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From the Editors 

Dear JETOL readers, 

We are proud to announce that JETOL is now indexed in Education Resources Information Center (ERIC). 
ERIC is an important database with international recognition, and it is an online library of education 
research and information, sponsored by the Institute of Education Sciences (IES) of the U.S. Department 
of Education.  

The Covid-19 outbreak, which has been in our lives for more than 1 year, still continues its effect. Hence, 
most educational institutions continue their operations with distance education applications. It can be said 
that Covid-19 pandemic will gradually end with the spread of the vaccines. However, in this process, 
distance education has become a very important part of our lives. It can be said that even if the Covid-19 
pandemic ends, distance education applications will continue intensively. Within this context, the interest 
of researchers in this field continues to increase.  

In our fourth age, in other words, the fourth volume and the second issue, we introduce a wide array of 
articles. We would like to thank to all authors and reviewers who contributed to the advancement of 
scientific knowledge and to the field of educational technology and online learning.  

In our fourth year, we worked hard and gained a great momentum and indexed in different databases: ERIC 
- Education Resources Information Center, ProQuest, Google Scholar, I2OR - Institute of Organized 
Research, J-Gate, ESJI - Eurasian Scientific Journal Index, BASE - Bielefeld Academic Search Engine, 
DRJI - Directory of Research Journal Indexing, ResearchBIB - Academic Resource Index, ROAD - 
Directory of open Access Scholarly Resources, Root Indexing - Journal Abstracting and Indexing Service, 
Index Copernicus, CiteFactor - Academic Scientific Journals, Cosmos, Asos Index,InfoBase Index.  We 
hope that JETOL will continue to be a premier source for those who seek and pursuit knowledge.  

In the second issue of 2021, we have 16 articles. The articles in this issue of the journal emphasize many 
of the important dimensions related to current issues in educational technology and online distance 
education.  We are sure that the topics will gain our attention immediately. 

We hope and believe that, as an open access journal, we will move forward and contribute the universal 
knowledge ecology. Enjoy! 

Yours respectfully, 

Editorial Team 
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When examining the current thematic analysis studies on digital teaching technologies 

in learning-teaching processes, three main limitations were encountered. The first of 

these limitations is that most of the thematic analysis studies dealt with all studies 

conducted in the literature, regardless of country. The second limitation of the studies 

conducted in the literature is that the existing thematic analysis are quite old. The last of 

the limitations is that the thematic analyzes of the studies on the use of digital teaching 

technologies in language education or teaching-based courses were mostly carried out in 

the field of foreign language teaching / second language teaching. This research aims to 

examine the literature on the use of digital teaching technologies in Turkish language 

teaching studies and to reveal a synthesis of this; get a general idea of the frequency of 

research in this field; to present the general framework of researches published in 

different regions, different journals and studied in different universities as thesis and to 

reveal how various variables (technology type, index of published journals, thesis type, 

etc.) affect the use of technology in Turkish language teaching studies. The research was 

designed in the thematic content analysis design, which is a type of content analysis. The 

general characteristics, reasons, aims, method information, results, and 

recommendations of the studies examined in this study were presented by analyzing 

them. The research results revealed that there is still a need for studies on using digital 

teaching technologies in Turkish language teaching studies. There are almost no studies, 
especially in some learning areas. Also, it has been concluded that digital teaching 

technologies are highly effective in learning areas of reading and writing. High 

socioeconomic levels and female students use technology better in the Turkish language 

course, and many positive and negative aspects of technology have been discovered for 

students. Review Article 
 

1. Introduction 

Our world has entered a new period of change with technological developments in the last century. To keep 

up with this change, people have had to improve some of their knowledge, set new goals, and develop new 

habits and be open to new learning (Erkman et al. 2019). Turkey announced in 2018 "Digital Turkey," the 

road map was a follower of this change; It has set its goal to transform in the industrial field with leading 

technologies such as artificial intelligence, autonomous robots, big data, and advanced analytics, cloud 

computing, augmented and virtual reality, internet of things, smart sensor technologies and cybersecurity 

(Republic of Turkey Ministry of Industry and Technology [MoIaT] 2018). However, the change mentioned 
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above has impacted the industry and all areas related to human and social life, especially those that have 

significantly affected educational activities. Reports and documents published by various institutions also 

support this view. For example, the European Commission (2008) stated that digital technologies have the 

potential to improve and change necessary activities in educational environments, and OECD (2016) stated 

that information and communication technologies improve students' traditional learning experiences and 

these technologies will act as a catalyst if a similar change process occurs. The Ministry of National 

Education, on the other hand, set two main goals under the heading of 'digital content and skill-supported 

transformation in learning processes' in the 2023 Education Vision document (MoNE 2020), which was 

prepared to raise individuals equipped with the skills of the age and the future, and aimed to integrate 

learning-teaching processes into technological change with the actions to be taken (Ekoç 2020). Through 

these opinions, it can be said that in the future, learning-teaching activities will be mostly based on digital 

teaching technologies (Şen and Hava 2020), and these technologies will be used more frequently in mother 

tongue education and other fields (Birinci 2020). Because the studies conducted, have shown that digital 

teaching technologies can increase learners' learning performance/motivation and provide more effective 

learning (Shadiev and Huang 2020). For this reason, for possible practical tools that may arise, 

developments in digital teaching technology should be followed carefully, how these digital teaching 

technologies can be used for language education or teaching, and the functionality and up-to-dateness of 

the technologies used should be reviewed more frequently. Thus, by comparing the practices developed in 

the past, today, and in the future, it will be possible to benefit from the most effective and correct source in 

shaping the learning-teaching processes. 

The potential impact of technological developments on learning-teaching processes has pioneered the 

development of various digital applications, tools, and activities that help students better understand 

concepts, phenomena, and theories (Chauhan 2017; Kan and Murat 2020; Koong and Wu 2011; Li and Lim 

2008), an active learning environment was provided to the students with the development and use of 

innovative, interactive-based technological applications (de Koning-Veenstra et al. 2014). Besides, as a 

result of the widespread use of technological devices such as computers, tablets, and mobile devices, and 

they are reaching more people, the application demands increased, leading to an increase in the number of 

digital applications developed (Yılmaz and Batdı 2016). These developments in recent years have provided 

educators with the opportunity to use digital teaching technologies in their learning-teaching processes. 

This opportunity has been used in the field of language education as in every field. It is aimed to improve 

students' language skills by using different digital teaching technologies, primarily virtual and augmented 

reality applications, and the use of these technologies has become increasingly common (Shadiev et al. 

2019). As a result of the conducted researches, it has been revealed that the use of digital teaching 

technologies in the learning and teaching process has a positive effect on student achievement at the 

primary, secondary, high school, and university levels (Bax 2011). The positive impact of digital teaching 

technologies on students' academic achievement is also supported by the research (Broekhuizen 2016) 

conducted within the scope of developing basic language skills within mother tongue education. 

1.1. Justification of the Study  

Digital transformation, which has an impact on educational activities and in all fields related to human and 

social life, has increased the number of in-class applications and scientific studies related to the use of 

technology in education. These studies in the field of educational sciences constitute an undiscovered large 

working group for thematic analysis studies. Thematic analysis studies examine the rationale, purpose, 

method, results of the studies conducted by following different research methods and the suggestions stated 

in these studies and provide important information based on a broad perspective to the readers; It is 

promoted by prominent journals in the field of social and behavioral sciences, as it focuses on the main 

parts of these studies by discussing a wide range of studies on the subject under investigation (Eden 2002; 

King and He 2006). 
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In order to provide a comprehensive overview of the researches on the use of digital teaching technologies 

in learning-teaching processes, thematic analysis studies have been previously conducted by various 

researchers. However, when examining the current thematic analysis studies on digital teaching 

technologies in learning-teaching processes, three main limitations were encountered. The first of these 

limitations is that most of the thematic analysis studies dealt with all studies conducted in the literature, 

regardless of country. This situation has caused thematic analysis studies, focusing on using digital teaching 

technologies in learning-teaching processes, on being incomplete in describing countries' current situation 

on this issue. However, many variables such as economic power, digital technology infrastructure, 

technology perception, teacher-student competencies, and family factors require countries to be considered 

separately to determine the use of digital technology in learning-teaching processes more clearly (Nettleton 

1991). Therefore, this research has dealt with the Turkish language of learning and teaching that deals with 

digital technology in the process and the work carried out in Turkey; the researchers about the work carried 

out in this field in Turkey were intended to give a general idea. The second limitation of the studies 

conducted in the literature is that the existing thematic analysis (Göktaş et al. 2012; Kurtoğlu and Seferoğlu 

2013; Şimşek et al. 2008; Tatar et al.2013) are quite old. In this respect, the studies mentioned above do 

not provide information on studies that have increased in recent years and focus on using different digital 

teaching technologies in Turkish education. The last of the limitations is that the thematic analyzes of the 

studies (Alyaz and Akyıldız 2018; Duman, Orhon and Gedik 2015; Merzifonuoğlu and Gonulal 2018, 

Baturay, Yıldırım and Daloğlu 2009; Saran, Seferoglu and Cagıltay 2009) on the use of digital teaching 

technologies in language education or teaching-based courses were mostly carried out in the field of foreign 

language teaching / second language teaching. In this context, Turkey's private digital teaching technologies 

Turkish language education to get a general idea about research dealing with space use, it was decided to 

undertake a thematic analysis of prospective studies to make more accurate forecasts and see the gap in the 

literature. With this research to be carried out, it is aimed to achieve the following goals; 

• To examine, synthesize, and adequately integrate the literature created by research on the use of digital 

teaching technology in Turkish language education. 

• To get a general idea of the frequency of research conducted in the literature in question, Turkey has 

carried out in different places, have been published in different journals, and completed as a thesis in 

different universities put forth the general framework of research. 

• To determine the distribution of various variables (the type of digital teaching technology, index of 

published journals, thesis type) in studies on the use of digital teaching technology in Turkish language 

education. 

2. Methodology 

The research conducted is designed in a thematic content analysis pattern, a type of content analysis. 

Thematic content analysis studies are based on the principle of interpreting, evaluating, and synthesizing 

the main parts of the studies carried out in a particular field, such as general trends, results, and suggestions, 

with a critical point of view by creating specific themes and codes (Au 2007; Çalık and Sözbilir 2014; Çalık 

et al. 2008). Thus, it is ensured that all available resources on a particular subject are examined. In this 

respect, these studies are a rich resource for researchers, educational scientists, and teachers working in the 

relevant field and having difficulty in accessing all resources (Çalık et al. 2005; Çalık et al. 2015). The 

study method in question also constitutes a rich reference resource for educational researchers, teachers 

who implement educational processes, and education policymakers in terms of revealing the similar and 

diverging aspects of studies that deal with a specified subject from different dimensions (Çalık et al. 2005; 

Gül and Sözbilir 2015). This study aimed to examine the studies on the use of digital teaching technology 
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in Turkish language education and present the general trends, results, and suggestions of the studies under 

specific themes/codes; and in this direction, the thematic content analysis method was used. 

2.1. Data Collection 

Web of Science, ERIC, EBSCO, Google Academic, National Academic Network and Information Center 

[NANaIC] National Database, and Council of Higher Education Institution [CoHE] Thesis Center 

databases were scanned to reach the studies 2010-2019 on the use of digital teaching technology in the field 

of Turkish language education. The reason for the inclusion of the studies since 2010 in the thematic 

analysis in this study is that there are other review studies recently. However, we did not come across any 

review studies on this subject until 2019, when the research started. This process is a limitation of this 

research. While searching the databases to find relevant studies, "digital technology, digital teaching 

technology, Turkish lesson, reading, writing, listening, speaking, augmented reality, cartoon, electronic 

reading, electronic writing, screen reading, digital story, digital writing, internet, computer" words are 

preferred as keywords. Studies in the field of teaching Turkish as a mother tongue were taken into account 

in the study. Studies in teaching Turkish to foreigners and teaching secondary languages were not included 

in the study's scope. In this study, Turkey addressed peer-reviewed articles published in national and 

international journals, and the thesis registered in the CoHE central thesis has been included. However, the 

possibility of finding some studies that could not be reached is a limitation of the research. In line with the 

criteria and principles explained above, 75 studies, including 50 articles and 25 thesis studies, have been 

included in the research conducted. The list of these researches is shared in the appendix. 

2.2. Data Analysis 

The data analysis process started with transferring the studies included in the research to the Nvivo package 

program. After the relevant studies were transferred to the Nvivo package program, they were analyzed 

according to the program features' content analysis method (Bazeley and Jackson 2013). As a result of this 

examination, specific themes, codes, and sub-codes were determined. The themes determined are "the 

reasons for the studies, the purpose of the studies, the method information of the studies (design, sample 

size, and sample type), the results of the studies and the recommendations of the studies." Also, similar 

thematic analysis studies previously performed for the analysis phase (Ünal et al. 2006; Kurnaz and Çalık 

2009; Bağ and Çalık 2017; Kozaklı Ülger et al. 2020) were also examined, and It has been determined that 

these studies focus on similar themes/categories. Besides, the general characteristics of the studied studies 

were also included in the analysis. Accordingly, the distribution of articles/theses by types, distribution of 

articles/theses by years, and distribution of the technology used in the studies according to the learning 

areas were also examined. An analysis example is presented below. 

Table 1. 

An Example of the Analysis of the Studies Included in the Study 

Rationale Purpose Design Sample 

size 

Sample 

type 

Conclusion Suggestion 

Lack of 

academic 

study 

Determining the 

impact (success) 

Quantitative 

research (quasi-

experimental) 

33 Middle 

school 

student 

Positive effect (1) Using 

technology with 

different 

techniques 

(effect) 

All the studies discussed were analyzed in the example above, and the relevant themes and codes / sub-

codes were determined. The presentation of the findings conducted by considering the relevant theme and 

code / sub-codes. Information on the data collection and analysis process of the research is shown in Table 

2. 
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Table 2. 

Data Collection and Analysis Process 

Date Action Taken 

10.02.2020/05.03.2020 Scanning databases to reach relevant studies 

07.03.2020 Processing the obtained resources into the Nvivo package program 

08.03.2020/27.04.2020 Theme, code and subcode study 

28.03.2020/15.04.2020 Submission of the created theme, code, and sub-codes to expert opinion 

01.04.2020/10.04.2020 Examining the data analysis of different thematic analysis studies 

16.04.2020/25.05.2020 Placing the contents in theme, code, and sub-codes according to the evaluations of expert opinions 

04.05.2020/15.05.2020 Re-checking databases in order to avoid data loss 

17.05.2020 Presenting the findings by processing all data into themes, codes, and sub-codes 

2.3. Validity and Reliability of the Study 

In the study, firstly, databases were examined meticulously by two researchers in order to prevent data loss, 

and screening studies were carried out. At the stage of determining the theme, code, and sub-code, analysis 

processes in other thematic analysis studies were examined, and Nvivo package program reviews were 

included in the process. Each study was handled one by one, and the other study was not started before one 

study was completed to avoid errors. After the theme, code, and sub-code determination processes were 

completed, a return was made, and the compatibility of the raw data with the theme, code, and sub-code 

was rechecked. The process was presented continuously to expert opinion, and expert opinions influenced 

the analysis's realization process. The researchers carried out the stages of determining the theme, code, 

and sub-code. The theme, code, and sub-codes of the three studies determined before the determination of 

the theme, code, and sub-codes of all studies were determined by both these researchers and two academic 

staff who are experts in qualitative research. Consequently, the agreement between coders was calculated 

according to the formula of Miles and Hubermann (1994) [Reliability = Agreement / (Agreement + 

Disagreement) x100], and the agreement rate was determined as 0.92. Based on this result, the researchers 

continued the process of determining the theme, code, and sub-codes of other studies. All themes, codes, 

and sub-codes determined at the end of this process were presented to the opinion of an academic 

specializing in content analysis. The process was explained in detail, and the validity and reliability control 

were ensured by revealing the procedures in detail. 

3. Findings 

3.1. Findings Regarding the General Features of the Studies (Journal and Thesis Types and the Years of 

Publication) 

Table 3. 

Distribution of Articles by Journal Types 

Index f % 

SSCI 4 8 

ESCI 1 2 

Education area index * 6 12 

TR index [NANaIC] 27 54 

Other index 12 24 

Total 50 100 

*Eric, ISI, Education Full Text, H.W. Wilson 

When the studies on the use of digital education technologies in Turkish language education are examined, 

it was determined that a total of 50 studies were carried out in the relevant period. It was observed that four 

of the conducted studies were scanned in the SSCI index and one in the ESCI index. It has been determined 
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that the vast majority of the studies were published in journals scanned by the TR [NANaIC] index. It was 

determined that 24% of the related researches was published in journals scanned by other national and 

international indexes. 

Table 4. 

Distribution of Thesis 

Thesis Type f % 

Master Thesis 21 84 

PhD thesis 4 16 

Total 25 100 

 

According to Table 4, it was seen that 21 of the thesis studies examined within the scope of this study were 

master's theses, and four were doctoral dissertations. Master theses represent 84% in the distribution. 

Table 5. 

Distribution of Studies by Years 

Publication 

years of the 

studies 

SSCI ESCI Education 

area index 

TR index 

[NANaIC] 

Other 

index 

Master 

Thesis 

PhD 

thesis 

Total Percentage 

2019 --- --- 2 5 --- 10 1 18 24 

2018 --- 1 --- 4 2 2 2 11 14.67 

2017 --- --- 2 5 4 --- --- 11 14.67 

2016 1 --- 1 3 --- --- --- 5 6.67 

2015 1 --- 1 5 --- 1 1 9 12 

2014 --- --- --- --- 4 1 --- 6 8 

2013 --- --- --- 3  4 --- 7 9.33 

2012 --- --- --- 1 2 1 --- 4 5.33 

2011 --- --- --- --- --- 1 --- 1 1.33 

2010 2 --- --- 1 --- --- --- 3 4 

Total 4 1 6 27 12 21 4 75 100 

 

According to Table 5, the number of studies has increased from the past to the present, and especially in 

2019, a considerably higher number was reached. It turns out that more than half of the research has been 

carried out after 2017. It is observed that most of the thesis studies have been carried out in the last two 

years. In this context, the increasing number of studies in recent years reveals the necessity of this research. 

3.2. Findings Regarding the Content Features of the Studies 

Findings regarding the distribution of the type of digital teaching technology used in the studies according 

to learning areas 

The studies included in the study's scope, which types of digital teaching techniques are used, and which 

learning areas the research focuses on were examined. Accordingly, when these studies' contents were 

examined, it was determined that the focus was on four essential learning areas (reading, writing, speaking, 

listening), Turkish course success, and first reading and writing teaching. The types of digital teaching 

technology used are divided into sixteen among themselves; however, since some studies do not specify 

which type of digital teaching technology is used, they are presented separately. 
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Table 6.  

Distribution of the Type of Digital Instructional Technology Used in Studies According to Learning Areas* 

 Reading Writing Speaking Listening 
Turkish course 

success 

First reading 

and writing 
Total Percentage 

Digital story 6 8 --- 3 8 --- 25 30.86 

Computer/web-site 1 --- --- --- 1 1 3 3.70 

Animated cartoon --- --- ---  1 --- 1 1.23 

Multimedia 1 --- --- --- 1 --- 2 2.47 

Digital children's 

book 
 --- --- --- 1 --- 1 1.23 

Digital literacy 3 4 --- --- 4 --- 11 13.58 

Digital game  1 --- --- 3 --- 4 4.94 

Digital writing  2 --- --- --- --- 2 2.47 

Educational 

software 
  --- --- --- 1 1 1.23 

Screen reading 15 --- --- --- --- --- 15 18.52 

e-reading 1 --- --- --- --- --- 1 1.23 

Social media 1 1 --- --- --- --- 2 2.47 

Story bird  --- 1 --- --- --- --- 1 1.23 

Wattpad --- 1 --- --- --- --- 1 1.23 

Web- based system --- --- --- 1 --- --- 1 1.23 

Webquest --- --- --- --- 1  1 1.23 

Unspecified 1 3 --- --- 4 1 9 11.11 

Total 29 21 0 4 24 3 81 100 

Percentage 35.80 25.93 0 4.94 29.63 3.70 100 --- 

* Some studies have been conducted with more than one learning area and type of digital teaching technology. 

