research has indicated thdtaoumsatic stress disorder (PTSD) is more
commonlyseenin girls comparedo boys,asobservedy MeiserStedmaretal. in 2012 (MeiseiStedmaretal.,

2012).

The incidence of THS in southern Turkey was relatively low, with a prevalence rate of 38.21%. On average,
each individual encountered approximately fivees$ful events. The findings indicated that 89.70% of the
participants encountered at least one stressful event. The reason for this is the adverse circumstances of war and
forced migration that Syrians have endured. The prevailing traumatic experieacexlitiduals encountered

were abrupt displacement from their residence and possessions or immediate migration. These findings are
consistentwith prior researchon the cumulative occurrenceof traumaticeventsthat individuals experience
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throughout their lives (Breslau et al., 2014; Ghannam & Thabet, 2014; Joseph et al., 2000). The THS study is a
crucial and regular component of evaluating mental health, as it can significantly enhance the identification of
symptoms related to PTSD (McClay, 1999). In northwest Syria, the incidence of THS was found to be
41.67%, indicating a relatively low level of prevalence. The mean number of traumatic episodes per individual
was approximately five. Each individual experienced at least one traumaittenh and, at most, eleven
traumatic occurrences. The prevailing traumatic experience that individuals encountered was the abrupt
deprivation of their residence and belongings or the unexpected displacement. This discovery aligns with
previous studies caed out in various traumatic events (Vrana & Lauterbach, 1994). Prior studies have
demonstrated that the presence of previous traumatic experiences and preexisting emotional problems are
significant factors that contribute to the ongoing presence oftpsnatic stress disorder (PTSD) (Mayou et

al., 2002; Wang et al., 2000).

The findings in southern Turkey indicated no statistically significant variations in the THS based on marital
status and level of education. Although there were statistically isignifdisparities based on gender, the mean
value for males exceeded that of girls. The findings of this study align with earlier research, indicating that
males are more susceptible to the effects of cumulative traumatic incidents (Vrana & Lauterbéchyilked

et al.,, 2021). This could be attributed to the heightened psychological burden on the family's primary care
person. Furthermore, there were notable variations in the data based on age, with the most significant
proportions observed among indivals aged 51 years and above. The findings indicated that individuals
betweenl9 and 30exhibitedreducedevelsof THS, indicatinga preference fothis age range. Whecomparing

the work status of individuals, it was discovered that employed individuals had higher levels of THS than
unemployed ones. This indicates that the individual's employment situation has a substantial influence on their
psychological welbeing sirte individuals who experience difficulties such as loss of income or financial
instability tend to exhibit more signs of psychological disorders. There were no significant variations in THS
based on age and marital status in northwest Syria. However,whegenotable differences based on gender,

with males havin@ higher average THS than females. Significant differences were seen balsecducation

level variable, with the greatest education level being universitiHS. The results favored the edtion level

of the inability to read and write, which exhibited low levels of THS. Significant statistical differences were
seen in the THS averages of employed and jobless individuals. Employed individuals exhibit a greater level of
total mental health atus than those unemployed. The findings of this study are incongruent with those of other
investigations (Brattstrom et al., 2015).

The incidence of BTQ in southern Turkey was 27.38%. The prevailing BTQ encountered by individuals was
"being subjected to aignificant natural disaster, such as a conflagration, cyclone, deluge, seismic event, or
chemical spill." In northwest Syria, the incidence rate of BTQ was 35.13%. The most frequently encountered
BTQ was "The violent death of a family member or closenfili such as in a severe car accident, robbery, or
attack." Researcbonductedvithin these environmentuld have beemorefrequent.The findingsin southern

Turkey indicated no statistically significant variations in BTQ based on marital status aeeé dégducation.
Nevertheless, there were statistically significant disparities based on gender, as the average BTQ for males
exceeded that of girls, suggesting that males experienced higher levels of BTQ than females. Furthermore, there
were statisticayl significant variations based on age, with the highest groups being individuals aged 51 years
and above. The findings indicated that the age group between 19 and 30 years had reduced levels of BTQ
exposure compared to the other age groups. Regarding stattls, there were substantial disparities in the
average BTQ levels between employed and unemployed individuals. Employed people had higher BTQ levels,
suggesting that work position significantly influences BTQ. The findings in northwest Syria indicated n
statistically significant variations in BTQ based on age and marital status. Nevertheless, gender had a role in the
observed differences, as BTQ levels were higher in males than females, suggesting that males had greater
exposure to BTQ than females. $hian be attributed to the fact that males, who take on the task of providing
care for the entire family, may encounter heightened psychological stress. Furthermore, there were statistically
significant disparities based on the education level variabld, wiiversityeducated individuals having the
highest exposure to BTQ. The findings indicated that individuals with an "illiterate” education level exhibited
lower levels of BTQ than those with a university or secondary school education or below. Regarding
employment status, there were statistically significant variations in BTQ levels between employed and
unemployed individuals. Employed individuals had greater BTQ levels than the jobless. This suggests that the
individual's employment status substantiatiffuences their BTQ. A statistically significant moderate positive
connection was found in southern Turkey between the overall scores of PTSD and the combined scores of THS
and BTQ (p < 0.05). The correlation value between PTSD symptoms and THS isd3the correlation
coefficient between PTSD and BTQ is 0.36. This implies that there is a positive correlation between the THS
and BTQ scores and the severity of PTSD symptoms. This study discovered a direct relationship between the
occurrencenf psychiatic diseasesndthe responsedo trauma,which alignswith earlierresearcttonductedby
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Aux®m®ry (2012) and Basoglu et al. (2004) . A subst a
between the total scores of postumdic stress disorder (PTSD) and the total scores of the traumatic history

scale (THS) and B. trauma questionnaire (BTQ), with-walpe of < 0.05. This correlation suggests that

elevated THS and BTQ scores are linked to heightened levels of PTSD sympharmriielation coefficients

indicate a favorable relationship between PTSD symptamasboth THS and BTQ, with correlation values of

0.292 and 0.224, respectively. This conclusion supports the results of earlier research that suggest a positive
correlationbetween prior traumatic events and heightened reaction to subsequent traumas (Attfield et al., 2015;

Aux®m®ry, 2012; Javidi, 2012; Kilic, 2005) .

The findings in southern Turkey indicate that THS and BTQ account for roughly 17.4% of the variation in
PTSDy mpt o ms . The b coefficient, representing the cor |
statistically significant (b = 1.127, p < 0.05). Thi
proportional increase of 1.127 units in PTSPmpt o ms . I n addition, the b co

association between PTSD symptoms and BTQ was shown
This suggests that a cwmit increase in BTQ results in a 0-u@fit rise in the degree of BD. Consequently,

the symptoms oPTSD carbe anticipated byoth THS and BTQ, indicatinghe direct impact oincreased THS

and BTQ orPTSD symptoms. Regression analyses conducted in several studies have cordestentbtrated

a positive correlation and significant impact between-pasimatic stress disorder (PTSD) and prior traumatic
experiences (Gould et al., 2021; Hoppen & Morina, 2021). The findings in northwest Syria indicate that THS

and BTQ account forapprx i mat ely 8. 6% of the wvariability in PTSD
the connectiorbetweerPTSDsymptomsandTHS was foundo be statisticallys i g n i f = 0¢723)p € 0.065)b

This demonstrates a positive correlation between THS and Pyi&ptamns, with a coefficient of 0.793. This

means that for every onmit increase in THS, there is a corresponding increase of 0.793 units in PTSD
sympt oms. Neverthel ess, the b coefficient representi |
found to be 0.124, with a-palue greater than 0.05, indicating that the link was not statistically significant.
Therefore, only THS can forecast PTSD symptoms in this situation. It may be inferred that there is a positive
correlation between the degree of BTS§/mptoms and the amount of traumatic life events (THS) experienced.

This suggests that high levels of THS directly contribute to the severity of PTSD symptoms .

Limitations

The current study has several limitations. Questionnaires that needed to fletedmr were untrustworthy

were not included. Reliable population statistics are limited. Access to several locations in northwest Syria is
restricted due to security concerns. Individuals residing in these regions experience challenging psychological
states due to armed conflicts and forced migration, which can impact their survey responses and hinder their
capacity to concentrate and offer precise information. In certain areas, people have low levesvedreeiess

and education; thus, data must la¢hgred directly and in a simple way.

Conclusion

We have reached practical conclusions indicating the importance of directing efforts toward providing
psychological and social support to earthquake survivors. Additionally, we have presented a series of proposals
for future research that could contribute expanding knowledge in the areas covered by this study. Syrian
refugees and displaced people who survived the earthquake in southern Turkey and northwestern Syria suffer
from a highlevel of PTSDsymptomsThereforejt is recommendethat mental healtandpsychosociasupport

centers be established in areas affected by the earthquake. These centers should provide guidance, awareness,
educational training, and treatment programs to raise awareness, address social problems and psychological
disorders, ath assist earthquake survivors in recovering, adapting, and integrating into society properly. PTSD
symptoms were more common in older age groups than in younger age groups. They were also more prevalent
among social groups such as divorced individuals witldws. It was found that the prevalence of THS and

BTQ was low. The low level of education in the study areas, especially in northwestern Syria, highlights the
need to take adequate measures to improve the education level in those areas, includingrstigeiggracy
programs. Unemployment rates have witnessed a significant increase, especially in northwestern Syria. This
necessitates strengthening the provision of psychological and social support and supporting the search for job
opportunities, aimingo enhance economic opportunities and improve psychological and living conditions.
Increased®TSDsymptoms wer@bservedn individualsexposedo higherlevelsof THS andBTQ. Finally, it is
recommended that psychological support programs that offer resilience strategies, recovery from trauma, and
disastermanagementechniqueshe implemented.This includesstrengtheninghoth immediateresponseand
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longterm recoveryand resilience strategies to address the mental health needs of eartiitpitke
populations. Additionally, adopting electronic mental health methods can help broaden the reach of
beneficiaries. Conducting further studies and research encompassingypteenf trauma and psychological
disorders that earthquake survivors may encounter is advisable.
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Abstract: The article touches upon the issue of significance and difficulties in using Epgiishl phrases by
Kyrgyz-speaking audiencd&.here were involved the cognitive and pragmatic peculiarities of paired phrases and
their functional aspect can bring the necessity for learning them thoroughly. The relevance of the paper is that
the English language has so many categories of phraseslogits where paired words carry a great deal of
functions and pragmatic features, which in its turn can cause some difficulties in English learning process.
Therefore, the main aim of the article is to investigate cognitive and functional featuredish paged words

and identify their pragmatic role in the speech by Kyrggeaking learners. Those phrases need to be studied
separately by considering their structural and cognitive properties as possessing idiomaticity and non
idiomaticity. There weralefined and analyzed the classification of paired phrases and their roles in different
pragmatic usage. For attaining the aim of the research our task was to conduct method of university student
survey to find out the frequency of using English pairechgds and to reveal possible misunderstandings they
face. As a result of the paper we have discussed and maintained the solutions of those issues.

Key words: PairedphrasesPragmaticsldiomaticity, Function,Survey

Introduction

Education is a priority for all national economies. Nowadays, rapid changes are happening in every field. areas
of our lives. In today's globalizing world, it is important to develop language skills and use them at skill level
necessaryRevak & CsiszariKocsir, 2023). Intheage we livan, learning ateastonelanguageother than your

mother tongue is of great importance. Since English is geners#ly as a common language internationally, the
secondanguagechoiceof the majorityof peopleis English Thereis a surprisingvariety of funny expressiongn

the English language. Most of them are known to native speakers, but they do not appear often in textbooks. In
this paper we will focus on funny pairs of words in English. They are called pairegphhas are formed by
reduplication, in English it means to double or repeat. Paired phrases are considerethpeoent formations,

the component®f which, in mostcasesexpresgrammaticallyequal,semanticallyand syntacticallycorrelated

- This is an Open Access article distributed under the terms of the Creative Commons AtthNlmutimmmercial 4.0 Unported License,
permitting all norcommercial use, distribution, and reproduction in any medium, provided the original work is properly cited
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concepts. Paired phrases are usually connected through coordinating conjuntiensoncept of pairing
reflects the ability of the human mind to unite, compare, and contrast thoughts about objects, phenomena, and
events of the objective world in the pess of its perception and cognition.

Thebasicpropertiedor distinguishingdifferenttypesof pairedphrasesrethefollowings:

a) phraseologicapropertyi thatis relatedto the structuralcharacteristicef a phraseandincluding such
features as supeerbalism and stability (reproducibility in the form of readpde language units that are not
created again each time);

b) idiomaticity i a semantic feature associated with the presence of a figurative meaning in at least one
of the canponents of the phrase.

Consideringheabovementionedwo maincriteria, therearedistinguishedwo classe®f pairedphrases:
1) phraseologicahonidiomaticpairedphrases;
2) phraseologicalliomaticpairedphrases.

