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ABSTRACT: The rapid growth of technology has left many schools scrambling in search of the best technology
to implement in their classrooms. Tablet devices such as iPads have seen their popularity rise quickly and
dramatically. Teachers want their students to have the ability to be more mobile and engaged in the learning
process. However, even with the rapid growth of iPad and tablet use, more recent trends are demonstrating that
school districts are slowly moving away from tablet devices to cheaper, more cost-effective laptop options,
specifically Chromebooks. We employed an instrumental and multiple case study design to examine the
technology directors’ tablet or laptop purchase choices at several suburban and public-school districts in the
Southern US. We collected data through interviews and surveys. The within-case and cross-case analyses revealed
that technology directors often consult district decision makers, but not the students when making purchasing
decisions. In one example, a curriculum director chose the district’s technological purchases based on personal
preference, rather than technology that would best benefit the district long-term, giving the technology director no
choice. We recommend further research in what methods are most effective in determining long-term success
when purchasing large amounts of technology.
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INTRODUCTION

As demands for technology in the classroom increase, district technology directors are faced with a daunting task:
choosing the right hardware for their districts. For those outside of education, this may appear to be a simple
decision: choose what everyone likes and learning will occur. However, this idea ignores the reality many
technology directors face daily. Issues include hardware and software costs, old and new equipment compatibility,
and the working together of technological components to prevent network failure. A correct choice can lead to a
district’s technological future, supporting greater student engagement and learning; the wrong choice can leave a
district burdened with technology that is not successfully integrated and costs the district both economically and
educationally for years to come. This thin line between success and failure is what drove this study, as we examined
the importance of proper technology purchases in suburban school districts in the Southwestern United States
(Montrieux et al., 2015).

The demand for technology has never been higher as the educational industry has seen significant growth over the
last twenty years. Connections created by the Internet are a significant driver of that growth. Students can interact
not only with their classroom teachers and peers but have the opportunity to connect to other students worldwide.
Students can now take courses online which has increased the urgency for technological growth. Postsecondary
institutions’ online enrollments grew from 9.6% in 2002 to 32% in 2011 in regard to their total enrollment (Allen
& Seaman, 2013). Researchers have been designing educational programs to determine better methods of learning
and increased their sample size by having students log in from their homes across their country to participate
(Shute & Rahimi, 2017). While some of these ideas are trickling from post-secondary to area high schools,
technology itself has practically invaded all school levels down to pre-school.

GROWTH OF TECHNOLOGY
The growth and importance of technology was illustrated by the U.S. Department of Education spending millions

in grant awards for those incorporating technology in innovative ways (U.S. Department of Education). The goal
to cultivate ‘21% Century Skills’ is becoming more prevalent in schools as students are expected to think critically
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while using technology as an aid to solve problems (Tweed, 2013). Post-secondary researchers have been
examining the benefits of technology use in classrooms and how it has begun to change the ‘traditional classroom
environment’ (Diemer, Fernandez, & Streepey, 2012; Demski, 2012; Johnson, Adams, & Cummins, 2012; Mango,
2015; Meyer, 2015; Montrieux et al., 2015). Research was conducted in Denmark where a growing phenomenon
called ‘iPad-schools’ has been appearing across the country (Meyer, 2015). School districts have invested in a 1:1
student to iPad program to ultimately limit overhead costs. The deciding economic factor was the considerable
amount of money spent on paper copies and textbooks. With iPads, neither was thought necessary because both
could have been easily transitioned and used in a digital format. Meyer (2015) went on to argue, “this mobile and
personalized tablet support is transforming learning spaces that will allow schools to be more inclusive of different
learners and learners’ needs, including children with cognitive challenges” (p. 27).

The idea of ‘freeing’ students by unplugging them from walls and allowing them to use mobile devices was
supported by the New Media Consortium’s report (Johnson, Adams, & Cummins, 2012) which pointed out that
tablet computing offered new opportunities not offered by more ‘traditional’ devices. Tablets were seen as less
cumbersome tools than their predecessors and could have functioned more readily in the field and lab. Johnson et
al. (2012, pp. 4-5) went on to point out the following trends in education:

People expect to be able to work, learn, and study whenever and wherever they like.

The technologies we use are increasingly cloud-based, and our notions of IT support are decentralized.
The world of work is increasingly collaborative, driving changes in the way student projects are structured
The abundance of resources and relationships made easily accessible via the Internet is increasingly
challenging us to revisit our roles as educators.

5. Education paradigms are shifting to include online learning, hybrid learning, and collaborative models.
6. There is a new emphasis in the classroom on more challenge-based and active learning.

PO E

These trends are still evident today in schools and seem to be growing each year. Diemer et al. (2012) found that
the use of iPads in the classroom increased students’ sense of engagement and in turn had a positive effect on
students’ active and collaborative learning. Additionally, Hargis, Cavanaugh, Kamali, and Soto (2014) reported
that students who used iPads gained empowerment as they became researchers and more independent learners.
This ‘empowerment’ was highlighted by increased levels of lesson engagement and a noticeably positive effect on
students’ active and collaborative learning (Mango, 2015). Karsenti and Fievez (2013) found the following benefits
to touch screen use in Canadian classrooms:

1. Increases motivation (see Kinash, Brand, & Mathew, 2012; Sachs & Bull, 2012; Wainwright, 2012);
2. Facilitates access to, management of, and sharing of information (see Babnik et al., 2013;
Fri-Tic, 2012; Hahn & Bussell, 2012; Martin, Berland, Benton, & Smith, 2012);