When the learning areas of the research are examined, it is seen that 35.80% of the mentioned studies are 

carried out in the field of reading learning. After the reading, the Turkish course success with 29.63% and 

the studies for writing with 25.93% draw attention. No research focusing on speaking has been found. When 

analyzed according to the type of digital teaching technology they use, it is seen that a significant proportion 

(30.86%) of the studies are conducted with the use of digital stories. After using digital stories, screen 

reading comes with 18.52% and digital literacy, with 13.58%. In 11.11% of the conducted studies, it was 

not specified which digital teaching technology was used. 

Findings regarding the distribution of the type of digital teaching technology used in the studies according 

to learning areas 

The reasons for researching the use of digital teaching technologies in Turkish language education are 

presented in Table 7. 

Table 7. 

Distribution of Studies by Reasons* 

Theme Code f % 

Reason 

Lack of work in the field 35 26.12 

Example of digital technology-education integration 28 20.90 

The widespread use of digital teaching technologies 25 18.66 

The importance of using digital teaching technology in Turkish education 10 7.46 

The need to reveal the positive/negative aspects of digital technology 6 4.48 

The role of teachers and prospective teachers in using digital teaching technology 5 3.73 

Not knowing how to use digital teaching technologies in Turkish education 5 3.73 

The necessity of diversifying activities in Turkish education 4 2.99 
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The importance of the learning areas covered and their relationship with digital teaching 

technology 
4 2.99 

The necessity of demonstrating the digital competence of teachers 3 2.24 

Misuse of digital teaching technologies 3 2.24 

Challenges related to the learning areas covered 2 1.49 

Shortcomings in the curriculum 1 0.75 

The need for a design to control digital platforms 1 0.75 

The necessity of demonstrating the digital competence of students 1 0.75 

Unspecified 1 0.75 

Total  134 100 

*Some studies have provided more than one reason. 

By Table 7, the lack of academic study in the relevant field is the most expressed reason (26.12%) by the 

studies examined. Due to the lack of studies in the field, the lack of exemplary implementation for 

applying/integrating digital education technologies in Turkish education is also among the top reasons for 

realizing the studies. The widespread use of digital education technologies and the importance of adapting 

them to teaching processes is another justification. The importance of using digital teaching technologies 

in Turkish education and the necessity to reveal the positive/negative aspects of technology are the other 

reasons that come to the fore. In a study conducted, the justification was not clearly stated. 

Findings regarding the purposes of the studies 

One of the points addressed within the thematic analysis study's scope is the aims of the research. The 

purpose/objectives of the researches in the relevant field are presented below. 

Table 8  

Distribution of Studies by Purpose 

Theme Code Subcode f % 

Purpose 

Status detection  27 36 

Determining the impact 

Success 22 29.33 

Success + attitude 1 1.33 

Attitude 1 1.33 

Getting opinion  15 20 

Introducing the use of Digital Technologies in Turkish language education  5 6.67 

Measuring tool development  3 4 

Creating a skill description and proposing to the program  1 1.33 

Total   75 100 

*Some studies have provided more than one reason. 

When the aims of the researches on the use of digital teaching technologies in Turkish language education 

are examined, it is seen that 36% of the related studies were carried out to determine the situation. The 

studies aimed at determining the situation focused on the prevalence of the use of digital teaching 

technologies, the positive/negative aspects of digital technologies, the digital teaching technology 

competencies of teachers, teacher candidates, and students, how digital teaching technologies are used in 

Turkish language education and the mistakes made in this process. Studies aiming to test the effect of digital 

teaching technologies on a dependent variable, success, and attitude variables were discussed. Studies 

aiming to test the effect of digital teaching technologies on a dependent variable constitute 32% of all 

studies. 20% of the research focused on teachers’ and students' opinions about the using digital teaching 

technologies in Turkish lessons. Introducing digital education technologies in Turkish education, 

developing measurement tools, and making suggestions for the curriculum by creating a skill definition are 

the other codes. 

Findings regarding the methods, sampling, and data collection tools of the studies 
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This section analyzes the method-design, sample size, and sample type in which the studies are carried out. 

While reporting the analyzes carried out under the method theme, the names of methods and design 

expressed in the studies were used as stated in the relevant publication. The method information of the 

research was presented as a code and the pattern information as a subcode. Under the theme of sample size, 

certain intervals were determined, and analyzes were made on how many people were conducted. Since 

some studies were compilation and document analysis, sample size were not included, and these studies 

were coded as out of scope. In the sampling type, information about who the participants of the studies are 

is meant. The method-design, sample size, and sample types preferred in the studies were analyzed 

separately, and the findings are presented below. 

Table 9. 

Distribution of Studies by Method 

 

 

 

 

 

When Table 9 is examined, it is seen that 21.33% of the studies conducted are quantitative research, 26.67% 

qualitative research, 12% mixed research, and 24% screening research. The majority of quantitative studies 

are designed in a quasi-experimental design with experimental and control groups. While the case study is 

more preferred in qualitative studies, the number of studies (f = 6) without any design is relatively high. 

Also, in mixed-method studies, a significant ratio (4%) was not the preferred design, but instead, it was 

stated that the research was only a mixed method. It is seen that screening research focuses on descriptive 

researches. Apart from these methods, review studies have been preferred more, with 8% among all studies. 

Other themes are scale-rubric development, document analysis, and action research methods, which are 

other methods preferred in research. 

 

 

 

 

 

Theme Code Subcode f % 

Method-Design 

Quantitative 

Semi-experimental with experimental and control groups 14 18.67 

Single group experimental 1 1.33 

Control group design with only post-test 1 1.33 

Qualitative 

Case study 8 10.67 

Design not specified 6 8 

Phenomenology 4 5.33 

Case study 1 1.33 

Descriptive 1 1.33 

Mixed 

Design not specified 

Simultaneous 

3 4 

2 2.67 

Embeded 2 2.67 

Sequential explanatory 1 1.33 
Explanatory 1 1.33 

Screening 

Descriptive 14 18.67 

Relational 3 4 

Cross-sectional 1 1.33 

Compilation  6 8 

Scale-rubric development  3 4 

Document review  2 2.67 

Action research  1 1.33 

Total   75 100 
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Table 10. 

Distribution of Studies by Sample Size 

Theme Code  f % 

Sample Size 

Out of scope 10 13.33 

0–30 19 25.33 

31–100  32 42.67 

101–200  4 5.33 

201–300 3 4 

301–500 3 4 

500 and above 4 5.33 

Total  75 100 

According to Table 10, it was determined that 42.67% of the studies on the use of digital teaching 

technologies in Turkish language education were carried out with 31-100 participants. Afterward, the 

studies conducted with up to thirty participants are intense (25.33%). In 13.33% of the related studies, the 

sample size was not given due to the research approach. Finally, it was seen that there were four studies 

conducted with five hundred or more participants. 

Table 11. 

Distribution of Studies by Sample Type* 

* Some studies have been conducted with more than one sample type. 

When Table 11 is examined, it is seen that more than 50% of the studies were conducted with primary and 

secondary school students. It is noteworthy that both student and teacher samples are studied more 

intensively at the primary school level. Studies were conducted with 18.42% of pre-service teachers in the 

conducted research. Studies were carried out by examining the documents in five studies. Since six studies 

are a compilation, method information is not included. These studies have only sections that include an 

introduction and conclusion. Therefore, a sample type was not specified for these studies; it was named out 

of scope. 

Findings regarding the results of the studies 

In the study carried out, the research results were included in the analysis and examined under the themes 

of situation determination, intervention effectiveness, opinion, and measurement tool development. 

Seventeen codes were reached under these themes. The research results were presented according to the 

codes under the relevant themes, the frequency, and percentage of the codes. 

 

 

Theme Code Subcode f % 

Sample Type 

Student 

Pre-school 1 1.32 

Primary school 22 28.95 

Middle School 18 23.68 

Teacher 
Primary-school Teacher 8 10.53 

Turkish language teacher 3 3.95 

Prospective teacher  14 18.42 

Document  5 6.58 

Out of scope  6 7.89 

Total   76 100 
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Table 12. 

Distribution of Studies by Results* 

Theme Code f % 

Status detection 

Examining the use of digital teaching technology in Turkish 

education according to various variables 
10 8.20 

The necessity of using digital teaching technology in 

Turkish education 
8 6.56 

Teacher competence 7 5.74 

Digital classic comparison 7 5.74 

School equipment 6 4.92 

Curriculum 5 4.10 

Digital education technology usage areas 5 4.10 

Student competence 3 2.46 

Level of benefiting from digital education technology 3 2.46 

The adequacy of technological tools 2 1.64 

Intervention 

Effectiveness 

There is a positive effect. 19 15.57 

No positive effect 5 4.10 

Opinion 

Positive aspects / points / benefits of digital teaching 

technology 
24 19.67 

Negative aspects / points / benefits of digital teaching 

technology 
9 7.38 

Use cases and forward thinking 6 4.92 

Measuring tool 

development 

A valid and reliable scale 1 0.82 

A valid and reliable rubric 2 1.64 

Total  122 100 

* Some studies have reached more than one result. 

According to the results of the studies discussed within the study's scope, it was determined that more 

results were obtained regarding the analysis of the use of digital teaching technology according to various 

variables under the theme of situation determination. In these studies, especially in the analyzes made 

according to the gender variable, it was concluded that female students were more successful than boys. It 

has been revealed that students with high socioeconomic status use digital teaching technology in Turkish 

lessons more. The fact that the using digital teaching technology in Turkish education is necessary was 

emphasized in the conclusion part of eight studies. The conducted studies concluded that teachers generally 

lacked technical knowledge and could not ensure the efficient adaptation of instructional technologies to 

Turkish education processes. In the conclusion parts of the research, it has been determined that the 

comparisons of digital teaching technologies and classical methods are relatively high, and the 

positive/negative aspects of both are expressed. Under the theme of intervention effectiveness, it has been 

found that the vast majority of impact studies have reached a positive effect in favor of the use of digital 

teaching technology. In studies that did not detect a positive effect in favor of digital teaching technology, 

it was concluded that reading on the screen generally (f = 3) did not have any positive effect on reading 

comprehension. Apart from this, it has been observed that there is a significant difference in favor of the 

experimental group (15.57%) in studies aiming to determine the effects of other types of digital teaching 

technology on the relevant learning areas. Under the theme of opinion, the results obtained from the 

opinions of the teachers, teacher candidates, and students regarding the use of digital teaching technologies 

in Turkish education were evaluated. Under this theme, the positive/beneficial aspects of digital teaching 

technologies are generally emphasized. According to the research results, it is understood that there are 

more positive opinions about the use of digital teaching technologies in Turkish education. These opinions; 

It is stated that digital teaching technologies increase students 'interest in the course, help them gain reading 

habits, and support students' permanent learning when taught on digital teaching technologies. However, 

negative opinions were expressed in nine studies. These opinions are that classroom management is difficult 

when lessons are taught using digital teaching technologies. Technology harms students in terms of health, 
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and attention should be paid to harmful content in technological environments. Under the theme of 

developing measurement tools, it was concluded that valid and reliable measurement tools were added to 

the literature. 

Findings regarding the recommendations of the studies 

In the study, the examined studies' suggestions were also analyzed, and the themes for whom these 

suggestions were directed were specified. It has been observed that the suggestions expressed in the 

investigated studies are directed at the Ministry of National Education, teachers, and researchers. 

Table 13. 

Distribution of Studies by Suggestions * 

Theme Code f % 

Ministry of National 

Education 

Training teachers for the effective use of digital teaching technologies in Turkish 

lessons 
36 16 

Training students for the effective use of digital teaching technologies in Turkish 

lessons 
19 8.44 

Creating resources for the effective use of digital teaching technologies in Turkish 

lessons 
18 8 

Updating the curriculum 4 1.78 

Adding technology and literacy courses to the curriculum 6 2.67 

Family Education 3 1.33 

Setting up a technologically robust internet infrastructure 2 0.89 

Teacher 
Use of digital teaching technologies in lessons should be ensured 35 15.56 

Individual effort (for practical use and prevention of digital divide) 3 1.33 

Researcher 

Conducting studies with larger samples 31 13.78 

Conducting studies on the effect of different technological 

tools/techniques/equipment 
24 10.67 

Impact studies on different skills/learning areas 13 5.78 

Conducting studies with different research directions 11 4.89 

Conducting studies with different sample groups 6 2.67 

Conducting studies on the relationship with different variables 4 1.78 

Performing more level determination studies (teacher and student) 3 1.33 

Conducting studies on the effect of using digital education technologies together 

with different techniques/strategies 
1 0.44 

Unspecified No recommendation expressed 6 2.67 

Total  225 100 

* In some studies, more than one recommendation has been presented. 

When the Ministry of Education suggestions are examined, it is noteworthy that it is highly recommended 

to train teachers and students in the use of digital teaching technologies in Turkish lessons. Apart from this, 

technology-based digital resource development is also among the highly recommended codes. Suggestions 

offered to teachers are towards using digital teaching technologies in Turkish lessons in a practical way. 

Most studies emphasized that teachers should use digital teaching technologies in their lessons. When the 

suggestions presented to the researchers are examined, conducting studies with a larger sample ranks first 

with 13.78%. Apart from this, using different technological tools, focusing on different skills/learning areas, 

and choosing different research methods are among the suggestions identified under this theme and 

presented by many studies. 

4. Conclusion and Discussion 

When the research findings are examined, the research published in national and international journals is 

frequently scanned in the TR [NANaIC] index (Table 3). At the same time, thesis studies are mostly carried 
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out at the graduate level. It is thought that the publication of the articles included in the scope of the study 

in journals that are scanned by the TR [NANaIC] index is related to the associate professorship criteria of 

the Interuniversity Board of the Republic of Turkey (IBRoT). IBRoT (2020) announced it must publish at 

least three publications in journals indexed by TR [NANaIC] in March and previous application conditions. 

Apart from this, the low number of studies scanned by the Web of Science (WoS) indexes (Table 3) is seen 

as a negative situation. In this respect, it is thought that academicians working in the relevant field should 

be encouraged more. The academic promotion criteria should be reviewed in this context for the publication 

of WoS data-based studies. A small number of universities give the fact that the thesis studies favor the 

Ph.D. degree because the postgraduate education programs in the relevant field are generally limited to 

master's education. 

When the studies are examined by years, it is seen that there has been a significant increase in the number 

of studies on the use of digital teaching technology in Turkish language education (Table 5). Bağ and Çalık 

(2017) stated that digital teaching technology studies are less studied due to the difficulty of implementation 

and should be carried out more frequently. Considering the number of studies in which digital teaching 

technology is used in Turkish language education, it can be thought that this need has been realized in 

Turkish language education. The increase in the popularity of digital teaching technology in recent years 

and the increased inclusion of these technologies in learning-teaching processes are seen as the reason for 

this increase (Lai and Bower 2019). 

According to the findings obtained as a result of the study, it was seen that in the studies on the use of 

digital teaching technology in Turkish education, digital story creation, screen reading, and digital literacy 

digital teaching technologies were preferred as a type of technology (Table 6). It can be said that digital 

story creation studies are highly preferred because students do not usually enjoy writing activities more fun 

(Özerbaş and Öztürk 2017; Demirer and Baki 2018). Because it is seen as one of the necessary conditions 

to make students enjoy the process more in order to increase their writing success (Clark 1990). Today, 

screen literacy and digital literacy are thought to be preferred because they eliminate the need to carry 

books, are fast accessible, and are carried out everywhere via smartphones (Tavşanlı and Akaydın, 2017). 

It is also predicted that it may have been preferred in terms of not restricting teaching only to the classroom, 

thus expanding the learning paradigm (Su and Cheng 2013). It can be said that the increase in the frequency 

and duration of social media use ((Haşiloğlu et al. 2020; Perrin 2015; Yılmazsoy et al. 2020) is one of the 

reasons why this type of technology is preferred. However, it is known that social media platforms have 

different uses with new updates every day. For this reason, studies should be continued on how to repeat 

these studies periodically and how to integrate social media environments into education processes better 

(Lau 2017). 

When the learning areas of the researches are examined, it is seen that reading skill is in the first place, and 

Turkish language course general success and writing skill follow reading skill. It is thought that these 

learning areas are preferred more because reading and writing skills have a significant effect on the general 

success of individuals in the Turkish language course and determine the limits of students' overall academic 

achievement (Aram 2005). In addition, the benefits of reflective writing and reading on the academic 

success of students, especially during the pandemic period, have been determined. Because reading and 

writing skills are the basis of learning (Salim et al. 2021). After learning how to read and write, the 

individual can improve himself in many aspects, primarily cognitive (van den Broek and Espin 2012). 

Because of these qualities, reading and writing skills are studied more frequently than listening and 

speaking skills. However, the lack of any studies on speaking skills is seen as a severe deficiency. To 

overcome this deficiency, the number of technological designs for mother-tongue teaching should be 

increased. As teachers use technologies for listening and speaking skills in their classrooms, students' 
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competence in these areas will increase. It is stated that technology should be present in all areas of mother-

tongue teaching (Cardoso 2019). 

In the investigated studies, the reasons for conducting the research were not clearly stated, and the reasons 

for the research were obtained through a detailed reading and analysis. In this regard, the most frequently 

expressed research justification was expressed as a deficiency in the field. When Table 5 is examined in 

the findings section, it is seen that this situation may be a deficiency until a specific period. However, the 

increase in studies on the digital teaching technology in Turkish education has helped eliminate this 

deficiency. It is a known fact that digital teaching technologies increase their popularity day by day in the 

field of language education (Bax 2011). In this context, the increase in the number of digital teaching 

technology-based studies conducted for Turkish lessons means that Turkish researchers continue their 

research by following the current international literature. When other reasons are examined, the reasons for 

setting an example for technology education integration and increasing the prevalence of technology come 

to the fore. After the digital teaching technology becomes widespread and effective in every field, how it 

can be adapted to learning-teaching processes and made efficiently is an important issue (Christensen 

2002). The Ministry of Education launched the Fatih Project in Turkey and has carried out serious work 

across Turkey to support this process. However, it was stated by the researchers that some problems were 

encountered in this project (Ayvacı et al. 2014). In this direction, it is vital to prepare well for this process 

and identify applications that will increase productivity and create a model. It is understood that this 

deficiency is noticed in the reasons for the studies that deal with the use of digital education technologies 

in Turkish education. Another reason is the importance of using digital teaching technologies in Turkish 

lessons. The importance of this issue was emphasized insistently in the research examined. It was stated as 

a justification that the studies in this field should increase in line with the importance of digital teaching 

technologies (Bal and Uslu 2018; Özdemir 2017). However, teacher inadequacies, incorrect practices, and 

technical/infrastructural problems in the use of digital teaching technology are also the reasons for some 

studies (Büyükkarcı and Müldür 2017; Ertem 2016; Yılmaz 2019). The reasons mentioned above show that 

the work to be carried out in this field would maintain its importance. 

The reasons mentioned above show that the work to be carried out in this field will maintain its importance. 

