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The use of tablet in schools has been getting importance in a parallel with any
change in educational policies. It can be said that the use of tablets was
investigated on the variables such as success and attitude in the literature and the
number of studies increased related to the applications that can be used in tablets.
In this context, it was considered that analyzing the studies conducted in the field
of science education, which was one of the courses where tablet use was
recommended, will be important for both teacher - prospective teacher
candidates who were practitioner and literature. The aim of this study was to
thematically examine and analyze tablet-based science education studies. 25
articles were exposed to this thematic review via the matrix developed by
Ormanci et al. (2015). The matrix consists of two parts-general properties (type
of journals, years, etc.) and content (rationales, aims, research methods, etc.).
The results indicated rationales of related studies were very limited. Further,
there were experimental studies examining the effects of tablet-based science

education on student success and performance. None of previous studies
examined the effects of tablet-based science education on the participants’ skills,
which should be investigated in future studies.

Introduction

Technological advancements as well as changes in the education policies of countries in parallel to the
advancements have led the countries to use various technological devices such as tablets or smart boards in their
education programs. As stated by Inagaki et al. (2011), educational reforms carried out via information and
communication technologies are the priorities of governments all over the world. It is known that computers
have become a part of daily lives of both adults and children in many countries (Straker, Coleman, Skoss,
Maslen, Burgess-Limerick and Pollock, 2008). The technological advancements which hold an important place
among the recent developments in the world have affected all areas of life including education and teaching
(llyasoglu and Aydin, 2015). It can be stated that tablets are among the devices that have recently gained
importance along with technological advancements in addition to computers. As stated by Amirnudin and
Sulaiman (2013), tablet technology has become one of the most rapidly advancing technologies in the world.
The portability of the tablets as well as the ease of note taking have resulted in increased attention towards them
in various sectors such as health, construction, government and education (EI-Gayar, Moran and Hawkes, 2011).
In this regard, tablets have gained rapid popularity and used as a strong tool of education in classrooms
(Hocanin and Iscioglu, 2014). Cuhadar (2014) stated that tablet use has gained popularity at university level. In
addition, it can be stated that the importance given to tablets has been increasing in all levels of education and
that tablet use gained popularity. It can be propounded that the popularity of tablets are since the properties of
tablets are quite suited to educational activities (Gill, 2007). Since tablets have different functions that enrich the
educational environments, they make positive impacts on student learning (Varank, Yeni and Gecu, 2014).

Tablets are functional laptop computers which include a touch screen for data input (Romney, 2011). In other
words, they are laptop computers including properties that enable direct input to the screen for creating
electronic documents against to traditional computer applications allowing the use of pens via stylus with
simulated paper properties (Enriquez, 2009; 2010). In this regard, tablets are becoming more practical in
comparison with computers due to their mobility (portability) and digital properties (Gubacs-Collins and Juniu,
2009). Different than traditional laptop computers, tablets are equipped with a screen digitizer that enables users
to write directly on the screen as well as a stylus pen (Cao, 2014; Galligan, Loch, McDonald and Taylor, 2010;
Ozok, Benson, Chakraborty and Norcio, 2008; Reboli, 2007). In addition, tablets have additional functionalities
that provide a digital link to the users for creating direct information on the screen (Moore, Utschig, Haas,
Klein, Yoder, Zhang et al., 2008). The laptop computers generally have a keyboard and a mouse whereas the
primary input device has been designed as a pen for tablets (Chambers, Chidanandan, DeVasher, Merkle,
Minster, Mitra-Kirtley et al., 2006). As it can be understood, tablets are connection free functional mobile
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computers (Park and del Pobil, 2013). In this regard, tablets provide various additional choices such as mobility,
direct interaction with the screen which make them more effective than computers and leading to their increased
importance in classroom use.

There are mainly two different methods for the use of tablets in classrooms. They are interactive mode and non-
interactive mode (Chen and Sager, 2011). Similarly, Sheehy, Kukulska-Hulme, Twining, Evans, Cook and Jelfs
(2005) purposed in their studies that some students use tablets to access video, web links and worksheets
whereas others use tablets as data projectors instead of smart boards. In this regard, it can be stated that many
applications have been developed for interactive and non-interactive tablet use in teaching environments. Some
of these applications can be used in all courses whereas others are directly field related applications. As affirmed
by Tran, Ma, Sharma and Liu (2006), the current Tablet PC tools provided by Microsoft are Input Panel, Office
OneNote, Windows Journal, StickyNotes and EducationPack in addition to Timesheet Tools such as Business
Calendar, Financial/Budget, Time Trackeretc. These applications can be used in tablets not only to increase
efficiency but also help teachers and students in organizing ideas, concepts and processes during project creation
as well as in assigning tasks and time management (Schnackenberg, 2013). Both clikers and Classroom
Presenter are among important classroom advancements (Roschelle, Tatar, Chaudhury, Dimitriadis, Patton and
DiGiano, 2007). There are many other applications and researchers carry out trials with these applications to
examine their effectiveness on classroom use.

When tablet related studies are examined, it was asserted that many benefits observed for both students and
teachers for classroom use. Lim (2011) states that texts prepared directly on digital screens of the tablets are
much more efficient in comparison with writing on the board and preparing power point slides. In addition,
digital ink takes the place of pen and paper in education to enable teachers completing and sending back hand
written feedback digitally (Li and Akahori, 2007). In this regard, it can be stated that increase in teacher
efficiency when acquiring student evaluation data, authentic learning environment, creation of more active
environments and internet access are among the benefits of tablets (Nye, 2010). In addition, mobile devices
provide opportunities for fast data acquisition, organization and data exchange as put forth by Avraamidou
(2008). Tablets encourage teaching to be adapted for applications and participation (Roschelle et al., 2007)
while attracting the students to the course by using digital ink as teaching material (Gorgievski, Stroud, Truxaw
and DeFranco, 2005). It can also be stated that tablet use has various benefits for courses as well. For example,
analysis and solution of problems that require mathematical formulations, diagrams and sketches make tablets
more suited in comparison with laptop computers (Enriquez, 2009). Tablets provide students with an
environment for text, graphics, sound, video, picture, animation and simulation (Tekbiyik and Akdeniz, 2010).
As can be understood, it can be stated that the use of tablets in classes has many benefits for both students and
teachers.