3. Fosters student learning and performance (see Churchill, Fox, & King, 2012; Fernandez-Lopez,
Rodriguez-Fortiz, Rodriguez-Almendros, & Martinez-Segura, 2013; Isabwe, 2012; Lau & Ho, 2012;
McKechan & Ellis, 2012; Ostler & Topp, 2013; Rossing, Miller, Cecil, & Stamper, 2012);

4. Allows a wider range of teaching strategies (see Fernandez-Lopez et al., 2013);

Fosters individualized learning (see McClanahan, Williams, Kennedy, & Tate, 2012; Wasniewski, 2013);
6. Improves the reading experience (see Fernandez-Lopez et al., 2013; Huber, 2012; Sloan, 2012;

Zambarbieri & Carniglia, 2012);

7. Encourages communication and collaboration among students and between teachers and students (see

Geist, 2011; Henderson & Yeow, 2012; Hutchison, Beschorner, & Schmidt-Crawford, 2012);

8. Improves computer literacy skills (Huber, 2012; Killilea, 2012);
9. Nurtures students’ creativity (Sullivan, 2013);
10. A highly portable tool (see Henderson & Yeow, 2012; Hill, Nuss, Middendorf, Cervero, & Gaines, 2012;

Kinash, Brand, Mathew, & Kordyban, 2013; Villemonteix & Khaneboubi, 2012; Williams, Wong, Webb,

& Borbasi, 2011);

11. Facilitates student assessment (Alberta Education, 2012; Isabwe, 2012; McKechan & Ellis, 2012);
12. Improves the quality of pedagogical support (Murray & Olcese, 2011);

13. Facilitates learning how to write (Murray & Olcese, 2011);

14. Makes it easier to organize schoolwork and assignments (Churchill et al., 2012);

15. Students can make versatile and vivid multimedia presentations (Murphy & Williams, 2011);

16. Significant benefits for students with learning problems (McClanahan et al., 2012).

o

When selecting a tablet, districts have a variety of options, but the majority select Apple iPads. If technology
directors are searching for an alternative tablet, options such as the Microsoft Surface Pro line, HP Pavilion,
Samsung Galaxy Tab, or the Kindle Fire are also available at different price points. Some school districts are
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choosing to move away from tablet computers all together, instead opting for the Chromebook line of internet-
based laptops. The original Chromebook, which received its name from the Linux-based Chrome OS that runs as
its operating system, hit the market in January of 2011. Since its introduction, its fast boot up speed, reliability,
and low cost have made it a highly sought-after tablet alternative. Today, Chromebooks are making large strides
in education as they have become the tool used most frequently by students and educators in the classroom per a
survey conducted by Education Week (see Figure 1). Chromebooks provide greater mobility to students, much like
iPads, but have more of the laptop feel that tablets lack. Each Chromebooks can cost from $229 to $259 for a
school district (Herold, 2014) versus the more expensive iPad which costs anywhere from $250 to $830 per unit
(Molnar, 2014) depending on the included features. The cost of Chromebooks is a huge draw for school districts
as they are making their device selections (Sandford, 2013; Schaffhauser, 2013). As of 2017, the Google operating
system, installed on devices made by different companies, represents 58 percent of the U.S. market, an increase of
20 percent from just two years ago (Cavanagh, 2017). The remaining 42 percent of the US market is shared by
Windows, Mac OS, Linux, iOS, and Android. A recent Edweek Market Brief, Amazon, Apple, Google, and
Microsoft Battle for K-12 Market, and Loyalties of Educators (Cavanagh, 2017), highlighted the growth of the
Google operating system and Chromebook sales further. In Figure 2, teachers were surveyed to determine which
ed-tech productivity suite they use most frequently in their districts and classrooms (Cavanagh, 2017). These
results demonstrate a shift away from touchscreen tablets, back to a lighter, quicker laptop.
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Figure 1. The tools most frequently used for instructional pUrposes in classrooms surveyed by Education Week
(Cavanagh, 2017)

Some of the reasons for this shift are listed in the Technotes Blog (2017) from the Texas Computer Education
Association (TCEA):

Save money (anywhere from $50-$600)
Simple is good

Long battery life

Easy sharing

More security

A gentle learning curve

AR

While every piece of technology has its downside, Figures 1 and 2 illustrate that an increasing number of
Chromebooks have been purchased by schools instead of iPads since 2012 (Herold, 2014).

Microsoft, traditionally more of a computer software company, has recently announced its entry into the
educational computing market with its ‘Surface Laptop” which runs on a lighter, faster version of Windows 10,
called Window 10 S. While the $999 price tag targets college students, the company is endorsing new devices
made by their partners Acer, Dell, HP and Toshiba. These partner companies’ devices, priced at $189, are aiming
at the school market. (Cavanagh, 2017). The cost-efficient price point of the new partner devices would put them
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on par with current versions of Chromebooks and at half the price of iPads. No matter what choice is made, student
learning opportunities can be multiplied when technology is applied properly (Clark & Luckin, 2013)

100

Google GSuite and/or Google Microsoft Office 365 and/or Apple iWork and/or Apple Classroom We do not use any of these products
Classroom Microsoft Classroom
Figure 2. The productivity suite used most frequently by teachers in their districts and classrooms (Cavanagh,
2017)

Technology Application and Integration

The proper application of technology has been examined by researchers explaining how teachers and their
development are central in properly applying technology in the classroom. In 2004, Clifford, Friesen, and Lock
declared:

Preparing teachers for the 21st century requires a close look at what it means to teach and
learn in increasingly networked, technology-rich, digital classrooms. Teacher preparation
programs need to create intentional learning environments, where pre-service teachers
can explore issues that are relevant and develop pedagogies that are effective for a
knowledge era. They need to develop new images and expertise to design and facilitate
meaningful learning with technology. (p.19)

However, Tweed (2015) highlighted the belief that the real key to proper technology application and success is
not professional development but teacher self-efficacy. Schools considering transitioning to 1:1 student to iPad
programs or increasing additional technology investment should first confirm that their teachers are as open to the
idea of technology in the classroom as district leadership. Without teacher acceptance, as supported by Tweed
(2015) and somewhat by Clifford et al. (2004), districts will find their expensive technology quickly becoming
unused. Abrahams (2010) explained that to fully incorporate technology, the issues of the teachers must be
addressed, otherwise there will be push back and the technology will remain unused.