Within the study's scope, the research aims were also examined, and it was seen that the purposes of 

determining the situation were determined frequently. This situation is based on the assumption of lack of 

research, as is often stated in the research reasons. Because researchers want to reveal the current situation 

first. Apart from due diligence, it has been observed that researches generally aim to determine the effect 

of digital teaching technologies on achievement and attitude. It can be said that this is because success and 

attitude are the most studied variables in educational research (Çalık et al. 2015). The frequent use of 

attitude scales and achievement tests relaxes the researchers in the data collection process and allows 

collecting large numbers of data in a short time. In terms of these qualities, it is thought that success and 

attitude variables are frequently preferred. Revealing the views of teachers, students, and teacher 

candidates, who are the stakeholders of the process, on the use of digital teaching technology is also among 

the studies' aims. It can be said that these goals are generally preferred as they allow a more in-depth 

examination of the current situation, which is quantitatively put forth. In studies aiming to develop a 

measurement tool, it may be thought that the measurement tools to be developed will enrich the field and 

facilitate researchers with valid/reliable measurement tools. 

Generally, qualitative research methods are preferred in the investigated studies (Table 9). The screening 

method's preference the most after qualitative research methods also shows that studies have yet to 

understand the process. Both qualitative research and screening studies aim to reveal, examine, and interpret 

the existing situations in depth. It is seen that quantitative and mixed research methods are also preferred 

in the studies discussed (Table 9). The fact that researchers researched different intervention programs 
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(different types of digital technology) increased the number of studies that preferred quantitative and mixed 

research methods. Compared to quantitative, qualitative, and screening studies, fewer mixed-method 

studies have been conducted. This situation is thought to be due to the high workload of mixed-method 

studies and the longer time to reach results / less recognition than other research methods (Yin 2006). 

It is seen that most of the studies included in the scope of the research were carried out with a sample size 

of 31-100 people (Table 10). It is thought that the samples of the studies were determined in this way by 

the nature of the research methods. For example, most quantitative studies examined have an experimental 

and control group. The majority of such studies have been conducted with this number of samples. Again, 

reaching more participants may not be preferred, as it is both challenging and will increase the workload. 

It can be said that the high number of studies conducted with 30 or fewer participants is due to the nature 

of the qualitative research method. It is known that qualitative research is carried out with a small number 

of participants since the data collection, raw data processing, and data analysis process are complicated, 

and the study is based on an in-depth analysis (Eisner 2017). It is seen that the studies on the use of digital 

teaching technologies in Turkish lessons are mostly carried out with teachers and students who are the 

stakeholders of the process. It is thought that it is a deficiency that there is no study conducted with high 

school students. When the studies are examined based on branches, it is seen that the primary school level 

is preferred more, as they mostly work with primary school students and classroom teachers. It is thought 

that this is because primary school is a critical period for students' language development (Aram 2005). 

When the studies' results were examined, it was seen that the positive aspects of digital teaching 

technologies were revealed more (Table 12). There are studies in which the negative aspects of using digital 

teaching technology are also determined. However, it was observed that the use of technology in teaching 

processes would be beneficial, and suggestions for the future were made in this direction (Bernacki et al. 

2020; Raja and Nagasubramani 2018). In the studies conducted, it has been determined that the intervention 

results generally result in a positive effect. It can be said that presenting new methods other than traditional 

methods to students, using technology better by students, adapting to the process more efficiently, and using 

technology (Zabatiero et al. 2018) are the reasons for this positive effect. There are also studies in which 

interventions have no positive effect. In these studies, it was stated by the researchers that the digital 

teaching technologies were not used correctly, the processes were not operated correctly (for example, the 

technological competence of the practicing teacher is low). 

It was observed that the use of digital teaching technology applications in Turkish language courses was 

also examined according to various variables. For example, it has been concluded that female students are 

better at technology literacy than male students. However, it has been stated that male students are more 

successful in digital games. This situation can be explained by the fact that female students are more eager 

to read and write (Abd Ghani et al. 2020), and male students are more willing to play games (Tavşanlı, 

2018). This finding shows that the gender variable affects the use of digital teaching technology. In the 

studies conducted, it was concluded that besides the gender variable, socio-economic status also affects 

technology use. It is not surprising given that technology use is associated with economic efficiency (Rowe 

2019). Again, in the studies conducted, it was concluded that teachers 'perceptions in terms of technological 

competence were low, students' perceptions were high, and this situation caused the digital divide. These 

results reveal the importance of teachers' technological competence. Because the inadequacy of the 

teachers, who are the implementers of the process, is one of the most fundamental factors that prevent the 

use of technology in educational processes (Joo et al. 2018). 



JETOL 2021, Volume 4, Issue 2, 70-95 Kaldırım, A. & Tavşanlı, Ö. F. 

 

 

 

 

 

 
 

85 
 

5. Suggestions 

In the conducted researches, suggestions for the Ministry of National Education, teachers, and researchers 

were presented. The recommendations submitted to the Ministry of National Education are gathered under 

the headings of providing training to increase teacher's and students' technological competence, strengthen 

the technical infrastructure, and make changes in the curriculum. Suggestions offered to teachers are for 

them to improve themselves in technological competence. In the recommendations presented to the 

researchers, it was stated that the intervention designs whose effects will be tested in the studies to be 

carried out, the focused skills, research methods, sample size, and type could be differentiated. 

The following recommendations are made in line with the results of the study: 

1. The low number of studies published in journals indexed by Web of Science (WoS) indexes and dealing 

with digital technologies in Turkish education is seen as a negatively. Accordingly, it is recommended to 

introduce more severe incentives and progress criteria for the publication of WoS data-based studies. 

2. When the studies are examined according to learning areas, it is noteworthy that the number of studies 

on speaking and listening learning areas is quite limited. It will be beneficial to focus on the relevant 

learning areas in the research that the researchers will carry out in this direction. 

3. Compared to quantitative, qualitative, and descriptive studies, it has been determined that mixed-method 

studies are performed in less number in the investigated studies; For this reason, it can be said that mixed-

method studies should be increased. 

4. It is noteworthy that studies on the use of digital teaching technologies in Turkish language education 

are generally carried out with similar types of technology. In this direction, it is recommended to work on 

different digital technologies. 

5. It is noteworthy that there are very few studies on the first reading and writing processes in the conducted 

studies. It is known that it is quite tricky to compensate for the possible lack of education in the primary 

school period. Because digital technologies are more involved in learning-teaching processes than the past, 

and that the educational processes of young children are more affected by this situation, it can be stated that 

first reading and writing should be supported more with digital technologies-especially today, where the 

Covid-19 pandemic is significant. 

6. The results of the studies discussed within the study's scope show that the competencies of teachers and 

teacher candidates in using digital technology are at a low level, and this situation results in the digital 

divide. In this framework, it is recommended that in-service and pre-service training activities for increasing 

teachers’ and teacher candidates' technological competence be carried out by the MoNE and Education 

Faculties. 
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This study aims to investigate the effect of gamification on fifth-grade students’ 

academic achievements and attitudes towards mathematics course. For this purpose, the 

teaching process of the “fractions” as a subject of the mathematics course is equipped 

with gamification elements. The quasi-experimental design is preferred as the research 

design. Achievement test and attitude scale were used as data collection instruments. The 

participants of the study consisted of fifth-grade students (n = 46). The Pyramidal Design 

Model was preferred as the gamification design model in this study. Elements of this 

model were adapted to the class level of participants in this research. As a result of the 

study, a remarkable statistical difference was observed in the achievement test in favor 

of the experimental group. However, no major difference was observed in the attitude 

scale results. This study contains suggestions for the educational use of gamification 

based on research findings. Research Article 

1. Introduction 

The technological opportunities of the 21st century have led to differentiation in the learning profiles of 

today’s students (Balakrishnan & Lay, 2016; Eleyyan, 2021; Liu et al., 2020; Ndibalema, 2020). The 

learning profiles have differentiations according to learners’ ages (Avcu & Er, 2020; Cevher & Yıldırım, 

2020). However, educational games are considerable for every learning profile (Garber Jr et al., 2018; Gök, 

2020; Ruiperez-Valiente et al., 2020; Umay, 2002). In addition, educational contributions of games and 

game-like formations have been proven by researchers, especially for primary and secondary school 

students (Asan & Çeliktürk-Sezgin, 2020; Eltem & Berber, 2020; Uğurel & Moralı, 2008; Yaşar, 2018). 

Accordingly, teachers should choose contemporary teaching methods and techniques for these different 

profiles increase to students’ interest in teaching processes (Kiryakova et al., 2014). One of these game and 

game-like methods that aim to have a more enjoyable interaction for the participants in their work (Wood 

& Reiners, 2015) is “gamification” (Lee & Hammer, 2011). Gamification aims to improve participants’ 

personal qualities such as permanence, creativity, and flexibility by targeting their motivations (Lee & 

Hammer, 2011). 

Gamification can be part of student’s educational lives in the years to come. It is thought that gamification 

can be successful in directing students’ motivations towards learning activities and this situation can 

positively contribute to students being successful individuals in their academic and social lives (Lee & 

Hammer, 2011). Accordingly, the studies show that gamification affects students’ academic achievement 
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and attitudes (Barata et al., 2013; De-Marcos et al., 2014; Dominguez et al., 2013; Hanus & Fox, 2015; 

Mekler et al., 2013; O’Donovan et al., 2013). When the related literature (Kim & Castelli, 2021; Klock et 

al., 2020; Lister, 2015; Manzano-Leon et al., 2021; Swacha, 2021) is reviewed, it is seen that gamification 

can be used in the fifth-grade mathematics course. From this point of view, it was thought that gamification 

might have an effect on students’ performance and attitudes towards the course. Thus, this research has 

been conducted in this direction. Therefore, this study performed to be an answer for the following research 

questions: 

• Does Gamification affect fifth-grade students’ academic achievement in mathematics? 

• Does Gamification affect fifth-grade students’ attitude towards the mathematics course? 

2. Theoretical Framework 

2.1. Mathematics Education and Games 

Throughout history, games that take place in human life are not contradictory to mathematics (Uğurel & 

Moralı, 2008). According to Umay (2002, p. 280): “Games are mostly mathematics and mathematics is 

completely game”. Ratiocination, creative thinking, making inferences and similar interactions in the basic 

structure of mathematics are seen in the structure of games. This situation makes it convenient to include 

games in the mathematics teaching process (Hacısalihoğlu-Karadeniz, 2017; Ke & Clark, 2020; Tokac et 

al., 2019). 

Using games in the mathematics teaching process is one of the methods that can assist students to learn 

mathematics with enjoyment (Beyhan & Tural, 2007). The enjoyable world of games; positively affects 

students’ attitudes towards mathematics, learning motivation, and active participation in the course. In this 

way, learning environments become interesting for students (Deng et al., 2020; Gök, 2020; Moon & Ke, 

2020). 

2.2. What is Gamification? 

The concept of “gamification”, which has become popular since 2010, is revealed itself in the business 

world, health, and education areas (Deterding et al., 2011). There are different definitions of gamification 

in the literature. 

Deterding et al. (2011) defined gamification as the inclusion of game design materials in non-game 

environments. Likewise, Dominguez et al. (2013) defined gamification as including game elements in a 

non-game implementation to increase user experience and interest. In addition, Kim & Lee (2015) defined 

gamification as applying game design to the non-game processes. 

When the definitions in the Turkish studies are examined, Bozkurt & Genç-Kumtepe (2014) described 

gamification as the implementations regarding the game philosophy that increase individual motivation and 

convert the process interesting for the participants. Furthermore, Sezgin et al. (2018) defined gamification 

as it is the planned addition of game elements to processes that do not have game factors. In addition, 

Gökkaya (2014) defined gamification as an educational platform that aims to internalise the extrinsic 

motivations of individuals and rewards along with feedback. When the definitions were examined, 

gamification can be defined as equipping non-game processes with game design elements. 

There are approaches in the literature that are confused with gamification. The first of these is game-based 

learning. The use of the expression “game” in gamification, just like in game-based learning, may cause 

this similar perception problem. Unlike game-based learning; in gamification, “game” finds its place not as 

an actor but as a philosophy. Therefore, gamification and game-based learning are different and should not 

be confused (Bozkurt & Genç-Kumtepe, 2014; Sezgin et al., 2018). 
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2.3. Gamification in Education 

Although gamification is a new term that emerged recently, it has been used in the educational areas, the 

economy, marketing, advertising, and production sectors (Yıldırım & Demir, 2014). One of the main goals 

of gamification is to increase participants’ motivation and assist them to have positive experiences in life 

events (Kim & Lee, 2015). Most students do not view traditional classroom activities at school as enjoyable 

experiences (Dursun & Dede, 2004). Therefore, it is thought that the enjoyable world of gamification can 

assist to overcome the motivation and contribution problems of today’s education systems (Lee & Hammer, 

2011). 

Education researchers have taken a keen interest in gamification (Dominguez et al., 2013). Lee & Hammer 

(2011) have described assembling education and game elements as combining peanut butter with chocolate 

to create a wonderful taste. Studies show that gamification can make a positive contribution to the education 

process (Kim & Castelli, 2021; Klock et al., 2020; Lister, 2015; Manzano-Leon et al., 2021; Swacha, 2021). 

In addition, the adaptation of gamification to learners is considered a remarkable point in the use of 

gamification in education. Thus, it will be easier for learners with different abilities to participate effectively 

in the learning environment (Sezgin et al., 2018). Students who increase their active participation can 

establish new bonds to understand their learning process. This situation can encourage students to 

participate in educational processes more effectively (Lee & Hammer, 2011). With this respect, it was 

thought that gamification could also be effective for fifth-grade mathematics education and this study’s aim 

was determined with this mind. 

3. Methodology 

3.1. Research Design 

The matching-only pretest-posttest control group quasi-experimental design, which is one of the 

experimental research models was preferred in this study. In this design, experimental and control groups 

are tried to be matched based on a specific variable (Büyüköztürk et al., 2018; Fraenkel et al., 2011). 

The purpose of the quasi-experimental design method is to determine the amount of change between the 

experimental and the control group (Büyüköztürk et al., 2018). This method aims to divide the students into 

two equal groups based on their academic averages related to the mathematics lesson. Assigning process 

of those students to the experimental and control groups was carried out by matching (Fraenkel et al., 2011). 

At the beginning and the end of the process, the academic achievement test on the subject of the 

mathematics lesson of “fractions” was applied to both groups. In addition, the attitude scale towards the 

mathematics lesson was studied as pre-test and post-test to both groups. The experimental design of this 

study is shown in Table 1. 

 

Table 1.  

The matching-only pretest-posttest control group design 

Group  Pre-Test Process Post-Test 

E M O1 X O3 

C M O2 C O4 

E: Experimental group. 

C: Control group. 

M: Matching according to academic achievement in mathematics. 

O1: Experimental group pre-test. 

O2: Control group pre-test. 

X: Gamified teaching process. 

C: Non-gamified teaching process. 
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O3: Experimental group post-test. 

O4: Control group post-test. 

Table 1 shows the processes in the quasi-experimental designs used in the research. The experimental and 

control groups teaching process was performed based on the Fifth-Grade Mathematics Curriculum (Milli 

Eğitim Bakanlığı [Ministry of National Education] [MEB], 2018). Unlike the control group, the teaching 

process in the experimental group was supported by gamification elements. By this way, gamification 

elements were performed in the experimental group during six weeks of the experimental process. No 

features and items related to gamification were included in the teaching process of the control group. Both 

groups were tested with pre-test and post-test in terms of academic achievement and attitudes towards 

mathematics. 

3.2. Study Group and Ethical Considerations 

This research consists of fifth-grade students of a school in the West Black Sea region of Turkey. 

Participants are divided into two equal groups in terms of academic achievement and class size (Table 2). 

Experimental and control groups were determined by random selection between two classes. Both groups 

were consisting of 23 students. 

The research process was carried out by following appropriate ethical merits (Lodico et al., 2010). 

Participation in research occurred on a voluntary basis and students had the right to leave the process 

whenever they wanted. Written consents for the research have been obtained from the relevant institutions. 

Since the participants were under 18 years of age, written consent forms of the students were received from 

the parents. In addition, students and parents were informed that their personal information regarding the 

research data will be kept confidential and the collected data will only be used for this research. 

3.3. Data Collecting Tools 

The first author of this study prepared the academic achievement test used in this study. In the test 

development process, multiple-choice test development steps specified by Turgut & Baykul (2015) were 

followed. 

The application of the 32-item trial form, of which items were written in accordance with the subject of 

“fractions”, was performed in the 2017-2018 academic year. After the trial form results obtained, expert 

opinions were requested to assess the propriety of the test items. For this purpose, six experts who are 

researchers in Curriculum & Instruction and Mathematics Education were consulted for their opinions. The 

test was revised according to the experts’ opinions. According to the statistical analysis results of this 24-

item form; the test variance was 33.39 and the standard deviation value was 5.77. The Cronbach Alpha 

reliability coefficient and the average difficulty value were measured respectively as .87 and .59. The 

average discrimination power was .66. 

Students’ attitudes are tested with the “Attitude Scale Towards Mathematics” developed by Önal (2013). 

This scale aims to determine secondary school students’ attitudes towards mathematics lessons. The scale 

consists of 21 Likert-type items rated between Strongly Agree (5) and Strongly Disagree (1). 

In line with the factor analysis results applied by the researcher who created the scale, the scale items were 

divided into 4 subcategories (Interest, Anxiety, Study and Necessity). According to validity and reliability 

analysis, the variance explained by the scale constitutes 55.12% of the total variance. In the reliability 

calculations of the scale, the Cronbach Alpha coefficient was determined as .90 (Önal, 2013). 

3.4. Data Analysis 

In the analysis process of this study, the data collected with the achievement test and attitude scale were 

analysed. In the process of creating the academic achievement test, the “Iteman” item analysis program was 

used to perform the item analysis. Also, the SPSS Software (The Statistical Packet for the Social Sciences) 

was used in the analysis of the data collected from the experimental process. 
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Considering the size of classes that are less than 30, non-parametric tests “Mann-Whitney U” and 

“Wilcoxon Signed Rank Test” were decided to be used for analysis. “Wilcoxon Signed Rank Test” and 

“Mann-Whitney U” are non-parametric tests used in behavioral and social sciences when data are not 

normally distributed or the sample size is less than 30 (Gravetter et al., 2020; Kraska-Miller, 2013; Pagano, 

2012; Pett, 2015; Salkind, 2016; Siegel, 1956; Sokal & Rohlf, 2009; Turgut, 2014).  The Wilcoxon Signed 

Rank Test is used for dependent groups and Mann-Whitney U Test is used for independent groups in order 

to examine the statistical difference (Kraska-Miller, 2013; Pagano, 2012; Salkind, 2016; Turgut, 2014). 

Accordingly, both tests were used in the analysis process of this study. 

3.5. Gamification Design in This Research 

Pyramidal Design Model, which Werbach & Hunter (2012) developed, is preferred as the gamification 

design model of the research. Considering Pyramidal Design Model’s elements were adapted fifth-grade 

students’ level. This model was considered appropriate in terms of participations’ level and the selected 

subject. Elements of the Pyramidal Design Model are shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Pyramidal design model 

 

As shown in Figure 1, there is no obligation to use all elements of dynamics, mechanics, and components 

in gamification designs. The elements of this model can be determined according to the characteristics of 

the educational environment (Bozkurt & Genç-Kumtepe, 2014; Werbach & Hunter, 2012). Accordingly, 

grade level and school characteristics were taken into consideration. 