The literature review reveals that there are studies on the use of tablets in education-teaching environments.
Avraamidou (2008) carried out a literature review study on expectations regarding the use of mobile
technologies in science education, whereas Cao (2014) carried out a literature review study on the use of tablet
technology to create an interactive classroom environment. In addition, Cicchino and Mirliss (2004) carried out
a literature review study on tablets as a teaching tool whereas Schnackenberg (2013) carried out a literature
review study related with education and tablet technology. Willis and Miertschin (2004) carried out a study on
the use of Tablet PC as a teaching tool in which they shared their experiences at the Faculty in the College of
Technology at the University of Houston. Ozkale and Koc (2014) carried out a literature review study related
with the use of tablet computers in teaching environments. When these studies are examined, it is understood
that in general they contain theoretical information on tablet use and application areas. In these studies, the
author gives the information about tablets which is not research findings. They define the tablet application,
tablets and education, tablets in classroom etc. Therefore, there can be said that there is no article includes
research results on the use of tablets in science education. In the literature Sheehy et al. (2005) emphasized in
their study that the key findings of the review of projects in which Tablet PC’s are used as well as the literature
review. When this study is examined, it can be said that a limited number of articles were included in the study.
In addition, this study was carried out in 2005 and new and current studies are needed in the literature. It can
also be added that there are limited number of studies which contains a detailed analysis. It can also be added
that no study was found which contains a detailed examination and analysis of the studies carried out in this
field. In this regard, it can be stated that there is a need for a study which reviews the research articles on tablet
use in science education.

It can be stated that the review and analysis of articles are important which published at the national and
international levels, proceedings and theses on tablets. Because, the study carried out is important for presenting
the current status to the researchers, giving a direction regarding shortcomings and providing new ideas. It can
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be stated that review studies which are related with approaches or tools that have started to gain importance
recently as well as those that are open to research in the field are especially important. In parallel with the
limited number of relevant studies in international literature, studies and applications carried out in Turkey on
educational tablet use is still at a beginning stage (Cuhadar, 2014). In this regard, it is thought that carrying out a
review and analysis on the studies related with tablet use in science education will be important for researchers,
teachers, curriculum developers and policy makers.

The aim of the study was to carry out an analysis of the studies on tablet use in science education regarding
general features, rationales, aims, research methods, samples, results and suggestions. The focus questions for
our review of the literature are as follows:
1. What are the rationales behind the use of tablets in science education?
2. What are the aims of the studies regarding the use of tablets in science education?
3. What research methods, samples, instruments, applications and concepts are used in the studies
regarding the use of tablets in science education?
4. What are the results of the studies regarding of tablets in science education?
5. What are the suggestions for researchers, teachers, curriculum developers and policy makers regarding
the use of tablets in science education?

Method

In this study, a thematic review of the studies was presented on tablet use in science education. Literature review
is the examination of visual and auditory pieces such as articles, documents, maps, pictures, photographs on the
related topic (Cepni, 2014). Whereas, the thematic review should emphasize how learning and teaching will
develop as well as questions on the practicality of the suggestions made and the accomplishments (Ultay and
Calik, 2012). Thematic matrix should be used to define every study, emphasize general trends, explain
similarities and differences and indicate the unique features of each study (Calik, Ayas and Ebenezer, 2005;
Kurnaz and Calik, 2009).

Table 1. Distribution of studies by types

Name Types f Types f f
Computers & Education Journal 2 International
Advances in Physiology Education Journal 1 (SSCI/ SCI) 4
Journal of Chemical Education Journal 1
Mevlana International Journal of Education Journal 2
Cumhuriyet International Journal of Education Journal 1
Interactive Technology and Smart Education Journal 1
Kamla-Raj: International Journal of Educational Sciences Journal 1 13
Mustafa Kemal University Journal of Social Sciences .
- Journal 1 International 9
Institute
Journal of College Science Teaching Journal 1
Turkish Studies-International Periodical for the Languages Journal 1
Literature and History of Turkish or Turkic
Physics Education Journal 1
World Conference on Educational Multimedia, Hypermedia 10 years and
s Conference 2 more than 2
and Telecommunications
10 years
International Conference on Computer Supported Education ~ Conference 2
International Conference New Perspective in Science
. Conference 1
Education 9
International Technology, Education and Development Less than 10
Conference 1
Conference years
IEEE International Conference Conference 1
AIP Conference Conference 1
Frontiers in Education Conference Conference 1
Doctoral Thesis Thesis 1 Thesis/
Master Thesis Thesis 1 Book 3 3
Book Book 1

Total 25 25 25




J Educ Sci Environ Health 39

Sample and Data Collection

Taylor & Francis, Springer, Scopus, Science Direct, EBSCO, JSTOR, Web of Science, Wiley Online Library,
Google Academy databases were examined within the scope of the study. In addition, the magazines were also
reviewed including in the social sciences citation index (SSCI) which publish studies on technology or computer
use. The studies related with tablet use in science education were tried to be downloaded as a result of the
performed review work. Some studies could not be reached despite all efforts and some studies could not be
obtained fully but only their abstracts. In this regard, this issue that occurred during database review can be
specified as a limitation of the study.

The keywords “tablet/s” “tablet pc/s” and “science education”, “science curriculum” or “science classroom”
were entered into the database when reviewing the studies on tablet use in science education. 25 studies were
found on tablet use in science education and these articles have been marked with an asterix (*) in the references
section. Table 1 showed the frequency values for the studies carried out on tablet use in science education. 13
studies published in international journals such as Computers & Education, Advances in Physiology Education,
Journal of Chemical Education, Mevlana International Journal of Education. In addition, nine studies presented
in conferences whereas three studies published as part of a thesis or a book section.

Table 2. Frequencies of studies by years of studies
SSCI/ SCI  International Conference  Thesis/Books Total

Years of Studies

f f f f f
2014 2 3 1 - 6
2013 1 3 3 2 9
2012 1 2 1 - 4
2011 - 1 - - 1
2010 - - 1 - 1
2009 - - - 1 1
2008 - 1 1 - 2
2007 - - 1 - 1
Total 4 10 8 3 25

Table 2 showed the frequency values for the distribution of studies by year. When we looked at Table 2, it was
observed that one study each on tablet use in science education had been carried out in 2007, 2009, 2010 and
2011 whereas two studies had been carried out in 2008. It was observed that the number of studies was four in
2012, nine with a significant increase in 2013 and six in 2014.