With research showing proper technology integration and use improving student engagement and achievement,
why are school districts not immediately going to a 1:1, student to iPad program? As stated above, this idea ignores
the reality of most school districts. When it comes to selecting an appropriate device for students in a school
district, several factors must be examined.

Selecting a Device

Each school district across the country has unique technological needs. Demski (2012) highlighted three main foci
when making hardware decisions (listed in no specific order): instructional needs, management, and cost. Each
person interviewed in the study held a leadership position within their district, most were superintendents and the
rest technology directors. District leaders discussed the need for research and the process involved in making such
a critical decision. Many formed stakeholder committees, visited nearby districts, read current research on which
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devices were more effective, and finally, compared the cost of the different hardware/software packages. The
demand for proper planning and research has grown to such an extent that there are now websites district leaders
can go to find current research and pricing information. These websites were developed to ‘help provide guidance
to administrators and educators in the selection of instructional materials’ (Rationale, 2017). District leaders can
visit these websites and find breakdowns dealing with planning, budget and funding, selection, and implementation
and effectiveness.

STUDY PURPOSE, QUESTION, AND METHODS

The purpose of this study was to explore the technology directors’ tablet or laptop purchase choices at several
suburban and public-school districts in the Southern US. To guide our study, we posed the following main research
question: What methods do district technology directors employ when choosing a type of computer, tablet, or
laptop for their district? We employed a multiple case study design (Stake, 2013) to explore technology directors’
choices of purchasing either tablet computers or laptops.

Participants and Their Selection

When selecting technology directors to interview, we chose six different districts in a fairly close geographical
area. We used a convenient sampling strategy (Creswell, 2013) in which researchers selected the interviewees
according to their proximity and accessibility to the researchers. Additionally, each district represented one of
three popular technology implementation methods: 1:1 laptop computer program, 1:1 iPad program, or bring your
own device (BYOD) program.

Study Instruments
Interviews

We created a questionnaire (see Appendix A) seeking to establish the technology directors’ backgrounds, why
their districts selected a particular technology, and where they believed technology was heading in the near future.

Data Collection

The first author interviewed the technology directors from the six districts. Some participants were interviewed in
person and others were interviewed by telephone at their convenience. We invited each participant individually by
email. Each volunteered and their rights as participants were explained prior to conducting the interview. They
also reviewed and signed the human consent forms approved by the University’s Institutional Review Board (IRB)
for research.

Analysis

To analyze the multiple case study findings, we used two methods of analysis: a) within-case analysis and b) cross-
case analysis.

Within-Case Analysis
District A

This district represents the smallest district in the study with a student population of 2,349. They have a
predominantly White student population, 1,564, followed by Hispanic, 571, and African American, 81. District A
isa 1:1 laptop district that uses MacBook Airs. While they have followed this method for more than 5 years, there
are currently plans to shift to the more cost-effective Chromebooks.

District B

This district is the most technologically advanced district in the group. They offer a number of types of technology
to their teachers and the 11,851 students within their district. District B district has chosen the 1:1 iPad method
and applies it from grades 4-12. This is the only district in the study in which White is not the dominant
demographic. The Asian population represents 4,832 students, while the White population represents 4,540 of the
student body.
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District C

This district has the most diverse student population of the six districts. White is the dominant demographic at
13,841, with Hispanic at 8,219 and African American at 3,683. This district follows the bring your own device
(BYOD) model. They offer a number of technology programs for students to gain certifications prior to graduation.
They have decided to focus not just on the devices, but the entire classroom environment. They are spreading their
funds to a variety of areas such as classroom redesign, charging stations, and the investment in a more robust
network to support the increased device use.

District D

This district represents the largest and fastest growing district of the group. It has a student population of 53,130,
which is led by the White demographic at 27,062, followed by Asian, 11, 087, Hispanic, 7,313 and African
American, 5,547. This district is growing so quickly that there is little money to keep up with the growing
technology needs of its students. They have chosen the BYOD model and allow their campus administrators and
technology coaches to determine what needs to be purchased instead of making district wide purchases. The belief
is that this will support individual student needs more effectively than making district wide decisions.

District E

This district is an established district that is in the initial stages of implementing a 1:1 approach using MacBook
Airs. They will complete their laptop distribution to the high school population next year. They fall into the middle
of the district populations at 24,626 students. Their largest population is White, 37,062, followed by Hispanic,
6,935, and African American, 3,270. This is the only district to convene a committee of all stakeholders:
community members, administrators, teachers, and students, to make the final technology choice. Each group
member was able to try out each technology option considered and then weighed in with their choice.

District F

This district is the second smallest district in the study with a population of 8,254. The largest demographic is
White, 5,869, followed by Hispanic, 1,032, and African American, 606. This district is in the process of piloting
a 1:1 program with Chromebooks. They want to ensure that the correct long-term technology decision is made;
however, they are progressing slowly because their growth projections continue to increase dramatically.