It can be said that the “Do not worry, try again!” idea is the main idea of the gamified processes. (Werbach 

& Hunter, 2012). This idea was intended to extend into the process. In addition, the gamification process 

was designed and implemented that each student could gain affective, cognitive, and social gains from the 

process (Lee & Hammer, 2011). In this direction, the elements were adapted and coordinated. Considering 

that the study will be conducted at this age level, interpersonal competition is not included in the system. 

Accordingly, all situations that could lead to the “Loser” phenomenon were excluded from the process. 

Thus, the “Leaderboard” element, in which the students are ranked according to their general scores, is not 

included in this research. However, instead, a new element called “Progress Map” is included in the process.  

The Progress Map element is formed by combining the “Narrations” and “Progression” elements. “Progress 

Map” and other elements that were selected and adapted for the process are shown in Figure 2. 
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Fig. 2. Gamification elements of this research 

 

Figure 2 shows the gamification elements used in the study. Considering that the elements will be used for 

the fifth-grade level, the selected game elements are not given in the digital environment and have been 

concretised as much as possible. It is thought that this situation will increase the usefulness of the elements 

for fifth-grade students. 

3.6. Implementation Process 

In order to maintain an equal teaching environment, this study’s first author decided to be the mathematics 

teacher of both groups. The application process started with pre-tests of both groups. Achievement test and 

attitudes scale were applied to the experimental and control groups to determine their prior knowledge of 

Fractions lesson and attitudes towards the mathematics course. The first author was also the exam 

supervisor in the testing processes. Students were informed about the implementation details of the testing 

process (pencil, eraser, test period, etc.).  

The experimental implementations based on researching process were carried out for six weeks in five-

course hours per week. In both groups, the teaching process was performed based on the Fifth-Grade 

Mathematics Curriculum (MEB, 2018). Contrary to the procedure in the control group, the experimental 

group’s teaching process included gamification components that were modified and tailored for the fifth-

grade level. The visuals containing explanations for some of these elements are shown in Figure 3, Figure 

4 and Figure 5.  
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Fig. 3. Progress map 

 

 

 

Fig. 4. Badges and collections 
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Fig. 5. Avatars 

Figure 3, Figure 4, and Figure 5 show visuals of the gamification elements that were used in the research. 

In the first weeks of the application, the students were informed about these elements. After this stage, the 

progress maps were delivered to each student in the experimental group. And then, each student was 

requested to customise their maps and identify their avatars. Badges are given to students in the last lesson 

of each week, according to their weekly achievements. Following the weekly feedbacks, information was 

given about the next week’s tasks and homework. In this way, the gamified process continued for six weeks 

from the first week to the last week, adhering to the Fifth-Grade Mathematics Curriculum (MEB, 2018) 

and using the defined gamification elements. 

4. Findings 

4.1. Pre-Test and Post-Test Values of Achievement Test Scores of Experimental and Control Group 

Students 

Before and after the gamified process, an academic achievement test was applied to the participants. Score 

statistics for these tests are shown in Table 2. 

 

Table 2.  

Pre-test and post-test values of achievement test scores of experimental and control groups 

                          Pre-test Post-test 

Group N  S N 
 

S 

Experimental 23 27.89 6.93 23 60.14 19.21 

Control  23 27.17 10.87 23 47.10 19.92 

 

Table 2 shows the pre-test and post-test statistics of the experimental and control groups. According to 

these statistics, the achievement test pre-test mean scores of the experimental and control groups were found 

to be close and the statistical significance of this proximity was tested. With respect to the analysis results, 

the means of the two groups were statistically verified. By this mean, it can be said that the experimental 
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research conditions were satisfied. At the end of the process, the statistical significance of the difference 

among the post-test mean scores between the experimental and control groups was analysed. Analysis 

results regarding all data are presented below. 

 

4.2. Examination of the Relationship Between Achievement Test Scores of Experimental and Control Group 

Students 

The Mann Whitney U Test was used to statistically analyse the difference between the achievement test 

scores of the experimental and control groups in this study. Test results are presented in Table 3.  

 

Table 3.  

Mann Whitney U Test results of achievement test scores according to experimental and control groups 

Group N Rank Mean Rank Sum U P 

Experimental 23 28.78 662.00 143.00 .007* 

Control 23 18.22 419.00 

Total 46   

 *p < .05. 

 

Table 3 shows the results of the Mann Whitney U Test of achievement test scores. Accordingly, as a result 

of the six weeks experimental study, it was seen that there was a significant difference between the 

achievement test scores of the experimental and control groups (U = 143.00, p <.05). Considering the mean 

ranks, it is understood that the achievement test scores of the experimental group are higher than the 

achievement test scores of the control group. Based on this finding, it can be said that gamification is 

effective in increasing students’ achievement in the mathematics course. 

4.3. Examination of the Relationship Between Experimental Group Students’ Pre-Test and Post-Test 

Achievement Test Scores 

The Wilcoxon Signed Rank Test was used to statistically analyse the difference between the achievement 

test scores of the experimental group. Test results are presented in Table 4.  

Table 4.  

Wilcoxon Signed Rank Test results of achievement test scores according to experimental group 

Post-Test - Pre-Test N Rank Mean Rank Sum Z P 

Negative Ranks 0 .00 .00 4.20 .000* 

Positive Ranks 23 12.00 276.00   

Equal 0 - -   

Total 23     

 *p < .05. 
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Table 4 shows the results of the Wilcoxon Signed Rank Test of the experimental group achievement test 

scores. Analysis results indicated that the experimental group students’ achievement test scores have a 

significant difference between the pre-test and post-test scores (Z = 4.20, p <.05). Considering the results 

that are shown in Table 4, it is understood that the difference is in favour of the positive ranks. According 

to these results, it can be said that gamification has an important effect on increasing students’ achievement 

in the mathematics course. 

4.4. Examination of the Relationship Between Control Group Students’ Pre-Test and Post-Test 

Achievement Test Scores 

The Wilcoxon Signed Rank Test was used to statistically analyse the difference between the achievement 

test scores of the control group. Test results are presented in Table 5.  

Table 5.  

Wilcoxon Signed Rank Test results of achievement test scores according to control group 

Post-Test - Pre-Test N Rank Mean Rank Sum Z P 

Negative Ranks 0 .00 .00 4.20 .000* 

Positive Ranks 23 12.00 276.00   

Equal 0 - -   

Total 23     

 *p < .05. 

Table 5 shows the results of the Wilcoxon Signed Rank Test of the control group achievement test scores. 

Analysis results show a significant difference occurred in the control group students’ achievement test 

scores (Z = 4.20, p <.05). Considering Table 5, it is understood that the difference is in favour of the positive 

ranks. According to these results, it can be said that the control group students’ achievement increased 

without gamification elements. 

4.5. Pre-Test and Post-Test Values of Attitude Scale Scores of Experimental and Control Group Students 

The attitude scale was applied to the experimental and control group students to determine their attitude 

scores towards the mathematics course. This scale score statistics are presented in Table 6. 

Table 6.  

Attitude scale pre-test and post-test results of experimental and control groups 

 Pre-test   Post-test 

Group N  S N 
 

S 

Experimental 23 3.97 .71 23 3.98 .87 

Control  23 4.19 .64 23 4.11 .69 

Table 6 shows the attitude scale pre-test and post-test statistics of the experimental and control groups. The 

significance of the statistics was tested with Mann Whitney U and Wilcoxon Signed Rank Test. 

4.6. Examination of the Relationship Between Attitude Scores of Experimental and Control Group Students 

The Mann Whitney U Test was used to statistically analyse the difference between the attitude scale scores 

of the experimental and control groups in this study. Test results are presented in Table 7.  
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Table 7.  

Mann Whitney U Test results of attitude scale scores according to experimental and control groups 

Group N Rank Mean Rank Sum U P 

Experimental 23 24.41 561.50 243.50 .644 

Control 23 22.59 519.50 

Total 46   

 *p >.05. 

Table 7 shows the results of the Mann Whitney U Test of the attitude scale scores according to the 

experimental and control groups. Accordingly, as a result of the six weeks experimental activities, there 

was no noticeable difference between the attitude scale post-test scores of the experimental and control 

groups (p> .05). Based on this finding, it can be said that gamification is not effective in changing students’ 

attitudes towards the mathematics lesson. 

4.7. Examination of the Relationship Between Experimental Group Students’ Pre-Test and Post-Test 

Attitude Scale Scores 

The Wilcoxon Signed Rank Test was used to statistically analyse the difference between the attitude scale 

scores of the experimental group. Test results are presented in Table 8.  

Table 8.  

Wilcoxon Signed Rank Test results of attitude scale scores according to experimental group 

Post-Test - Pre-Test N Rank Mean Rank Sum Z P 

Negative Ranks 9 14.61 131.50 .198 .843* 

Positive Ranks 14 10.32 144.50   

Equal 0 - -   

Total 23     

 *p > .05. 

Table 8 shows the results of the Wilcoxon Signed Rank Test of the attitude scale scores according to the 

experimental group. Considering the results of the analysis, there is no remarkable difference between the 

attitude scale scores of the experimental group students before and after the experimental activities (p> .05). 

According to these results, it can be said that there was no statistically significant change in the experimental 

group students’ attitudes towards the mathematics. 

4.8. Examination of the Relationship Between Control Group Students’ Pre-Test and Post-Test Attitude 

Scale Scores 

The Wilcoxon Signed Rank Test was used to statistically analyse the difference between the attitude scale 

scores of the control group. Test results are presented in Table 9.  
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Table 9.  

Wilcoxon Signed Rank Test results of attitude scale scores according to control group 

Post-Test - Pre-Test N Rank Mean Rank Sum Z P 

Negative Ranks 12 11.46 137.50 .357 .721* 

Positive Ranks 10 11.55 115.50   

Equal 1 - -   

Total 23     

*p >.05. 

Table 9 shows the Wilcoxon Signed Rank Test results of the control students’ attitude scale scores. 

Considering the analysis results, there is no remarkable difference between the pre-test and post-test attitude 

scale scores (p>.05). According to these results, it can be said that there was no statistically significant 

change in the control group students’ attitudes towards mathematics course. 

5. Discussion, Conclusion and Suggestions 

This study aims to determine the effect of gamification on fifth-grade students’ academic achievement and 

attitudes towards the mathematics course. For this purpose, experimental procedures of the current study 

were carried out in the fifth-grade mathematics course teaching process for six weeks. The research process 

was conducted with a quasi-experimental design and research data were collected with the academic 

achievement test and attitude scale. Participants of this research were 46 fifth-grade students. The study 

results show that gamification positively affects the mathematics achievement of fifth-grade students, but 

it has no effect on attitude towards mathematics course. 

The principal strength of this study is the tangible use of main gamification elements. When the literature 

is examined, it is seen that digital platforms are mainly used for gamification applications in education 

(Kim & Castelli, 2021; Klock et al., 2020; Lister, 2015; Manzano-Leon et al., 2021; Swacha, 2021). The 

current study findings show that gamification can also be beneficial in mathematics education when not 

conduction with digital tools. In this respect, it is hoped that this study results will contribute to the 

mathematics education literature. 

The experimental applications were performed with two equal classes in terms of academic achievement 

(U=236.50, p>.05) and attitudes towards the mathematics course (U=216.50, p>.05). Gamification can be 

defined as briefly, equipping non-game processes with game design elements. Thus, the experimental 

group’s teaching process was equipped with the gamification elements which designed and adapted from 

Pyramidal Design Model (Werbach & Hunter, 2012) in this study. After the six weeks of the experimental 

process, the data collection process was completed with post-tests applications. 

When the pre-test and post-test scores of the experimental and control groups were compared statistically, 

the results show that gamification positively affected the students’ academic achievement in the 

mathematics course (U = 143.00, p <.05). In addition, the achievement test pre-test and post-test scores of 

the experimental and control groups were also compared within themselves and it is seen that the academic 

achievement of both groups statistically increased. However, it is clearly seen that the increase in the 

achievement test scores of the experimental group in which the gamification elements were used is 

significantly higher than the increase in the control group in which the gamification elements were not used. 

Likewise, the attitude scale scores were compared, and there was no statistically major difference between 

the scores of the experimental and control groups (U = 243.50, p> .05). Furthermore, the attitude scale pre-

test and post-test scores of the experimental and control groups were also compared within themselves, but 
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there is no statistical difference was found (p> .05). In this respect, it is thought that the gamification 

elements are interesting for students and thus increase their active participation in the course. This situation 

may have caused this academic achievement differentiation. Thus, this study confirms Ar (2016), Fidan 

(2016), Yürük (2019), Kumar & Khurana (2012), Cozar-Gutierrez & Saez-Lopez (2016), Yıldırım (2016), 

Gonzalez et al. (2016), Barata et al. (2013), O’Donovan et al. (2013), Mekler et al. (2013), and Dominguez 

et al. (2013)’s studies in terms of the positive effects on performance. On the other hand, this study’s 

findings do not support Karatekin (2017), Sağlık (2017), Şahin (2015), Hanus & Fox (2015), De-Marcos et 

al. (2014), and Haaranen et al. (2014)’s study findings on participant’s performance. 

On the other hand, considering the attitude scale scores, it can be said that gamification did not have a 

positive or negative impact on students’ attitudes towards the mathematics course. In other words, the 

gamified teaching process did not create a statistically significant difference in students’ perspectives on 

mathematics course. The findings clearly indicate that the attitude scale pre-test mean scores are 3.97 for 

the experimental group and 4.19 for the control group. So that the scale is a five-point Likert type, it is seen 

that the students’ attitudes towards the mathematics course were also at a high level before the research 

process. Hence, it can be seen that the students’ attitudes towards the mathematics course are already at a 

high level. This situation may have caused no statistical difference to be encountered in the analysis of the 

attitude scale scores.  Therefore, this study findings confirm Haaranen et al. (2014), Şahin (2015), Berkling 

& Thomas (2013), and Mekler et al. (2013)’s studies in terms of observing no significant statistical 

difference in the participant’s attitudes. However, this study differs from Karatekin (2017), Sümer (2017), 

Fidan (2016), Cozar-Gutierrez & Saez-Lopez (2016), Sağlık (2017), Kingsley & Grabner-Hagen (2015), 

Gonzalez et al. (2016), Polat (2014), Hamzah et al. (2015), Hanus & Fox (2015), De-Marcos et al. (2014), 

Abramovich et al. (2013), Yıldırım (2016), Brewer et al. (2013), and Li et al. (2013)’s studies in terms of 

the participant’s attitudes. 

There are two major limitations in this study that could be addressed in future research. First, this study is 

restricted to 46 fifth-grade students at a secondary school located in Turkey’s West Black Sea region in the 

2018-2019 academic year and the effect of gamification was tested only for mathematics education. Second, 

since this study was performed with young learners, game elements were concretised as much as possible 

in order to determine the effect of gamification better. For this reason, digital media tools were not used in 

this study. It was thought that this condition would provide ease of use of the game elements for young 

learners. Samples of this situation are included in this study’s methodology section. In this respect, some 

suggestions that may inspire future work are presented below. 

• This research is limited to 46 participants. Studies examining the effect of gamification can be 

conducted with more participants. 

• In this research, the effects of gamification on mathematics course were examined. Studies can be 

conducted to examine the effect of gamification in different courses. 

• Participants in this research are limited to the fifth-grade level. Studies that examine the effects of 

gamification at different grade levels can be conducted. 
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This paper presents an explorative holistic analysis of digitally-constructed gamification 

processes in mathematics education. The main aim of this study is to identify the key-

issues, intentions and trends by examining peer-reviewed publications using a 

combination of social network analysis (SNA), computerized lexical analysis and 

content analysis. Research findings indicate that there is a growing trend in gamification 

in mathematics education (GIME) research. GIME is mostly employed in primary school 

level. It was also found that, numbers is the most gamified math topic. Another research 

finding reveals that the researchers mostly use gamification to improve mathematical 

problem-solving, math achievement and math performance apart from the motivation 

and engagement. According to SNA findings, the most strategic terms in GIME research 

are as follows; geometry, fractions, mobile-learning, gender-studies, human-computer 

interaction, intelligent tutoring systems and tangible user-interfaces. GIME research is 

mostly influenced by USA and Brazil hence, the developing countries have an increasing 

interest in GIME research. Finally, findings on general research discourse implies that 

the general discourse among the sampled papers is positive. The findings obtained in this 

study may be useful to improve mathematics education by mapping a research agenda 

for researchers and educators with the exploration of potentials of GIME research. 
Research Article 

1. Introduction 

One of the general and accepted definitions of gamification is that, it is the use of game designs elements 

in non-game contexts (Deterding, Sicart, Nacke, O'Hara, & Dixon, 2011). Therefore, game-design elements 

are used to support individuals’ daily actions and acts from different points (Huotari & Hamari, 2017). 

Thus, playful experiences can be provided for learning (Koivisto & Hamari, 2014). Hence, in order to 

understand and sympathize gamification with many educational concepts such as entertainment, problem 

solving, strategy development, and socialization, it must be recognized primarily that playing is a “basic 

learning instinct” for homosapiens (Huizinga 1955). The concept of gamification of learning-teaching, 

which basically includes the act of playing, was first coined by game designer Nick Pelling in 2002 

(Werbach & Hunter, 2012) and took its place in Gartner Hype Cycle in 2011. However, we can evaluate 

the history of gamification together with the history of the games that the inclusion of games in daily life 

is as old as the history of humanity. 
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The gamification approach is mainly used to support individuals' learning through motivation and 

engagement (Kapp, 2012). Gamification does not intend to provide learning directly, but it has an impact 

on many other learning variables through motivation, and engagement. Also, it can be assumed that 

gamification, together with many variables mentioned in the literature and in this study, may also have an 

effect on right brain skills or soft skills (Elayyan, 2021) such as "critical thinking, coordinating with others, 

verbal communications, and time management". In this context, it can be stated that gamification supports 

learning through many channels. Structural components of gamification are game mechanics, game 

dynamics and aesthetics. These components become a learning design language within the gamification 

thinking philosophy. One of the outputs of this design language, especially in the subject of this study, is 

to create intriguingly cleverly designed experiences (Kim, 2011). Another outcome is to provide problem 

solving skills and engagement to a learning situation (Zichermann & Cunningham, 2011). 

Gamification can be analogue or digital, nevertheless, gamification is often “thought about as a digital 

realm” (Marczewski, 2019). We use only generic “gamification” term instead of “digital gamification” 

through this paper. The first starting point of this research is the assumption that gamification is a very 

appropriate approach to mathematics education with its features and learning variables that it affects. 

However, gamification, which is a very generous approach in terms of the use of technology, can be 

expected to offer solutions to the difficulties or constraints encountered in the field of mathematics 

education. At this point, it will be useful to summarize the difficulties encountered in mathematics 

education.  

Mathematics is an intellectual query system aimed at solving problems encountered in the fields of 

“quantity, structure, space and change”, increasing the existing knowledge and finding the universal facts 

(Lameras & Moumoutzis, 2015). This system attempts to explain the balance and harmony in the 

background of every occurrence in nature or created by human hand. The assumption that “the language of 

the nature” is mathematics (Lakoff & Núñez, 2000), is a result of such a reasoning system. The word 

mathematics has its origin in the Greek word; “mathesis” and, the word mathesis means “learning”. In 

general, mathematics can be described as a tool with its own rules, processes and symbols used to explain 

the relationships existing in nature and to solve the problems encountered, and sometimes to pose a new 

problem. The interdisciplinary and central position of mathematics in many fields of knowledge such as 

education, technology is about the strong relationship between mathematics and pedagogy, its utilitarian 

nature and the nature of its subjects (i.e., quantity, structure, space and change) (Lameras & Moumoutzis, 

2015). Therefore, it can be said that mathematics is the basic learning subject that people must internalize 

in the process of understanding and changing the world and providing benefits to others. Hence, the 

development of mathematics education for the individual and society is also a component of social 

development and progress. Mathematics should activate the mathematical thinking of individuals through 

proper examples which are consistent with their knowledge and skills. It should address their discovery 

sense and make them to ask questions about the effects of mathematics on daily life. 