Table 3. Frequencies of studies by number of authors
Number of SSCI/SCI International Conference Thesis/Books  Total

Authors f f f f f
1 1 - - 2 3

2 - 4 2 1 7

3 1 4 1 - 6

4 1 1 1 - 3

5 - - 4 - 4

6 1 - - - 1

8 - - 1 - 1
Total 4 9 9 3 25

Table 3 showed the information related with the number of authors and Table 4 showed the information related
with the frequencies of authors by nationality. When Table 3 was examined, it was observed that three studies
had either one or four authors, seven studies had two authors and seven studies had three authors.

When Table 4 was examined, of the studies carried out on tablet use in science education seven studies had been
carried out in Turkey, seven studies in the United States, three studies in Canada, two studies in the United
Kingdom and two studies is Japan. Almost all the studies carried out by Turkish citizens had published in
international journals.
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Table 4. Frequencies of studies by authors nationality
Authors SSCI/SCI  International Conference  Thesis Total
Nationality f f f f
Turkey
United States
Canada
United Kingdom
Japan
The Netherlands - -
Italy - -
Sweden - -
Indiana - -
India - - 1
Finland - 1 - -
Total 5 9 10 3

6
1
1

LR R W
LR RPN R W
1

1
PRPRPRPERPEPNDNWN =,

N
~

Data Analysis

In this study, the matrix was used for the analysis of the studies. In this regard, the matrix developed by
Ormanci, Cepni, Deveci and Aydin (2015) was used to analyze the studies related with tablet use in science
education. The matrix used in this study includes two fundamental themes such as general features and content
features. General features include types of journals, years of studies and demographic properties (number of
authors and author nationality). These features used to portray the studies under investigation. Content features
include rationales, aims, research methods, samples, data collections, results and suggestions. In addition, two
additions were made to the method section of the matrix in this study to explain in more detail the tablet
applications and the studies on scientific concepts. The final version of the matrix is given in Table 5.

Table 5. Matrix for a thematic review of the use if tablet PCs in science education

Themes Sub-Themes Explanations
Type of Studies Place and group of the publication (article, congress, etc.)
Years Year of the publication
General Demographic Properties
Features (Number of Authors) Number of authors
Demographic Properties L
(Author Nationality) Nationality of the author
Rationales Rationale of the study
Aims Main aim of the study
Qualitative (case study, action research, etc.), quantitative
Research Methods (descriptive, survey, etc.) and others (mix methods, etc.)
Sample of the study (teacher, teacher candidate, student,
etc.)
Content Samples and sample numbers (0-10, 11-30, 31-100, 101-200, 201
Features and up)

Data Collections

Applications

Science Concepts
Results
Suggestions

Data collection of the study (interviews, observations,
survey etc.)

Application of the study (classroom presenter, DyKnow,
etc.)

The concept which is researched (electricity, gain etc.)
Main result of the study

Main suggestion of the study

The acquired data were analyzed via descriptive statistical methods (percentage and frequency) and content
analysis method. Descriptive analysis was generally used for the general properties of the matrix whereas
content analysis was used for the content properties of the matrix. Data acquired from the studies were first
transformed into codes during content analysis after which suitable codes were combined to create themes.
Frequency and % values were calculated for the generated codes and themes. In the study, the studies were
examined by two researchers in order to ensure the validity and reliability of the study. The unstable places in
the analysis were decided by two researchers.
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This section of the study contains results regarding content features (rationales, aims, research methods,

samples, data collections, applications, science concepts, results and suggestions.).

1. What are the rationales behind the use of tablets in science education?

The frequency and percentage distribution values regarding the rationales of studies on tablet use in science
education were showed in Table 6.

Table 6. Frequencies of studies by rationales

Rationale
Theme Sub-Theme  Code f % % f %
Low number of studies on tablets 1 53
The fact that its effect on learning process
Shortcoming cannot be determined even though itisan 1 5.3
- . . 15.8
inthe Field  education tool
The need for studies on the effects of 1 53
tablets on learning attitudes '
Lack of material related with teacher 1 53
Science education for tablets ' 8 421
related The fact that computer simulations have a 1 53 '
significant space in teaching concepts '
Material Difficulties in making selections due to the 1 53 26.3
Change large number of applications in the field ' '
Importance of the use of computer aided 1 53
visual material '
Necessity of new technologies to establish
LY 1 53
classes for research/questioning
Low number of studies on tablets 1 53
Necessity of integrating tablets with new
; 1 53
Shortcoming learning methods
in the Field Lr)r;)[?grtance of student opinions about the 1 53 21.1
Importance of the opinions of teachers as
. 1 53
the appliers
Increased use of tablets in education 1 53
General  Innovation Increase of tablet use among students 1 53 211 11 579
Increase of the use of digital books 1 53
Increase of technology in the classrooms 1 53
The fact that tablets provide an increase in
. 1 53
Positive student learning
The fact that its use related with student
Effects on - . I 1 53
. activity and learning positivity increases 15.8
Teaching -, .
Environment The positive effects of new technologies
on students, teachers and the classroom 1 5.3
environment
Total* 19 100.0 19 100.0 19 100.0

*Since some studies did not give rationales, the total number is not equal to the number of articles.

Table 6 showed the rationales for studies related with tablet use in science education and the rationales were
classified under two main themes with respect to whether a relationship with science established or not.
Rationales related with science were classified under shortcomings in the field and material change, whereas
general rationales were classified under sub-themes of shortcomings in the field, innovation and the positive
effect on innovation and learning environment. It was asserted that %5.3 of the studies carried out due to the fact
that the number of studies on tablets is low with whereas the percentage for the lack of materials related with
teacher material on tablets was %5.3, the percentage for the increased popularity of tablet use in education was

%b5.3, and the percentage for the increase in student learning caused by tablet use was %5.3.
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2.  What are the aims of the studies regarding the use of tablets in science education?

