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Formal Learning, Non-Formal Learning, and Informal Learning

Formal learning is generally defined as learning carried out in schools and professional 
development programs based on the environment in which teaching is carried out. 
Informal learning, on the other hand, is defined based on formal learning and creates 
a tautological relationship. Informal learning environments are informal environments, 
and the reverse is also true. In this regard, learning in informal environments is referred 
to as informal learning. Bransford, Barron, et al. (2006, pp. 48-49) describe informal 
learning as follows: 

“Informal learning is human-oriented and subjective. Thanks to its subjectivity, it 
is related to the performance and individual characteristics of the person. Informal 
learning involves affective and cognitive integrated participation. This is because 
knowledge cannot be treated independently from the person.”

The image of formal learning is familiar to all of us: A classroom, desks, students at 
desks, and a teacher. In formal learning, students are classified hierarchically based on 
age, grade, etc.  Illich (1970) states that formal learning is based on three elements: i) 
students belong to the school, ii) students learn in schools, iii) students can only learn in 
schools. However, he criticizes the classification of students by age, pointing out that this 
disrupts learning. Instead, he argues, learners should come together to explore based on 
their interests and curiosity regardless of their age. 

Is informal learning “informal” only because of the environments in which it takes 
place? Is it just a type of discourse? Or is it real learning? In general, informal learning 
refers to learning and teaching that takes place separately from official certification 
and curriculum institutions (Tan, 2010). The presence or absence of the curriculum is 
generally determinant in informal learning. Informal learning is any activity that involves 
the search for knowledge or skills without an externally imposed curriculum and criteria 
(Livingstone, 1999). 

The Learning in Informal and Formal Environments (LIFE) Center recommends looking 
at where most learning takes place apart from formal learning environments to understand 
how people learn (Banks et al., 2007). Accordingly, it is necessary to clarify new ways 
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in people’s learning and the role of context in learning (Bransford, Vye, et al., 2006). 
Eshach (2007) classified out-of-school learning into two categories: Non-formal learning 
and informal learning. Non-formal learning is a planned form of learning performed for 
a specific purpose (learning goals, time) in both formal and informal environments and 
is positioned between formal and informal learning. Eshach (2007) summarizes formal, 
non-formal, and informal learning environments as in Fig1.

Figure 1. Properties of Formal, Non-Formal and Informal Learning.

While non-formal learning is carried out in institutional areas outside the school that 
can be visited in certain periods, informal learning is conducted in non-institutional 
areas around us that can be visited any time (Tal & Morag, 2009). Non-formal learning 
environments are environments that support individuals’ learning and allow the 
structuring and development of knowledge. These environments offer individuals an 
effective learning setting under the leadership of a teacher or a guide. Informal learning 
environments involve learning processes that occur spontaneously in life. It is haphazard, 
not purposeful and planned. Individuals unconsciously learn new things through the 
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situations they encounter and their interactions with the members of the groups they are 
in. It includes learning that is conducted in a planned and adaptable way in environments 
other than the formal learning environment (school, classroom). It supports learning in 
school, that is, formal learning (Eshach, 2006). In non-formal learning, the individual 
decides what to learn, but there is a planner who decides how to learn (Mocker & Spear, 
1982). According to Pilz, and Wilmshöfer (2015), non-formal learning takes place along 
with the mainstream systems of education and training, and usually requires no formal 
certification. Non-formal learning is a systematic educational activity carried out outside 
the formal education system for certain groups within the framework of specific goals 
(Coombs & Ahmed, 1974). The literature review shows that concepts such as out-of-school 
learning, out-of-school education, and out-of-classroom learning are used in place of non-
formal learning. The environments in which learning takes place are exemplified in Fig2.

Figure 2. Learning Environments.

Out-of-School Learning

Out-of-school learning is a structured learning experience that is conducted out of the 
classroom environment after school or during holidays (Kendall et al., 2006). There 
are many out-of-school learning environments such as out-of-school games, projects in 
school areas, museum visits, science expeditions, historical and geographical field trips, 
and outdoor activities (IOL, 2008). All forms of out-of-school learning provide direct 
experience with real life, and such experience is real learning. Out-of-school learning 
allows learners to be active and provides learning based on discovery. Out-of-classroom 
learning is of primary importance in organizing and experiencing knowledge and is 
about not only what we learn, but also how and where we learn (DfES, 2006). 
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According to Rea (2008), out-of-school learning should not be considered as an extension 
of the normal classroom, but as an educational vision different from traditional schooling. 
Resnick (1987) emphasizes the difference between in-school learning and out-of-school 
learning as follows:  “Educating people only as good learners in school environments 
may not be enough for them to be strong learners outside the school” (Resnick, 1987, pp. 
18). Knowledge learned develops as a product of the activity it is in and of the context 
it is used in. Students have difficulty in applying the knowledge they have learned to 
both new situations and the daily life (Eshach, 2006). Accordingly, the context in which 
something is learned is an important part of what is learned. This view has important 
effects on schooling. Children will have trouble applying their knowledge outside of 
school when only learning that takes place in school is an element of classroom culture 
and students have no experience of dealing with real-world problems (Moffett, 2011). 
For this reason, it should be planned to involve more features that enable students to use 
the knowledge they learn in school outside the school.