Cross-Case Analysis

Each district, except one, came to their technology decisions as part of a group. District E was the most inclusive,
bringing in all stakeholders, while the rest focused mainly on the district decisions makers: superintendents,
technology directors, administrators, etc. District A was the exception because their path was chosen by one
person. Due to the size of the district, this approach was not as much of an anomaly as it would be at the larger
districts in this study. All directors believed technology should be a tool for teachers and students, not a
replacement for learning. In their search for technology, each director commented that they wanted to select a
device that would engage students and allow them to become active participants in their learning. Interestingly,
when asked to outline their ‘perfect’ technology path, as if money were not an option in their district, their decisions
were all strikingly similar. Each thought students at the Kindergarten level should start with iPads as there are a
number of excellent learning apps that will accommodate a number of learning needs. Next, all agreed that students
should eventually shift to some form of laptop. While opinions varied on which grade, from 2" to 4™, this transition
to laptops should take place, the majority of directors believed the Chromebook would be ideal. This would allow
students to learn to use a ‘traditional’ laptop device without giving them an incredibly expensive tool. All directors
agreed that by high school students should have a fully functioning laptop, with the majority stating the MacBook
Air would be their device of choice. Each believed this type of device would properly prepare students for post-
secondary education.

FINDINGS

Table 1 describes and contains demographics for each of the six districts included in the interviews. District X did
not respond or participate in the interviews. Using a case study design, defined as ‘an intense study of a single

Table 1. District Student and Teacher Demographic Data (Texas Academic Performance Reports, 2016)
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Disadvantaged
Non-
Educationally
Disadvantaged
English
Language
Learners
(ELL)
Students
wi/Disciplinary
Placements
(2014-2015)
At-Risk
Student
Enroliment by
Program

Total Staff
Gender

Degree

Experience

Number of

Students per
Teacher
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African American

Hispanic

White

American Indian
Asian

Pacific Islander

Two or More Races

Bilingual/ESL
Education
Career
Education
Gifted and
Education
Special Education

Male
Female
Bachelors
Masters
Doctorate

Beginning Teachers

1-5 Years
6-10 Years
11-20 Years
Over 20 Years

& Technical

Talent

A
2,349

81
571
1,564
23

17

93
586

1,763

149

24

560

148
608
133
177

307.1
38.2
116.9
132
22.2

44
20.8
56.2
21.2
15.1

B
11,851

543

1,560
4,540
48
4,832
14
314

1,048

10,803

1,247

36

3,051

1,496
2,593
2,370
619

1,100.9
164.7
596.5
552.8
205.4

33.4
217.0
188.3
213.0
109.5
15.6

C
27,296

3,683

8,219
13,841
197
772

41

543

11,468

15,828

4,104

369

9,307

4,111
7,254
2,714
2,861

3,127.2
493.5
1,485.4
1,406.5
549.1
114
103.3
448.5
532.2
630.9
264.0
13.8

D
53,130

5,547

7,313
27,062
313
11,087
42
1,766

5,750

47,380

2,650

187

8,590

2,597
10,230
5,810
4,619

5,117.7
705.8
2,813.1
2,480.5
972.8
10
238.1
996.3
985.9
1,002.6
296.0
15.1

E
24,626

3,270

6,935
12,549
134
987

69

682

7,548

17,078

2,728

253

7,228

2,886
5,676
2,015
2,444

2,544.7
380.9
1,289.9
1,181.7
476.2
10.0
86.7
353.3
433.4
612.0
1854
14.7

F
8,254

606

1,032
5,869
48
296
11
392

549

7,705

280

21

1,493

280
2,113
764
599

665.1
112.0
436.1
388.2
149.6

37.2
153.7
148.3
163.4
454
151

X
53,396

5,392

15,147
23,777
245
6,966
50
1,819

17,421

35,975

8,290

772

19,150

8,942
9,696
5,598
5,405

6,253.4
764.4
4,033.0
2,740.0
988.7
31.2
158.9
866.1
794.5
1,333.1
644.6
14.1

unit for the purpose of understanding a larger class of (similar) units...observed at a single point in time or over
some delimited period of time’ (Gerring, 2004, p. 342), we compared collected demographic data (TAPR, 2016,

see table 1) with interview responses.

Districts’ Demographics

Table 1 contains the district populations ranged from the lowest, District A, at 2,349 students to the highest, District
X, at 53,396 students. The student to teacher average ranged from 13.8 (District C) to 15.6 (District B). In all
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districts, except District B, the largest student population was White; in District B, the White and Asian populations
were roughly equal. The percentage of economically disadvantaged students ranged from 7% of the student
population (District F) to 42% (District C), and students classified as ‘at-risk’ ranged from 16% (District D) to
36% (District X). These numbers had a significant impact on how decision makers evaluated which type of
technology should be purchased.

The first half of the interviews sought to establish the directors’ backgrounds and beliefs about classroom
technology. They likewise determined the districts’ stances on classroom technology, why the districts chose their
technology, and if the directors were part of the ultimate decision. All the directors have been involved in
educational technology for over 10 years, except one. Mr. G (pseudonym) had the least experience in the field of
education, but prior to entering the school system, he was self-employed in the tech industry. Each director
believed technology should be accessible to students and teachers at all times. There was a unanimous belief that
the technology should be a tool for engagement and enrichment, not a replacement for instruction. The choices
made by each district leader were different, so there was a wide variety of representation of the different
technological philosophies currently operating in schools in this part of the state. Districts C, D, and F (see Table
1) support their students and teachers with carts of iPads and Chromebooks. None of their technology is allowed
to leave the classroom setting. District D also allows BYOD (Bring Your Own Device) if students would like to
bring what they have from home instead of using campus equipment. Districts A and E (see Table 1) are both 1:1
districts using MacBook Airs, and District B (see Table 1) is 1:1 using iPads.