The frequency and percentage values for the aims of the studies carried out in science education using tablets
were showed in Table 7.

Table 7. Frequencies of studies by aims

Aims
Theme Code f % f %
Examining the effect on the student 3 9.8
Examining the effect on student performance 2 6.5
Examining the effectiveness of tablet material 2 6.5
Effectiveness Exam!n!ng the effect on teach_ers _ 1 3.2 12 387
Examining the effect on learning gains 1 3.2
Examining the effect on learning outputs 1 3.2
Examining the effect on student success 1 3.2
Examining the effect on student attitude 1 3.2
Taking teacher opinions on tablets 2 6.5
Taking student opinions on tablets 1 3.2
Examining experiences related with tabletuse 1 3.2
Examining tablet use in drawing and
: . . 1 3.2
Case report discussion environments 7
g . 22.6
Examining the use to archive student
1 3.2
homework
Examining the use to attract the attention of
1 3.2
students
Developing tablet applications 4 12.9
Developing a rubric related with mobile
. ; o 1 3.2
Material science applications 7 226
Development  Developing course books that are suited to 1 39 '
tablet use '
Developing tablet related materials 1 3.2
Examining the attitudes of students towards
. _— 2 6.5
technology in tablet applications
Developing an attitude scale for tablet 1 32
. applications '
Altitude Examining the attitudes of parents towards 5 161
L 1 3.2
tablet applications
Examining the attitudes of teachers towards 1 32

tablet applications
Total* 31 100.0 31 100.0

*Since some studies had more than aim, the total number is not equal to the number of articles.

When Table 7 was examined, it can be observed that the relevant studies was collected under the themes of
status determination, material development and related with attitude. It is observed that %9.8 of the studies
examine the effects on students, %6.5 of the studies examine the effects on student performance and %6.5 of the
studies examine the effectiveness of the tablet material. In addition, it is observed that %6.5 of the studies in the
literature examine the attitudes of students towards technology in tablet applications and %6.5 of the studies
include attitudes of teachers regarding tablets. In addition, %12.9 of the studies in literature aims to develop
tablet applications.

3. What research methods, samples, instruments and applications are used in the studies regarding the use of
tablets in science education?

The frequency and percentage values of the methods used in studies regarding the use of tablets in science
education were showed in Table 8.
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Table 8. Frequencies of studies by methods

1 *
Methods SSCI/ SCI  International Conference ggg?('g/ Total
f % f % f % f % f %
Experimental/empirical 1 45 2 9.1 3 136 2 91 8 36.4
method
Descriptive survey - - 3 13.6 - - - - 3 13.6
Case study - - - - 3 136 - - 3 13.6
Survey method - - 2 9.1 - - - - 2 9.1
Mixed method 1 45 - - - - - - 1 45
Controlled study 1 45 - - - - - - 1 45
Comparison method - - 1 4.5 - - - - 1 4.5
Improving apps - - - - 1 4.5 - - 1 4.5
Modified Delphi study - - - - 1 4.5 - - 1 4.5
Scale development - - 1 4.5 - - - - 1 45
Total 3 136 9 40.9 8 364 2 9.1 22 100.0

*Since some studies did not included methods, the total number is not equal to the number of articles.

When Table 8 was examined, it can be observed that %36.4 of the studies used the frequently
experimental/empirical method, % 13.6 of the studies used the descriptive survey or the case study method and
that %9.1 of the studies used the survey method. It is understood that journals within the scope of SSCI/SCI
used experimental/empirical method, mixed method or controlled study, whereas international journals used
experimental method, descriptive survey, survey method. In addition, it was determined that some studies had
not specified the used methods. The frequency and percentage values related with the variables or themes in the
studies were showed in Table 9.

Table 9. Distribution of studies by variables or themes
SSCl/ Thesis/

Variables SCl International  Conference Books Total*
f % f % f % f % f %
Taking general opinions - - 3 104 - - - - 3 104
o»  Examining the status of use - - - - 2 69 - - 2 69
% Examining the learning i i i 1 35 . . 1 35
£ environment
§, Examining the effectiveness - - - - 1 35 - - 1 35
Examining the system - - - - 1 35 - - 1 35
Taking the opinions regarding use - - 1 3.5 - - - - 1 35
Effect on attitude 1 35 3 104 - - - - 4 138
Effect on learning - - - - 1 35 1 35 2 69
¢ Effect on concept - - - - 1 35 1 35 2 69
S Effect on perception - - - - 1 35 1 35 2 69
% Understanding/misconception 1 35 - - - - - - 1 35
&  Effect on outcome - - - - 1 35 - - 1 35
W Effect on behavior 1 35 - - - - - - 1 35
Effect on motivation - - - - - - 1 35 1 35
Effect on knowledge - - - - - - 1 35 1 35
o  Performance determination 1 35 1 35 - - - - 2 69
% > Determination of use 1 35 - - - - - - 1 35
£ (% !Examlnlng technology use and i i 1 35 i i o 1 35
S @ jts reasons
© Determining attitudes - - 1 35 - - - - 1 35
Total 5 17.2 10 345 9 31.0 5 172 29 100

*Since some studies had more than one variable, the total number is not equal to the number of articles.

When Table 9 was examined, it can be observed that the number of qualitative studies was very low and general
opinions were taken with a frequency of %10.4. In addition, the effectiveness of tablet use on some variables
were examined in many of the studies. Studies in literature had examined the effects on attitude with a
frequency of %13.8, on learning with a frequency of %6.9, on concept with a frequency of %6.9 and on
perception with a frequency of %6.9. In addition, it is observed that studies in journals within the scope of
SSCI/SCI determined the status related with tablets and its effects on some variables were examined.
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The data related with the numbers of study groups or samples in the analyzed studies showed in Table 10 while
Table 11 contained data related with type.