Phrasedelongingto thefirst classarecharacterizedy:
- acombinatiorof lexical unitsbasecdn their commonality;
- stabilityof use;
- lackof idiomaticity.
e.g.peaceandquiet

Paired phrases belonging to the second class are characterized byeshpksm, reproducibility as a rule, in
the same compositioandthe obligatorypresencef idiomaticity. The secondlassis heterogeneoud, includes
the following subclasses:
- idioms themselve$ semantically integral units of indirect nomination (eoglds and ends, town
and gown
- stablephrasesvith onecomponentavinga figurative meaning(e.g.heartof gold, bitter swee}
- pseudephraseological paired phrases, which are formed with conjunction and include two
components, which, however, are not equal (eege and there, salt and pepper, black and white

Methods

For gainingassurancén investigationthere were usedualitativeandquantitativedatacollectingmethodsin its

turn it gives the benefits before holding survey and gave us the right direction of research discussions and
drawing results and conclusions. As qualitative and quantitative data shows us various lexical and grammatical
types of phraseological paétephrases included in a sentence/utterance expand and generalize their semantic
potential, expressing emotional and evaluative meanings, as well as meanings of intensity, categoricality,
repetition, and some others. Coordinating paired phrases functittnvgdely in modern English, and play an
important role in the formation of grammatical, semantic and pragmatic aspects of both individual
sentences/utterances and discourse as a whole. Paired phrases can function in different speech acts as
independent uts and express different pragmatic meanihgsaise, regret, surprise, fear, etc.

Everything, as you expected, comestaurtky-dory.i The speaker in the utterance tries to praise and encourage
the situation with the help of the paired phrése u rdéryy , whi ch means amazing, r em

Well, there is deenyweenyproblem.i The pragmatic feature of this utterance is showing that the problem is
not so significant and easy to solve without bothering and worrying.

Functioningin dialogical discourseas independenspeechacts, phraseologicapaired phrasesconveya wide
range of pragmatic meanings: advice, order, indignation, admiration, warning, assurance in sincerity, etc.

They t hi ntddydoddybaerc aallse | dondétfi Thpppaveedfdpuhdadaysoe ohfief | upds
the speaker express his indignation in a situation.

Y o u daingasilly-billy, now stopit. i This utteranceexpresses o me oauwcéda warningin a different
types of situatio#,ldryd pneiamed fplod asd Mmainl. |y

Olga Verkhovtsova statesthat people use paired words, because,they provide linguistic richness, aid
communicationandallow for creativeexpressionTheyhavebecomeanintegralpartof languageandcontribute
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to its effectiveness, aesthetics. They add color and depth to the language, making it more expressive and
nuanced.

Findings
StudentSurvey

For identifying the difficulties in learning target language we have surveyed university students. There
participated 44 students from the American Studies and Translation Department of the Faculty of World
Languages and Cultures of Osh State Universitith\Whe help of survey we had opportunity to reveal some
aspects of understanding our studentsdé6 abilities an
there is an attempt to help Kyrgyz learners to make them more engaged in learmragicdexpressions which

help them in crossultural communication, where our students in their further life can deal with conversations
with native English speakers from all over the world without obstacles, and we set the task for ourselves to find
all the drawbacks in their lexical ability and solve the issue accordingly. Our research results are going to carry
benefits for the next generationds English teachers
will have development contriition for communication through the cultures and breaks down walls between
differentnationsrelationships beginning frotmrotherhoodo businesr political negotiations. Fothis purpose,

there were set the following ordinary question types as sholew lvéth the result indicators.

2. What is the level of your knowledge of phraseological units as idioms, paired words, proverbs,

etc.?

44 oTBeTa
@ A1-A2
Figurel. Level of phraseologicalinits

® B1-B2
C1-C2

Here students were concentrated on their true level orientation. As shown in Figure 1 our students consider their
lexical knowledge of English is 45,5% H2, 54,5% A1A2.

3. Could you find the meaning of the following paired phrase "itsy-bitsy"?

44 oTBeTa
@ verytiny
@ verypretty
) very big
3 . @ verytasty

Figure2. Findingthe meaningof thepairedphrase

The question about paired phrase was requested for identifying the meaning. The meaning of the paired phrase
fitsy-bitsyp i s very tiny. I n pragmatic wuse it aocaomeicans t he
admire someonedsShehastthesesly-bityy i andeshgnds and feet! o

From the results we see in the Figure 2, that 65,9% have answered right as 20,% guessed thdi meaning
prettyo.
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4. Which of the following paired phrases have you ever used in your English speaking?
44 otBeTa

@ peace and quiet

@ casy-peasy
airy-fairy

@ nitty-gritty

@ None ofthem

Figure3. Pairedphrasesised

TheFigure3 showstheindicatorsfor productionof s t u d lenowledgéon phraseologicalinits,andin this case
the 65,9% have been using the paired phiiasea®asy , 1 8ipedctoand quiét , 1 -3havé Aever used
any of them.

Discussion andConclusion

We have drawn attention to each studentés answer an
new met hod or new application for enhancing the stu
of the types of phraseological units, paired phrases with idiomaticity anddioomaticity. For preparation
specialists in language sciences we consider that there is the necessity of finding out ways and methods which
will be helpful in this purpose. Tiyg to make our research issue possible to solve we have the hypothesis of
Corpus Linguistics which deals with this kind of difficulties not only for the students, but also for language
teaching professors. And for the next paper investigation we hawtativte guideline which will be devoted to

the implementation into Corpus Linguistics theory and ways of its applying in language learning.

In live communication, paired phrases can act as independent units or be part of a statement. In the first case,
they act as certain illocutionary speech acts: directives (advice, order), expressive means that convey various
psychological states of the speaker: surprise, admiration, warning, indignation, assurance of sincerity, etc. In
addition, they often act as meamgtacommunications, i.e. to establish, complete verbal interaction, summarize
what was said, etc.

In the case when paired phrases are part of a statement, they are a means of expressing the emotive meaning of
the statement, emotional assessment, theedegfr its intensity, as well as the categorical nature of the action.

The analysis carried out allows us to assert that paired phrases are an interesting, unique and original linguistic
means that has unique characteristics and performs diverse funtiitngivie speech natural liveliness and
imagery.
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Abstract: This study explored the factors influencing ac
(Al) tools and participate in Atelated professional development, utilizing a quantitative approach. Data from
95 academic staff merebs of the Universitpy f VI ora Al smai | Qemal i 6 were gath

analysis, conducted using univariate ordinal logistic regression, pinpointed key predictors of educational Al
tools adoption likelihood and interest in attending Al pssional development opportunities. Rigorous
evaluation of model fit, influence diagnostics, and cwss| i dati on was conducted to
reliability and accuracy. Results highlight the critical role of interest in Al educational tools pieezi
technological proficiency, and past use of Al educational tools in determining the likelihood of adopting
educational Al tools, underscoring the pivotal importance of fostering a genuine interest in Al. Furthermore, the
research identifies gender assignificant factor influencing interest in attending Al professional development

opportunities, while negative perceptions of Al &s ro
stress the need for t ar greddieads fa Alf mitigates gentder digparities, mmde e d u
correct misconceptions about Al . By revealing the col

technologies, thistudyadvocates for a holistic strateggcompassing broaderange ofinfluences. It provides
actionable insights for educational policymakers, curriculum developers, and Al tool creators to create an
environmentonduciveto Al adoptionin highereducation. Althougltimited by its useof convenience sampling

and focus on a sgte institution, this research offers essential insights into the dynamics of Al adoption in
education. It lays a foundation for strategies that encourage innovation, inclusivity, and a -thinkirdg
approach to integrating Al into future teaching a@akhing.

Keywords: Artificial intelligence OrdinallogisticregressionAl toolsadoption Al professionatievelopment

Introduction

Theintegrationof artificial intelligence(Al) into academic environmendésd communities holdkie potentialto

bring significant changes in pedagogical approaches. Through this integration, it will be possible to improve the
quality of learningand optimize administrative procedures.du@arantee the effective integratiand utilization

of Al-driven tools and p@plications, the academic community must be opened and prepared to accept these
technological developments. As the educational landscape progresses under the influence of Al, UNESCO
advocates for the protectimit e a c tightsanddworking conditionstlunderscores the importance of Al as a
complementary tool that enhances, rather than replaces, the vital human elements of learning and cooperation.
The requirement to strengthen teacher training and implement cabaititing initiatives is prioritizedby

UNESCO in its call (UNESCO [7387], 2019).

The private sector has mainly influenced Al adoption and implementation in higher education institutions,
despite challenges posed by the absence of comprehensive public policies and sufficient governrmerital sup
Collaboration among policymakers, educational institutions, and both private and public research entities is of
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critical importance to ensure that the infrastructure for Al integration is adequately established (Lainjo &
Tmouche, 2023). Countries such as Frarfaestralia, Estonia, South Korea, China, and the United States are
recognizing the potential of Al to enhance educational equity and quality, and are actively integrating Al into

their educational programs. However, these efforts encounter barrierdaligpecevelopingcountries, due to

inadequate technological infrastructure and the lack of highly trained Al professionals, underscoring a global
disparity in readinessforAdr i ven educati onal reforms (Pedr- et al .,

Albania,an uppemiddle-income countryWorld BankBlogs,2023),hasbeenadjustingits educationapolicies

to incorporate recent technological advancements more effectively, particularly in the field of Al. A specialized
study (Tataj & Kola, 2021) examined the consequences dfettsrategic changes in Albania on the
development oinnovative educational methodologies. Thiaminationillustrated howthe Albanianeducation
system responds to labor market demands by incorporatimgla@kd college faculties and courses. The study
highlights the challenges inherent in Al education in Albania, including a deficiency-gihefsialized faculty

and a limited availabilit of Al curricula, especially in private establishments. These circumstances underscore
the critical need for more thorough Al educational opportunities. One of the prerequisites for EU integration in
Albania is the digitization of higher education. Howeve significant lack of specialized information and
communication technology (ICT) educators prevents this objective, with 77% of vocational instructors
acknowledging the need for further I CT met hadol ogi c
education and ICT (2022027) focuses on the inclusive integration of ICT to strengthen the educational digital
infrastructure through technological enhancements dadraing platforms (Xhindi & Toci, 2023).

In this research, we aim to examine the uafice of a set of predictérslemographic characteristics,
educational background, technol ogi cal proficiency, [
educational tools, and interest in Al educational tools develogmamtunderstanding their ipact on two

outcome variableghelikelihood of academicstaffatthe Universityof V1 o r a @d readdaptingAl tools

in their future pedagogical and scholarly endeavors (educational Al tools adoption likelihood) and their interest

in engaging withprofessional development opportunities related to Al in education (interest in attending Al
professional development opportunities). Our objective is to ascertain the degree to which these predictors,
separately, can predict each of the outcome variafles investigation aims to contribute to a deeper
understanding of the variables that promote or slow the adoption of Al technologies among higher educators.
Thefindings of this studyare important teultivatethe academialialogue on Alin highereducaion andinform

the devel opment of interventions, training programs,
for Al integration.

This research paperé6és organization is as folvanbws: T h e
to the subject under investigation. The third section details the methods used for collecting, processing, and
analyzing dat a. The fourth section presents the stud

results. The sixth sectigrresents the research conclusions.

Literature Review

Research into the adoption and integration of virtual and digital technologies within higher education across
various regions, including the Western Balkans and Albania, underscores a complex lanfieceagement

and readiness among educators and institutions. In the Western Balkans it is pointed out a moderate familiarity
but low implementation (9%) of augmented reality (AR) and virtual reality (VR) technologies among academic
staff, despite a highnterest and positive attitude towards these technologies. Factors such as teaching

experience, hardware infrastructure, and | ab usage fr
confidence and the timeline for integrating VR into pedagbg a mi &Es k a , et al ., 2022) .
integration of virtual learning environments into education is expected to fundamentally transform the creation

and distribution of content, necessitating Thasdj ust me

highlights the significance of Al in promotireglucational fairness, andsastainable framework consistent with
socioeconomic goals (Jokhan et al., 2022paddition, the advocadpr improved accessibilityo educatiorand
technology marks the patgal of Al and Fourth Industrial Revolution technologies to further sustainable
development objectives, specifically in the realms of equitable education and lifelong learning (Ally & Perris,
2022).

Eval uating hi gher educatianédet despemaemds,0o dme i AV e slt
fundamental technical, interdisciplinary, and soft skills, affirming the need for educational institutions to certify
g r a d updficiescy (Benhayoun& Lang, 2021). A threestage framework at a pedagogicaluniversity
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promotesadvancingligital proficiency,creatingdigital portfolios,and installinga competencybasedevaluation

system to augment educational processes with digital technologies, aiming to boost both digital infrastructure

and educational outcomes (Voronin et al., 2020). Furthermore, iSl&Nat et al., 2023), faculty perceptions
underscored the necetysifor upgrading educational environments and infrastructure to ease Al adoption,

aligning with international educational advancements. Also, in (Huang et al., 2021) it is found that the
integration of Al in education needs new digital teaching skillsyaf ment s i n studentsd | ea
collaborative effort to develop an MAlased educational ecosystem that ensures fairness, ethical data handling,

and safe technology use.

The productiveness of Al in education, particularly in personalized regarfioir primary grades, relies on its

lining up withthe differentneedsandperspectivesf bothlearnersandeducators, necessitatiagvancements

Al technologies like reinforcement learning (Chaudhry & Kazim, 2021). The supportive potential of A$ and

learning analytics in enhancing teaching activities, while stressing the need for greater emphasis on ethical
considerations and dagaivacyin the evolvinglandscapef teacher training isevealed in (SalaRilco, Xiao, &

Hu, 2022). An exploratoryewview accentuates the ethical integration of Al into pedagogy as the primary focus

of the field of Al in education. It emphasizes the central role of educators in leveraging Al to facilitate
personalized learning experiences (Lameras & Arnab, 2022). Arcampe nsi ve anal ysis focus
perspectives underscorir essential rolén Al-basededucationatesearchregardles®f challengeselated to

Al 6s technical capacity, reliability, and the sector
multifaceted utility in academia, including personalized teaching, risk identification, and administrative
automation, indicatig its transformative potential in both the pedagogical and operational domains of higher
education (Tarisayi, 2023). Nevertheless, Al is recognized for its ability to facilitate educational planning,
implementation, and assessment, suggesting a gengmdijive outlook on its contribution to teaching
methodologies (Celik et al., 2022).