Decisions Made by the Districts

Like the technology purchased, each district came to their decision in a unique way. District A went with MacBook
Airs because they received a $4.1 million grant, and the secondary curriculum director, at the time — not the current
director, made the unilateral decision to purchase MacBook Airs instead of other products on the market. District
E created a committee with selected students from leadership groups on each campus who tested different options.
Some of those options included: MacBook Air, Dell Venue, HP Pavilion, MS Surface, Windows laptop, and
Chromebook. After the testing phases, students ultimately chose the MacBook Air, which the district has begun
purchasing and will finish distributing next year. District B conducted a great deal of research on the different
options and felt the iPad ‘led to not only consumption but also creation.” In Districts C, D, and F, one of the major
criteria cited by these directors was that the device must be cost effective. Based on this requirement, Chromebooks
became both the obvious and preferred choice of technology.

The last few questions of the interviews were used to understand what each district offered their teachers. Beyond
the specified technology already discussed, we wanted to understand what a ‘typical’ classroom environment is
like and what is available for teacher use. All districts were relatively similar; each classroom had projectors,
document cameras, and teacher computers. Districts E and F both had interactive whiteboards, Promethean, and
EPSON, respectively. District A offered interactive boards by reservation for teachers, and District B had an
offering specific to their technology choice called Reflector. Reflector is a program that allows teachers to project
their iPad screens onto the projector.

With the final question, we wanted to obtain input from these decision makers about where they see technology in
the classroom heading. Ultimately, these are the people who will have significant input in the purchasing decisions,
S0 we were curious about their thought processes. All agreed that technology should be in the hands of students
and teachers and that it should align well with the curriculum and be a useful tool, not a constant distraction.
Additionally, teachers should be properly trained so that technology is not just limited to research projects but
instead used to enhance the overall educational experience.

There was also a consistency with how they viewed the growth of technology in their own districts. Most believed
their elementary students, especially those in K-3, should have iPads. The rationale was that the full-size keyboards
are a bit large and bulky for younger students, and there are many great iPad apps to assist students with basic
reading, writing, and mathematics. Students in these grades may still associate iPads with ‘play,” and the use of
them creates a rich, interactive environment for students. Beyond the 3" grade, district directors differed on when
to start students on laptop computers. Most directors stated that 4™ grade would be an ideal stage for this transition
and that laptop computers should be used through the 8 grade. The belief was that these students should have
Chromebooks or a similar type of laptop. The idea behind this move away from iPads is explained by the need to
teach keyboarding skills and basic computer usage. The directors of Districts A, C, D, and F all spoke of the ease
of managing Chromebooks in contrast to a ‘full computer’ such as a MacBook air. Their belief is supported by
O’Donnell and Perry (2013) who found that, with a high reliability (82%), reducing time spent in managing
desktop PCs, laptop PCs, or netbooks, allowed for an increase in the amount of time spent on teaching and
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administration. Upon reaching high school, all directors agreed a full laptop would be best; however, only Districts
A and E are able to provide 1:1 laptop programs. District B is 1:1 but opted for iPads, and the rest of the districts
either do not have the funds to go 1:1 or the number of students is too great to make this type of program possible.
The purpose of moving students to ‘full laptops’, as stated by the directors of Districts A and E, is to prepare them
for computer usage in college and beyond.

Where are the Tablets?

All the directors interviewed stated their district had a number of iPads across every grade. However, most
explained they are no longer purchasing as many as they had in the past. When asked why, they all had the same,
simple answer — cost. An iPad, on average, costs a district $400, but a Chromebook costs them only $200. In
District D, teachers were surveyed to determine their technology preferences for students in their classroom, and
over 75% asked for Chromebooks. When asked why, they stated that with this technology, students could create,
not just consume. This shift is representative of tablet to Chromebook sales across the United States. From 2012-
2014, the educational market held by digital tablets declined 7%. According to Futuresource Consulting (Figure
3), more than 729,000 Chromebooks were sold to K-12 schools in the United States in the second quarter of 2014
(Herold, 2014).
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Figure 3. Tablet vs. Chromebook sales 2012-2014.

This growth in purchasing, while driven in part by savings, is also due to the platform on which the device runs.
For example, the chief technology officer of Montgomery Country schools in Maryland was looking for a device
that was not only cost effective, but allowed for collaboration between students and teachers. He cited Google’s
Apps for education, a collection of word-processing, spreadsheet, email, storage, and other Web-based applications
predicated on making it easier for students and teachers to work together (Herold, 2014). The same can be seen
with Perris Union School District in California; Chromebooks were given to each of their more than 10,000
students to take home and use. (Herold, 2017).