Although the term “school mathematics” differs from one country to another, it mainly deals with the 

learning domains such as numbers, algebra, geometry, measurement, data analysis (statistics) and 

probability (MONE, 2018; NCTM, 2000). Research suggests that the reasons for learning difficulties 

encountered in the field of mathematics are; the deficiencies in mathematics teaching, the abstractness of 

mathematics topics, the inability of the students to interpret the verbal expressions and the inadequate 

learning readiness levels of the students. In addition, studies on the efforts to eliminate difficulties are less 

frequent compared to studies on the identification of such difficulties. In the former type of the studies, it 

has been stated that computer programs for eliminating difficulties, visualization, using appropriate 

materials and redesigning teaching can be employed in line with learning difficulties (Tatar & Dikici, 2008). 

Under the circumstances indicated above, it is clear that, nowadays, there is a need for the implementation 

of innovative approaches in teaching and learning of mathematics to eliminate the ongoing difficulties. 

Also, it can be claimed that, the long-used traditional in class teaching and learning methods in mathematics 
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teaching are insufficient now to meet the needs of the new generation of learners. In this context, the aim 

of this study is to provide a systematical overview of the gamification in mathematics education (GIME) 

research by identifying trends and patterns through a systematic review of the related literature. In line with 

this aim this study addresses the following research questions. 

• Is there a growth tendency in the number of studies published about GIME? 

• What is the most used publication type among the sampled papers? 

• What are the most used independent variables in GIME research? 

• What are the characteristics of the target participants/samples in the related research? 

• What are the most researched mathematical domains/topics? 

• What are the trends in research design (or models) in studies on GIME research? 

• Which keywords have the highest betweenness centrality and degree centrality? 

• What is the countrywide distribution of related research? 

• What is the general research discourse among the studies? 

• What are the trends in GIME research in terms of lexical analysis? 

2. Methodology 

2.1. Research Model/Design 

This paper is a hermeneutically-oriented (Boell & Cecez-Kecmanovic, 2014; Watson & Webster, 2020) 

explorative systematic review that seeks to arrive a holistic overview of digital gamification approach in 

mathematics education. The main aim to choose this type of research method was to identify the current 

state of the art, intentions and patterns of GIME research to guide researchers in future work (Petticrew & 

Roberts, 2008). Systematic reviews aim to summarize and thus, syntheses the results of previous studies in 

a specific field. This type of research seeks to inform the readers on the effectiveness of particular programs, 

approaches or methods by analyzing larger amounts of empirical studies that focus on the similar research 

topic (Van Klaveren & De Wolf, 2015). Setting predefined questions and inclusion & exclusion criterias 

are the typical prerequisites for systematic reviews. Systematic reviews can be regarded as “small scaled 

independent research projects in itself” (Denyer & Tranfield, 2009) that lead and direct trends for planning 

future breakthroughs. 

For the purposes of this current systematic review, social network analysis (SNA), lexical thematic analysis, 

inferential descriptive statistics and discourse analysis were used to answer the research questions. 

Triangulation of analysis techniques used in this study helped authors to gain a multidimensional 

perspective and increase the validity of the research. A set of softwares were used in this study as follows: 

NodeXL (SNA-network visualization and computing centrality metrics), VOSviewer (Lexical analysis), 

Microsoft Word & Excel (descriptive and content analysis).  

2.2. Sample and Inclusion Criteria 

In this systematic review, to screen the peer reviewed papers, the Scopus database was used. Before 

conducting the screening process, authors also checked the other scientific databases such as Web of 

Science, ERIC, Science Direct and Google Scholar with predefined search keywords. Authors recorded the 

search results and formed a research inventory to Excel to check the search results between the selected 

databases.  However, it was identified that the Scopus database provided the most comprehensive results 

between them. 
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The following search query of keywords were used to select the congruent articles for the research focus: 

“math OR mathematics AND gamification”. This query was searched in “abstract, title or keywords” 

sections of related papers. The search was not limited to a specific time period however the year 2020 was 

not included to research corpus to accurately map out the possible research trends. Initially, the searched 

papers were not limited to specific gamification modes as analogue or digital for not narrowing down the 

scope. Hence, surprisingly, researchers noticed that all sampled papers were digital gamification studies. 

The initial inclusion criteria for a research to be included to the scope of review are as follows: has 

predefined keywords in abstract, title or keywords, is peer reviewed, is written in English, has online full-

text accessibility. The following criteria were used to exclude the studies from the scope of review: papers 

which are not written in English, studies that were abstracts (one or two pages) or opinion papers, white 

papers, reflection papers etc. The overall research design is shown in Figure 1.  

 

 

Fig. 1. The overall research design 

 

2.3. Data collection and an analysis 

After the initial screening process, we reached 111 papers. We then read all the paper abstracts, (and full 

texts where abstracts were unclear), to identify the papers relevant to our research focus. After removing 

duplicates, 40 papers were excluded and in the final research corpus, 71 peer reviewed papers were 

identified for the double review. After this screening phase, we read each papers’ full texts of the included 

articles in an attentive manner in line with the predefined systematic data categories. An Excel file, a 

NodeXL template and database metadata CSV files were used to record the data. In the Excel file, different 

data recording categories were defined by the authors namely; document type, year of study, country, 

keywords, participants, methodology, independent variables, dependent variables, math topic/domain and 

general research discourse. To arrive a comprehensive and reliable overview of GIME research and also to 

identify trends & patterns, this research benefits from multiple approaches to data analysis, as described 

below. 
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2.3.1. Descriptive analysis 

In this systematic review, predefined systematic data categories; document type, year of study, country, 

participants, methodology, independent variables, dependent variables and math topic/domain were 

identified via descriptive statistics. Results of analysis were also presented with descriptive tables and a 

cartographic graph to clarify the results. 

2.3.2. SNA based keyword network analysis 

We used SNA, a conceptual data analysis method, to identify and map the relationships between the 

keywords used in sampled publications. SNA is a novel approach that analyses associational data within a 

network of actors (nodes), inter-related concepts or patterns (Crossley et al, 2015; Marin & Wellman, 2011). 

The philosophy behind SNA; decentralization in a network (Çulha, 2021), helps to uncover strategic 

knowledge/concepts within distributed information on a network. In this study, keywords were analyzed 

according to their co-occurrences. Hence, each keyword was identified as a node, while their co-

occurrences were identified as ties. Understanding the effects and meanings of ties within a network of 

nodes (members) is the main focus of SNA. In this study, SNA conducted based on betweenness centrality 

(BC) metric and analysis of keyword network was visualized using the Harel Koren fast multiscale 

algorithm. 

2.3.3. Lexical analysis 

We used lexical thematic analysis to define core thematic codes among sampled publications. Lexical 

analysis is a statistical analysis of textual data (Hanks, 2013) which aims to explore and reveal the hidden 

topics in it. In this study, VOSviewer text-mining software, which constructs and visualizes bibliometric 

networks (Van Eck & Waltman, 2010) was used to create a thematic map of sampled publications’ titles, 

abstracts and keywords. Thematic map was presented in the findings section. 

2.3.4. Discourse analysis 

Discourse analysis is a basic level content analysis that aims to identify the practical meaning of utterances 

(Johnstone, 2018). In this study, the conclusion sections (and also full texts where necessary) of sampled 

papers were analyzed in an attentive manner by the authors. Based on the discourse analysis carried out by 

Bozkurt, Akgün-Ozbek, & Zawacki-Richter (2017), the conclusion sections of the sampled papers were 

examined according to their concluding tones. Four clusters were defined to analyze the conclusion 

sections: “positive”, “negative”, “no significant effect” and “not applicable”. General research discourse in 

a peer reviewed paper, is also a possible determinant of the effectiveness of gamification in mathematics 

education. 

2.4. Reliability 

To augment the reliability of this research, a double review process was implemented by the authors. In 

this type of systematic reviews, analyzing and recording data according to predefined systematic data 

categories properly, is a vital requirement. In line with this requirement, all sampled papers in this study 

were coded by two field experts respectively. Hence, Cohen Kappa statistic was used to determine the 

coefficient of interrater reliability. In Cohen Kappa statistic, a value of between 0.81 and 1.00 reflects 

almost perfect agreement between the coders. The interrater reliability coefficient was calculated as κ = 

0.915 for descriptive parts of the analysis process. For the discourse analysis process, an interrater reliability 

coefficient was computed separately and found κ = 0.980, which indicates a perfect fit between the coders 

(Landis & Koch, 1977). 
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2.5. Significance of the Study 

This study provides multiple perspectives of GIME research by identifying research tendencies, different 

patterns of usage and rising topics. The main aim of this current research was to examine the one of the 

most well fitted approaches to mathematics education, gamification, from different aspects. This 

examination may provide a holistic perspective to researchers, experts, teachers or teacher candidates. Also, 

to the best of our knowledge, this study is a unique research that attempts to identify the trends and possible 

direction of gamification usage in mathematics education. In other words, the study not only identifies 

specific patterns in GIME research, but also provides a prescient research agenda for future directions. 

Another strength of this study is the analyzing techniques used. These multiple techniques provide authors 

to triangulate the data to present more reliable synthesis and report. 

In addition to its significance, this study has some limitations. First and foremost, the sampled papers are 

limited only to Scopus database. There may be a couple of significant publications in other databases but 

they may also be contributive to the current literature. In addition, however, Scopus is one of the largest 

and efficient databases in social sciences, it indexes only peer-reviewed documents such as articles, 

conference proceedings, and book chapters, thus grey literature such as expert blogs, project reports, 

positioning papers or white papers were not included to the research corpus. This may be count as a main 

limitation for this study. 

3. Findings and discussion 

3.1. Time Trend- Source/Research type 

The studies reviewed were selected without any limitation in regard to the date of publication. However, it 

is observed that the studies on the GIME began from 2012. The gamification approach has its roots in the 

past, but the word gamification was first used officially in 2002 (Marczewski, 2013; Werbach & Hunter, 

2012). However, by 2011, it officially became a buzzword when Gartner added it to its 'Hype Cycle' list. It 

can be argued that this situation increased the use and awareness of the gamification approach in different 

fields since 2011. When the time series is analyzed (Figure 2), it is observed that there is an increase in the 

studies on the GIME from 2012 to 2019. It is interesting that such studies on the GIME had the highest 

number in 2014 and had the peak point in 2018 even though Gartner (2014) positioned gamification at the 

“Trough of Disillusionment” stage. 

 

Fig. 2. Time trend series of GIME research 

It can be thought that due to the assumption that gamification is an “effective learning-teaching approach” 

that appeals to the instincts of individuals in regard to games, and the that the role of technology in 

gamification practices is very significant such an increase occurred. It has been frequently observed in many 
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systematic review studies that the cut-off dates related to the technological development or the introduction 

of new approaches also show the effect of those technologies or approaches in the educational processes as 

multi-disciplinary manner (Bozkurt, Akgün-Özbek, & Zawacki-Richter, 2017; Bozkurt & Göksel, 2018; 

de Sousa Borges, Durelli, Reis, & Isotani, 2014). Time trend analysis suggests that gamification is 

increasingly being studied in mathematics education starting with 2012 and moreover, it is subject to 

various experimental and practice-based studies, as stated in the “methods used” section in the sampled 

researches. On the other hand, out of seventy-one studies reviewed, fifty-one are articles (71,83 %) and 

twenty are conference papers (28,17 %).  

3.2. Independent Variables Focused in the Studies 

In the studies on GIME, when the potential effects of gamification independent variable on the dependent 

variables are analyzed, the variables of motivation, engagement, problem solving, math achievement and 

math performance become much more significant. 

 

Fig. 3. Independent variables in the sampled publications 

In many studies, it is stated that gamification approach is mainly effective on student motivation and 

engagement variables instead of direct learning performance (Deterding, 2012; Hamari, Koivisto, & Sarsa, 

2014; Marczewski, 2013). One of the interesting findings obtained in this study is that gamification can be 

an effective independent variable especially in problem solving, mathematics achievement and performance 

in the field of mathematics education. However, although student motivation and engagement are the target 

variables of gamification, the fact that the researchers who integrate gamification into mathematics 

education especially include these two variables which indicates that these variables are also important-

problem solving variables in mathematics education.  

3.3. Population and/or Participant Groups 

The categorization of students' education levels may differ by country. For this reason, in this study, which 

age group is referred to at which education level is clearly stated in Table 1. Participants outside these 

groups are categorized in the “other” category, and in this category, there are studies with individuals with 
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special needs (n = 3), adult learners (n = 2) and teachers (n = 1). The frequency of the studies conducted of 

which participants are stated is given in Table 1. 

Table 1.  

Educational levels and grades of participants 

Educational Level Age Grade f 

Preschool 4-5-6 Kindergarden 5  

Primary School 7-8-9-10-11 1,2,3,4,5 24  

Middle School 12-13-14 6,7,8 8  

High School 15-16-17-18 9,10,11,12 9  

Higher Education 18 + Undergraduate 13  

Other - - 6 

When the education levels of the participants are examined in the studies dealing with gamification in 

mathematics teaching, it is seen that studies involving the participants who are at the primary school level 

are the most frequent. It is observed that the other studies were respectively carried out of with the 

participants from the higher education, high school, secondary school, others and pre-school level 

participants. 

3.4. Math topics focused with regards to participants’ grade 

The subject area classification specified in the National Council of Teachers of Mathematics (NCTM) was 

used to classify the mathematics topics addressed in the gamification research. Distribution of subject areas 

by grade levels according to the NCTM standards is given in Figure 4 (NCTM, 2000). Accordingly, the 

subject domains covered in the field of mathematics from preschool to high school can be classified as 

numbers, algebra, geometry, measurement, data analysis and probability.  

 

Fig. 4. Distribution of mathematics subject areas by grade levels according to the NCTM standards (NCTM, 2000, p.30) 

In some of the sampled studies, the subject of mathematics courses was not specified, and in some of the 

cases, the subject area was not clearly defined and instead, was given unclear such as “math 

comprehension”. These studies are marked as N / A. In some studies, cases/activities related to more than 

one subject area were found. These studies are coded to be more than one for each mathematics subject 

area. The findings regarding the distribution of gamification research according to education level and 

mathematics subject areas are summarized in Table 2. 
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Table 2.  

Math domains of sampled papers with regards to educational level of learners 

 

Educational Level 

Preschool 

(n=5) 

Primary School 

(n=24) 

Middle 

School (n=9) 

High School (n=9) 

M
a
th

s 
D

o
m

a
in

 

Number 2 13 3 1 

Algebra - 3 - 2 

Geometry - 2 2 2 

Measurement - - - - 

Data analysis and 

probability 

- 1 - - 

N/A 3 8 5 5 

 

The findings in Table 2 indicate that when the subject areas of the studies are taken into consideration, it is 

seen that majority of the studies at pre-school level are on “numbers”. It is also seen that the gamification 

studies are carried out mostly on “numbers” (f = 13) at primary school level. Apart from eight studies in 

which the subject of mathematics could not be determined clearly, three studies including algebra field, one 

containing geometry field and one research involving data analysis and probability were carried out.  

When the mathematics subjects of studies carried out at the middle school level were examined, it is 

observed that there were three studies on number and two studies on geometry. It was not possible to 

determine what the mathematics subject of five studies at middle school level. At the high school level, one 

study is found to address the number issue and two studies focus on the algebra and geometry areas. At the 

high school level, the subject of mathematics of five studies could not be determined. 

Therefore, it is safe to argue that “numbers” seem to be the dominant research topic for the preschool level. 

It has been determined that the gamification studies carried out are also in this domain. At primary school 

level, it is seen that especially in 3-5 grade levels, the focus is on the “numbers and geometry” area, 

following this, on “algebra” and “measurement”, and less predominantly on the “data analysis” and 

“probability” domains (NCTM, 2000, p.30). Although the number of the studies on the topics of “numbers” 

and “geometry” are the same, it is seen that gamification research concentrates mostly on numbers. 

In mathematics education, it is seen that the effects of gamification on students' motivation, attitudes, 

mathematical engagement and mathematical knowledge and skills are examined, and gamification is used 

in eliminating various mathematical difficulties (Cunha, Barraqui & De Freitas, 2018; Jagust, Boticki & 

So, 2018; Widodo & Rayahu, 2019; Toda, do Carmo, Mesquita, da Silva, & Brancher, 2014). Given that 

gamification studies are an approach to eliminate learning difficulties, the question of whether gamification 

research is focused on numbers mostly due to the fact that there is more difficulty in numbers occurs. 

However, it is also emphasized in studies conducted in different countries that geometry is one of the most 

challenged and unsuccessful subjects among the students (Aldolphus, 2011; Bartoni-Bussi & Baccaglini-

Franck, 2015; Clements, Sarama, Swaminathan, Weber, & Trawick-Smith, 2018; Koçak & Soylu, 2018). 

Then it can be argued that the studies of gamification have not been focused on algebra yet, however, this 

literature inference sheds light on it and mean that such studies can be implemented.  

Similarly, the frequent study topics for the middle school level (grades 6-8) is found to be algebra followed 

by the topics of geometry, numbers, data analysis and measurement. However, when the studies of which 

the subject area was specified, were examined, a gamification study focusing on the field of algebra was 

not found. It is a known fact that the subject of area of algebra is very difficult to understand from the 

perspectives of students, and it is a basic subject area for the high school level (Dubinsky & Wilson, 2013; 

Kaya & Keşan, 2014). Considering the importance of the subject of algebra, it can be said that there is a 
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need for gamification studies to increase the motivation of learning in relation to algebra and to eliminate 

difficulties. Mathematics education at the high school level generally focuses on the algebra. Following 

this, the topics related to the fields of geometry and the trace of the numbers, the measurement and the data 

analysis (NCTM, 200, p. 30). It is seen that the subject areas that can be determined in the gamification 

research conducted at the high school level are dominantly in algebra and geometry, and then numbers. 

Another remarkable finding is that any gamification study in the measurement area has not been reached. 

One of the reasons for this situation, although it varies according to the countries, is thought that the 

measurement subject in the education programs may have less significance and emphasis than other 

mathematics subject areas. It is thought that examining the reasons for not having the need to use 

gamification for increasing motivation and success in the field of measurement can contribute to the 

mathematics education field. 

There are eleven studies determined to be carried out with participants who were at the higher education 

level. More specifically, it is seen that four studies focused on the analysis, two on the algebra, two on 

geometry, one focuses on discrete mathematic and another one focuses on statistics. The subject area of 

one study could not be determined. On the other hand, it is found that some studies include more than one 

subject area. In two studies, it was aimed to develop spatial skills which are part of the mathematical skills. 

Regardless of the education levels, there are five studies grouped in the “other” category. The subject area 

of mathematics in one study could not be identified. Some studies include more than one mathematical 

subject. Three studies include the topic of numbers, three studies dealt with the algebra topics, one study 

includes mathematical literacy, one study focuses on geometry, and one study focuses on logic. 

3.5. Research methods used 

When the methods of the sampled studies are examined, it is seen that the experimental studies are highly 

preferred (39, 44%). However, it is also observed that the majority of the studies do not have a specific 

method, but these studies can be described as practice-based research in general which is also preferred 

considerably (35, 21%). 

Table 3.  