A thorough synthesis of research examining the integration of Al technologies in education in Romania, Serbia,

and other regionemphasizes theomplexrelationship betwene d u ¢ ar¢adinesafd thecomplicated nature

of Al implementation in higher education institutions. Empirical evidence supports the notion that, despite the

fact that Al tools have a large capacity to improve educational aims, their integratigedtatgogical practices

is hindered by barriers that i mp e-ManeatieraicHer ed® &akngde
Another study probed generative Al 6s dual i mpact in
or slow down progess across sectors, including education, while calling for strategic interventions to provide

broad development and diminish disparities in technology access (Mannuru et al., 2023). According to Cathrin

and Wikandaru (2023), the integration of Al techngldgto education is considered an inevitable trend,
necessitating the development of academic and ethical standards in a balanced manner to tackle contemporary
social challenges. A bibliometric analysis further demonstrates a lack of literature on trgogiemla

implications of Al and machine learning (ML), identifying significant barriers to their effective integration in
educationakettings.This analysispredictsthe developmenbf sophisticated Al and MEoolsto overcomehese

challenges, enhancingdching and learning, especially for learners with disabilities (Okagbue et al., 2023).

As a result of increased academic recognition and the impact of Al on education during the-TDVID
pandemic, a bibliometric analysis conducted since 2018 revealsstastial increase in Alelated educational
research, with the United States and China making t h
Surveys and quantitative assessments of educator sbé e
teaching and research purposes disclose a foundational use among participants and a moderately positive bias
towards these technologies, despite a low frequency of participation in related training initiativeRqfRsiet

al., 2023; Abbas et al., 20p3

Method

Study Designand Data

The research strategy employed in this study was a comprehensive quantitative analysis aimed at exploring the

i mpact of various predictors on the I|likelihood of ac
adopt Al tools in their future pedagical and scholarly endeavors (Y1), and their interest in engaging with
professional development opportunities related to Al in education (Y2). Specifically, the strategy consisted of a
structured approach to data collection through a survey, captaspgnses across demographic characteristics

(X1, X2), educational background (X3, X4) , technol o
education(X6), pastuseof Al educationatools (X7), andinterestin Al educationatools developmen{X8).
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Table 1 providesan overview of the s u r v ilemns) categories,codes,measuremenscales,and response
frequencies.

Tablel. Overviewof surveyitems,categoriesgcodes measuremergcalesandresponsdrequencies

Shorten Measurement
Variable Question versionof Categories Code scales Frequency
question —_— - =
. > .
X1 Whatis your gender~ Gender Female 5 Nominal o
=R :
i ? 2 . 34
X2 Whatis yourage? Age 4554 3 Ordinal 31
55 or older 4 18
Humanities
and social 1 22
sciences
Natural 23
sciences
o Engineering
X3 Whichfield of _studyare Fieldof study  and 3 Nominal 22
you currently in?
technology
Medical and
health 4 11
sciences
Business and 5 17
economics
. Master o ] 20
x4 Whatis your level of Educatiorlevel degree Ordinal
education? Doctoral > 75
degree
; Beginner 1 1
How would you (je_scrlbe Technological Intermediate 2 Ordinal 15
x5 %Ozrsli%etlgéﬁ rr}g?g;/r;cy proficiency Proficient 3 60
' Expert 4 19
D o nkaow 1 3
, Perceptiorof Wo_rsen 2 , 47
X6 Howdquu percel\{ethe Al 6s r ol Noimpagt 3 Nominal
role of Al in education? education Moderately 4 42
Significantly 5 39
improve
Howlikely areyouto use Not very 1 12
Al-powered tools or Educationall "kerlr¥
Y1 applications in your tools adoption ~ Somewhat 2 Ordinal 27
studiesorteachingnthe  likelihood likely
future? Very likely 3 56
st pasusea N0 *
X7 applicationsn your edulcat|onal Yes 1 Nominal 37
studiesor teaching? Eg?e?esun
Would you beinterested No 1 5
in attendingaworkshop ~ “*%"M Y Not sure 2 11
' or trainingon the useof P Ordinal
Al in education? UEVHERIEY T Yes 3 79
opportunities
Are therean_yAI_—powered Interesin Al No 0 Nominal 72
toolsorapplicationshat 4\ -ion-) Yes
X8 youwould like to see tools 1 23

education?

development
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We collected the data by distributing an online survey via Gmail and using corapsisted selénumeration,

which allowed the academic staff to complete the survey on their own. A sample frame of 145 academic staff
members' private email addresses wsedufor the investigation. The study's sample population consisted of 95
academic staff members who answered the survey.

We executed this procedure from May 11, 2023, to June 22, 2023, using convenience sampling to ensure
efficient response collection. Date this limitation, the results obtained frahis sample remain representative

of the academic communiyt t he Uni ver si ty ©his mdthood waa chdsénsbetause of itQ e ma | i
efficiencyandaccessibilityto areadilyavailablesubsebf thetargetpopulation. Howevettheme t h celiadcs

on academic staff who were more readily available or prone to participate introduced the possibility of bias,

whi ch may have compromised the samplebs representatiyv

Model Analysisand Performance

In pursuit of the research objectivelistinguish the direct effects of different predictors on an ordinal outcome
variabléd the following subsubsections provide the rigorous statistical methods employed. To determine the
relationship betweethe ordinal outcomevariable Y and thepredictor variableX , the univariateordinallogistic
regression model, known also as the Proportional Odds Cumulative Logit Model (POLR), was utilized. The
formula for the POLR model (McCullagh, 1980; Agresti, 2010; Scott & Fr&set) is presented as:

1
I+expt(aj - Xb))’

P(Y ¢ j| X) =

whereP(Y ¢ J|X) denotesthe probability of the responseY being less than or equal to categoryj , given

predictor matrix X 2] representcategoryspecific intercepts(thresholdfor categoryI ), and b denotesthe

vector of regression coefficients. For the POLR model (Venables & Ripley, 2002; R Core Team, 2023), the
polr functionfrom the MASS package in R was used to perform model fitting. By employing the variance
covariance matrix estimate, this method calculates standard errors for ordinal response variables. In order to
ensurethatthe Hessian matrix is computed correctlye tress=true option is provided. After the model was

built, its assumptions were checked to ensure they were met. Throughout the subsequent statistical analysis, a
significance level of 0.05 is used as the threshold for statistical significance.

ModelAsessment

Through the wutilization of wvarious diagnostic tests,
degrees of freedom were calculated as the discrepancy between the number of observations and the model
parameters.-values were derivedof each coefficient in order to assess its significance. The purpose of
calculating pvalues is to examine the null hypothesis that each coefficient has no impact or is equivalent to
zero. This is accomplished through the application of-tisttibution,in which the calculation for the negative

absolute value of the-gtatistic (Agresti, 2010; Venables & Ripley, 2002) entails doubling the cumulative
distribution function value. Odds ratios were calculated by exponentiating the coefficients in ordanttty qu

the influence of predictor variables.

The model 6s fit was assessed uldestn gfunctiorkferm théindestd r at i o
package (Zeileis & Hothorn, 2002). This involved comparing a fitted model with a single predictor lto a nu

mod el consisting simply of the baseline intercept.
inclusion improved the explanatory capability of the model. The LR, defined as

LR=-2(log(Lnull) - log(Lmode))

compares the letikelihoods of the fitted model and null (intercegily) model using a cksquare distribution

with degrees of freedom representing the difference in parameter counts between the models. To identify
observations that had a large impacttoh e model 6s esti mates, we perfor med
the analysis of influence and outliers (Kutner, Nachtsheim, Neter, & Li, 2005). The standard errors for the
POLR model coefficients were calculatedfrom the diagonal of the variancecovariancematrix. Influence
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measures for each observation were computed by recalculating the model coefficients with each observation
excluded in turn. The change in coefficients was normalized by the standard errorg],sgndreummed to
guantify the influence of each observation.

Outliers were identified using deviance residuals of the model. Residuals that exceeded the 95th percentile of
their absolutevalues werelassifiedasoutliers.Influential observations werthose whergheinfluence measure
exceeded the 95th percentile of all calculated influence measures. Two new models were fitted after removing
the outliers and influential points separately. Their quality was evaluated through a comparison of the Akaike
Information Criterion (AIC) (Akaike, 1974) values with the original model.

ModelEvaluation

We employed a Hbld crossvalidation strategy, facilitated by the caret package (Kuhn, 2008), to assess the
predictive capability and generalizability of our unieée ordinal logistic regression model. The data set was
partitioned at random into ten subsets. The validation set was assigned to each subset in a sequential manner,
and the remaining data was utilized as training. By systematically applying thevaidation method to each

subset, we ensured that each subset served as the validation set exactly once.

This approach aimed to obtain a reliable estimate of
conjunction with the polr method, thmeodel was trained on nine subsets and its performance was assessed on
thetenth subset. A randoseed() was established prior to the initiation of model training in order to ensure

the reproducibility of our findings. To evaluate the explanatory power uof umivariate ordinal logistic

regression model, we calculated psettls quar ed values wusing McFaddends (|
Snell 6s (1989), and Nagel kerkeds (1991) metrics. Eac
regarding the adpiacy of the model:

log(Lmodel
log(Lnull)

=2 _y & Lnun &)

Cox&Snell ?—deel(_;)

2
R Nagelkerke™

RZMcFadden: 1-

Cox&Snell

1- (Lnul )%

where bmodel ang Lnull grethelikelinoodsof thefitted andnull model,respectivelyand N is the samplesize.

Results
Model Assessment

The associations between outcome variables (Y1 and Y2) and a variety of predictors (X1, X2, X3, X4, X5, Q6,
Q7, and Q8) is investigated using univariate POLR models. The results indicated that only a subset of the
predictors (X1, X5, X6, X7, and X8) showestatistically significant associations with the outcome variables

(Y1 and Y2). Detalils related to these models are presented in Table 2.

Assumption€heckdor Univariate LogisticRegressiotModels

Theoutcome variable¥1 and Y2 werdreated ardinals, giverthat their categoriegossessninherentorder,

yet the precise distances between these categories were neither constant nor quantifiable. Furthermore, the
assumption of the independence of observations was satisfied, ensuring thatathelidated from one
participant did not influence the data collected from another. The assumption of linearity in-tiigl$ogf the
predictors was not applicable due to the ordinal nature of these variables; in particular, the predictors lacked
continuty.
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Table2. Summaryof theunivariatePOLR modelsfor Y1 andY2

Component Estimate Stand. t-value Coef. Odd Residual AIC LR test
Error p-value ratios Deviance p-value
Coefficients: 173.03 183.03 0.2888
X5.L" -8.67 0.33 -2592 <0.0001 0.0002
X5.Q™ 7.44 038 19.44 <0.0001 1710.4
X5.C™ -3.23 036 -8.89 <0.0001 0.0397
Intercepts:
Y1~-X5 Not very -5.39 0.32 -17.01 <0.0001
likely|Somewnhat
likely
Somewhat -3.79 024 -1557 <0.0001
likely|Very
likely
Coefficients: 167.21 173.21 0.0019
X7Yes 1.35 046 295 0.0040 3.8647
Intercepts:
Not very -1.53 033 -4.63 <0.0001
Y1~X7 likely]Somewhat
likely
Somewhat 0.15 0.26 055 0.5833
likely|Very
likely
Coefficients: 155.62 161.62 <0.0001
X8Yes 3.22 1.05 3.07 0.0028 24.925
Intercepts:
Not very -1.62 032 -513 <0.0001
Y1~X8 likely|]Somewhat
likely
Somewhat 0.12 024 049 0.6227
likely|Very
likely
Coefficients: 101.77 107.77 0.0393
X1Female 1.17 056 2.08 0.0400 3.2249
Y2~X1 Intercepts:
No|Notsure -2.19 054 401 0.0001
Notsure|Yes -0.85 042 -2.02 0.0459
Coefficients: 104.70 114.70 0.7261
X5.L -9.00 0.39 -22.73 <0.0001 0.0001
X5.Q 6.05 046  13.28 <0.0001 425.05
Y2~X5 X5.C -2.90 055 -5.32 <0.0001 0.0549
Intercepts:
No|Notsure -6.11 046 -13.39 <0.0001
Notsure|Yes -4.80 031 -1563 <0.0001
Coefficients: 97.51 109.51 0.0747
X6Worsen -16.60 088 -18.96 <0.0001 <0.0001

X6No impact -1559 0.64 -24.28 <0.0001 <0.0001
X6Moderately  -14.06 047 -30.14 <0.0001 <0.0001

Y2-X6 improve
B X6Significantly -13.99 049 -2858 <0.0001 <0.0001
Improve
Intercepts:
No|Notsure -17.31 039 4344 <0.0001
Notsure|Yes -15.89 0.33 4858 <0.0001
'The significance of coefficients relative to interce

primary interest in this research lies in assessing how particular predictors influence the outcome variable, the
significance of these coeffints is deemecthore crucial than that of the interceptsi L0 st ands for AL

Hokk Hkk,

fi Qstandforfi Qu a d raft Gsmmafori Cubi c 0
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We excluded the examination of multicollinearity in this context because each model exclusively included a

single predictor. Nevertheless, frequency distribution analysis verified the requirement for predictor variability,
ensuring that the predictor didrt assume a single value across the dat
proportional odds assumption was validated for each model, as indicated byahep (>0.05) derived from

the Brant test outcomes (see Table 3). The verification reshittered a consistent correlation between the

predictors and the legdds of achieving a higher or lower outcome category across all outcome categories.