Table 10. Frequencies of studies by number of samples

. Conference  Thesis/ Total*

Number of Samples SSCI/ SCI  International Books

f % f % f % f % f %
0-30 1 46 - - 2 9.1 - - 3 13.6
31-100 1 46 3 13.6 4 182 - - 8 36.4
101-200 2 91 4 18.2 2 9.1 - - 8 36.4
201 and more than - - 2 9.1 - - 1 46 3 13.6
Total 4 182 9 40.9 8 36.4 1 46 22 100.0

*Since some studies did not give number of samples, the total number is not equal to the number of articles.
Table 11. Frequencies of studies by type of samples

SSCI/SCI  International Conference  Thesis/ Total*
Type of Samples Books

f % f % f % f % f %
Student 1 4.2 4 16.7 5 208 2 83 12 50.0
Pre-service teacher 2 83 3 125 2 8.3 - - 7 29.2
Teacher 1 4.2 2 8.3 - - 1 42 4 16.7
Department** - - - - - - 1 42 1 4.2
Total 4 167 9 37.5 7 29.2 4 16.7 24 100.0

*Since some studies did not give type of sample, the total number is not equal to the number of articles.
** Department includes teacher(s) and his/her classroom(s).

When the study group and samples in the studies were examined, it was observed that the frequency of studies
published in SSCI journals carried out with 0-30 or 31-100 people was %4.6 whereas the frequency of studies
carried out with 101-200 was %9.1. Whereas the frequency of studies carried out with 101-200 people and
published in international journals was %18.2 and the frequency of studies carried out with 31-100 people was
%13.6. In general, it can be observed that the frequency of working with 31-100 participants was %36.4
frequently and that the frequency of working with 101-200 participants was %36.4. In the sample types, studies
in SSCI scope were carried out with pre-service teachers with a frequency of %8.3. The frequency of studies
published in international journals carried out with students was %16.7, the frequency of studies carried out with
pre-service teachers was %12.5. The frequency of studies carried out with teachers was %8.3 and the
frequencies for students and pre-service teachers in conferences were %20.8 and %8.3 respectively. In this
regard, studies were generally carried out with students with a frequency of %50.0 whereas the frequency of
studies carried out with pre-service teachers was %29.2. The values related with frequencies and percentages
related with data acquisition instruments can be seen in Table 12.

Table 12. Frequencies of studies by type of instruments

. Conference  Thesis/ Total

Type of Samples SSCI/ SCI  International Books

f % f % f % f % f %
Likert type scale 2 43 5 10.6 3 6.4 1 21 11 234
Questionnaire 2 43 2 4.3 3 6.4 - - 7 14.9
Open ended question - - 3 6.4 2 4.3 1 21 6 12.8
Multiple choice test 1 21 1 2.1 2 4.3 2 43 6 12.8
Observation 1 21 2 4.3 1 2.1 - - 4 8.5
Closed ended question - - 3 6.4 - - - - 3 6.4
Interview - - 1 2.1 2 4.3 - - 3 6.4
Puzzle - - - - 1 2.1 - - 1 2.1
Video recording - - - - - - 1 21 1 21
Online homework 1 21 - - - - - - 1 2.1
Standard exam 1 21 - - - - - - 1 2.1
Rubric 1 21 - - - - - - 1 2.1
Reflective note - - - - 1 2.1 - - 1 2.1
Drawing - - 1 2.1 - - - 1 21
Total* 9 191 18 38.3 15 319 5 106 47  100.0

*Since more than one data collection tool was used in some studies, the total number is not equal to the number of articles.
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The frequencies of instruments in the studies carried out were %23.4, %14.9, %12.8 in likert type scale,
questionnaire, open ended question or multiple-choice test respectively. It was observed in the carried out
studies within the scope of SSCI that the frequencies were %4.3 for likert type scale or questionnaire and %2.1
for multiple-choice test, observation, online homework, standard exam or rubric. When the international studies
were examined, it was observed that the frequency of likert type scale was %10.6 and the frequency for open
ended question or closed ended question data acquisition instruments was %6.4. The frequency and percentage
values for applications used in tablet applications in science education showed in Table 13.

Table 13. Frequencies of studies by application

Application f %

Windows Journal 2 87
DyKnow Vision software 2 87
Classroom presenter 1 44
Classroom management system 1 44
Ubiquitous presenter 1 44
Clickers 1 44
InkSurvey 1 44
Case method teaching material manga (web browser) 1 4.4
Case method teaching material manga (e-book) 1 44
Power point 1 44
Youtube 1 44
GearSketch learning environment 1 44
The App CLAST 1 44
The online labs (OLabs) 1 44
SimPad 1 44
One-Note 1 44
Input Panel 1 44
Tegrity lecture capture panle 1 44
Sapling Learning 1 44
SolarWalk app 1 44
Educreations 1 44

Total* 23 100.0

*Since some studies did not give applications, the total number is not equal to the number of articles.

Standard applications for tablets had been used in some studies in literature whereas applications developed by
the researchers had been used in others and relevant studies had been carried out for these. It was observed that
the frequencies of Windows Journal and DyKnowVisionsoftware were both %8.7 in the studies using tablet
applications. In addition, it can be observed that applications such as Classroompresenter, InkSurvey, Case
method teaching material manga, TheApp CLAST are used with a frequency of %4.4.

The frequency and percentage values related with the concepts of science examined during tablet studies in
science education showed in Table 14. Whereas the images in studies related with science concepts were
indicated in Figures 1 and 2.

Table 14. Frequencies of studies by science concept

Science Concept f %
Electricity 3 171
Chemistry concept / course 2 118
Biological course/ lab 2 118
Physical concept/ course 2 118
Magnetism 1 59
Atomic physics 1 59
Gear and chain systems 1 59
Climate 1 59
Science laboratory 1 59
Science course 1 59
Solar environment 1 59
Kinetic theory of gases 1 59

Total* 17 100.0
*Since some studies did not give science concepts, the total number is not equal to the number of articles.
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Figure 1. A screen shot from the teaching process of electricity and magnetism (Antimirova & Milner-Bolotin,

2010)
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selecting the chain button and drawing the chain. Make sure to draw chains around the gears, without touching them. If you wish to remove a chain,
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Figure 2. A screenshot from the teaching process of Gear and chain systems topic (Leenaars, vanJoolingen,
Gijlers & Bollen, 2012)

As seen in Table 14, it can be observed that the tablets had been used in science education with a frequency of
%17.1 for the electricity topic, %11.8 during chemistry concepts/course, %211.8 during biology
lesson/laboratory and %11.8 during physics classes. In addition, it can be observed that studies had been carried
out on topics such as magnetism, atomic physics, gear and chain systems. Of these, the screen shots related with
the teaching processes of electricity and gear and chain system were given in Figures 1 and 2. However, in some
of the studies indicated that done in science labs or science class, it did not focus on a science subject. In
addition, some of the qualitative (such as taking general opinions) and survey (determining attitudes) studies
could not focus on a certain science concept and thus they could not be examined regarding to this variable.