Out-of-School Learning: Benefits and Barriers

Out-of-school learning is an integral part of the learning experience (Beard, 2006) and 
provides a unique context for students to develop a variety of skills. School lessons can 
be improved efficiently with the knowledge gained through out-of-school experiences. 
Out-of-school learning helps motivate students by providing opportunities for new 
experiences in the fresh air (Waite & Rea, 2007). Such experiences contribute positively 
to students’ appreciation, creation of pleasure (Beard, 2006), and permanent learning 
(Waite, 2007). Students’ physical development can be supported, and their coordination 
can be improved by offering them opportunities to exercise through out-of-school 
experiences (Waite & Rea, 2007). In this way, their mental and physical development 
is supported with natural contexts. At the same time, out-of-school experiences raise 
awareness of the environment (Rivkin, 2000). Out-of-school experiences contribute 
significantly to students’ personal, social, and emotional development.

Apart from its above-mentioned significant benefits, outdoor learning also includes 
various barriers. Teachers generally do not trust out-of-school learning. Teachers’ 
concerns about safety and health, time constraints, insufficient resources, and lack of 
support limit students’ access to out-of-classroom learning (Rickinson et al., 2004).

Out-of-School Mathematics

Formal learning is the type of learning that a person (or a group) experiences through 
presence in institutional places and application of a structured education program. In these 
programs, the educator is the person who plans the teaching content and is responsible 
for teaching and assessment. K-12 school classrooms, courses, and professional 
development programs are examples of formal learning environments. Today, many 



Education Research Highlights in Mathematics, Science and Technology 2020

124

educational practices are carried out within the boundaries of such formalized contexts. 
Similarly, mathematics education is conducted in schools and in a limited way (Martin, 
2012). 

A comparison between school mathematics and mathematical practices in daily life shows 
some disconnection between the two (Goldman, 2006). Knowledge in school generally 
develops based on transference by the teacher and is largely devoid of meaning (Masingila, 
2002). In schools, more importance is given to transferring syntax (procedures) rather 
than teaching semantics (meaning). Students acquire knowledge without being aware 
of its equivalent in daily life. Students need out-of-school experiences to make sense 
of and improve the mathematical knowledge they have acquired. Similarly, in-school 
mathematical experiences are needed in order to formalize the mathematical experiences 
acquired outside of school (Schoenfeld, 1989). Meaningful learning is achieved with the 
integration of in-school and out-of-school mathematical experiences.

Today, students need mathematical experiences both inside and outside of school. In 
a similar vein, in-school mathematics teaching is needed for students to conceptualize 
and mathematically generalize their knowledge acquired in out-of-school environments. 
Such practices carried out in the classroom allow students to take part in the intellectual 
community and make inferences based on explanation and justification (Cobb et al., 
1992).

The development of mathematical knowledge, skills, and understanding forms the basis 
for academic achievements needed in future and real life (Duncan et al., 2007). Many 
education systems conduct teaching in traditional ways and enable students to acquire the 
mathematical knowledge offered by the teacher in the classroom. Although the current 
education programs have adopted various practices, teachers are at the center of most 
teaching processes and transfer of knowledge is performed by them (Fägerstam, 2014; 
Waite, 2011). In addition, previous studies show that learning opportunities under the 
leadership of students and including various learning activities positively affect students’ 
academic achievement and mathematics performance (Brooks, 2010; Cherry, 2011; 
Mantzicopoulos & Ala, 2013). Such learning increases students’ intrinsic motivation 
towards school (Bølling et al., 2019; Fägerstam & Samuelsen, 2014; Unlu & Dettweiler, 
2015). Current curricula (e.g. Ministry of National Education of Turkey [MoNE] 
Mathematics Curriculum, 2018 and Council for the Curriculum, Examinations and 
Assessment [CCEA], 2007) support mathematical knowledge, skills, and understanding 
through practices in various contexts. The curricula not only support real-life applications 
of mathematics but also highlight the use of real-life situations as meaningful contexts 
for mathematical ideas and activities. While these contexts involve students’ activities 
and learning experiences, it is also state that the immediate environment and real life 
should be used to expand students’ mathematics knowledge. Out-of-school learning 
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activities make it possible to associate mathematics with real life. The advantages of 
out-of-school mathematical practices are presented below.