Table3. Branttestresults

Omnibus . . Specific  Specific
Outcome Predictor Test gf Omnibus Specific Test Predictor  predictor
2 Probability  for Predictors 2 -
c c Probability
X5 0.8 3 085 X5.L, X5.Q,X5.C 0,0,0 1,1,1
Y1 X7 0 1 0.99 X7Yes 0 0.99
X8 0 1 0.99 X8Yes 0 0.99
X1 0.56 1 046 X1Female 0.56 0.46
X5 0.03 3 1 X5.L, X5.Q,X5.C 0,0,0 1,1,1
Y2 X6WorsenX6No impact,
X6 5.32 4 0.26 X6Moderately improve, 0,0,0,0 1,1,1,1

X6Significantlyimprove

The models were assessed by examining them for outliers and influential data points and comparing model fits
using AIC valuesTable4 presentshe AIC values for each model, detailing tiember ofdetected outlierand
influential points. Interestingly, we identified no outliers in any model, as all counts were zero. However, we
noted the presence of influential points for each model. Veberparingthe AIC values othe original models,

those without nosexistent otliers, and those without influential points, it became clear that removing
influential points reduced the AIC values.

Table4. Comparisorof AIC valuesacrossnodelswith andwithoutinfluential observationsndoutliers

Model description Y1~X5 Y1~X7 Y1~X8 Y2~X1 Y2~X5 Y2~X6
Original model 183.03 173.21 161.62 107.77 11470 109.51
Numberof outliers 0 0 0 0 0 0
Numberof influential points 5 4 4 5 5 5
Modelexcludingoutliers 183.03 173.21 161.62 107.77 11470 109.51

Modelexcludinginfluential observations 159.59  157.74 15299 68.41 89.89 93.31

Significanceof Model Coefficientsand PerformanceVetrics

The examination of POLR models, targeting the predictors X5 (technological proficiency), X7 (past use of Al
educational tools), and X8 (interest in Al educational tools development), provided thorough insights into their
impact on Y1 (educational Al tookdoption likelihood). For X5, the presence of significaivighues (<0.0001)

underscored a strong statistical relationship with Y1. The extreme odds ratios, particularly 1710.4 for the
guadratic term, suggested that different levels of technological mdic had a significant effect on Y1.

However thelikelihood ratio test, yielding p-valueof 0.2888,implying that technologicaproficiencyby itself

did not significantly i mprove the model 6s canyacity t
predictors.

In the case of X7, its coefficient, which showed a significamalpe (<0.0001), confirmed its important
association with Y1. The odds ratio of 3.8647 for X7Yes underscores that past use of Al educational tools is a
strong predictor of thir continued use. This conclusion is strongly supported by a likelihood ratio test with a p
value of 0.0019. This results highlights the critical role of prior experience with Al tools in predicting future
usage.

For X8, the coef@g<0.0001pdrdctfysed the igterastfin Ad educatienal fools development

to educational Al tools adoption likelihood. An odds ratio of 24.925 for X8Yes underscored the impact of this
interest oreducational Al tooladoptionlikelihood. Additionally, a marked improvementinh e model 6s f i t
observed, as indicated by the likelihood ratio testlue (<0.0001). Based on the analyses that evaluated the
influence of X1 (gender), X5, and X6teréspie attendigtAi ons of
professional development opportunities), the findings are as follows:
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Gender (X1Female) significantlgfluenced Y2, as indicated lifie pvalue of 0.0400 and odds ratio of 3.2249;
this suggested that females wemnere inclined than males to attend Al professional development opportunities.
This discovery was further supported by the likelihood ratio test (p = 0.03928).

For X5, highly significant coefficients and substantial effect sizes, as demonstrated by aatiodafs425.053

for X5.Q, indicated that Y2 varied significantly with technological proficiency levels. Yet, the likelihood ratio
test (p=0.7261) suggested that X5, by itself, di d
beyond a basele model without predictors.

Regarding X6, significant -palues (<0.0001) highlighted its strong impact on interest in attending Al
professional development opportunities. Extremely low odds ratios for all categories revealed the significant
impediment efect of negative perceptions. However, a likelihood ratio test resulting radup of 0.07472
pointed to only a slight, nesignificant model fit enhancement when considering perceptions. This fact
underscors the nuanced role of perceptions in inflignaiterest in attending Al professional development
opportunities.

Table5. Crossvalidationmethod with 10-fold andperformancemetrics

Crossvalidation Performancenetrics
Outcome . Selected
Predictor Accuracy Kappa Method RZMCFadden R2Cox&SneII RZNageIkerke
X5 0.589 0 cauchit 0.0213 0.0388 0.0459
Y1l X7 0.590 0 cloglog 0.0541 0.0959 0.1135
X8 0.590 0 cloglog 0.1197 0.1997 0.2365
X1 0.835 0 cauchit 0.0401 0.0437 0.0650
X5 0.829 0 cloglog 0.0124 0.0137 0.0204
Y2 -0.0118to -
X6 0.813 0 (')25 cloglog 0.0802 0.0856 0.1274

Model Evaluation

Table 5 introduces the cresalidation analysis that evaluated the predictive performance of various models
using separate predictors X5, X7, X8 for the outcome Y1, and X1, X5, X6 for Y2. For the outcome Y1, the
models achieved moderate accuracy levedsid 0.59. However, the zero Kappa statistic suggested that the
accuracy might not significantly deviate from chance, indicating limited predictive effectiveness. Predictor X8
seemedo havethe greatespredictivepower,as showrby its graduallyrising pseudeR-squaredsalues(0.1197,
0.1997, and 0.2365), which means it fits the model better than X5 and X7.

In contrast, the models predicting outcome Y2 displayed higher accuracy, especially the model with predictor
X1, which achieved an accuracy of 0.835. Despite this high accuracy, negative Kappa values for predictor X6
warned of potential overfitting or negeneralizability, underscoring the importance of careful interpretation of
these metrics. The high pseuBesquared values for predictor X1 suggested that it had a lot of explanatory
power, which could be a sign of how well it captured important changbe ifata.

Discussion

The statistical analysis indicated that predidiorschnological proficiency, past use of Al educational tools,

and interest in Al educational tools developndeatl significantly affected the educational Al tools adoption
likelihood. Interest in Al educational tools development emerged as the most influential, as evidenced by the
highest odds ratio and a significanvalue from the likelihood ratio test, underscoring a strong connection with
educational Al toolsdoption likelihoodThese findings imply that although technological skills and past use of

Al educational tools are relevant, a strong interest in Al educational tools development plays a central role in
forecasting educational Al tools adoption likelihood. The low accucddpe predictions and the pseuRe
squared values found across these models show how hard it is to accurately model educational behaviors.

Moreover, gender emerged as a positive factor for interest in attending Al professional development
opportunities contrasting with theotential impediment effecf negativeperception® f  Aole im education.
Although technological proficiency was important, its isolated impact did not significantly improve model
accuracy revealingthe challengedn accuratelyforecastinginterestin attendingAl professionaddevelopment
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opportunities. These findings suggest that a more complex approach, such as using multiple predictors or
interaction between them, might make likelihood of Al tools adopiwsh interest in attending Al professional
development opportunities, more predictable.

Reflecting on our statistical analysis, which identified technological proficiency, past use of Al educational
tools, and especially interest in Al educational toolgettgoment as crucial predictors for educational Al tools
adoption likelihood, and comparing these with broader research, we reveal similarities and divergences. An
evident similarity with a crossectional study (Ahmad et al., 2024) lies in the criticgd oAl awareness and

its impact on perceptions within higher education, underscoring the universal challenge of cultivating interest in
Al. However, while our study highlighted the overall importance of fostering a specific interest in Al
educational toadevelopment, further resear(¥cGrath et al., 2023; Chou et al., 2023) dives into the nuanced
discrepancies in Al knowledge among educators, influenced by gender and educational settings. These studies
suggest that while interest in Al is important, fhetors that affect & such as gender, institution, and learning
environmend are also very important. This nuanced view complements our findings by illustrating the varied
nature of Al adoptiorchallenges, indicatinthat effortsto build up Al integratio in education must address not
only t he broad interest and proficiency but al so t
perceptions.

These findings have several practical implications for educational policymakers, curriculum designers, and Al

tool developers. Firstly, the essential role of interest in educational Al tools development suggests that
educational programs should include gaments that stimulate and develop this interest, such as phajsad

learning and realvorld problemsolving activities involving Al. Secondly, the positive influence of gender on

interest in attending Al professional development opportunities highligiet opportunity to tailor marketing

strategies to encourage greater female participation irelated education and careers. Lastly, addressing
negative perceptions of Al 6s role in education requ
congderations, along with the development of privgugserving and inclusive Al tools.

The present study acknowledges some limitations in its investigation. Specifically, the reliance on convenience
sampling and the concentration on a single academic univers may | i mi t our findingsé
The structured nature of the primary quantitative aj
perspectives on Al integration. Moreover, the exponential progression of Al technologies pdieslty dn

ensuring that our conclusions remain current and pertinent over time.

Conclusion

This research investigated the influence of various factors on the likelihood of academic staff at the University

of VIora #fAl smail Qemal i 06 adopting Al tools in future
development related to Al. The study identified significant predictors of educational Al tools adoption
likelihood and interest iattending Al pofessional development opportunities. Here are included: technological
proficiency, past use of Al educational tools, interest in Al educational tools development, gender, and

perceptions of Al &s role in education.

Among these, interest in Al educationtdols development emerged as a particularly strong predictor,
underscoring the importance of fostering a specific interest in educational Al tools adoption. We found that
gender positively influences interest in attending Al professional development wmpest underscoring the

potential to encourage female participation in-réllated education and careers. Conversely, negative
perceptions of Al were shown to potentially diminish interest in attending Al professional development
opportunities, suggestiy need f or ¢l ear communication of Al &ds ben:

Emphasizing the critical role of fostering interest in Al educational tools development and addressing gender
disparities and negative perceptions, this research informs theogdmesit of targeted interventions, training

progr ams, and policies aimed at enhancing educator s
researchunderscorethe multifaceted naturef academics t a reddifessandinterestin Al technologiewithin

academic settings. It reveals the importance of addressing both broad and nuanced factors influencing Al
adoption, fromtechnological proficiency to personal attitudes towards Al. By providing a deeper understanding

of these dynamics, the study @f§ a foundation for more effective Al integration strategies in education,

fostering an ecosystem that nurtures innovation, inclusivity, and preparedness for-dhgeAl future of

teaching and learning.
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Recommendations

Furtherresearh should beconducted toncreasehe varietyof samplesandincorporatecomparative studiethat

span different educational contexts in order to increase the generalizability of the findings. The integration of
gualitative methods may provide more profduni nsi ghts i nto educatorsd perspec
is advisable to conduct longitudinal studies to track the development of Al technologies and their potential
impact on the field of education. We could discern optimal strategies foratitegrAl by investigating the

efficacy of particular Al interventions implemented in educational environments. To guarantee that technology
deployment fosters fairness, safeguards privacy, and enhances educational environments, condueting an in
depth exarmation of the ethical considerations and inclusiveness of Al tools is essential.
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Abstract: Thisresearclpaperdescribesanexperimental studio determinethe effectivenes®f using ChatGPT

based natural language processing (NLP) model to improve the writing proficiency of ESL students. The study
shows how such approach can be integrated into the teaching process to improve the quality ofkilisting

The paper provides an overview pfethods of teaching writing according to certain criteria for assessing
writing skills. The effectiveness of the model is assessed in comparison with traditional teaching methods.
Recommendations are given for optimizing the learning process using NLRolagies. The conclusion
highlights the significance of the technology used in improving writing skills and discusses the prospects for
using the Chat GPT model to optimize these skills in ESL students.

Keywords: ChatGPTtechnologiesMethodsof teachingwriting, ESL students

Introduction

Whenteachinga foreignlanguage, ai is known,it is necessarto developfour skills simultaneouslytistening,

reading, speaking and writing. In the contemporary digital age, efficient writing skills undenialylyampl

integral role in daily communication and are considered the key to success (Graham & Harris, 2023). Their
development is necessary for students to communicate in remote settings, starting with social platforms and
networks. Competent written commuaion helps to avoid misunderstandings in both personal and business
contexts, which can generally have a positive impact on the future of students.

Moreover, regular writing practice significantly improves oral speech skills, forcing to think aboubgpell
grammatical phenomena, sentence structure and overall textual coherence. For ESL students the refinement of
writing skills tends to trail behind as this skill requires extended vocabulary and involves stylistic flair when
necessary to compose a letberwrite an essay or article. If speaking skills are possible to develop within the
time frame of classes, then writing skills, as a rule, require more time outside the allocated class time as they
involve meticulous review of the work, accompanied by ie@mts, analyzing shortcomings and errors, and
finally, the assessment in accordance with certain criteria.