4. What are the results of the studies regarding of tablets in science education?

The frequency and percentage values related with the results acquired from studies carried out on tablet use in
science education was presented in Table 15.
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Table 15. Frequencies of studies by results

Results
Theme Code f % f %
Helps learning 3 12.0
As an effective learning tool 2 8.0
Effect on Increases student performance 2 8.0
cognitive  Increases products of learning 2 8.0 12 48.0
properties  Increases learning opportunities 1 4.0
Having a positive impact on participants 1 4.0
Increasing learning effectiveness 1 4.0
Provides positive attitude towards the use of
1 4.0
technology
Increases the attitudes of parents of students who
. 1 4.0
use tablets during lessons
Effects on Positively increases the attitudes towards tablet 1 40
Use use 7 28.0
Use of tablets as note taking devices 1 4.0
Teachers supporting the use of tablets in class 1 4.0
That e-books are an innovation 1 4.0
Establishing a framework for the evaluation of 1 40
applications in science education '
Effects on Making lessons more fun 2 8.0
; Increasing the motivation/interest of students 2 8.0
affective . Lo ; 6 24.0
roperties Ensuring the visualization of complex materials 1 4.0
prop Enjoyed by students 1 4.0
Total 25 100.0 25 100.0

Table 15 was included data related with the results obtained from the studies on tablet use in science education.
It was observed that the acquired data were classified under the subjects of effects on cognitive properties, use
and affective properties. It was concluded that the studies help learning with a frequency of %12.0, that they
were effective learning tools with a frequency of %8.0, that they increase the student performance with a
frequency of %8.0 and increase the learning outcome with a frequency of %8.0. In addition, it was also
concluded that it makes lessons more fun due to its effects on affective properties with a frequency of %8.0 and
that it increases the motivation/interest of students with a frequency of %8.0.

5. What are the suggestions for researchers, teachers, curriculum developers and policy makers regarding the
use of tablets in science education?

The data related with the suggestions included in studies carried out regarding tablet use in science education
was showed in Table 16.

Table 16. Frequencies of studies by suggestions

Suggestions

Code f %
Preparation of software that leads and contains ready to use activities 1 111
Developing teaching methods that will enable sharing via tablets 1 111
Carrying out studies in which traditional methods are compared with tablet based 1 111
teaching methods '
Carrying out more studies on higher level and education output 1 111
Carrying out studies to examine how tablets can be used more effectively 1 111
Increasing the number of studies that acquire data via various other methods 1 111
Modifying the applications used 1 111
Carrying out studies which examine the effects of applications developed 1 111
Carrying out studies with a greater number of participants 1 111

Total* 9 100.0

*Since some studies did not give suggestions, the total number is not equal to the number of articles.

As can be seen from Table 16, it had been stated with a frequency of %11.1 that software that leads and contains
ready to use activities should be developed, it had been stated with a frequency of %11.1 that studies should be
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carried out in which traditional methods are compared with tablet based teaching methods and it had been stated
with a frequency of %11.1 that studies should be carried out that examine how tablets can be used more
effectively.

Discussion and Conclusions

According to the results obtained from the study, it is observed that 25 studies carried out related with tablet use
in science education. Only four of these studies published in Computers & Education, Advances in Physiology
Education and Journal of Chemical Education which were included in the SSCI/SCI scope. It was understood
that the other studies generally published in international journals or presented at conferences. When journals
and conferences were examined, it was observed that they were related with presenting and discussing new
educational environments, best practices and case studies on innovative technology-based learning strategies,
presenting activities, laboratory experiments, instructional methods and pedagogies. In addition, it was stated in
journals and conferences that the objective was to develop the understanding of learning and teaching starting
from pre-school to higher education and to contribute to the betterment of education. In this regard, it can be
stated that the studies published in relevant journals or conferences. However, when the journals in which the
studies published are examined, it is understood that in general they were the journals that focus more on
education or science education. On the contrary, very few studies observed in technology focused journals
related with tablet use in science education. In this regard, it was thought that more studies should be carried out
related with tablet use in science education which aim to be published in technology focused and science
education related publications. In addition, when the studies were examined it was observed that only four of the
studies published in SSCI/SCI scope international journals. In this regard, it was understood that the number of
studies on tablet use in science education was low in important journals surveyed via international databases.
However, it was thought that this was more related with difficulties of publishment in SSCI/SCI scope
international journals rather than being related with the topic itself. Olkun (2006) stated in a study that the two
most important obstacles facing those who wish to publish in international scientific journals were their
language proficiencies — their lack of being able to write in a scientific style and the fact that their research
topics selected from among outdated or insignificant topics. When it was considered that tablet use in science
education was a novel topic, it was thought that important publications can be carried out which can be
published in important journals cited in indexes.