Issues

Due to the visible failure of school districts that are implementing 1:1 iPad programs, a growing number of school
districts may find themselves straying away from tablet computers, specifically iPads. The most notable being
L.A. Unified which purchased 650,000 iPads and updated networking gear and educational software from Pearson
at a total cost of $1.3 billion dollars. All the funding came from construction bonds, with $500 going to Apple and
Pearson and $800 going toward the improvement of the existing infrastructure (Newcombe, 2015). Several issues
plagued the rollout: lack of teacher training, technology and internet issues, and instances in which students
bypassed district security on their devices. Overall, these factors were a major impediment for 1:1 iPad programs.
In 2014, another suburb of a southwestern metroplex, District X (see Table 1), attempted their own 1:1 iPad rollout
program. The price tag was significantly lower than that of L.A. Unified, coming in at a mere $103 million dollars.
However, District X has experienced their own issues with system crashes, spotty signals, security breaches, and
the loss of at least 483 iPads, totaling more than $79,000. These devices have been reported lost, stolen, or damaged
(Hundley, 2014). In each of these instances and the dozens more that have occurred with other devices, it can take
years for a school district to recover monetarily.
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RECOMMENDATIONS

Based on the literature and collected data, informed school districts have an obligation to pursue any necessary
changes in the purchase of technology after examining the research. Due to the intricacies of school budgeting,
spending significant amounts of money on technology can be a difficult, if not a risky proposition and should be
approached with the greatest of care. Technology directors, as highlighted above, should take the time to read
current research, form exploratory committees of different stakeholders — especially students, and evaluate cost
effectiveness versus length of use. In other words, to purchase technology that will be outdated in the next few
years would be a significant waste of district resources. Once the decision and purchases have been made, the
investment should shift to teacher training. Without teacher approval and training, the technology will not be used
to its fullest potential and frustration will set in. Teachers must continue to be supported as their training is
completed, either by district personnel, which is recommended for cost saving, or by third-party vendors if
necessary.

CONCLUSION

The use of technology, whether in the form of an iPad, Chromebook, Macbook Air, or other product purchased by
a school district is here to stay. Research has shown, when used properly, devices enhance and engage students in
a variety of ways (Mango, 2015). District technology directors have the difficult task of selecting the proper
devices for their district. Each school district is unique in its make-up and technological needs, and directors will
have to find a method for device selection that suits the particular needs of their district. For some districts, tablet
computers will be the best option; for others, laptops are more appropriate. No matter what they choose, there
seem to be four major criteria for device selection common amongst directors: 1) familiarity, 2) ease of use, 3)
cost, and 4) program/app availability. Based on these ideas, directors will make selections that will send their
districts down a technological path that meets the needs of their teachers and ultimately, their students.

REFERENCES

Abrahams, D. (2010) Technology adoption in higher education: A framework for identifying and

prioritizing issues and barriers to adoption of instructional technology. Journal of Applied Research in Higher
Education 2(2), 34-49. DOI: 10.1108/17581184201000012

Alberta Education. (2012). iPads: What are we learning? Summary report of provincial data gathering day,
October 3, 2011. Retrieved from http://education.alberta.ca/media/6684652/ipad%20report%20-
%20final%20version%202012-03-20.pdf

Allen, E., & Seaman, J. (2013). Changing course: Ten years of tracking online education in the United States.
Babson Survey Research Group Report. Retrieved from:
https://staticl.squarespace.com/static/52777b57e4b070cdcec2d886/t/5294hd65e4b009e91812340a/138547
9525827/changingcourse+Allen+_+Seaman+SLOAN+C+Report+2013.pdf

Babnik, P., Dorfinger, J., Meschede, K., Waba, S., Widmer, M., & Mulley, U. (2013). Tenhnologiee in satz in der
schule. In M. Ebner, & S. Schon (Eds.), Lehrbuch fiir lernen und lehren mit technologien (2nd Ed.). Retrieved
from http://13t.tugraz.at/index.php/LehrbuchEbner10/article/view/47

Cavanagh, S. (2017, May 2). Microsoft unveils K-12 operating system, tools to challenge google. Edweek Market
Brief. Retrieved from: https://marketbrief.edweek.org/marketplace-k-12/microsoft-unveils-k-12-operating-
system-tools-challenge-google/?cmp=eml-contshr-shr-mktbf

Cavanagh, S. (2017, May 8). Amazon, Apple, Google, and Microsoft battle for K-12 market, and loyalties of
educators. Edweek Market Brief. Retrieved from: https://marketbrief.edweek.org/special-report/amazon-
apple-google-and-microsoft-battle-for-k-12-market-and-loyalties-of-educators/?cmp=eml-enl-eu-news1

Churchill, D., Fox, B., & King, M. (2012). Study of affordances of iPads and teachers’ private theories.
International Journal of Information and Education Technology, 2(3), 251-254. Retrieved from
http://www.ijiet.org/papers/122-K10017.pdf

City of Frisco. (2017). Population estimates and projections. Retrieved from:
http://www.ci.frisco.tx.us/578/Population-Estimates-Projections

Clark, W., & Luckin, R. (2013). iPads in the classroom. Institute of Education, University of London. Retrieved
from: https://digitalteachingandlearning.files.wordpress.com/2013/03/ipads-in-the-classroom-report-1kl.pdf

Clifford, P., Friesen, S., & Lock, J. (2004). Coming to teaching in the 21st century: A research study conducted
by the Galileo  Educational Network  for  Alberta  Learning. Retrieved  from:
http://www.galileo.org/research/publications/ctt.pdf

Demski, J. (2012). The hard(ware) choice: Selecting a 1-to-1 computing device. THE Journal: Transforming
Education Through Technology. Retrieved from: https://thejournal.com/Articles/2012/11/01/1-to-1-
computing-the-hardware choice.aspx?Page=1

110



Research Highlights in Education and Science 2017

Fernandez, E., & Streepey, J. (2012). Student perceptions of classroom engagement and learning using iPads.
Journal of Teaching and Learning with Technology, 1 (2), 13-25.