The Reviewof Existing Technologiesand Methods of TeachingWriting

High information technologies are a consequence of the inevitable procegtasatifation. Modern didactics
have long used various innovative forms of teaching such aglegteng game, project method, ICT, critical
thinking techniques, etc. Previously, methods for enhancing writing skills included creative writing,-project
basel learning, problenbased learning method, theory of project learning, discussion methods, in particular,
brainwriting as a written form of brainstorming.All innovative teaching methodsinvolve interactive and

- This is an Open Access article distributed under the terms of the Creative Commons Attithaticommercial 4.0 Unported License,
permitting all noacommercial use, distribution, and reproduction in any medium, provided the original work is properly cited
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computer technologiesnteractive technologiesncompass scientific, social, professional, integrative and other
forms of classes, as well as seminars structured around brainstorming sessions and educational discussions.
Computerassisted learning techmaglies involve the selection, processing, storage and transmission of
information tostudentsChat GPT anatrtificial intelligence modebased omyenerativepre-trained transformers,
whichrepresentsneof the pioneeringproductsdevelopedy Open Alartificial intelligenceresearcHaboratory
established in 2015.

The integration of advanced language models like Chat GPT version8 GPGPF4 and others (Generative
Pretrained Transformer) into language education, contributes to modernizing pexadmgisformations and

opens up new technological opportunities in language education. Numerous researchers (Alexander et al., 2023;
Baskara & Mukarto, 2023; George et al., 2023; Perkins, 2023.) highlight the benefits associated with the
utilization of Chat GPT. Ongoing research endeavors are focused on exploring practical implementation of Chat
GPT in the context of foreign language teaching (Kukuldkéme, Bossu et al., 2023; Luckin, Cukurova et al.,
2022). The positive impact of Chat GPT on languagenieg lies in its capacity to enhance various aspects of

the learning experience, such as improving speaking skills, reading, writing, grammar and pronunciation
accuracy (Kohnke et al., 2023).

One of the key focal points in the integration of Chat GPhiwitanguage education revolves around to the
potenti al for enhancing studentsoé6 writing skills thr
authorhighlightsa higherevel of satisfactioramongEFL students witlthe outcomesachievedhroughteacher

mediated instruction as opposed to writing assistance provided by Chat GPT. Researchers Y. Xiao and Y. Zhi
have reported improved writing quality and language competence using Chat GPT (Xiao & Zhi, 2023). In a
separate study D. Yang conducted a ytadowcasing the extensive application of Chat GPT across various
educational tasks, in particular text editing, in which students took help from Chat GPT regarding the structural

and content aspects of their essays. Furthermore, Chat GPT has provemys@iitding examples and ideas

for strengthening argumentation in written compositions. This feature proves particularly beneficial in large
groups, where the number of students constrains personalized attention from the teacher. By offering
personalizedfeedback and suggestions, Chat GPT thereby improves students' learning efficiency, fosters
comprehension of linguistic subtleties, and boosters students' capacity to construct coherent and complex texts
(Yan, 2023). This tailored approach holds particslar gni f i cance i n | anguage | earni
needs and varying learning paces. Notwithstanding the manifold advantages that Chat GPT offers in language
learning,a numbeiof challengedavearisen. Agointedout invarious studiegjespiteits advancedtapabilities,

Chat GPT also does not consistently cater to the different language levels of students (Liu, 2024).

Scientists unanimously still consider Chat GPT as an assistant and a valuable source of learning that can help in
the analysis of written work (Marzuki et al., 2023). As a result, it has been argued that the combination of
artificial intelligence and humaimteraction represents a promising approach to improving language teaching
learning experiences (Li et al., 2023). It is commonly recognized that conducting a comprehensive analysis of
every written work presents a challenge in a sizable group of studdr@sGPT chat emerges as a viable
solutionto thisissue, giverits capabilityto offer a detailed assessmenttifaspect®f the written workof each

student within the group. Henctilve objective of our study is to describe the integration of Chat GPT and its
instructional application in learning process aimed at enhancing writing proficiency. The areas of application of
Chat GPT for developing writing skills may encompass such activities as Vagalemrichment, grammar
refinement, analyzing written work, writing texts of various styles, fostering independent student work-for self
assessment and skill development and, finally, facilitating spelling and grammar checks by teachers of students’
essgs.

Methodology

Participants

Two groups of undergraduate intermediate level students at the Tourism Department were selected randomly: a
controlled group and an experimental group. Each group consisted of ten individuals studying English General

Course.Randomization was employed to ensure unbiased presentation. We hypothesized that students who

participated in experimental group showcase a greater increase in improvement of their writing skills it terms of
formulating their thoughts and structuring texaseativity and diversity in their written work.

Methodsof Learning Using Chat GPT
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Theteaching method involved feedback froine Chat GPT model, learninigrough examplessing Chat GPT,
as well as generating ideas for written text and correcting errors with ChaffG® description of the methods
includes students learning to analyze amdract with text examples created by the Chat GPT.

Resultsand Discussion

Evaluatingthe level of writing amongEnglishasa Second Languad&SL) students habeenconductedisinga

diverse set of criteria. The devised general criteria serve to ghgsekvel of writing skills of ESL students
aiding in pinpointing areas requiring improvement,
work. The experiment was conducted with 20 seegear Tourism Department intermediate (B1 levell ES
students, during which the group was divided into control and experimental groups. The experiment took place
over the course of two weeks. We used the following

Grammar and spelling: grammar, accuraog spelling prficiency encompasses the correct application of verb
tenses, subjegiredicate agreement, and the appropriate use of articles, prepositions, and other linguistic
elements.

Vocabulary: Evaluating vocabulary entails the use of a range of lexical itemsrecidign of word usage.
Students have to demonstrate the ability to use a variety of words and expressions to articulate their thoughts
and ideas effectively.

Text organization of the text: Assessment of the ability to structure a text and express thohgsitgely and
logically. This criterion includes the use of paragraphs and connecting words and phrases to ensure a coherent
flow of ideas throughout the text.

Clarity and accuracy of thought expression: Assessment how accurately and clearly a gprésaeg his or
her thoughts and ideas. This requires clear language and reasoning.

PunctuationAssessmerfor properpunctuatiorusagen the written work.

While studying English grammar and developing grammar proficiency in writing, the students were given the
following types of tasks generated by Chat GPT:

&8 Here are some grammar exercises

focusing on the passive voice related to Exercise 2:

the topic of social media impact on Fill in the blanks with the correct

society: passive voice form of the verbs:

Exercise 1: 1. Many online campaigns

{organize) by social media users.

2. The new social media policy
(implement) by the

company last month.

Rewrite the following sentences using
the passive voice:

1. Social media influencers shape
consumer behavior. 3. Important information about the

2. Users share news articles on social event ___ (share) on various
media platforms. social media platforms.

3. Companies use social media for 4. Studies on social media trends
marketing their products. _ |(conduct) by researchers

4. Researchers have studied the impact every year.
of social media on mental health. 5. The impact of fake news on society

5. People often discuss important - [(discuss) in many online

issues on social media. forums.

Figurel.Grammarexercisegeneratedy ChatGPT
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generate a 100 word text on social
media impact on society using present
past and future passive forms

Social media currently has a significant
impact on society, influencing how
information is shared and opinions are
formed. In the past, social media was
criticized for spreading misinformation

and fueling cyberbullying. Efforts have

been made to regulate and monitor
content more effectively. Looking
ahead, social media will continue to be
a powerful force, presenting new
challenges and opportunities for
society to address. Trends will be set,
conversations will be shaped, and
connections will be made, reflecting
the evolving nature of social media's
influence on our lives.

Figure2. Grammarbasedextgeneratedy chatgpt

Provided exercises (Fig.1) aimed at reinforcing passive voice structures. The answers were dateréded
the selftest purposes. In comparison to practicing certain grammar structures within sentences, Chat GPT
generatedEnglishtexts(Fig.2) werealsousedto allow studentgo observeheir applicationin abroadercontext.

In the process of working withocabulary, we compiled a list of words based on the previously given text to
practice contextual learning relevant to the topic. Subsequently, exercises (Fig.3) with missing words in the
sentences were generated.

&8 Exercise 4: Sentence
Transformation
Rewrite the following sentences using

Sure! Here are two different types of
vocabulary exercises using the
provided vocabulary words:

the provided vocabulary words:
Exercise 1: Gap Filling

Fill in the gaps with the appropriate 1. Original Sentence: "The video clip

spread rapidly across social media
platforms."”

vocabulary words:

1. The video went on , J . 1
; : : o : Rewritten Sentence: "The video clip
social media, reaching millions of views ] ]

went on social media."

in just a few hours.

2. Some people create fake accounts to

othars on the internet 2. Original Sentence: "She spends

3. The
promoting the new skincare product on

posted a photo

her Instagram account.

4. The headline was clearly designed as
to attract more clicks and

views.

5. Many people use social media to
rather than engaging in

productive activities.

6. It's easy to

and spend hours scrolling through

socialn «
~

hours mindlessly scrolling through her
social media feeds."
Rewritten Sentence: "She is
on social media, spending

hours scrolling through her feeds."

3. Original Sentence: "He enjoys
playing video games to pass the time."

Rewritten Sentence: "He plays video
games to A

Figure3. Vocabularyexercisegeneratedy ChatGPT
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% Exercise 4: Sentence
" Transformation
Rewrite the following sentences using
the provided vocabulary words:

1. Original Sentence: "The video clip

spread rapidly across social media
platforms."

Rewritten Sentence: "The video clip
went on social media."

2. Original Sentence: "She spends
hours mindlessly scrolling through her
social media feeds."
Rewritten Sentence: "She is
on social media, spending
hours scrolling through her feeds."

3. Original Sentence: "He enjoys
playing video games to pass the time."

Rewritten Sentence: "He plays video
games to !

Figure4. Sentenceransformatiorexercisegieneratedy ChatGPT

Using the GPT chat, students were able not only to check their sentences for errors but also to receive the
corrected versions along with a brief explanation (Fig.5). In addition, GPT addressed challenges (Fig.6)
encountered when using various grammattalctures.

':"q Ans . ¥ -
Q¥ Corrected Sentences: M3 In the given passage, the present
« Social media has a big impact on =

society.

perfect passive tense is used to

. indicate actions or states that have

- People spend a lot of time on

: been completed or have an effect on
platforms like Facebook, Instagram, and

Twitter. the present situation. Let's break down

the usage of present perfect passive in

Explanation: the passage:

1. "Socal" was corrected to "Social" for

accuracy. 1. "Efforts have been made to regulate
2. "has big impact" was changed to and monitor content more effectively."
“has a big impact” to use the present - In this sentence, the present perfect
simple tense ("has") to describe a passive "have been made" is used to

general truth or fact about social show that efforts (the action) to
media's impact on society.

i . regulate and monitor content have been
3. "People spending lots of time" was

, completed in the past, and their effects
changed to "People spend a lot of

time" to use the present simple tense
("spend") to describe a habitual action

are relevant to the present situation.
The focus is on the result of the actions

that people engage in regularly when rather than the specific doer of the

using social media platforms. actions.

Figure5,6.ChatGPT correctionsalongwith the explanations.
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An additional task was assigned to ESL students of the tourism department aimed at enhancing their writing
AThe

skills through chat GPT. The task involved composing
Societyo students exploring the ways of

essay on the topic of

how

soci

Subsequently students had to submit their essays to the chat GPT for error identifications amalysi
correction. Following this process, students were to collaboratively analyze and discuss their errors within
groups and share the corrected versions with their peers accompanied by reflections on their errors.

Before conducting the main experimewe collected average data from the control and experimental groups

and identified the average outcome of both groups. The works were evaluated based on the following aspects:

grammar, vocabulary, text organization, spelling, clarity, and punctuation. iBbalization of the prier

experiment's results using a graglows for the comparison dfie writing skill outcomes iboth groups before
the experiment. Each aspect was assessed on a scale of up to 10 points, following which the group's average

statistcal data wasollected. Thdinal resultsindicateanaveragescoreof 38% (Fig.7)for the controlgroupand

39% for the experimental group (Fig. 8), reflecting the aggregated performance achieved by students in each

group across various aspects of written work.
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The comparison of the results of the experimental group's works before and after the experiment, allows us to
conclude that the use of the Chat GPT natural language processing model is capable of effectively influencing
the development of written languagkills across all specified aspects, particularly in the areas of grammar and
vocabulary enrichment. After using a textbook and summarizing the work using traditional methods, the data
shows 3% result which is less effective than the results of the exgeehgroup.
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Figure9. Experimenggrouppostexperimentata

The initial indicator in the control group was 38%, while it was 41% in the average group scores in the same
group after the experiment. In the experimental group, before applying Chat GPT, the initial results were 39%,
which increased to 45% aftehe Chat GPT application. This represents a significant increase of 6% in
comparison with 3% respectively in the controlled group, indicating the effectiveness of using Chat GPT. The
improvement in the performance can be attributed to the heightened tiootisad interest of students when
engaging with artificial intelligence technology. During the experiment, students had the opportunity to analyze
and interact with text examples generated by the model. This interactive learning experience helped them
entance their skills in formulating thoughts and structuring texts, thereby fostering creativity and diversity in
their written work. The quality of students' written assignments improved notably, thanks to the prompt
feedback and personalized learning predidby the Al technology. Overall, the results demonstrate that
integrating artificial intelligence tools like Chat GPT into the learning process can lead to substantial
improvements in students' academic performance and skills development.

The difficulties encountered during work can be grouped as follows: adapting to new technologies for some
students required some time to adjust. In the context of utilizing chat GPT models, the quality of feedback
provided to students plays a pivotal raietheir learning outcomes. Ensuring that the feedback generatbe by
model is accurate, relevant, and clear is crucial for students to make meaningful improvements in their writing
skills. Inaccuracies in feedback may arise at times, potentially duectear or imprecise instructions given to

the model, highlighting the importance of providing detailed and precise input to the system. Moreover,
interpreting the feedback generated by chat GPT models can sometimes pose challenges for students.
Understanihg and applying the feedback effectivegguire critical thinking and analytical skills. It is essential

to address these challenges and provide necessary guidance to stifecas.considerations also come into

play when integrating technology intaecation. Fairness in evaluating students' work, ensuring data privacy
and security, and promoting digital literaase important aspects to consider when using advanced technologies
like chat GPT in educational settings.