Research methods / approaches used in the sampled publications (adapted from Bozkurt, Akgün-Ozbek, & Zawacki-Richter 

(2017)) 

Type n F Type n f Type n f 

Quantitative 29 40,85 Mixed 2 2,82 Practice based 25 35,21 

Survey 1 1,41 Explanatory sequential  1 1,41 Action research 0 0,00 

Correlational 0 0,00 Convergent parallel 1 1,41 Design-based research 3 4,23 

Experimental 28 39,44 Exploratory sequential 0 0,00 Game development 9 12,68 

Meta-analysis 0 0,00 Embedded 0 0,00 System / Tool / Prototype 

development 

7 9,86 

Causal 

comparative 

0 0,00 Multiphase 0 0,00 Instructional design 

development 

3 4,23 

   Transformative 0 0,00 application development 3 4,23 

Qualitative  6 8,45 Conceptual/Descriptive 

/Other 

9 12,68 
 

  

Descriptive  1 1,41 Literature review  2 2,82 
 

  

Case Study 4 5,63 Position paper 0 0,00 
 

  

Content 

Analysis 

0 0,00 Opinion paper 0 0,00 
 

  

Ethnography 1 1,41 Report 1 1,41 
 

  

Phenomenology 0 0,00 Comparative 0 0,00    

Narrative 0 0,00 Technical paper 3 4,23    

Delphi 0 0,00 Reflection paper 1 1,41    

Grounded theory 0 0,00 Field notes 2 2,82    

Meta-Synthesis 0 0,00       
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Historical 0 0,00       

Heuristic 0 0,00       

Among the practice-based researches, there are game development studies (12, 68%), system architecture 

creation / a learning-teaching tool or prototype development studies (9, 68%), teaching design development 

studies (4, 23%) mobile application development studies (4, 23%) and other design-based processes (4, 

23%). The rate of conceptual-descriptive studies is 12, 68 %, and the qualitative research is the least 

preferred research method (8, 45%). It is not possible to evaluate these findings together with similar 

research results since there are no similar review of the GIME studies in the literature. However, findings 

obtained in systematic literature reviews related to gamification, or systematic reviews performed in 

different disciplines (Martí ‐ Parreño, Méndez ‐ Ibáñez, & Alonso ‐ Arroyo, 2016; Ortiz Rojas, Chiluiza, & 

Valcke, 2016), are parallel to the findings of this research. Accordingly, gamification is an approach that 

mostly has been tested in experimental environments (39.44%) with its various effects on different learner 

groups. It can be said this situation is caused by genetic inheritance of gamification from games: Games 

are systems consisting of many components. 

3.6. SNA based keyword network analysis 

In order to better understand the research topics and trends in the studies reviewed, a SNA was carried out 

in with the keywords of sampled publications. The SNA is an analysis method that can make a meaningful 

summary of the relationships in a network by examining the actors in a social network and the connections 

between them. In addition, SNA is an approach that can be used in the analysis of relational data derived 

from an interdisciplinary network of related concepts, theories or techniques (Crossley et al, 2015). In the 

SNA process, each keyword was identified as a node, while their co-occurrences were identified as ties. 

NodeXL, a social network analysis software was used to analyse and visualize these nodes. A co-occurrence 

network was created among the nodes. The network graph created represents 178 nodes with 557 ties 

between them. Also, the nodes which have degrees under 4 were not shown on the network map to clarify 

the general visualization (Figure 5).  
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Fig. 5. Network graph of sampled keywords 
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Keywords were laid out using the Harel-Koren Fast layout algorithm and grouped by cluster using the 

Girman-Newman-Moore cluster algorithm. The analysis was based on betweenness centrality of nodes. 

Betweenness centrality metric in a SNA, is based on how important a node is, in terms of connecting to 

other nodes (Rusinowska, Berghammer, De Swart, & Grabisch, 2011). In other words, in a specific study 

of domain, betweenness centrality identifies the strategically important concepts/topics which controls the 

relationship among others or has ability to bridge over diversified topics. 

 
Fig. 6. The nodes with high betweenness centrality scores 

 

Unsurprisingly, gamification emerges as the central node (Figure 5-6). Another strategic nodes are found 

to be game based learning, mathematics education, geometry, and mobile learning. As a result of the 

analysis, it is found as expected that the game-based learning as well as gamification has a high BC value. 

Gamification and game-based learning are two frequently confused approaches in the literature. Here, there 

may be a similar situation/confusion. One of the remarkable findings in the SNA is that geometry and 

mobile learning subjects stand out as mediators, together with mathematics education, among different 

special mathematics topics. In addition, in mathematics; gender research, human computer interaction, 

fractions, and tangible user interfaces are the important topics of GIME research. Intelligent tutoring 

systems is another GIME subject that is the most frequently used and relatively high BC in keyword analysis 
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of the studies reviewed. This finding indicates that artificial intelligence-based ITS systems have become 

an important topic in mathematics education and the GIME research as in other fields. 

3.7. Countrywide distribution 

When the country distribution of the sampled publications is examined, it is seen that the USA (16.22%) 

and Brazil (13.52%) stand out in terms of the number of the GIME studies. Germany (5.41%) and Indonesia 

(5.41%) follow them. In general, it is seen that the USA leads the way in innovative mathematics teaching 

practices. Herein, the number of productions of Brazil, a developing country, in this area is another 

remarkable point to be examined. 

Fig. 7. Main contributors in GIME research 

In similar studies, it is generally stated that the number of publications carried out in the developed countries 

is higher than that carried out in the developing countries. The interesting finding that emerged here; if we 

keep the data from the USA apart, it is observed that there are more GIME studies in the developing 

countries compared to the developed countries. Therefore, it is possible to argue that mathematics education 

is perceived as an important challenge that needs to be solved in the developing countries. In addition, it 

provides an indication that innovative approaches such as gamification, especially suitable for mathematics 

education, are tried to be integrated as an approach that can accelerate mathematics education by providing 

solutions to problems in mathematics education. 
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3.8. General research discourse- Does gamification work in mathematics education? 

When the conclusion parts of the studies reviewed are examined in detail, gamification in mathematics 

education is often reported to be of high usefulness/beneficialness (Figure 8). Only seven studies do not 

report any effects (10%), and only one study (1%) did not show any significant effects of the gamification. 

In order to monitor the effects of the gamification approach in mathematics education more clearly, those 

learning variables which have positive effects on gamification should be investigated in future meta-

analytic or experimental studies.  

Fig. 8. General research discourse among the sampled publications 

 

The findings of this study related to the general research discourse coincide with the findings of various 

systematic review studies on gamification in education. In the study of Dicheva, Dichev, Agre, & Angelova 

(2015) it is revealed that gamification has positive effects on education in the majority of the analyzed 

studies. Similarly, in the study of Ortiz Rojas et. al. (2016), it is stated that the number of studies reporting 

the negative effects of gamification in education is very low. Based on the general research discourse 

findings obtained in this study, it is concluded that gamification has a positive effect on mathematics 

education. Especially the studies in which there is no specific result are generally application-based. 

Considering that there are studies for developing a product and system, it can be said that the rate expressing 

the positive effects of using gamification in mathematics education will be higher than the rates given in 

Figure 8. As a result, the finding sheds light on the fact that the use of gamification in mathematics education 

may have important positive effects in terms of educational beneficialness. 

3.9. Thematic /lexical-text mining analysis 

Another analysis carried out within the scope of the study is text mining based computerized lexical 

analysis. The VOSviewer program was used for the analysis (Van Eck & Waltman, 2010), and the article 

data obtained from the Scopus database were analyzed at the level of summary and titles with full counting 

method. The VOSviewer has “text mining functionality that can be used to construct and visualize co-

occurrence networks of important terms extracted from a body of scientific literature” (Van Eck & 

Waltman, 2010). The lexical analysis map produced in this study is presented in Figure 9.  

 

In the analysis process, minimum number of occurrences of a term was determined as 9 (default value is 

10) to clarify the visualization and the number of terms to be selected was automatically reported as 41. 

Analysis revealed 5 clusters and each cluster was visualized with different colors and ties. Accordingly, the 

terms; system, technology, activity, teacher, child, level, development, engagement and performance have 

the highest occurrence numbers hence, the terms; educational video game, leaderboard, question, time and 

control group have the highest relevance coefficients.  
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Fig. 9. Bibliometric map of sampled publications derived from lexical analysis 

Figure 9 presents some intriguing results. Firstly, it was interesting to see that studies mostly focused on 

gamified or mathematical systems. These systems need to be created and tested experimentally. Thus, this 

finding supports the concluding arguments in “research methods” section of this paper. In addition, 

performance and engagement are the common variables in gamified experimental settings. This finding 

also supports the general research outcomes of gamification of learning. Accordingly, engagement and 

learner performance are the most investigated variables in gamification studies (Faiella & Ricciardi, 2015; 

Nah, Zeng, Telaprolu, Ayyappa, & Eschenbrenner, 2014; Ortiz Rojas, Chiluiza, & Valcke, 2016). Another 

finding of lexical analysis indicates that in GIME studies; leaderboards, points, achievements, levels and 

tests are said to be the most mentioned gamification components. Also, technology appears to be a common 

and standardized concept in GIME research. 

4. Conclusion and future implications 

In this paper, we conducted an explorative systematic analysis of peer-reviewed publications on 

gamification approach in mathematics education. The main aim of was to identify the trends, intentions and 

patterns of current body of GIME research literature. Key issues and trends in mathematics education with 

regards to gamification were identified through a triangulation of social network analysis, content analysis 

and lexical analysis (computerized text mining). 

The findings of the study first, reveal an increasing trend towards the use of the gamification approach in 

mathematics education research. This situation can be interpreted as the recognition of the researchers in 

relation to the fact that gamification can be a very effective approach to enrich mathematics education. On 

the other hand, gamification can offer unique learning experiences to learners of all ages. This study has 

found that gamification is more studied especially in relation to the mathematics education at primary 

school level. It is followed by the levels of the undergraduate education and other educational levels. This 

situation can be attributed to the experiments aimed at eliminating the attention and motivation deficiencies 
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experienced by the new generation learners, who are studying at primary school level. However, the results 

of this study reveal that gamification may be considered as an educational problem solver that can be used 

in mathematics education at various grade levels. 

Another important result obtained in this study is related to the distribution of mathematics subject areas 

analyzed in GIME research. When these studies are analyzed in terms of mathematics subject areas, it is 

seen that the focus is mostly on teaching of numbers, and then, on geometry and algebra. When the 

mathematics subjects are examined in terms of education levels, it does not seem possible to talk about a 

general tendency regarding the weights of the subjects in the curriculum or the subjects that have difficulty 

in mathematics. 

Within the scope of the study, the dependent variables in which GIME researches dealt with the possible 

effects of gamification independent variable were examined. Accordingly, as expected, the variables of 

student motivation and engagement, as well as the variables of problem solving, math achievement and 

math performance, have significance and dominant. It is known that gamification has mostly significant 

effects on student motivation and engagement. The descriptive data obtained in the study were also 

supported by discourse analysis. These findings also reveal that gamification can be used in the context of 

the above-mentioned variables in the field of mathematics, with a focus on student achievement and 

knowledge gain. 

Another research finding suggests that the methods of the investigated studies were predominantly based 

on experimental methods. There are also some other studies that do not have a specific method, but that 

can be described as practice-based research in general. Accordingly, empirical observation of gamification 

in mathematics is carried out with the help of experimental research designs. This indicates that 

gamification is accepted by mathematical researchers in terms of its theoretical background. Another 

takeaway suggested by this research is that the systematic structure of gamification is compatible with the 

systematic structure of mathematics. In other words, the determination of the effectiveness of the systems 

can be easily supported with the help of quantitative methodology. 

According to the results of the SNA carried out within the scope of the study, some strategic subject areas 

in the GIME research include the concepts such as geometry, mobile learning, gender research, human 

computer interaction (HCI), fractions, tangible user interfaces, intelligent tutoring systems (ITS). Each of 

these concepts actually reflects the trends in the GIME research, which are important topics that directed 

another research. The surprising result is that gender studies in mathematics education are still being 

studied, albeit with different approaches. This may also be caused by the difference in motivation of 

individuals of different genders in regard to games. Another remarkable result within the scope of the SNA 

is the fact that geometry and fractions are prominent in the GIME research area as field specific. In addition, 

its emergence as an important concept in tangible user interfaces explains that the use of manipulative and 

models is taken into account in mathematics teaching. The concepts of HCI and ITS are also important 

conceptual findings that point to the future direction of GIME research. 

Within the scope of the study, influencer countries were examined in terms of the GIME researches. 

Although USA and Brazil are at the forefront, when the USA is kept separate, it has been determined that 

more GIME studies are carried out in the developing countries. Good economic conditions can be achieved 

with good mathematicians. In this context, innovative approaches such as gamification in mathematics 

education will enrich mathematics education and may provide solutions to some basic education problems 

especially in the developing countries. Therefore, it can be thought that the developing countries mentioned 

in the research are on the right path by giving importance to the GIME researches. 
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Discourse analysis of the studies examined within the scope of the study shows that the use of gamification 

in mathematics education has positive effects. In other words, it was concluded that gamification "works" 

in mathematics education. However, it seems that the use of gamification and technology together in 

mathematics education is also important. 

One of the important features of gamification is that the success of gamification is highly context based 

(Hamari, Koivisto, & Sarsa, 2014). In other words, different gamification thoughts can be realized in 

different fields or subjects. Based on the results of the research, the following recommendations can be 

given for researchers, teachers, prospective teachers or experts working in the field of mathematics 

education: 

• As stated above, gamification is a highly context-based approach. At this point, researchers should 

know the context to be gamified well, moreover, they should have sufficient TPACK skills. 

• Gamification is an approach that has different components and requires design experience and 

creativity. However, the educational power of the games is quite high. From this point of view, 

increasing gamification education and gamified content may cause positive effects in mathematics 

education as in other disciplines. However, at this point, subjects such as motivation, attention, 

engagement, etc. that affect students' learning of mathematics should be determined. In this way, 

more effective solutions can be offered for the mathematics subjects, which are difficult to teach, 

through gamification. 

• Supporting GIME researches with qualitative data collection and analysis methods in addition to 

experimental designs will provide researchers with deeper insights. 
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The study aims to examine parents' opinions about Emergency Remote Education 

(ERE) during the pandemic and the feasibility of home-schooling in Turkey. The study 

uses a causal-comparative model. 654 parents took part in the study. ERE for Home-

schooling Questionnaire developed by researchers is used to collect the data. 

Descriptive statistics, independent samples t-test, and ANOVA tests are used to analyse 

the data. The results of the study show that ERE during the pandemic is not effective 

enough. However, having someone at home to support the education of children can 

make ERE more effective. Parents have partial health anxiety about face-to-face 

education. Although parents have partially positive opinions about the feasibility of 

home-schooling, they also emphasize the need for support for home-schooling. As the 

parents' education level increases, both the challenges of home-schooling and the need 

for support for home-schooling decrease. Parents with low income have higher health 

anxiety than those with high income, and parents with low income need more support 

for home-schooling than those with high income. Parents who support their children's 

learning find ERE more effective and they find home-schooling more feasible. Parents 

who do not support their children's learning at home need more support for home-

schooling. To practice home-schooling successfully, parents must have high level of 

education and must support their children's learning at home. Besides, institutions and 

organizations support parents for home-schooling. Research Article 
 

1. Introduction 

The Covid-19 epidemic, which spread rapidly all over the world after emerging in the Wuhan province of 

China, was declared a pandemic by the World Health Organization. To minimize the spread of the Covid-

19 epidemic, all places, including schools where human-to-human contact may occur, were closed 

(Bozkurt et al., 2020; Bozkurt & Sharma, 2020; Doghonadze et al., 2020; Gupta & Goplani, 2020). 

COVID-19 is the greatest challenge for national education systems have ever faced last 50 years 

(Crawford et al., 2020; Daniel, 2020). Nearly 200 countries shut down schools with over 90% of these 

learners ranging from early years through higher education facing some sort of disruption to their 

education (UNESCO, 2020). Education politicians have moved from face-to-face learning to online and 

distance education to solve the emerging education crisis (Can, 2020). Distance education during the 

pandemic was called Emergency Remote Education (ERE) since distance education was switched to very 

quickly without the necessary preparations because of necessity (Bozkurt, et al., 2020). This emergency 

has been experienced all over the world and its educational effects have been felt by all stakeholders from 
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kindergarten to higher education. However, unlike other distance education, the ERE provided during this 

period mostly took place from home. ERE at home has caused families, teachers and students concern 

because families have to play a serious role in the education of their children. ERE at home has emerged 

as one of the alternative ways, as the global pandemic forced educators to find alternative ways to 

traditional face-to-face education. Although distance education is offered as an alternative to face-to-face 

education, the education in the process is a kind of experience of home-schooling practice. Home-

schooling is one of the alternative education practices that offer opportunities to meet the students' 

qualified education needs by minimizing the risk of illness.  

Home-schooling is an issue that has been raised and discussed in many countries. Although home-

schooling practices first appeared in America, there are home-schooling practices in many countries in 

Europe (Ole, 1995: as cited in Kartal, 2014; Petrie, 1995: as cited in Kartal, 2014). There are no legal 

regulations on home-schooling in Turkey, although home-schooling practices are spreading rapidly, many 

countries adopt a policy of providing education in schools, which guarantees the future and continuity of 

societies. However, the COVID-19 pandemic revealed obstacles to the sustainability of face-to-face 

education in schools. Educational practices have been reshaped as home-schooling is mediated by 

technology tools, education-businesses, and other institutions (Williamson, Eynon & Potter, 2020). In this 

process, alternative practices have been used within ERE at home in Turkey. One of them is separate TV 

channels that are rapidly established and broadcast for each educational level. Another is the Education 

Information Network (EIN) used by teachers, students, and parents before. Another is the Education 

Information Network (EIN) created by the Ministry of National Education (MoNE) in 2012 to ensure 

technology integration in education, which was previously used by teachers, students, and parents. During 

the pandemic process, the EIN has been used more comprehensively and intensively by the stakeholders. 

Another option was the use of applications that allow making live lessons faster, easier, and more 

smoothly. Applications such as Zoom, Teams, were actively used for online lessons. WhatsApp was also 

used to communicate teacher-parent / teacher-student. During the pandemic process, education took place 

at home as ERE, thus increasing the responsibilities of parents regarding the education of their children. 

For this reason, it is necessary to reveal the opinions of the parents about the ERE at home.  

There are few studies related to home-schooling in Turkey. Some of these studies are literature studies 

about home-schooling practices in different countries (Aydin & Pehlivan, 2000; Aydogan, 2007; Kaya, 

2015; Sad & Akdag, 2010; Tasdan & Demir, 2010; Tosten & Elcicek, 2013) others are field survey (Oz, 

2008). Some studies examine the views of stakeholders regarding the feasibility of home-schooling in 

Turkey (Dogan Kilic & Onen, 2012; Kartal, 2014; Korkmaz & Duman, 2014; Memduhoglu, Mazlum & 

Alav, 2015; Tasdan & Demir, 2013). Because there are no legal arrangements in Turkey regarding home-

schooling, these studies, in which stakeholders' views on the feasibility of home-schooling are 

determined, are related to practice. However, the ERE practices during the pandemic enabled parents, 

who played an important role in their children's education, to experience home-schooling, albeit 

indirectly. In this context, the parents' views on ERE practices at home will provide both evidence for the 

feasibility of home-schooling and important inferences to educate politicians and researchers regarding 

future educational practices. 