Studies related with tablet use in science education started to be carried out in 2007 that the number of studies
increased to reach four in 2012 whereas nine studies were carried out in 2013. In this regard, it can be stated that
parallel to the rapid advancements in technology, the number of studies had increased related with tablet use in
science education. When we looked at 2014, it can be observed that there were six studies. This was thought that
journals had not completed all their issues in 2014 and that conferences had not been carried out. In addition, it
was observed as a result of the analyses made that 25 articles had been found. When a quantitative evaluation
was made, it can be stated that the number of studies on tablet use in science education was very low. However,
it was thought as a result of the studies carried out that the number of studies in this field had increased rapidly
in 2013 and that they have continued to increase over time accordingly. In addition, even though studies on
tablet use in science education examined, it was thought that some studies had not been reached. Because it was
observed that in some studies the names of special applications used in tablets are used instead of the term
tablet. In their study Looi, Chen and Ng (2010) used Group Scribbles in the science classroom and examined the
learning effectiveness collaborative activities. They used Tablet PCs, but this word was not used title or
keywords. Despite the use of tablets in some studies in the literature, the titles include general terms such as
mobile devices or mobile learning environment. Liu, Lin and Paas (2014) examined the effects of prior
knowledge on learning in a mobile learning environment about plant leaf morphology for primary school. Furio,
Gonzalez-Gancedo, Juan, Segui and Costa (2013) presented an educational game for an iPhone and a Tablet PC
about the water cycle. In this regard, there can be said that these and similar studies were related to the use of
tablets in science education. In the review of study which the use of tablets in science education, we could not
be reached to some studies. Because when it was looked at topics or keywords in the study, tablet or other
mobile devices were being used which was not understood. When both the large number of applications used
with tablets and the presence of many tools in mobile devices were considered, it was not possible to scan all
applications and this was among the limitations of the study. In addition, it was known that the daily use of
tablets and in parallel the use of tablets in educational environments started quite recently. Similarly, Ozkale and
Koc (2014) asserted in their studies that there was a significant increase in the popularization of tablet
computers starting with 2010 and beyond, but the number of studies examining the results of tablet computer
use for educational purposes was almost rare. Accordingly, it was normal that the number of studies related with
tablet use in science education was low.
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As a result of the analyses carried out, it was observed that the authors made publications generally as one, two
or three authors. Bacanak, Degirmenci, Karamustafaoglu and Karamustafaoglu (2011) carried out a study in
which they examined the articles on science education regarding the number of authors in which they concluded
that 2/3 of the studies have one or two authors. In this regard, it can be concluded that the studies were generally
carried out with a smaller number of authors. It was observed as a result of the analysis carried out that the
highest number of studies on tablet use in science education were carried out in Turkey and United States
followed respectively by Canada, United Kingdom and Japan. It can be stated that this was because of
technology supported applications started to be incorporated in the education policies of the countries which in
parallel had led to the increased use of tablet use in classrooms. Many projects was carried out in recent years in
the world and in Turkey which were related with the integration of technology to education and many projects
was applied in the USA to spread the use of technology at the national and state level (Pamuk, Cakir, Ergun,
Yilmaz and Ayas, 2013). Reynolds (2011) carried out a study in US in which he stated that in parallel with the
popularity of tablets and smart phones, they carried out a study putting forth that they reach %20 of the
university students until the end of 2012. Whereas in Turkey, the FATIH Project anticipates the provision of
laptops, LCD panel, interactive board and internet infrastructure to ensure that information technologies appeal
to a greater number of senses in the learning-teaching process in order to enhance technology used at schools
and to ensure the equality of opportunity in education (FATIH 2013). In this regard, it was observed that schools
and educational environments have been carried out projects related with the use of technology and tablets. It
can be stated in parallel that the number of studies was greater on tablet use in these countries. However, it can
also be stated that the number of studies was limited and that there was a need for more studies.

The rationales for studies on tablet use in science education specified as, the fact that the number of tablet
related studies was low (Balci, Kenar and Usak, 2013), insufficiency of tablet related materials for teachers
(Egqusa et al., 2014), popularization of tablet use in education (Daikoku, Funaoi, Kusunoki, Takenaka and
Inagaki, 2013) and the increase of student learning as a result of tablet use (Director and Hrepic, 2007). It can be
seen in the stated rationales that in general the insufficiency in the field was emphasized. Ozkale and Koc (2014)
underlined that scientific studies that examine the use of tablets in educational environments in Turkey as well
as their educational potential had increased with the FATIH project but also added that the number of studies
was still limited. In this regard, it was quite normal to state the insufficient number of studies on tablet use in
science education as a rationale for conducting studies in this field. Whereas six of the rationales put forth in the
studies were related with science, rationales regarding tablet use in education had been put forth without
establishing a relation with science in 10 studies. When it was considered that all the studies carried out are
related with tablet use in science education, the rationales should be related not only with tablet use in education
but also with the nature of science as well. In addition, some studies did not include these at all which can be
specified as a shortcoming of these studies with regard to their value. In this regard, it was thought that when
writing down the studies related with tablet use in science education, stating the rationales and relating tablet use
with science will increase the quality of the studies carried out.

It was determined as a result of the studies carried out that the objectives of the studies carried out on tablet use
in science education were examination of the effects of tablets on the student (Morris, Ramsay and Chauhan,
2012), on student performance (Pryor and Bauer, 2008) and the examination of the effectiveness of tablet
material (Daikoku et al., 2013). In addition, there were also studies in the relevant literature in which opinions of
teachers related with tablets were taken (Dasdemir, Cengiz, Uzoglu and Bozdogan, 2013), which aim to develop
tablet applications (Erhart, 2013) and which examine the attitudes of students regarding technology in tablet
applications (Kenar, Balci and Gokalp, 2013). When the objectives of the studies were examined, it can be
observed that studies generally carried out to examine the effects of tablets on student performance, success,
attitude, learning gains or outputs. In this regard, it can be stated that the studies focused only on cognitive
properties and attitude. Even though there were many variables which studies by can be establishing a relation
between science and technology (tablets, smartboards etc.), no studies were determined which examine the
effects of tablet use on different variables such as entrepreneurship, knowledge and communication skills. In
addition, it can be stated as a result of the analyses carried out that there were studies which aim to develop
tablet applications. It was considered that these studies were important for the field and that the tablet
applications which will be developed by establishing a relation between science education and tablets will be
important for school managers, teachers, teacher candidates and students. It can be stated that such studies will
be important for the field.

It was observed that experimental/empirical method (Nedungadi, Raman and McGregor, 2013; Pryor and Bauer,
2008; Schneps, Ruel, Sonnert, Dussault, Griffin and Sadler, 2014), descriptive survey (Dasdemir et al., 2013),
case study (Egusa et al., 2014; Price and De Leonce, 2008) and survey method (Kucukaydin, Bozdogan and
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Ozturk, 2014) was used in studies on tablet use in science education. In addition, it was also understood that
experimental/empirical method, mixed method and controlled study was used in SSCI/SCI scope journals,
whereas experimental method, descriptive survey, survey method was used in international journals. It can be
expressed as a result of the analyses that the number of qualitative studies was very low and these are the studies
in which general opinions required regarding tablets. In addition, it was observed in many studies that the
effectiveness of tablet use examined on different variables such as attitude, learning, concept and perception. In
this regard, it was thought that long-term qualitative studies should also be carried out in addition to studies
using experimental design which examine the effectiveness with regard to certain variables.