Technical issues, such as softevamnalfunctions or limitations in the model's operation, can hinder the learning
process and impact students' results. Therefore, proactive measures should be in place to monitor and address
technical issues promptly to minimize disruptions and ensure ralesssa learning experience for students.To
ensure the successful implementation of technology in education, educators should provide comprehensive
training and support to students, establish clear guidelines for using the technology, monitor progrels regula

and be ready to adapt strategies based on feedback and outcomes. By addressing these aspects thoughtfully and
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proactively, educators can maximize the benefits of integrating technologies like chat GPT into the learning
environment

Conclusion

Thus, Chat GPT is a new phenomenon, and yet, despite the emerging novelty of this teaching tool, it is already
finding more and more active use in teaching foreign languages. As the experiment has shown, the use of Chat
GPT inthe practiceof teachingwriting bringspositiveresults.The potentialof anartificial intelligence modein

education requires an empirical study of all its capabilities. At the same time, we note that Chat GPT should be
considered only as a modern higith tool for €arning English, which cannot completely replace the
interaction with a real teacher.
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Abstract: The purpose of this research article is to analyze the influence of leadership style and behavior on
decisionmaking. In more detail, the impact of leadership style and deeisaking skills and competencies on
decisionmaking, respectively on decisianaking effectiveness. For the purpose of research, both, quantitative
and qualitative methods are applied in the paper. As tool for primary data collection the questionnaire was used
and all the data collected were analyzed through SPSS software tooteSdsch sample consistdéidbm
eighty-two (82) respondereaders of various businesses in Kosovo. The collected data were analyzed through
Statistical Package for the Social Sciences software, respectively through linear regression analysis and other
neessary complementary analysis. The findings from the conducted research show that the different leadership
styles applied by business leaders have a positive impact on deukamng, namely on the effectiveness of
decisionmaking. According to results tdined, both supportive behaviors and directive behaviors of leaders
towards their employees, influence positively the decisiaking, depending on the situation with which they

face during their work. Meanwhile leaders who possess skills related tdaodewniaking, such as: identifying

and analyzing problems, gathering the information necessary to solve problems, generating possible
alternatives/solutions, making decisions, the implementation and evaluation of the decisions made, have a
higher tendency tde involved in effective decisiemaking and foster the effectiveness of organizations in
general.

Keywords: LeadershipBehavior,Decisionmaking,Competencies

Introduction

Environmental dynamism means rapid and continuous change in demand, competition and technology
(Eisenhardt & Bourgeois, 1988; Sputtek, 2012) constitutes the most important context variable that investigates
the relationship between the personality of leadad their behavior, because it directly limits the behavior of
leaders (i.e. the degree of inclusiveness they can pursue under time and other constraints arising from
environmental dynamism) as well as the degree to which those personal characteasifest in their
behavior.In moreuncertainor dynamicenvironmentspersonatharacteristicarelikely to emerge moréanin

less dynamic environments (Finkelstein & Hambrick, 1996; Sputtek, 2012).

Massive world changes such as social media, glaiiadiz, mobile commerce, geopolitical wars, renewable
technologies and smart cars, offshoring, climate change and resource scarcity, telecommuting and virtual teams,
cybercrime, redistribution of economic power and others have made today's leaders fangeshéthey could

not evenimaginejust a few yearsago (Daft, 2015) and time is showingthat peopleare the mostimportant
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business resource. Human capital is the greatest competitive potential nowadays and to function as such,
conditions must be created so that each individual can use personal characteristics to give the maximum
(Kasimati & Manjhari,2005). Thechangingnatue of organizationsnvolves movingawayfrom anemphasion
command and control of the workforce and toward an environment of training, support, and empowerment of
teamwork. This gives an evercreasing importance to the function of leadership. The |catlewer
relationship igeciprocal and effective leadership is a tway process that affects individual and organizational
performance. Leadership is related to motivation and interpersonal behavior (Mullins & Christy, 2016).

Managing people would be very easy if all people were the same, but they differ among themselves because of
their abilities, skills, intelligence, personality, preparation and culture (the environment in which they were
raised) (Armstrong, 2001). There aaso other important differences, such as the needs and demands of
individuals, which they distinguish between themselves and which in these people cause reactions in terms of
motivationto realize these needs and demands (Havolli, 2014hidsense, manizational behavior studies the
behavior of people in an organization and how this behavior affects the operation of the organization. Since
organizational behavior is directly related to employment environments (not voluntary unions, etc.), it studies
work-related behavior, absenteeism, job design and change, turnover, productivity, human activity, and
management (Kasimagi Manjhari,2005). Thebestleadersatall levels,arethose who argenuinelyinterested

in other peoplend find ways to bringutthe bestin them. Successfulrganizationgpay attentionto developing

leaderdn the soft skills needed to effectiveligad technical peoplie a changingenvironmentDaft, 2015). The

purpose of this thesis is to elaborate on the topic "How Leageftygle and Behavior Influence Decision

Making and Improve DecisieMaking Ability?". More broadly, it talks about the function of leadership and its

role for businesses, shows the importance of authority, power and integrity for the function of |patkkshi

about organizational behavior as an important discipline for businesses to recognize and devote to special
importance. The explanation of leadership styles is based on the situational leadership approach, where two
types of behaviors and four typef styles applied by business leaders are presented through the model of this
approach. It is also about problem solving and decisiaking and decisiemaking skills that lead to
organizational effectiveness.

Researclguestions:

1. Whatis theimpactof leadershipstyle on effectivedecisiormakingin the organization?

2. How doesthe behaviorof leadersaffectwork resultsandadequatelecisions?

3. How is the relationshipbetweenleadershipstyle, behaviorand decisioamaking explainedin terms of
improving the decisiommaking skills of leaders?

Literature Review
DefeningLeadership

Leadership is the process by which managers motivate subordinates, direct the work of individuals or teams,
choose the most effective communication channel, orlwesbehavioral issues (Robbins et al., 2014).
Leadership ishethird basicmanagerial functionSomepeopleconsider leadership to ke mostmportantand
challenging function of all other managerial activities. "Leadership is the set of processeto ugeid
organizational members to work together to advance the interests of the organization."

The key point about leadership is that it does not necessarily occur within the hierarchical structure of the
organization. It can happen at different levels and manifest in different ways. Many people act as leaders
without clearly defining their role (Mlins & Christy, 2016). Foexample, Belbin (1997) suggests that: there is

a clear implication that leadership is not part of the job, but a quality that can be brought to a job... The work
that leadership entails in the context is clearly not assignedcdmnes to spontaneous way (Belbin, 1997).
Radcliff (2010) asserts that leadership is not mysterious, it is completely natural. The guidance is clear and
simple. The onlygualification to be a leader ike desire to grow. It absolutetipes not matter wine youare in

an organization (Krasnigi & Elezaj, 2023). Leadership is a natural, human activity that is part of all people.
There is no need for a certain IQ or job title to be a leader. There are only three aspects to leadership: Future,
commitment and elivery.

A First,leadershimlwaysstartsin the future.
A Secondif theleaderwantsthe help of othersto createthatfuture, he mustengagehem.
A Third, in delivery,theleademakeghingshappen(Radcliffe,2010).
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Leadership, Authority and Power

To truly understand leadership, we must understand the concppivef and authority. Authoritis the right to

perform or command, that is, authority comes with the formal job/position in the organization. In contrast,
power is the degree to which a person is able to influence others so that they respond to requests. People who
pursuepersonalized gwer, power directed abelpingthemselvesasa wayto further theirown selfishends,can

give the wordoowerabad nameHowever there isanothertype of power, whichis socializedower,the power

directed at helping others (Sturm & Antonakis, 20M/jthin organizations there are usually five sources of
power that can be relied upon by leaders, they are:

Legitimatepower,

Rewardingoower,

Coercivepower,

Expertpowerand

Referenpower(Kinicki & Williams, 2020).

Too T T To o

LegitimatePower: Influenceof Behaviordueto One'sFormal Position

Legitimatepower,which all managerfiave, isthe power thatresultsfrom managerdormal positions withinthe
organization. All managers have legitimate power over their employees, stemming from their position, whether
it is a construction manager, advertising account supervisor, sales manager, or CEO. This power can be
exercised both positively and negativedg praise or as criticism (Kinicki & Williams, 2020).

RewardingPower:InfluencingBehaviorby Promisingor Giving Rewards

Reward power, which all managers have, is the power that results from managers' authority to reward their
subordinates. Rewardarr range from praise to pay raises, or even recognition to promotions. Example: Top
performing employees at Home Mortgage Alliance, a Debased mortgage lender, are rewarded with a
vacation trip each year. Recent destinations have included Hawaii exiddMcGhee, 2018).

CoercivePower:InfluencingBehaviorby Threateningor Punishing

Coercive power, which all managers have, results from managers' authority to punish their subordinates.
Punishment can range from verbal or written reprimand to demotion or even termination of employment. Fines
and suspensions mag used in some lines wfork. Coercive power should be used judiciously, of course, as a
manager who is seen as consistently negative will produce a lot of dissatisfaction among employees (George,
2016).

ExpertPower:Influenceof Behaviordueto One'sExpertise

Expert power ishe power that results from one's specialized information or expertise. Special expertise or
knowledge maype common, such as knowing the work schedule and duties of the people who report to you. Or

it canbe sophisticatedsuchashavecomputer or medicdtnowledge. Administrativassistants may haexpert

power because, Since they have skills and abilities
Williams, 2020).

ReferenPower: Influenceof Behaviordueto One'sPersond Attractiveness

Referent power is the power derived from one's personal attraction. This type of power characterizes strong,
visionary leaders who are able to persuade their followers through their charisma. Referent power can be
associated with manageisut it is more likely to be characteristic of leaders (Kinicki & Williams, 2020). It is
useful to view referent power as something that can be developed and maintained through good interpersonal
relationships, ones that encourage the admiration andctesfpathers. Simply put, a leader finds it much easier
to get people to do what he wants when the leader likes them than when they don't (Schermerhorn, 2013).
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Leadershipand Integrity

Whether it's called ethical leadership or moratikzahip, the lesson is the same: Respect flows to leaders who
behave with integrity. If the leader has integrity, he will be honest, trustworthy and consistent in everything he
does (Schermerhorn, 2013). CEO coach Kenny Moore says that our personakchataevealed by how we

treat those without power." Take a close look at how people in leadership positions treat everyday-iarkers

example waiters, technicians, janitors and clerks. Moore says that the ways we deal with people who are
power lveesasl fioruer real tendenciesd (Schermerhorn, 2013).

The "line of integrity" in the figure marks the difference between where a leader should and should not be.
Below the line are leaders who lie, blame others for personal mistakes, want others to faile arddikor

others' ideas. They are conceited and they are also selfish. Above the line of integrity are honest, consistent,
humble and selfless | eaders. Some <call such |l eaders
Gustafson, 1998; Scheerhorn, 2013).

Problem Solving and DecisionMaking?

"Decisionrmaking is about analyzing and defining the situation or problem, identifying possible courses of
action, weighing them, and determining a course of action” (Armstrong, 201290). Managers' ability to

solve problems and make decisions rationallg longoeen assumed to be onetloé valuable products of work
experience. But close observation of their actual practices has shown that even experienced managers are likely
to be very unsystematievhendealingwith problemsanddecisionsAnd their hit-or-missmethodsoftenproduce

decisions based on wrong conclusions, which means that the decisions must also be wrong (Stryker, 2001).
Armstrong (2012) presented and explained the twelve (12) steps of problem solving, which are:

1. Definingthe situation- determiningwhathasgone wrongor whatwill gowrong.

2. Settingobjectives- determiningwhat needsto be achievednow or in the future to deal with a currentor
potential problem or a change in circumstances.

3. Developmenbf hypotheses hypothesearedevelopedboutwhatcausedhe problem.

4. Factfinding - finding out what actually happened and comparing this with an estimate of what should have
happened. This is easier said than done. Insidious political factors may have contributed to the problem and
may be difficult to identifyand address. The facts may not be clear. They can be obscured by a mass of
contradictory materials. There may be many opinions but few verifiable facts.

5. Analyzingthefacts- determiningwhatis importantand whais unimportantdiagnosinghe causeor possible
causes of the problem, testing any assumptions, distinguishing opinions and facts, and digging out what lies
behind the problem.

6. Identifying possiblecoursesf action- showingwhateachinvolves.

7. Evaluation of alternative courses of actioavaluate the extent to which they can achieve the objectives, the
cost of implementation, any practical difficulties that may arise and the possible reactions of interested
parties.

8. Weighing and deciding detemining which alternative is likely to result in the most practical and acceptable
solution to the problem. This is often a balanced judgement.

9. Settingthe objectives- the goalsfor theimplementatiorof thedecisionaredefined.

10.Adopt a"meansends" appsach where appropriatén complicated situations witlong-termimplications it
can be useful to identify the steps required and select an action at each step that whkhpingess closer
to the goal .