2. Literature 

2.1. Concept of Home-schooling and Types of Home-schooling 

Home-schooling is a practice where individuals at the age of compulsory education take all or desired 

part of the responsibility for learning at their homes without going to public or private schools, and are 

the teacher's parents or those determined by the parents (Aydin, 2015; Basham, Merrifield & Hepburn, 

2007; Hess, 2002, as cited in Farrell & Ryan, 2006; Kaya, 2015; Mulyadi, Rahardjo & Basuki, 2016; 

Reich, 2005; Sad & Akdag, 2010; Sumardiono, 2007). The teacher chosen by the parent can be another 

member of the family or a tutor. In home-schooling practices, where it is emphasized that education can 
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be much better than schools (Molsbie, 1996), learning and teaching are planned to a certain extent (Fields 

Smith & Williams, 2009). 

While homeschools are classified by Van Galen (1988) in two types as ideological and pedagogical 

mobility, Nemer (2002) added environmental mobility besides these. Families, who adopt home-

schooling in terms of ideological mobility, sustain suitable home-schooling for their children because of 

the differences in their religious beliefs, cultural characteristics, world views, power balances, and social 

status (Nemer, 2002; Olivos, 2009). Families who adopt home-schools in terms of pedagogical mobility 

generally sustain home-schooling because of the inferior quality of education in schools. Families, who 

think that financial difficulties in schools will affect the quality of education (Nemer, 2002) aim to raise 

their children better and effectively. Families who adopt home-schooling in terms of environmental 

mobility prefer home-schooling because they are uncomfortable with the school environment (Nemer, 

2002). 

2.2. History of Home-schooling 

The history of home-schooling dates back to a few thousand years ago because in the periods when 

schooling was not developed, education was mostly carried out at home and in the family. Specially hired 

teachers provided the education, which was more for the rich groups. Also, the limited number of 

educational institutions educated a few people, as they had limited opportunities. However, with the 

industrial revolution, enormous masses of people have gained the opportunity of an education. For some 

ideological, pedagogical, and environmental reasons in the 20th century, the practice of home-schooling 

came back to the agenda. Some studies show the 1960s and some studies the 1980s as the beginning of 

home-schooling practices. The reason the 1980s were accepted as the beginning for home-schooling is 

that home-schools were legally accepted in these years. However, to better understand the practice of 

home-schooling, it has to be studied since 1960.  

Since there was no legal obligation in education in America until the 1960s, education was obligatory for 

families. However, after the 1960s, when education became a legal obligation, this responsibility of the 

family was given to schools (Kaya, 2015). Home-schooling has emerged as a necessity when the number 

of schools is limited in America (Lines, 1991: as cited in Aydin & Pehlivan, 2000). In this period, it is 

possible to say that home-schooling practices were far from contemporary home-schooling 

understanding, and were based on necessity. Until the early 1960s, home-schooling was not supported 

because it was an alternative to compulsory public schools (Basham, Merrifield & Hepburn, 2007) and as 

a movement against the government. This home-schooling movement started under the influence of its 

theoretical traces concerning the liberal left (Tasdan & Demir, 2010). However, the number of 

conservative families trying to implement home-schooling is quite high. Even though the schools reached 

sufficient numbers after the 1960s, some traditional - conservative - groups preferred that their children 

continue their education at home (Lines, 1991: as cited in Aydin, & Pehlivan, 2000). While these 

conservative families maintained the same attitude in the 1970s (Isenberg, 2006), with the adoption of the 

"child-centred learning" philosophy, families who adopted this philosophy preferred their children to be 

educated at home (Lines, 1991: as cited in Aydin, & Pehlivan, 2000). In 1980, the supporters of home-

schooling practices attempted to make home-schooling legal, but no positive results were achieved. In 

1983, the national organization of the Home School Legal Defence Association (HSLDA) was 

established (Isenberg, 2007). Besides, home-schools were legally recognized in four states in the USA in 

1983 (Vender, 2004). In the following years, many states except Texas accepted home-schools as legal 

(Nelson, 1985). With the legal acceptance of home-schools, the spread of practices related to home-

schooling on the Internet sped up in the 1990s. Thus, home-schooling has been effective not only in 

traditionally conservative families but also in a large part of society (Stevens, 2001, as cited in Isenberg, 

2006). In 1994, home-schooling became an alternative education that could be legally applied in all states 

of the USA (Howell & Sheran, 2008). In the following years, a rapid increase was observed in the number 

of families who preferred home-schooling (Basham, Merrifield & Hepburn, 2007; Jackson, 2007). Home-
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schooling has been practiced in many countries in Europe as well as in America and has become legal 

(Ole, 1995: as cited in Kartal, 2014; Petrie, 1995: as cited in Kartal, 2014). In Turkey, there are no legal 

regulations on home-schooling. However, as a non-governmental organization, the "Education Home and 

Home School Association", which was established in 2017, plans activities to meet the needs of both 

students and families. 

2.3. Why home-schooling is preferred by families? 

The reasons home-schools are preferred by families vary. These reasons can be listed as follows: 

• Ensuring the physical safety of children (Mayberry et al., 1995; NHES, 2012; Princiotta, Bielick 

& Chapman, 2006), 

• Belief in the inadequacy of education that children receive at school and ensuring that they reach 

high academic standards at home (Mayberry et al., 1995; NHES, 2012 Princiotta, Bielick & 

Chapman, 2006), 

• Providing the religious and moral education of children (NHES, 2012; Princiotta, Bielick, & 

Chapman, 2006), 

• Having physical and mental health problems of the child (NHES, 2012; Princiotta, Bielick, & 

Chapman, 2006), 

• Children have different special needs (learning style, learning speed, etc.), (NHES, 2012; 

Princiotta, Bielick, & Chapman, 2006), 

• Families wanting to be together with children and supporting individual education (Mayberry et 

al., 1995; NHES, 2012; Princiotta, Bielick & Chapman, 2006), 

• Families not being able to allocate sufficient funds for their children's education at school (Green 

& Hoover-Dempsey, 2007; NHES, 2012). 

2.4. Advantages and limitations of home-schooling 

It is possible to say that the primary reason for the spread of home-schooling is the benefits it provides. 

The benefits of home-schooling are parallel to why home-schooling is preferred. We can list the benefits 

of home-schooling and the factors in these benefits as follows: 

• Academic achievement: Studies conducted in many countries report that children who are 

educated at home are more successful than their peers who are educated in both public and private 

schools (Basham, Merrifield & Hepburn., 2007; Rothermel, 2011). However, the education level of 

parents matters in children's achievement (Basham, Merrifield & Hepburn, 2007; Ray, 2006). 

Accordingly, children educated at home by more educated parents are more successful than children 

educated by less educated parents (Basham, Merrifield & Hepburn, 2007). However, in the 

comparison between children who were educated at home by parents with the same educational 

level and those who were educated at school, it was observed that children who were educated at 

home were more successful (Basham, Merrifield & Hepburn, 2007). Also, one-to-one education 

enables their children to show high academic performance (Farrel & Ryan, 2006; Rothermel, 2011; 

Fields Smith & Williams, 2009). 

• Opportunity for students to gain certain values or beliefs (Basham, Merrifield & Hepburn, 2007). 

• Opportunity to develop closer and stronger parent-child relationships (Basham, Merrifield & 

Hepburn, 2007; Ray, 2006; Romanowski 2001). 

• Opportunity to interact with peers or adults in a more qualified way (Basham, Merrifield & 

Hepburn., 2007; Ray, 2006; Rothermel, 2011). 
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• Not being affected by the negativities caused by the lack of discipline in public schools (Basham, 

Merrifield & Hepburn, 2007). 

• Being able to be protected from negative peer behaviours (drugs, alcohol, premarital sexual 

intercourse, etc.) (Basham, Merrifield & Hepburn, 2007). 

• The disappearance of the financial burden of public or private schools (Basham, Merrifield & 

Hepburn, 2007; Ray, 2006). 

• Having a safer physical learning environment (Basham, Merrifield & Hepburn, 2007). 

• It is easy and cheap to access many materials for teaching via the internet (Farrel & Ryan, 2006). 

• Providing a high level of self-perception without peer pressure is far from being compared (Farrel 

& Ryan, 2006; Ray, 2006). 

Home-schooling has advantages and limitations. We can list the limitations of homeschools as follows: 

• Home-schooling negatively affects the socialization of the child (Farrel & Ryan, 2006; Reich, 

2005; Romanowski, 2001). 

• Families who practice home-schooling are not well-educated and inadequate for teaching 

qualification negatively affect the development of the child (Farrel & Ryan, 2006). 

• Home-schools require families to invest resources in terms of time, energy, money, knowledge, 

and skills (Green & Hoover Demsey, 2007). 

• If a parent does not have a job to take care of the child, it negatively affects the family economy 

(Farrel & Ryan, 2006). 

• Accreditation is one of the biggest problems of home-schooling (Aydin, 2015). 

• Home-schooling has an educational practice far from eliminating social inequalities (Apple, 2000; 

Crowson, 2000). 

• There are serious doubts that children who do not attend formal education institutions will grow 

up as good citizens (Lubienski 2000). 

2.5. Aim of the Study 

The general aim of the study is to examine parents' opinions about ERE during the pandemic and 

feasibility of the home-schooling in Turkey. In this context, we seek answers to the following questions: 

1. What are the levels of the parents' opinions about ERE for home-schooling? 

2. a. Is there any significant difference among the level of the parents' opinions about ERE for home-

schooling regarding their gender? 

2. b. Is there any significant difference among the level of the parents' opinions about ERE for home-

schooling regarding their education levels? 

2. c. Is there any significant difference among the level of the parents' opinions about ERE for home-

schooling regarding their partner's education levels? 

2. d. Is there any significant difference among the level of the parents' opinions about ERE for home-

schooling regarding their income? 

2. e. Is there any significant difference among the level of the parents' opinions about ERE for home-

schooling to support their children's learning? 
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3. Methodology 

The causal-comparative model is used in the study. Causal comparison is a research model that examines 

the causes and effects of a previously realized or existing event as it exists without intervention in its 

conditions (Fraenkel, Wallen & Hyun, 2011; Sozbilir, 2014). 

3.1. Sample 

The sample of the study is selected using two stage sampling methods. The first stage is the purposeful 

sampling method which comprises the parents whose children continue to be K-12 during the pandemic 

in Turkey. The second stage is the snowball sampling method. With this method, it is ensured that the 

parents, who are selected with purposeful sampling, conveyed the questionnaire to the parents with 

similar characteristics. Thus, the sample of the study comprises 654 parents. In the selection of parents 

taking part in the study, we try to represent different demographic characteristics in the sample. The 

sample of the study comprises parents living in 18 different provinces in Turkey. We show descriptive 

information about the sample in Table 1. 

Table 1.  

Descriptive statistics of the participants 

Variable Categories N % 

Gender Female 469 71,7 

Male 185 28,3 

Employment status Unemployed 350 53,5 

Employee 304 46,5 

Education level illiterate 23 3,5 

Primary-secondary school degree 260 39,8 

High school degree 137 20,9 

Associate/ bachelor degree 193 29,5 

Postgraduate degree 41 6,3 

Partner's education level illiterate 18 2,8 

Primary-secondary school degree 274 41,9 

High school degree 144 22,0 

Associate/ bachelor degree 184 28,1 

Postgraduate degree 34 5,2 

Level of income  Low 285 43,6 

Medium 259 39,6 

High 110 16,8 

The person who supports child learning at 

home  

No 527 80,6 

Brother/sister 121 18,5 

Other 6 ,9 

Lesson support for the child No 380 58,1 

Yes 274 41,9 

72% of the parents taking part in the study are female and 49% are male. 54% of the parents are 

unemployed and 46% of them are employed. 3% of the parents are illiterate, 40% of them have a 

primary-secondary school degree, 21% have a high school degree, 30% have an Associate/ bachelor 

degree, 6% have a post-graduate degree. 3% of the partners are illiterate, 42% of them have a primary-

secondary school degree, 22% have a high school degree, 28% have associate/ bachelor degrees, 5% have 

a post-graduate degree. 44% of parents have low income, 40% middle income, and 16% high income. 

81% of the parents stated that there is no one at home to support their children's learning, and 19% stated 

that there is. 58% of the parents stated that they can teach at least one lesson to their children, while 42% 

cannot. 
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3.2. Data Collecting Tools 

The personal information form and the ERE for the home-schooling questionnaire are used to collect the 

research data. The ERE for home-schooling questionnaire developed by the researchers is used to 

determine the parents' opinion about the effectiveness of ERE and home-schooling. The item pool 

containing 25 items is created by the researchers in the first stage of the ERE for the home-schooling 

questionnaire development process. To ensure the content validity of the questionnaire, we consult the 

opinions of 4 experts on these items. Since the questionnaire includes items related to distance education, 

anxiety, and home-schooling, 4 experts studying distance education, anxiety, home-schooling, and 

curriculum evaluation are chosen. In line with the opinions of the experts, corrections were made in the 

items and a 20-item ERE for home-schooling questionnaire is created. To determine the 

comprehensibility of the questionnaire items, we consulted the opinions of two experts in the Turkish 

language. Besides, we took the opinions of 5 parents in the sample regarding the comprehensibility of the 

items.  

Exploratory Factor Analysis (EFA) is conducted to determine the construct validity of the ERE for the 

home-schooling questionnaire. EFA, which is one of the multivariate analyses to test construct validity of 

measurement tools, is used to reveal structures of which structure is not known exactly because it 

comprises different components (Can, 2014). EFA is carried out using 654 data collected for the study 

and providing the prerequisites for factor analysis. Kaiser-Meyer-Olkin's (KMO) coefficient is calculated 

as ".793". Bartlett's sphericity test (3252.064; p = .000) is found significant. This finding shows that the 

sample size is good enough for factor analysis (Buyukozturk, 2010). The principal components analysis 

method is used in EFA. In EFA, the following criteria (Buyukozturk, 2010; Cokluk, Sekercioglu & 

Buyukozturk, 2010) are considered in the extraction of items and in determining the factors: 

• Items in each factor must be coherent in terms of meaning and content, 

• Factor eigenvalues must be 1 or above 1, 

• The item in a factor must have a factor load of ".40" or more, 

• The gap between the factor loading values in the factor of the items and the factor loading values 

in the other factors must be at least ".10" and higher. 

The scree plot and the criteria mentioned above are considered to determine the number of factors. It is 

thought that the 5-factor structure is appropriate for the questionnaire. After the first two-factor analysis, 

one item in the scale (item 8) is eliminated because it is not meeting the criteria above. As a result of 

EFA, the ERE for home-schooling questionnaire comprising 19 items and 5 factors and explaining 56% 

of the total variance is obtained. In multi-factor measurement tools, the total variance explained should be 

over 30% (Buyukozturk, 2010). Therefore, it can be said that the total variance explained by the scale 

(56%) is sufficient. The factor loads of the items vary between ".417" and ".854". Considering that the 

factor load of an item on a factor should be a minimum of 0.32 (Tabachnick & Fidell, 2013), it can be 

said that the obtained factor loadings are sufficient. The content of the items is considered when naming 

the factors. In this context, factors are named as Effectiveness of ERE, Health anxiety, Feasibility of 

home-schooling, Challenge of home-schooling, and Need of home-schooling support. The total score is 

not calculated for the ERE for the home-schooling questionnaire, as the factors that occurred were 

prepared in a slightly correlated. In this context, the factors are seen as subscales. 

Cronbach's Alpha internal consistency coefficient is calculated to determine the reliability of the ERE for 

the home-schooling questionnaire because the Cronbach's Alpha coefficient shows how consistent the test 

items are in their entirety (Buyukozturk et al., 2010). The Cronbach's alpha coefficients of the scale are 

calculated ".79" for Feasibility of home-schooling, ".69" for Effectiveness of ERE, ".73" for Health 

anxiety, ".65" for Challenge of home-schooling, ".85" for Need of support for home-schooling, and ".80" 

for the entire scale. Kline (2011) states that the reliability coefficient is excellent around home-schooling 
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support ".80", sufficient around ".70", and insufficient under ".50". The results show that the ERE for 

home-schooling questionnaire is a valid and reliable measurement tool that can measure parents' 

perception of ERE for home-schooling. 

3.3. Data Collection Processes and Ethical Issues 

Due to the pandemic, research data are collected using Google Forms. In this form, firstly, it is asked 

whether the parent have a child or children continue to be K-12 during the pandemic or not. The parent 

who answers "Yes" proceeds to the next step of the form. The parent who answers “No” cannot proceeds 

to the next step of the form and the form is terminated for that parent. Participation in the study is 

voluntary. Thus, the Google docs form created includes the voluntary informed consent form, personal 

information form, and questionnaire form for the participants. The Google form link is delivered to the 

parents using WhatsApp, e-mail, and social media tools. The data collected through Google Forms were 

downloaded and transferred to the statistical analysis program. 

3.4. Data Analysis 

Descriptive statistics (mean, standard deviation), t-test, and ANOVA test is used in the analysis of the 

data. Before the analyses are carried out, it is checked whether the data met the prerequisites of the 

analyses to be conducted. The data should be at least in the range scale, show normal distribution, and 

assumptions of equal group variances should be ensured to use parametric tests such as t-test and 

ANOVA test (Can, 2014). To provide these assumptions, the data were reviewed and descriptive statistics 

are conducted to determine whether the items' skewness and kurtosis values are between "∓1 ", and 

whether z scores are between "∓3.28" (Cokluk, Sekercioglu & Buyukozturk, 2010; Field, 2009). 

Skewness and kurtosis values and z scores of the items are calculated. Besides, the distribution of the data 

is examined visually through histograms and P-P graphics. 96 data were excluded from the analysis. The 

analysis of the research is carried out using 654 data that met the prerequisites for the analyses to be 

conducted. 

4. Findings 

In this section, the levels of the parents' opinions about ERE for home-schooling are compared separately 

in terms of their gender, education levels, partners' education levels, income, and supporting children's 

learning. 

R.Q.1. What are the levels of the parent's opinions about ERE for home-schooling? 

Mean and the standard deviation are calculated to determine the level of parents' opinion about ERE for 

home-schooling. The analysis results regarding the level of parents' opinion about ERE for home-

schooling are shown in Table 2. 

Table 2.  

Descriptive Statistics of the ERE Questionnaire for Home-schooling 

Factor N Mean Std. Deviation 

Effectiveness of ERE 654 2,31 ,73 

Health anxiety 654 2,74 ,86 

Feasibility of home-schooling 654 3,29 ,77 

Challenge of home-schooling 654 2,45 ,70 

The need for support for home-schooling 654 2,87 1,21 

As seen in Table 2, the mean of parent's opinion about "Effectiveness of ERE" is M = 2.31 standard 

deviation SD = .73. This finding indicates that the effectiveness of ERE is strikingly low. In other words, 

parents point out that ERE applications do not meet the educational needs of their children. The mean of 
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parent's opinion about "Health anxiety" is M = 2.74 standard deviation SD =.86. This shows that parents 

have partial health anxiety regarding face-to-face education. The mean of parent's opinion about 

"Feasibility of home-schooling" is M = 3.29 standard deviation SD =.77. This finding shows that the 

parents' views on the practice of home-schooling are partially positive. But the mean of parent's opinion 

about "Need for support for home-schooling" is M = 2.87 standard deviation SD = 1.21. This suggests 

that parents need some support for home-schooling practice. The mean of parent's opinion about the 

"Challenge of home-schooling" is M = 2.45 standard deviation SD =.70. The findings show that the 

challenges of home-schooling for parents are low. In other words, parents think that they can overcome 

the difficulties they encounter in home-schooling practice. 

R.Q.2.a. Is there any significant difference among the level of the parents' opinions about ERE for home-

schooling regarding their gender? 

Independent samples t-test is used to determine whether the level of parents' opinion about ERE for 

home-schooling differs significantly in terms of their gender. T-test results are shown in Table 3.  