• They allow using heuristic methods apart from the written algorithms taught in 
school mathematics (Baker, 2007). In this way, an intellectual process is provided 
rather than a teaching based on rote learning.

• Students are aware of the accuracy or inaccuracy of what they do in out-of-school 
mathematical practices (Hoyles, Noss, & Pozzi, 2001). Students can tell the 
causes of their mistakes and correct them in out-of-school mathematical practices. 
In school mathematics, on the other hand, students do not tend to question the 
causes of the inaccuracy of the result, as they focus only on the correct answer 
through algorithms. 

• Out-of-school mathematical practices can be applied and generalized to different 
contexts. Contrary to abstract and generalized mathematics, these practices allow 
knowledge to be structured and generalized by students themselves, who are 
allowed to experience the usage areas and differences of mathematical knowledge 
(Schliemann & Acioly, 1989).

• Out-of-school mathematical practices provide an opportunity to solve problems 
in different ways (Scribner, 1984). Students have the opportunity to try, apply, 
and choose different strategies relevant to a solution, without being bound to a 
single solution.

• Out-of-school mathematical practices are meaningful for practitioners. Numbers 
make sense because they are exemplified from real life situations. For example, 
students encounter real life problems like “Let’s assume that we go to the grocery 
store and buy 2 apples. And then we buy 2 more apples. How many apples do 
we have in the end?” instead of numerical expressions like 2+2. Out-of-school 
mathematics has a close connection with the nature of mathematics in terms of 
context and meaning.

Out-of-school programs are included in “supplemental education services” in the No 
Child Left Behind Act (NCBL). These supplemental programs can be official and 
unofficial programs that provide flexibility for students to be academically successful 
and to overcome systemic problems in school (Good et al., 2014). Out-of-school learning 
environments can change negative experiences about school mathematics. These kinds 
of environments enable students to interact with mathematics and acquire the ways of 
knowing mathematics by socializing (Walker, 2012). In this way, students experience 
a different socialization process, thereby changing their mathematical identity and 
improving their positive attitudes and tendencies towards mathematics (Walker & Syed, 
2013). 



Education Research Highlights in Mathematics, Science and Technology 2020

126

Out-of-School Mathematics Environments

These are the areas designated for out-of-school mathematics teaching and lessons. 
Outdoor classrooms may differ depending on variables such as the number of participants 
and budget. The aim is to create an outdoor classroom in which students can collaborate 
in out-of-classroom environments. Examples of out-of-school environments where 
school mathematics can be supported and what can be done in these environments are 
presented below.

Play: Mathematics teaching can be supported through games. To this end, games that 
can be played through materials can be used. For example, supportive activities can 
be carried out with educational play activities such as children performing arithmetic 
operations by using hands and feet, activities involving pattern cards, and teaching 
money and doing arithmetic by creating a shopping corner. 

Brain Teasers: Brain teasers are materials that can be used to support mathematics 
learning in both in-school and out-of-school environments. Chess, sudoku, futoshiki, 
and puzzles are preferable teaching materials. Students’ mathematical skills such as 
reasoning and problem solving are supported with these tools.

Technological Tools: Students are encouraged to practice their mathematical knowledge 
through interactive ways. Students interested in technology are provided with technology-
supported mathematics activities. Weblogs, digital games, wikis, and podcasts are among 
the technological resources that can be used. 

Travel/nature Activities: These are areas that provide natural and cultural richness. The 
state of mathematics in nature can be observed with field trips to school surroundings, 
national parks, and so on. Such nature activities and trips allow seeing the reflections of 
mathematics around us and noticing the exploratory aspect of mathematics besides the 
pure knowledge it embodies.

Museums: These are the areas where many works and documents inherited from the 
past to the present can be found. Museums vary in their content: science and technology 
museums, outdoor museums, archeology museums, history museums, military 
museums, private museums, etc. Within the context of mathematics education, science 
and technology museums make it possible to realize that mathematics is a cumulative 
science. They can provide information about the developments in the field of mathematics 
from the past to the present, the studies of scientists, and their contributions to the future.

Centers: These are units created for different contents and special areas. Among 
examples are science and technology centers and science and art centers, which display 
mathematics in practice. In this way, students have the opportunity to apply mathematics 



Education Research Highlights in Mathematics, Science and Technology 2020

127

in out-of-school environments. Thus, a positive contribution is made to students’ attitudes 
towards mathematics.