When the study group and sample groups in studies on tablet use in science education were examined, it was
observed that 0-30, 31-100 and 101-200 people had been used in SSCI scope journals. Whereas the number of
participants for articles published in international journals varies between 101-200, 31-100 or 201 and above. In
this regard, it was normal to work with a greater number of participants if it is considered that the studies were
more quantitative. When the sample group types was examined, it was observed that teacher candidates was
preferred in studies published in SSCI scope journals, whereas students and teacher candidates was preferred for
studies published in international journals and students were used for conferences. In general, it can be said that
studies carried out with students and teacher candidates. This was since the studies to examine the effects of
tablet applications in science education on the students or the examination of student related issues. In addition,
it can be stated that there is need for a greater number of studies with a wider scope which will be carried out
with students and teachers.

It was observed as a result of the analyses carried out that the data acquisition tools used in the studies were
likert type scale (Olsson, 2013), questionnaire (Green, Hechter, Tysinger and Chassereau, 2014; Revell, 2013;
Slough, Erdogan, Cavlazoglu, Wakefield and Akgun, 2012), open ended question (Kucukaydin et al., 2014) and
multiple choice test (Pryor and Bauer, 2008). Likert type scale, questionnaire, observation, multiple-choice test,
rubric, online homework or standard exam was used in studies carried out within the scope of SSCI. Whereas it
was observed that likert type scale, open ended question or closed ended question was used as data acquisition
tools in international studies. As stated by Simsek et al. (2009), it can be stated that the reason for the preference
of surveys, tests and scales was the fact that survey studies carried out more within the scope of quantitative
paradigms. In this regard, likert type scale, multiple choice test and questionnaire was used even though the
studies were mainly quantitative. On the other hand, it was understood that the number of studies was quite low
in which various methods such as observation and interview were used which were mainly used in qualitative
studies.

It was determined as a result of the analyses carried out that in some of the studies examined standard tablet
applications that come with the tablets was used, whereas in others tablet applications developed by the
researchers was preferred and studies was carried out accordingly. Windows Journal (Antimirova and Milner-
Bolotin, 2010; van Oostveen, Muirhead and Goodman, 2011) and Dy Know Visionsoftware (Director and
Hrepic, 2007; Hrepic and Miller, 2009) applications was preferred in tablet applications used studies. In
addition, it was also observed that applications were used such as Classroompresenter, InkSurvey, Case method
teaching material manga, TheApp CLAST (Macario, Cattadori, Bianchi, Zattin and Talarico, 2013),
Educreations (Lehtinen and Viiri, 2014).. In this regard, it can be stated that it would be suitable to developed
applications which can be used in science education or to carry out studies by establishing the relationships
between existing applications and science. It was determined as a result of the study carried out that tablets used
most extensively for the electricity subject as well as in chemistry concepts/course, physics concepts/course,
physics lessons and biology lessons/laboratory. In addition, it was also observed that there are studies on the use
of tablets in laboratory classes as well. This was thought that simulations and animations were used more
extensively for such topics or during laboratory courses. In addition, when the analyzed studies were examined,
it was observed that research studies carried out in physics, chemistry and biology lessons but that these were
not subject based studies. In this regard, when it was considered that there were tablet applications suited for
each topic; it was very likely for studies to be carried out on all topics.

When the main results acquired from the study on tablet use in science education were examined, it was
concluded that tablets help learning with regard to cognitive features (Kucukaydin et al., 2014), that it was an
effective learning tool (Egusa et al., 2014), that it increases student performance (Leenaars et al., 2012) and that
it increases learning outputs (Hrepic and Miller, 2009). As can be understood, the use of tablets in science
education made positive contributions to the learning of students. In addition, it was also concluded that tablets
make the lessons more fun due to their effects on cognitive properties (Uzoglu and Bozdogan, 2012) thus
increasing the motivation/interest of students (Dasdemir et al., 2013). It can be put forth that the interest of
technology age individuals increase with tablet use and that a more entertaining classroom environment was
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attained. It was suggested as a result of the analyses made with regard to tablet use that guiding software’s
should be developed which contain ready activities (Ozdemir and Bozdogan, 2014), that studies should be
carried out which compare traditional methods of teaching with tablet based teaching (Erhart, 2013) and that
methods for increasing the effectiveness of tablets should be examined (Leenaars et al., 2012).

Recommendations

When studies on the use of tablets in science education were examined, it was observed that the use of
computers, smartboards and tablet applications increase along with technological advancements and that studies
related with these topics were being carried out. However, it can be stated that the number of such studies was
limited and that there were many gaps in the field which should be filled with further studies. It was understood
that the studies carried out with regard to tablet use in science education were mostly experimental and that they
focus more on cognitive properties and the attitude towards technology. On the contrary, there was a need for
studies that examine the effects of tablets on the creativity, entrepreneurship, knowledge and communication
skills of students by establishing the relation between science education and tablets. In addition, studies should
be carried out which use many data acquisition tools together such as interview, observation and surveys to
relate the data acquired as such in order to be able to publish the studies in SSCI scope journals. It can thus be
stated that such studies were required for tablet use as well.

It can be stated that there were studies which aim to develop tablet applications among the examined studies. It
was thought that these studies were important for teachers, students as well as the researchers in the field.
Because the applications that will be developed can be tested by the researchers and applied by the teachers and
students thus ensuring the use of different materials during the lessons. In this regard, it was thought that tablet
applications that will be developed by relating them with science will be important for the relevant literature and
that they will fill wide gaps in the field. It can be suggested to develop tablet applications by establishing
relations between science and tablet use and to carry out studies which test these applications.

It was observed that tablet applications were made and their effectiveness was examined in the studies.
However, no study was found which examine the effects of tablet use with regard to safety and health. In this
regard, it was thought that studies should be carried out which examine the effects of tablet use in classrooms on
the health and safety of individuals. In addition, it was thought that it will be important to carry out studies
focusing on the provision of individual and tablet interaction.
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