11. Implementatiorof theplan- atime planis preparedandtherequiredresourcesreidentifiedandcollected.

12. Implementation monitorprogresandevaluatesuccess

Effective leaders don't make too many decisions. They focus on what is important and try to make some
important decisions at the higttelevel of conceptual understanding. They try to find the constants in a
situation, to think about what is strategic and generic instead of "solving problems" (Drucker, 2001). People
don't all think the same way. Understanding one's own thinking styl¢hanstyles of others around him will

give the leader some valuable leadership tools. The term "thinking style" does not refer to a person's 1Q, but to
the way they process information (Osborne, 2015). We can broadly distinguish three styles of thiniing, w

are:

1 Tacticalthinkingstyle,
1 Sitli of operationathinkingand
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1 Strategiahinking style (Osborne2015).

Tablel. Definition of thinking styles

Styles Caracteristics Questionsnade

Tactical Acceptsdirection How can we achieve the best result in the short
Focuses on how to achieve a goal time?
Plansandthinkseveryactionlogically How can we organize the actions in a clear plar

What are the most important things to do or
coordinate?
Operacional See opportunites for action and Whatactioncanwetake?
improvement What should be done?
Focuse®n practicalactionsandapplication Whencanwe start?
in complex situations
Strategic Thinks every problem from first principles Whati f é ?
Redefines problems and confidently Why have we excludedtheseother coursesof
challenges issues upwards action?
Why notdothisinstead?
Who elseshould bdanvolved?

Most people tend to get stuck using only one of the thinking styles. But by recognizing his own thinking style,

the leader begins to ask different questions and think about problems in new and exciting ways. By doing this,

he works more effectively with fiteam because | can understand how they think and communicate and can
speak to people in their filanguaged (Osborne, 2015) .

ResearchMethodology

The methodology of this paper is based on the theoretical part, which summarizes an analysis of the existing
literature that deals with the topic related to the influence of leadership styles and behavior on adequate
decisionmaking and improving the skillof leaders for effective decisianaking. Also, to achieve the goal of

the paper, a studyas conducted with the leaderseifhty (80) businesses Knsovo. The conducted stuthas

enabled the analyzed theory to be supported with concrete and preesigisd. Quantitative and qualitative
methodsn scientificresearctareappliedin the paper. Thejuestionnaire was used aresearchnstrumentThe
guestionnaire contains 21 questions, including questions related to the demographic information of the
respondents, as well as questions related to the analyzed issues. To collect the primary data, about two hundred
and forty (240) questionnaires were distributed, so this number includes the population, while we received
answers in eightywo (82) of them. 8, the sample of the research was the eigjluty (82) leaders of different
businesses in Kosovo, through whose survey we managed to collect the primary data for this study. With the
collected data, a database was created in the SPSS (Statistical PackhgeSfucial Sciences) software. Data
analysis was performed in this software. In order to analyze the influence of leadership style and behavior in
decisionmaking, the following hypotheses have been raised:

A Hypothesis 1: Leadership styles applied by bess leaders positively affect decisimaking, namely the
effectiveness of decisiemaking.

A Hypothesis 2: Leaders' supportive behaviors make employees participate more in the -deigign
process, which positively affects decisioraking.

A Hypothesis 3L eaders' directive behaviors towards their employees reduce the effectiveness of -decision
making.

A Hypothesis 4: Leaders who possess skills related to degisiding, such as: identification and analysis of

problems, collection of information necessary $olve problems, generation of alternatives/possible

solutions, decisiommaking, implementation and evaluation of decisions made, have a higher tendency to be

involved in effective decision making.

To prove the raised hypotheses, a research model wats amdil through linear regression analysis, the
relationship between the variables included in the model was seen.

Thus,theresearcimodelhastheform: Y =b +b  %b %b %b xU
Where:
AY - Decisionmaking(dependenvariable)
AX - Leadershistyle (independenvariable)
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AX - Supportivebehaviorgindependentariable)

AX - Directivebehaviorgindependenvariable)

AX - Decisionmakingskills (independenvariable)

Ab -is aconstantoefficientthatshowswhatthevalueof Y will bewhenX X X andX =0.

Ab-is the coefficient of the research model lunihat show:

keeping the variables X , X and X constant .
Ab - is the coefficient of the research model that showswh t he val ue of Y wiudit) be whe
keeping the variables X , X and X constant .
Ab-is the coefficient of the research model luniat show:s
keeping the variables X , X , and X constant
Ab-is the coefficient of the research model luniat show:s
keeping the variables X , X and X constant .

AU- is the error ternthat sums up all other factors that may havévaact on Y, but which were not takario
account in the research model.
After explainingthevariablestheresearchmodeltakesthe form:

DecisionMaking =b +b LeadershifBtyle+ $upportiveBehaviorst b Directive Behaviorst b Decision
Making Skills + U

Resultsand Discussion

At the beginning, the demographic data of the respondents are presented, which are followed by graphical,
tabular presentations and the interpretation of the analyzed aspects and issues, as welthasregults of the
research model, which make clear the influence of the leadership style and behavior of leaders in decision
making, namely in making effective decisions.

Table2. Genderof respondents
Frequency Percentage Valid Percentage CumulativePercentage

45 54.9 54.9 54.9
F 37 45.1 45.1 100.0
Total 82 100.0 100.0

Gender of respondents

m Male

® Female
Graphl. Genderof respondents

Table 2 and Graph 1 show the results for the gender of the respondents, from which it can be seen that out of a
total of 82 business leaders surveyed, 54.9% were male and 45.1% were female.

Table3. Responderage

Age Frequency Percentage Valid Percentage CumulativePercentage
18-27 25 30.5 30.5 30.5

28-37 28 34.1 34.1 64.6

38-47 18 22.0 22.0 86.6

48-57 9 11.0 11.0 97.6

Mbi 57 2 24 24 100.0

Total 82 100.0 100.0
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Respondent age

m18-27
m28-37
m38-47
148-57
= Mbi 57

Graph2. Respondenage

Table 3 and graph 2 show the results related to the age of the respondents. According to the results, out of 82
respondents, 30.5% of the respondents were age@1&ears old, 34.1% were aged 287 years old, 22.0%
were aged 3847 years old, 11.0%eve aged 4857 years old. and 2.4% of them were aged over 57 years.

Table4. Educationlevel of respondents
Frequency Percentage Valid Percentage CumulativePercentag

Secbsc b 6.1 6.1 6.1
Bachelor 37 451 451 51.2
Master 39 47.6 47.6 98.8
PhD 1 1.2 1.2 100.0
Total 82 100.0 100.0

Education level of respondents

’;1dary school

Graph3. Educationievel of respondents

As for the level of education of the respondents, from the results of table 4 and graph 3, it can be observed that
6.1% of the respondents have secondary education, 45.1% of them have completed bachelor's studies, 47.6%
ave completed master's studies art¥d have completed doctoral studies.

Table5. Work experiencef respondents
Yearsof work Frequency Percentage Valid percentage Cumulativepercentage

1-5 26 317 31.7 31.7
6-10 21 25.6 25.6 57.3
11-15 25 30.5 30.5 87.8
16-20 2 24 24 90.2
Over20 8 9.8 9.8 100.0
Total 82 100.0 100.0
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Work experience of respondents

'm6-10years

m 11-15 years
©16-20years
W Over 20 years

Graph4. Work experiencef respondents

Regarding the work experience of the respondents, we see the results of table 5 and graph 4 and we say that
31.7% of the respondents have 5 years of work experience, 25.6% of them have 1® years of work
experience30.5%havell - 15 yearsof work experience2.4%havel6 - 20 yearsof work experienceand9.8%

of them have over 20 years of work experience.

Table6. Position/roleof respondents business
Frequency Percentage Valid Percentage CumulativePercentage

Owner 21 25.6 25.6 25.6
Manager 50 61.0 61.0 86.6
Lider 11 13.4 13.4 100.0
Total 82 100.0 100.0

Respondents' position/role in the business

= Owner
= Manager

m Lider

Graph5. Respondentgosition/rolein thebusiness

Therespondents werasked what ishe positioror role theyhave inthe busines&andit turnedout that 25.6%o0f
them exercised the role of business owner, 61.0% were business managers and 13.4% had the role of leader in
the business (see table 6 and graph 5)

Table7. Sectorof businessctivity
Frequency  Percentage Valid Percentage CumulativePercentage

Production 18 22.0 22.0 22.0
Services 38 46.3 46.3 68.3
Trade 26 31.7 31.7 100.0
Total 82 100.0 100.0
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Sector of business activity

® Production
W Services

W Trade

Graph6. Sectorof businessctivity

Table 7 and graph 6 show the results for the activity sector of the surveyed businesses. From here we see that
22.0% of the businesses developed their activity in the manufacturing sector, 46.3% of them developed their
activity in the service sector and.3% developed their activity in the commercial sector.

Table8. Businessize
Frequency Percentage Valid Percentage CumulativePercentage

Micro businessegl - 9 employee) 46 56.1 56.1 56.1
Smallbusinesseg10 - 49 employee) 25 30.5 30.5 86.6
Mediumbussineseg50 - 249employee) 8 9.8 9.8 96.3
Largebusinessegmbi 250employee) 3 3.7 3.7 100.0
Total 82 100.0 100.0

Business size

® Micro businesses (1-9
employee)

# Small businesses (10 - 49

~ employee)

| m Medium bussineses (50 -
249 employee)

= Large businesses (mbi 250
employee)

Graph?7. Businessize

Table9. Leadershipthe mostimportantfunction
Of thefour (4) functionsof the managememirocesswhich are:planning,organizingJeadingand
controlling, do you think that leading is the most important function?
Frequency Percentage Valid Percentage CumulativePercentage

Yes 74 90.2 90.2 90.2
No 8 9.8 9.8 100.0
Totali 82 100.0 100.0
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The size of the businesses surveyed varied. Thus, from table 9 and graph 7 we see that 56.1% of surveyed
businesses were micro businesses wittBlemployees, 30.5% were small businesses with49employees,

9.8% were medium busieses with 50 249 employees. employed and 3.7% were large businesses with over
250 employees.

Graph8. Leadershipthe mostimportantfunction

For the statement "Of the four (4) functions of the management process, which are: planning, organizing,
leadng and controlling, do you think that leading is the most important function?" it resulted that 90.2% of the
leaders surveyed answered "Yes" and 9.8% of them answered "No" (see table 10 and graph 8), that is, most of
them agree that leadership is a venportant function of management process as it deals with people within
businesses.

Tablel0.Theeffectiveleadermusthave
Toinfluenceothers aneffectiveleadermusthave:
Frequency  Percentage Valid Percentage = CumulativePercentage

Autority 66 80.5 80.5 80.5
Pover 9 11.0 11.0 91.5
Position 7 8.5 8.5 100.0
Total 82 100.0 100.0

Graph9. The effectiveleademrmusthave..

To influence others, an effective leader must have: authority, power or power. Regarding this, the respondents
gave their opinion and it turned out that 80.5% of the leaders surveyed thought that in order to influence others,
aneffectiveleader should haauthorityover hisemployees]1.0%of themthoughtthat theleader should have

or exercise power over employees and 8.5% thought that the leader should have power (see table 10 graph 9).

Tablel11 givestheresultsof the correlationanalysisof the variablesncludedin theresearchmodel.Fromthese
results it emerged that:
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A There is a very weak positive correlation of 0.002 between "Decision making" and "Leadership style". This
statement is not correct because the signifiearadue is 0.493, i.e. higher than the standavelpe of 0.05.

A There is a medium positive correlation of 0.530 between "Decision Making" and "Supportive Behaviors".
This statement is correct because the significance value is 0.000.

Tablell.Correlationanalysis

Decision Leadership Supportive Directive Decision
making style behaviour  behaviour makingskills
Pearson Decisionmaking 1.000 .002 .530 -.051 .595
Correlation Leadershistyle .002 1.000 .029 -431 .007
Supportiveébehaviour .530 .029 1.000 .001 454
Directivebehaviour -.051 -431 .001 1.000 -.045
Decisionmakingskills .595 .007 454 -.045 1.000
Sig. (1-tailed) Decisionmaking . 493 .000 324 .000
Leadershigstyle 493 . .398 .000 A75
Supportivebehaviour .000 .398 . 497 .000
Directivebehaviour .324 .000 497 . .346
Decisionmakingskills .000 475 .000 .346
N Decisionmaking 82 82 82 82 82
Leadershigstyle 82 82 82 82 82
Supportivebehaviour 82 82 82 82 82
Directivebehaviour 82 82 82 82 82
Decisionmakingskills 82 82 82 82 82

There is a very weak negative correlation®t. 051 bet ween fADecision Makingo a
This statement is not correct as the significance value of 0.324 is higher than the staradiaedob 0.05.
Thereis a mediumpositive correlationin the value of 0.595 between"Decision making" and "Decision
making skills" and this statement is correct because the significance value is 0.000.

There is a very weak positive correlation of 0.029 between "Leadership Style" aqbftBigoBehaviors"

and such statement is not correct because the significance value is found to be 0.398.

There is a weak negative correlation®f31 between "Leadership Style" and "Directive Behaviors", this
statement is correct based on the signifieavalue which is 0.000.

There is a very weak positive correlation in the value of 0.007 between "Leadership style" and "DPecision
making skills", but this statement is not correct because the significance value was found to be 0.475.
There is a very weak positive correlation of 0.001 between"Supportive Behaviors" and "Directive
Behaviors". This statement is not correct since the significance value in this case is 0.497.

Thereis a mediumpositive correlationof 0.454 between"Supportive Behaviors"and "Decision-Making
Skills". This statement is accepted since the significance value is 0.000.

There is a very weak negative correlation@045 between "Directive Behaviors" and "Decision Making
Skills". This statement is incorrect because the significanice v& 0.346.

Do o o o o o I To

Tablebelowshowsthe modebumaryof dataandvariablsincludedin thereserach.