Fernandez-Lopez, A., Rodriguez-Fortiz, M., Rodriguez-Almendros, M., & Martinez-Segura, M. (2013). Mobile
learning technology based on iOS devices to support students with special education needs. Computers &
Education, 61(0), 77-90. doi:10.1016/j.compedu.2012.09.014

Fri-Tic. (2012). Projet One to One iPad: visite de I’Institut international de Lancy. Retrieved from http://www.fri-
tic.ch/dyn/bin/45214-46185-1-fritic_visite_onetoone_lancy v2.pdf

Geist, E. (2011). The game changer: Using iPads in college teacher education classes. College Student Journal,
45(4), 758-768.

Gerring, J. (2004). What is a case study and what is it good for? American Political Science Review, 98(2), 341-
354.

Hahn, J., & Bussell, H. (2012). Curricular use of the iPad 2 by a first-year undergraduate learning community.
Library Technology Reports, 48(8), 42-47. doi:10.5860/Itr.48n8

Henderson, S., & Yeow, J. (2012). iPad in education: A case study of iPad adoption and use in a primary school.
In R. H. Sprague (Ed.), Proceedings of the 45th Annual Hawaii International Conference on System Sciences
(pp- 78-87). New York, NY: IEEE. doi:10.1109/HICSS.2012.390

Herold, B. (2014). Chromebooks gaining popularity in school districts. Education Week. Retrieved from
http://www.edweek.org/ew/articles/2014/11/12/12chromebooks.h34.html?r=258542091

Herold, B. (2017). Smart ed-tech strategy that comes from the classroom. Education Week: Leaders to Learn
From. Retrieved from: https://leaders.edweek.org/profile/joseph-williams-executive-director-educational-
technology/

Hill, J., Nuss, M., Middendorf, B., Cervero, R., & Gaines, J. (2012). Using iPads to enhance teaching and learning
in third-year medical clerkships. In T. Bastiaens, & G. Marks (Eds.), Proceedings of World Conference on
E-Learning in Corporate, Government, Healthcare, and Higher Education 2012 (pp. 1482-1488).
Chesapeake, VA: AACE.

Huber, S. (2012). iPads in the classroom: A development of a taxonomy for the use of tablets in schools.
Norderstedt, Germany: Books on Demand GmbH. Retrieved from http://13t.eu/itug/images/band2.pdf
Hundley, W. (2014). Lewisville ISD’s iPad program gets mixed reviews. Dallas Morning News. Retrieved from

http://www.dallasnews.com/news/lewisville/2014/04/08/lewisville-isds-ipad-program-gets-mixed-reviews

Hutchison, A., Beschorner, B., & Schmidt-Crawford, D. (2012). Exploring the use of the iPad for literacy learning.
The Reading Teacher, 66(1), 15-23. doi:10.1002/TRTR.01090

Isabwe, G. (2012). Investigating the usability of iPad mobile tablet in formative assessment of a mathematics
course. In 2012 International Conference on Information Society (pp. 39-44). New York, NY: IEEE.
Retrieved from http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6285043

Johnson, L., Adams, S., & Cummins, M. (2012). The NMC horizon report: 2012 higher education edition. Austin,
TX: New Media Consortium.

Killilea, J. (2012). Leveraging mobile devices for asynchronous learning: Best practices. Retrieved from
http://www.scs.org/upload/documents/conferences/autumnsim/2012/presentations/etms/4_Final_Submissio
n.pdf

Kinash, S., Brand, J., & Mathew, T. (2012). Challenging mobile learning discourse through research: Student
perceptions of blackboard mobile learn and iPads. Australasian Journal of Educational Technology, 28(4),
639-655. Retrieved from http://www.ascilite.org.au/ajet/ajet28/kinash.pdf

Lau, A., & Ho, S. (2012). Using iPad 2 with note-taking apps to enhance traditional blackboard-style pedagogy
for mathematics-heavy subjects: A case study. In M. J. W. Lee, & H. Va Leong (Eds.), Proceedings of IEEE
International Conference on Teaching, Assessment, and Learning for Engineering 2012 (pp. H3C-4-H3C-
6). New York, NY: IEEE. doi:10.1109/TALE.2012.6360349

Mango, O. (2015). iPad Use and student engagement in the classroom. The Turkish Online Journal of Educational
Technology 14(1), 53-57.

Martin, T., Berland, M., Benton, T., & Smith, C. (2013). Learning programming with IPRO: The effects of a
mobile, social programming environment. Journal of Interactive Learning Research, 24(3), 301-328.

McClanahan, B., Williams, K., Kennedy, E., & Tate, S. (2012). A breakthrough for Josh: How use of an iPad
facilitated reading improvement. Techtrends, 56(3), 20-28. doi:10.1007/s11528-012-0572-6

McKechan, S., & Ellis, J. (2012). Collaborative learning in the Scottish curriculum for excellence: The challenges
of assessment and potential of multi-touch technology. Education 3-13. Advanced Online Publication.
d0i:10.1080/03004279.2012.717959

Meyer, A. (2015). iPads in inclusive classrooms: ecologies of learning. E-Learning Systems, Environments and
Approaches, 25-37.