Industrial establishments: These are the places where tools, materials, and technological 
products involved in many areas of our lives are produced. The use of mathematics in 
working life and in the fields of industry and technology is exemplified and highlighted 
through trips to such establishments. The importance to be given by today’s students who 
will be employed in important areas in the future to mathematics is increased through 
showing them how mathematics is used in lines of business.

Zoos: These are parks that are suitable for the living conditions of various animals. Zoos 
are convenient areas for the study of animal species. In these environments, students are 
allowed to practice arithmetic operations such as determining proportions in the food to 
be given to animals and the calculation of their weights. At the same time, the examples 
of mathematics in the structure of living things can be discovered through examination 
of animals and animal species.

Botanical Gardens: These are areas used for growing and studying plants. Thanks to the 
study of plants, the mathematical properties inherent in plants can be discovered. For 
example, mathematics in nature can be explored through practices such as the discovery 
of Fibonacci numbers in the outer shells of pinecones and pineapples and finding the 
golden ratio in the petals of flowers. Mathematics is associated with science thanks to 
these activities.

As out-of-school learning involves some out-of-school visits, it may be considered 
difficult to organize and afford them. In this regard, especially school grounds create 
an alternative for out-of-school learning and provide an easily accessible experience. In 
addition to being easily accessible and inexpensive, school grounds can also encourage 
students to develop a sense of ownership towards the school by providing them with a 
sense of belonging. In this respect, moving out-of-school practices to the school grounds 
can make out-of-school mathematical practices more applicable and easily accessible. 

Below is a sample activity on data processing and analysis for out-of-school mathematics 
learning. The aim of the event is to set an example for educators and researchers on out-
of-school mathematical practices.

Learning Domain: Data Processing and Analysis
Target Group: Elementary/middle school students
Aim: -Drawing tables (tallies/frequency tables) and graphs (figures, column 

charts).
-Reading the information in the table and making graphical transformation.  
-Reading and evaluating the information in the graph and performing 
addition and subtraction operations.
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Skills: -Predicting
-Reasoning
-Problem solving
-Communication

Materials: Fallen leaves
Tree branches

Activity Steps

Introduction

Go to the forest area with students and create student groups of 3-5 people. Then address 
the following questions to the students:

• How many fallen leaves do you think there are in the forest?

• What colors can the fallen leaves be?

• Which colored leaves are more?

Then ask the students to make predictions and write their predictions on the worksheets. 
After that, explain the purpose of the activity and present the problem statement: “Let’s 
collect the fallen leaves in the forest and find answers to the questions that were just 
addressed.”  

Collecting Data

Encourage the students to collaborate as a team and make sure that they share tasks 
such as collecting leaves and piling up the collected leaves. In this way, the students are 
encouraged both to observe the forest and to collect data for a specific purpose. After 
the leaf collection is completed, ask each group to group their leaves based on color 
(and/or size, type of leaf, etc.). Then repeat the questions asked at the beginning of the 
activity, make the students feel that grouping is not enough and a more detailed analysis 
is needed to find answers to these questions, and proceed to table-graph work. At this 
stage, emphasize that the raw data obtained by the students are not meaningful without 
the necessary statistical processes.

Creating Tables

The tables and graphs to be created can be used as figures/column tables and graphs in 
accordance with the student level. Ask the students to express the collected leaves as a 
table first. Frequency or tally table may be preferred at this stage. 

Creating Graphs

Ask the students to interpret the data by looking at the tables they have created. Then make 
sure that they are transformed into graphic works for them to be easier to read visually. 
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Here, the aim is to improve the students’ skills of creating tables, interpreting table data, 
transforming from tables into graphs, and reading graphs. Emphasize that graphs are 
tools that provide visual convenience in interpreting data. The numbers of leaves can 
be determined according to their colors by creating graphs through drawing or using the 
pieces of branch in the forest. At this stage, guide the students through making different 
graphic representations. Horizontal and vertical column chart or figure representations 
can be used. Show the advantages especially the column chart representation provides 
in data interpretation.

Evaluating and Interpreting Data

Address questions to the students in each group for them to evaluate the data.

• Which colored leaves are more/less?

• How many more leaves of which color are required for the numbers of leaves to 
be equal?

• Compare the leaves between your groups and determine the quantities.

You can integrate the concepts of arithmetic mean, maximum and minimum values, and 
range into the activity by deepening the data analysis in accordance with the student 
level. Ask the students whether different types of graphs can be used in the representation 
of the data and make them feel that different types of graphs such as pie charts and plots 
can also be used.
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