Tablel12. Model summary
Model Summary®

ChangeStatistics
Adjusted Std. Error of R Square Sig. F
Model R R SquareR Square the Estimate Change F Changwfl df2 Change Durbin-Watson
1 .664 441 412 .631 441 15.177 4 77 .000 2.064

a. Predictors:(Constant), Decision making, Leadershipstyle, Supportive behaviour, Directive behaviour,
Decisionmakingskills
b. DependenYariable:Decisionmaking

Table 12 shows i mportant results such as: the correla
significanceof theresearchmodelandthe Durbin-Watsoncoefficient.Basedon the obtainedresultswe saythat:

A Correlationcoefficient (R = 0.664) - showsthat all variablesincludedin the model havea correlationof
66.4%.

A Coefficient of determination( R# 0.441) - shows that "Leadership style", "Supportive behaviors",
"Directive behaviors" and "Decisiemaking skills", as independent variables, explain "Decisiatking",
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as a dependent variable, at a level of 44.1%. The remaining percentage of 55.9% summarizes in the error
term( U) all other variables that can influence "Decis
model.

A Significance of the research model (Sig. F Change = 0.0D@)icates that for a significance level of 5%,
the research model is statisticalgliable and acceptable.

A The DurbinWatson coefficient (DurbkWatson = 2.064)} shows that in the research model there is no
autocorrelation or interdependence between independent variables since the resulting value is within the
range 1.5 2.5, respedtely 2.064.

Tablel3.AnovaTest

ANOVA?
Model Sumof Squares  df MeanSquare F Sig.
1 Regression  24.150 4 6.037 15.177 .000P
Residual 30.631 77 .398

Total 54.780 81
a. DependenVariable:Vendimmarrja
b. Predictors(Constant) Decisionmaking,Leadershigstyle, Supportivebehaviour Directivebehaviour,
Decision making skills

In table 13 we focus on the Sig value. = 0.000 and we fully prove that the research model is significant at the
5% confidence level.

Tablel4. Coefficientsof theresearchmodel

Unstandardized Standardizec 95.0% Confidenc¢Collinearity
Coefficients Coefficients Intervalfor B Statistics
Lower Upper
Model B Std.Error Beta t Sig. Bound Bound Tolerance VIF
1 (Constant) 921 .658 1.400 .165 -.389 2.232
Leadershistyle -.062 .195 -.030 -319 .751 -450 .326 .813 1.230
Supportiv
behaviour .306 .089 .329 3.438 .001 .129 483 792 1.263
Directive
behaviour -.097 .206 -.045 -473 .637 -506 .312 811 1.233
Eke”‘l’;s'on making ;7 105 444 4632 000 277 696  .791 1.264

a. DependenVariable:Decisionmaking

Table 14 shows the results of the coefficients of the research model and their significance. From the obtained
results we say that:

A b -isaconstantoefficientwhich doesnothaveanylogical meaningandis notimportantfor research.

A b - shows that "Leadership style" negatively affects "Decisi@mking", keeping constant or unchanged the
other three variables, namely "Supportive behaviors", "Directive behaviors" and "Deuiakimg skills".
However,it turned out that the significance of this coefficient has a value of OT#s4 value is higher than
the standard value p = 0.05 and we say that in this case the opposite is true, i.e. "Leadership style" positively
affects "Decisiormaking".

Since the leadership styles in this paper were analyzed based on the situational leadership approach model,
namelyt he SLI KBi moaeél on all-Situaienal keadership plYien the focusere wado see

what leadership style business leaders apply by was based on this model, as well as which element of the
situational leadership model characterizes their leadership style more.

Tablel5.Leadershigstyle
Whatleadershigstyledo youapply?

Frequecy Percentage Valid Percentage CumulativePercentage
Dirtecivestyle 16 19.5 19.5 19.5
Suportivestyle 66 80.5 80.5 100.0
Total 82 100.0 100.0
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According to the results presented in Table 15 and Graph 10, we say that out of 82 surveyed leaders, 19.5%
exercised a directive leadership style and 80.5% of them exercised a supportive leadership style.

‘What leadership style do you apply?

Graphl0.Whatleadershipstyledoyouapply?

Table 16. Characteristics of leadership style
Which of thefollowing elementsharacterizegour leadershifstylethe most?

Frequency Percentage Valid Percentage CumulativePercentage
Direction 15 18.3 18.3 18.3
Training 5 6.1 6.1 244
Support 51 62.2 62.2 86.6
Delegation 11 134 134 100.0
Total 82 100.0 100.0

Which of the following elements characterizes your leadership
style the most?

B Direction
® Training
m Support

Delegation

Graphll.Leadershigstylecharacteristics

After declaring the leadership style, the surveyed leaders were asked which element characterized their
leadership style the most, and it turned out that theelship style of 18.3% of leaders was characterized by
direction, the leadership style of 6.1% of leaders was characterized by training, the leadership style of 62.2% of
leaders was characterized by support and the leadership style of 13.4% of leadetsamsaterized by
delegation (see Table 16 and Graph 11).

Tablel7.Employeecommitment

How do you ratethecommitmenibof your employeeso work?
Frequency  Percentage Valid Percentage @ CumulativePercentage

Low commitment 1 1.2 1.2 1.2
High commitment 32 39.0 39.0 40.2
Very highcommitment 14 17.1 171 57.3
Variablecommitment 35 42.7 42.7 100.0
Total 82 100.0 100.0
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For the analysis of these el ements of the | eader shi
L e a d e rlls- Bifugtidhal Leadershif). In orderto fulfill this model,we alsoobtained informatiomboutthe
commitment of employees to their work (see Table 17 and Graph 12).

How do you rate the commitment of your employees to work?

B Low commitment
High commitment

Very high commitment

Variable commitment

Graphl12.Howdo youratethe commitmentof your employeeto work?

Fromthe aboe results, it has emerged that in 1.2% of cases, leaders rate their employees' dedication to work as
low, in 39.0%o0f casegheyrate itashigh, in17.1%theyrate itasvery high and in42.7%theyrate itasvariable
commitment.Based on the above findings, we have drawn up the following figure (figure 7) where the

di stribution of | eaders’ styles and behaviors in the
employees, can be clearly seen. Tiggire was drawn up and summarized based on the results of Table 16,
Graphll,Tablel7,Graphll, Tablel8 and Graph 1Ziguratively here wean seglaced inthe corresponding
squares of the SLIIE model t he tylesand bhehaviars opseirvegeel Nt a g e s
businesdeaderdn Kosovo.As we mentioned above, the majoriti/Kosovar leadersxercisea supportivestyle

towards their employees (80.5%), their leadership style in most cases is characterized by the element of
supporting their employees (62.2%), i rich in leadership (18.3%), delegation (13.4%) and training (6.1%). Also,

in the lower part of the figure, we presented the assessment made by the leaders regarding the commitment of
their employees to work, and we saw thatdsulted that in most cases the employees showed variable
commitment to work (in 42.7% of cases), rich in high commitment (in 39.0% of cases), very high commitment

(in 17.1% of cases) and low commitment (in 1.2% of cases) (see figure 7 in summary).

Based on the result of the b coefficient and the ab
business leaders, we say that Hypothesis 1 is accepted: The leadership styles appkateby leaders have a
positive effect on decisiemaking, namely on the effectiveness of decigmaking.

A b - shows that "Supportive Behaviors" positively affect "Deciditeking”, keeping the other three
variables constant, namely "Leadership Style", "Directive Behaviors" and "Debiisikimg Skills". This
statement is accepted because the significance of this coefficient is 0.001.

Tablel18. Supportivebehaviors
Leaders' behaviors that allow a close and friendly relationship with their employees, i.e. th
whichtheyprovidesupport,makeemployeegarticipate mor@nd moreeffectivelyin thedecision
making process.
Frequency Percentage  Valid Percentaget CumulativePercentage

| don'tagreeatall 0 0.0 0.0 0.0

| donotagree 5 6.1 6.1 6.1
Neutral 20 24.4 24.4 30.5
subscribe 33 40.2 40.2 70.7

| completelyagree 24 29.3 29.3 100.0
Total 82 100.0 100.0
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Support behaviors

B | don't agree at all

® | do not agree
(+]

= Neutral
subscribe

H | completely agree

Graphl3. Supportbehaviors

According to the result of table 18 and graph 13 regarding the statement that: "The behaviors of leaders that
allow a close and friendly relationship with their employees, i.e. through which they provide support, make
employees participate more and moreeivelyin the decisiormakingproces®, it t ur nedheout t ha
surveyed leaders "do not agree at all", 6.1% "disagree", 24.4% are "neutral" for this statement, 40.2% "agree"

and 29.3% "completely agree".From here we prove that Hypothesis@distpd: The supportive behaviors of

leaders make employees participate more in the deeaisaking process, which positively affects decision
making.

A b - shows that "Directive behaviors" negatively affect "Decigioaking", keeping other variables aant,
namely "Leadership style", "Supportive behaviors" and "Decisiaking skills". However, it turned out

that the significance of this coefficient is 0.637 and even in this case the opposite is true, i.e. "Directive
behaviors" positively affect "Dedan making".

Table19. Directivebehaviors
Do youthink thattheleader'dlirectivebehaviorancreaseemployeealissatisfactiorbecause
thelattermayfeelforcedto performdefinedwork tasks?
Frequency Percentage  Valid Percentage CumulativePercentage

Yess 68 82.9 82.9 82.9
No 14 171 17.1 100.0
Total 82 100.0 100.0

Do you think that the leader's directive behaviors increase
employee dissatisfaction

B Yess

u No

Graphl3.Directivebehaviors
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It was found that 83.9% of the leaders surveyed agree that the directive behaviors of the leader increase the
dissatisfaction of the employees because the latter may feel forced to peadodefined work tasks and 17.1%

of them disagree with such a thifgee table 19 and graph 14)he above result shows that Hypothesis 3 is
rejected: The directive behaviors of leaders towards their employees affect the reduction of-dedigign
effectiveness. This argued bythe fact that evethose leaders who bated ina directive manner towards their
employees knew exactly in what situations to exercise such behavior, i.e. when work and activities had to be
carried out under pressure of time or factors others that have forced leaders to give stricter ohddrs to t
employees and, as can be seen, such a thing has resulted in effective -temlisiamn

Table20.Leaderbehaviorandemployeegperformance
Thebehaviorof theleaderis directly reflectedin the performancef theemployees.
Frequency Percentage Valid PercentagtCumulativePercentage

| don'tagreeatall 2 24 24 24

| donotagree 1 1.2 1.2 3.7
Neutral 14 17.1 17.1 20.7
Subscribe 29 354 354 56.1

| completelyagree 36 43.9 43.9 100.0
Total 82 100.0 100.0

Leader behavior and employee performance

® | don't agree at all
¥ | do not agree
Neutral
subscribe

m | completely agree

Chart15. Leaderbehaviorandemployegperformance

Table 20 and graph 15 show the results related to the statement thaleddiees behavior is directly reflected

in the performance of the employees"”, As we can see, it resulted that: 2.4% of the surveyed leaders answered
with the gtion "I do not agree at all" , 1.2% answered with the "disagree" option, 17.1% answered with
"neutral", 35.4% with "agree" and 43.9% with "completely agree".

A b - shows that "Decisiomaking skills" positively affect "Decisiemaking”, keeping the otherariables
constant, namely "Leadership style", "Supportive behaviours" and "Directive behaviours". This statement is
accepted because the significance of this coefficient is 0.000.

Table21. Typesof problems
Theproblemsyoufaceduringyourbusinessctivity are:

Valid Cumulative
Frequency Percentage Percentage Percentage
FS)rt(r)ub<|:(tetrjrz(;;:iproblems(famlIlar, direct and clear 45 54.9 54.9 54.9
Unstructuredproblems(problemsarising from
new, unusual situations, with complete 37 45.1 45.1 100.0
ambiguityandlack of information)
Total 82 100.0 100.0

In every business, decisions are made because during the daily activity of businesses, different problems are
presented and to solve these problems, different types of decisions must be made.
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Graphl16. Typesof problems

Based on the results of table 22 and graph 16, we say that in the surveyed businesses, leaders in 54.9% of cases
faced structured problems whiaheknown,directand clear problemss wellasin 45.1%o0f known, directand

clear cases they were faced with unstructured problems which are problems arising from new, unusual
situations, with complete ambiguity and lack of information.

Table22. Typesof decisions
Accordingto your leadershipstyleandbehaviorasaleader for solvingproblemsyoutendto getmore:

Valid Cumulative
Frequency Percentage Percent. Percent.
Programmed decisions (easy, repeatable and
routine) 41 50.0 50.0 50.0
Unprogrammed decisions (creative, novel and
unstructured) 41 50.0 50.0 100.0
Total 82 100.0 100.0

Types of decisions

M Programmed decisions (easy,
repeatable and routine)

u Unprogrammed decisions
(creative, novel and
unstructured)

Graphl7.Typesof decisions

In relation to their leadership style and their behavior as a leader towards employees, when leaders were asked
what decisions they tend to make most to solve the problems they face, they stated that 50.0% of the time they
make programmed decisions whiate @asy, repeatable and routine decisions, and in 50.0% of other cases they
make unprogrammed decisions which are creative, new and unstructured decisions (see table 22 and graph 17).

In support of the leadership style that leaders exercise towardethgioyees, it has been found that the type
of decisioamaking they apply, in 30.5% of cases is individual decisi@mking and in 69.5% of cases is group
decisionmaking (see table 24 and chart 18).
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