Fix indention Montrieux, H., Vanderlinde, R., Schellens, T., & De Marez, L. (2015). Teaching and learning with
mobile technology: A qualitative explorative study about the introduction of tablet devices in secondary
education. PLoS ONE 10(12): e0144008. https://doi.org/10.1371/journal.pone.0144008

111



Research Highlights in Education and Science 2017

Molnar, M (2014). Chromebooks gain in K-12 market, challenging iPads. Education Week, 34(12), 10-11.
Retrieved from http://www.edweek.org/ew/articles/2014/11/12/12chromebooks-market.h34.html

Murphy, T., & Williams, C. (2011). The iPad as a class presentation platform. In Proceedings of the 2011 ASEE
Southeastern Section Conference, ASEE, Charleston, SC. Retrieved from
http://se.asee.org/proceedings/ASEE2011/Papers/FP2011murl83_199.PDF

Murray, O., & Olcese, N. (2011). Teaching and learning with iPads, ready or not? TechTrends, 55(6), 42-48.
d0i:10.1007/s11528-011-0540-6

Newcombe, T. (2015). What went wrong with L.A. unified's iPad program. Government Technology. Retrieved
from: http://www.govtech.com/education/What-Went-Wrong-with-LA-Unifieds-iPad-Program.html

O'Donnell, B., & Perry, R. (2013). Quantifying the economic value of chromebooks for K-12 education. White
Paper. Retrieved from: http://static.googleusercontent.com/media/ggg.re/en/us/intl/en/chrome/assets/
education/pdf/IDC-WP-Quantifying.the.Economic.Value.of.Chromebooks.for.K-12.Education-082012.pdf

Ostler, E., & Topp, N. (2013). Digital note taking: An investigation of an iPad application as a strategy for content
review and practice in intermediate algebra. In R. McBride, & M. Searson (Eds.), Proceedings of Society for
Information Technology & Teacher Education International Conference 2013 (pp. 72-77). Chesapeake, VA:
AACE.

Rational. (2017). Retrieved from http://qualitycontent.setda.org/about-the-project/

Rossing, J., Miller, W., Cecil, A., & Stamper, S. (2012). iLearning: The future of higher education? Student
perceptions on learning with mobile tablets. Journal of the Scholarship of Teaching and Learning, 12(2), 1-
26. Retrieved from http://josotl.indiana.edu/article/view/2023

Sachs, L., & Bull, P. (2012). Case study: Using iPad2 for a graduate practicum course. In P. Resta (Ed.),
Proceedings of Society for Information Technology & Teacher Education International Conference 2012
(pp. 3054-3059). Chesapeake, VA: AACE.

Schaffhauser, D. (2015). 3 Reasons Chromebooks Are shining in education. THE Journal (Technological
Horizons in Education), 42(3), 22.

Shute, V., & Rahimi, S. (2017). Review of computer-based assessment for learning in elementary and secondary
education. Journal of Computer Assisted Learning, 33, 1-19. doi: 10.1111/jcal.12172.

Sloan, R. (2012). Using an e-textbook and iPad: Results of a pilot program. Journal of Educational Technology
Systems, 41(1), 87-104. doi:10.2190/ET.41.1.g

Stake, R. E. (2013). Multiple case study analysis. Guilford Press.

Sullivan, R. (2013). The tablet inscribed: Inclusive writing instruction with the iPad. College Teaching, 61(1), 1-
2. doi:10.1080/87567555.2012.700339

Technotes Blog (2017). Retrieved from: https://www.tcea.org/blog/chromebook-perfect-teaching-aid/ Texas
Academic Performance Reports (2016). Retrieved from: http://tea.texas.gov/perfreport/tapr/index.html

Tweed, S. (2013). Technology implementation: teacher age, experience, self-efficacy, and professional
development as related to classroom technology integration (Doctoral dissertation, East Tennessee State
University).

U.S. Department of  Education. (1999). Education and Title IV. Retrieved from
http://wwwz2.ed.gov/about/offices/list/ocr/docs/hqd3e4.html.

Villemonteix, F., & Khaneboubi, M. (2012). Utilisations des tablettes tactiles a I’école primaire. Retrieved from
http://hal.archives-ouvertes.fr/edutice-00765323

Wainwright, K. (2012). Putting iPads in the hands of faculty. In Proceedings of the ACM SIGUCCS 40th annual
conference on Special interest group on university and college computing services (pp. 139-144). New York,
NY: ACM. doi:10.1145/2382456.2382489

Wasniewski, E. (2013). One-on-one with an iPad: A faculty perspective on iPad supports for students with
disabilities. In R. McBride, & M. Searson (Eds.), Proceedings of Society for Information Technology &
Teacher Education International Conference 2013 (pp. 4346-4351). Chesapeake, VA: AACE.

Williams, P., Wong, W., Webb, H., & Borbasi, S. (2011). Mobile technologies in the field: iPads — rescuer or
rescuee? In G. Williams, P. Statham, N. Brown, & B. Cleland (Eds.), Changing demands, changing
directions: Proceedings of ascilite 2011 (pp. 1325-1331). Retrieved from
http://www.ascilite.org.au/conferences/hobart11/downloads/papers/Williams-concise.pdf

Zambarbieri, D., & Carniglia, E. (2012). Eye movement analysis of reading from computer displays, eReaders and
printed books. Ophthalmic and Physiological Optics, 32(5), 390-396. do0i:10.1111/j.1475-
1313.2012.00930.x

112



Research Highlights in Education and Science 2017

Appendix A

Interview Questions:

1.

NogahM~wd

How long have you served in your current position? Did you hold any technology positions in prior
districts?

What is your belief about technology in the classroom? Why?

What is your districts position on technology in the classroom? (BYOD, iPads, Chromebooks, Macs)
Why did your district choose its current method instead of an alternative method?

Were you part of that decision?

What kind of general technology is available to classroom teachers? (projectors, smartboards, etc.)

Avre the offerings consistent across all grades or does it vary by level? For example, does the elementary
level get more of certain technologies than middle schools/high schools, etc.

Where do you see districts heading when it comes to purchasing technology? Is there any new technology
currently out or coming out that will is particularly interesting? Why?

In your ideal world, where money is not an option what type of technology would you find in the
classroom?
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