Table 3.  

The Comparison of the ERE Questionnaire for Home-schooling Sub-Dimensions In terms of Gender Variable 

Sub-Dimensions Gender N Mean Std. Deviation p t 

Effectiveness of ERE Female  469 2,31 ,71 ,876 -,155 

Male 185 2,32 ,76 

Health anxiety Female  469 2,81 ,87 ,000 3,536 

Male 185 2,56 ,77 

Feasibility of home-schooling Female  469 3,28 ,75 ,747 -,322 

Male 185 3,30 ,81 
Challenge of home-schooling Female  469 2,43 ,73 ,578 -,556 

Male 185 2,46 ,62 

The need for support for home-

schooling 

Female  469 2,93 1,21 ,025 2,247 

Male 185 2,70 1,20 

A significant difference is found in favour of mothers in the factors of "health anxiety" [t (652) = 3.536, p 

<.05] and "Need for support for home-schooling" [t (652) = 2.247, p <.05] in terms of gender variable. 

While the mean of mothers' health anxiety is M = 2.81, the mean of fathers is M = 2.56. While the mean 

of mothers' need for support for home-schooling is M = 2.94, the mean of fathers is M = 2.70. 

R.Q.2.b. Is there any significant difference among the levels of the parents' opinions about ERE for home-

schooling regarding their education levels? 

One-way analysis of variance (ANOVA) is used to determine whether the levels of the parents' opinions 

about ERE for home-schooling differ significantly in terms of their education level. The ANOVA results 

are shown in Table 4. 

Table 4.  

The Comparison of the ERE Questionnaire for Home-schooling Sub-Dimensions In terms of Education Level Variable 

Sub-Dimensions  Sum of 

square 

df Mean 

square 

F p Difference 

Groups 

Effectiveness of ERE Between Groups 2,003 4 ,501 ,951 

 

,434 

 

 

 Within Groups 341,678 649 ,526 

Total 343,681 653  

 

Health anxiety 

Between Groups 4,529 4 1,132 1,542 

 

,188 

 

 

 Within Groups 476,608 649 ,734 

Total 481,137 653  

Feasibility of home-schooling Between Groups 3,387 4 ,847 1,417 

 

,227 

 

 

 Within Groups 387,803 649 ,598 

Total 391,190 653  

Challenge of home-schooling Between Groups 14,968 4 3,742 7,867 ,000 *0>4, 
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Within Groups 308,694 649 ,476   1>2, 1>3, 

1>4 Total 323,663 653  

 

The need for support for home-

schooling 

Between Groups 85,654 4 21,414 15,857 ,000 *0>3, 

1>3, 1>4, 

2>3, 2>4 

Within Groups 876,418 649 1,350 

Total 962,072 653  
*0=illiterate, 1=Primary-secondary school degree, 2=High school degree, 3=Associate/ bachelor degree, 4= Postgraduate degree 

The ANOVA results reveal that the levels of the parents' opinions about ERE for home-schooling differ 

significantly in the "challenges for home-schooling" factor (F= 7,867; p=.000) in terms of their education 

levels. While the mean of illiterate parents regarding the difficulties of home-schooling is M= 2.68, the 

mean of parents with a postgraduate degree is M= 2.15. Besides, while the mean of parents with primary 

school degrees regarding the challenge of home-schooling is M= 2.60, the mean of parents with a high 

school degree is M= 2.37, a bachelor's degree M= 2.32, a postgraduate degree is M= 2.15. 

The other results revealed the levels of the parents' opinions about ERE for home-schooling differ 

significantly in the "the need for support for home-schooling" factor (F= 15,857; p=.000) in terms of their 

education levels. While the mean of illiterate parents regarding the need for support for home-schooling is 

M= 3.57, the mean of parents with a bachelor's degree is M= 2.57. Also, while the mean of parents with 

primary school degrees regarding the need for support for home-schooling is M= 3.14, the mean of 

parents with a high school degree is M= 2.37, a bachelor's degree M= 2.32, a postgraduate degree is M= 

2.15. 

R.Q.2.c. Is there any significant difference among the level of the parents' opinions about ERE for home-

schooling regarding partner's education levels? 

One-way analysis of variance (ANOVA) is used to determine whether the levels of the parents' opinions 

about ERE for home-schooling differ significantly in terms of the partner's education level. The results 

are shown in Table 5. 

Table 5.  

The Comparison of the ERE Questionnaire for Home-schooling Sub-Dimensions In terms of Partners' Education Levels 

Variable 

Sub-Dimensions  Sum of 

square 

df Mean 

square 

F p Difference 

Groups 

Effectiveness of  ERE Between Groups 5,287 4 1,322 2,535 

 

,039 

 

*1>2 

 Within Groups 338,394 649 ,521 

Total 343,681 653  

 

Health anxiety 

Between Groups 3,374 4 ,844 1,146 

 

,334 

 

 

 Within Groups 477,763 649 ,736 

Total 481,137 653  

Feasibility of home-schooling Between Groups 1,270 4 ,317 ,528 

 

,715 

 

 

 Within Groups 389,921 649 ,601 

Total 391,190 653  

Challenge of home-schooling Between Groups 14,057 4 3,514 7,367 

 

,000 

 

*1>3, 1>4 

 Within Groups 309,606 649 ,477 

Total 323,663 653  

The need for support for 

home-schooling 

Between Groups 86,272 4 21,568 15,983 ,000 *1>2, 1>3, 1>4 

Within Groups 875,800 649 1,349 

Total 962,072 653  
*0=illiterate, 1=Primary-secondary school degree, 2=High school degree, 3=Associate/ bachelor degree, 4= Postgraduate degree 

The results reveal the levels of the parents' opinions about ERE for home-schooling differ significantly in 

the "effectiveness of ERE" factor (F= 2,535; p=.039) in terms of partners' education levels. While the 

mean of illiterate parents regarding the effectiveness of ERE is M= 2.68, the mean of parents with a 

postgraduate degree is M= 2.15. 
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The other results revealed the levels of the parents' opinions about ERE for home-schooling differs 

significantly in the "challenge for home-schooling" factor (F= 7,367; p=.000) and the "need of support for 

home-schooling" factor (F= 15,983; p=.000) in terms of partners' education level. While the mean of 

parents with primary school degrees regarding the challenge of home-schooling is M= 2.60, the mean of 

parents with a bachelor's degree is M= 2.47 and a postgraduate degree is M= 2.24. Besides, while the 

mean of parents with primary school degrees regarding the need for support for home-schooling is M= 

3.27, the mean of parents with a high school degree is M= 2.76, a bachelor's degree M= 2.46, a 

postgraduate degree is M= 2.35. 

R.Q.2.d. Is there any significant difference among the level of the parents' opinions about ERE for home-

schooling regarding their income? 

One-way analysis of variance (ANOVA) is used to determine whether the levels of the parents' opinions 

about ERE for home-schooling differ significantly in terms of their income. The results are shown in 

Table 6. 

Table 6.  

The Comparison of the ERE Questionnaire for Home-schooling Sub-Dimensions In terms of Parent’s Income Variable 

Sub-Dimensions  Sum of 

square 

df Mean 

square 

F p Difference 

Groups 

Effectiveness of  

ERE 

Between Groups 1,888 2 ,944 1,798 

 

,166 

 

 

 Within Groups 341,793 651 ,525 

Total 343,681 653  

 

Health anxiety 

Between Groups 4,954 2 2,477 3,386 

 

,034 

 

Low>High 

 Within Groups 476,183 651 ,731 

Total 481,137 653  

Feasibility of home-schooling Between Groups ,661 2 ,331 ,551 

 

,576 

 

 

 Within Groups 390,529 651 ,600 

Total 391,190 653  

Challenge of home-schooling Between Groups 2,528 2 1,264 2,562 

 

,078 

 

 

 Within Groups 321,135 651 ,493 

Total 323,663 653  

The need for support for 

home-schooling 

Between Groups 85,825 2 42,912 31,881 ,000 Low>Medium 

Low>High Within Groups 876,247 651 1,346 

Total 962,072 653  

The results revealed that the levels of the parents' opinions about ERE for home-schooling differ 

significantly in the "health anxiety" factor (F= 3,386; p=.034) in terms of their income level. While the 

mean of low-income parents regarding the "health anxiety" is M= 2.81, the mean of high-income parents 

is M= 2.56. 

The other results revealed the levels of the parents' opinions about ERE for home-schooling differ 

significantly in the "need of support for home-schooling" factor (F= 31,881; p=.000) in terms of their 

income level. While the mean of low-income parents regarding the need for support for home-schooling 

is M= 3.27, the mean of medium-income parents is M= 2.63, and high-income parents M= 2.87. 

R.Q.2.e. Is there any significant difference among the level of the parents' opinions about ERE for home-

schooling to support their children's lessons? 

Independent samples t-test is used to determine whether the level of parents' opinion about ERE for 

home-schooling differs significantly to support their children's lessons. T-test results are shown in Table 

7.  
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Table 7.  

The Comparison of the ERE Questionnaire for Home-schooling Sub-Dimensions to Support Their Children's Lessons Variable 

Sub-Dimensions  N Mean Std. Deviation p t 

Effectiveness of ERE No 380 2,24 ,70 ,003 -2,955 

Yes 274 2,41 ,74 

Health anxiety No 380 2,73 ,81 ,935 -,082 

Yes 274 2,74 ,92 

Feasibility of home-schooling No 380 3,14 ,75 ,000 -5,770 

Yes 274 3,49 ,75 

Challenge of  home-schooling No 380 2,48 ,73 ,077 1,774 

Yes 274 2,38 ,64 

The need for support for home-

schooling 

No 380 3,01 1,14 ,000 3,573 

Yes 274 2,66 1,27 

A significant difference is found in the factors of "Effectiveness of ERE" [t (652) = -2.955, p <.05], 

"Feasibility of home-schooling" [t (652) = -5.770, p<.05], and "Need of support for home-schooling" [t 

(652) = 3.573, p <.05] in terms of whether parents support their children's learning at home.  

While the mean of parents who supports their children's learning at home regarding the factor 

"Effectiveness of ERE" is M= 2.41, the mean of parents who do not supports their children's learning at 

home is M=2.24. In other words, parents who support their children's learning at home find ERE more 

effective than parents who do not supports their children's learning at home.  

While the mean of parents who supports their children's learning at home regarding the factor of 

"Feasibility of home-schooling" is M=3.49, the mean of parents who do not support their children's 

learning at home is M=3.14. In other words, parents who support their children's learning at home have a 

positive opinion regarding the feasibility of home-schooling than parents who do not support their 

children's learning at home.  

While the mean of parents who supports their children's learning at home regarding the factor of "Need 

for support for home-schooling" is M= 2.66, the mean of parents who do not support their children's 

learning at home is M=3.01. In other words, parents who support their children's learning at home need 

less support for home-schooling than parents who do not support their children's learning at home. 

5. Result and Discussion 

The results of the study show that ERE is not effective, but parents have partial health anxiety about face-

to-face education. Although parents have partially positive opinions about the feasibility of home-

schooling, they also need support to overcome the challenges of home-schooling. Also parents' emphasis 

on the low challenges of home-schooling can be considered as an important evidence for the feasibility of 

home-schooling. Parents need support to cope with the challenges of home-schooling. In the study of 

Yurtbakan and Akyildiz (2020), parents state that ERE is partially sufficient, but its quality is low due to 

reasons such as short course time and lack of feedback. For this reason, parents prefer face-to-face 

training. There are other national and international studies showing the inferior quality of ERE (Cakin & 

Kulekci Akyavuz, 2020; Can, 2020). Also, the pandemic has shown that the open and distance education 

system in Turkey should be strengthened in terms of infrastructure, access, security, content, design, 

implementation, quality, legislation, and pedagogical (Can, 2020). It is expected that the quality of the 

ERE is low because of the rapid and unprepared transition to ERE. However, all education stakeholders 

have gained important experiences regarding ERE in this process. It is thought that these experiences of 

the parents positively affect their opinion on the feasibility of home-schooling, but it can be said that 

home-schooling has partial challenges for parents. Therefore, parents need support for home-schooling. 

Parents have more responsibilities for managing their children's learnings (Greenhow, Lewin & Staudt 

Willet, 2020) in this process. Therefore, parents having difficulties with balancing responsibilities, learner 
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motivation, accessibility, and learning outcomes (Garbe et al., 2020). However parents' health anxiety can 

make them more eager for their children to receive home-schooling. Because home-schooling ensures the 

physical safety of children (Mayberry et al., 1995; NHES, 2012; Princiotta, Bielick & Chapman, 2006). 

Therefore, parents strive to cope with these responsibilities. To fulfil these responsibilities, parents need 

support such as financial support, providing educational resources, providing information technology 

infrastructure (internet, tablet, computer, etc.), and educational consultancy support. Because Home-

schooling requires families to invest resources in terms of time, energy, money, knowledge, and skills 

(Green & Hoover Demsey, 2007). 

Results of the study show that mothers have higher health anxiety and need more support for home-

schooling. Mothers can be more sensitive about their children's health than fathers because of their nature. 

They think that face-to-face education poses a risk to their children's health during the pandemic. Because 

home-schooling ensures the physical safety and health of their children (Mayberry et al., 1995; NHES, 

2012; Princiotta, Bielick & Chapman, 2006), mothers prefer home-schooling. It is thought that mothers' 

need for support for home-schooling is related to both the cultural and educational level of mothers. In the 

traditional Turkish family structure, the mother is more responsible for the care and education of the 

children (Ozensel, 2004; Yavuzer, 2003; Yorukoglu, 2004). Although this understanding has changed in 

recent years, its effect partially continues. As ERE increases the responsibility of parents (Garbe et al., 

2020), the responsibility of mothers in the education of their children has increased even more. Besides, 

the mothers in the sample have a low level of education and most of them are unemployed. The low level 

of education causes mothers to have difficulties in supporting their children's learning. Also, it is known 

that families who practice home-schooling are not well-educated and inadequate for teaching 

qualification negatively affect the development of the child (Farrel & Ryan, 2006). Therefore, mothers 

with low education levels need more support for home-schooling. 

The results of the study show that as the education level of parents increases, both the difficulties of 

home-schooling and the need for support for home-schooling decreases. Because parents with a high level 

of education have more academic knowledge and experience, they can support their children's learning 

more. Therefore, they can contribute to students' learning-teaching processes. Another finding of the 

study supports this result. Another result of the study shows that as the education levels of partners 

decrease, both the challenges of home-schooling and the need for support for home-schooling increase. 

Also, as the education levels of partners increase, their opinions on the effectiveness of ERE become 

more negative. Parents prefer home-schooling to be with their children, to contribute to their education, 

and to provide them a better education (Mayberry et al., 1995; NHES, 2012; Princiotta, Bielick & 

Chapman, 2006). The education level of parents is very important to educate children because it is known 

that the education level of parents matters in children's achievement (Basham, Merrifield & Hepburn., 

2007; Ray, 2006). As the parents' education level increases, their knowledge and awareness of their 

children's education also increase. The fact that parents with a high level of education find ERE less 

effective can be evaluated in this context. The results of the study show that the education level of the 

parents is very important in the practice of home-schooling. 

The results of the study show that parents with low-income have higher health concerns than those with 

high-income and parents with low-income need more support for home-schooling than those with high-

income. The education level of parents is an important determinant of their income level because the high 

level of education provides an advantage both in terms of job opportunities and high-income level 

(Alpaydin, 2008; Caliskan, 2007). Therefore, it can be said that parents with a high education level also 

have a high-income level. Parents with high income need less support for home-schooling, as their 

education level is also high. Because the education levels of parents matters in children's achievement 

(Basham, Merrifield & Hepburn, 2007; Ray, 2006) and home-schooling (Farrel & Ryan, 2006). As the 

education level of parents with low income is also low, they need more support for home-schooling. 

Higher health concerns of parents with low-income levels may be associated with both income level and 
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culture. Fathers generally work in families of parents with low income, and mothers are unemployment. 

This situation is the primary reason for the low-income level of the family. The unemployment of 

mothers is due to both their low educational level and cultural reasons (Ozaydinlik, 2014). According to 

the data of Turkish Statistical Institute (2020), the labor force participation rate of women with low 

education level in Turkey is quite low compared to women with high education level. The results of the 

study conducted by Yenilmez and Kilic (2018) also support this data. Since mothers with low income 

spend most of their days with their children, their bond with their children may be stronger. This bond 

may have made them more worried about their children's health. Also, the financial burden caused by the 

disease can worry low-income parents. However, this situation may have arisen only for the sample of the 

study. 

Results of the study show that parents who support their children's learning both find ERE more effective 

and home-schooling more feasible. Parents who do not support their children's learning need more 

support for home-schooling. Home-schooling provides opportunities for one-to-one education of children. 

Also, one-to-one education increases the academic performance of children (Farrel & Ryan, 2006; Fields 

Smith & Williams, 2009; Rothermel, 2011). However, parents should allocate more time for one-to-one 

education of their children and they should be educated enough about education because it is known that 

parent support has shown significant contributions to the achievement of learners in a virtual learning 

environment (Borup et al., 2014; Feng & Cavanaugh, 2011; Lee & Figueroa, 2012; Makrooni, 2019; 

Woofter, 2019). If parents do not have the competencies to support their children's education, they need 

specialists or someone to support their children's education. In this context, the result of the study shows 

that having parents to support the education of the children at home makes home-schooling easier. Also 

parents who contribute to the education of their children at home emphasized ERE more effectively. 

Since these parents supported the children's learning during the ERE process, they enabled to their 

children to learn better. This result of the study shows that supporting the education of the children in the 

ERE process is crucial for both the effectiveness of ERE and the feasibility of home-schooling. Therefore, 

parents must take roles and responsibilities as their children participate in online education while 

experiencing increasing instructional responsibility for their child's learnings (Liu et al., 2010). 

6. Conclusion 

The study shows that ERE during the pandemic is not effective enough. But, having parents to support 

the education of the children at home can make distance and online education practices such as ERE more 

effective. Also the study shows that although parents have partial health concerns, their parents' opinions 

about the feasibility of home-schooling are positive. Parents' emphasis on the low challenges of home-

schooling can be considered as an important evidence for the feasibility of home-schooling. But, the 

results indicate that parents need support for home-schooling to be feasible. Also parents with low 

educational and socioeconomic status need more support for home-schooling. This indicates that the 

education level and income level of parents are important for feasibility of home-schooling. The results of 

the study show that the parents' experience of the ERE process offers important opportunities for the 

practice of home-schooling. Because the responsibilities of the parents regarding the education of their 

children increased during the ERE process, they experienced home-schooling, although it was not 

planned. For this reason, parents have had experience of what is required for the successful 

implementation of home-schooling. Consequently, to practice home-schooling successfully, parents must 

have a high level of education, have support their children's education at home. Also institutions and 

organizations support parents for home-schooling practice. The support to be provided to parents for 

home-schooling should be diversified as financial support, expert/educator support, consultancy, 

technological infrastructure support. 
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7. Limitations and Further Studies 

The study has limitations arising from both its sample and method. Therefore, the results obtained should 

be tested in larger samples and with different research methods. In this context, experimental studies 

should be conducted to determine the effectiveness of ERE. Mixed method studies should be conducted 

to determine parents' educational competencies and their level of contribution to the education of their 

children. Parents' support needs for home-schooling should be identified. 
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This paper aims to propose a design framework for learning technologist to design and 

develop a mobile learning app in the context of eating healthy. In other words, this study 

offers a number of theoretical and practical implications that can assist developers in 

creating more effective mobile apps. In exploring the research behind the foundational 

problem associated with this study, there are three main learning theories that provide a 

framework for the app design; the behaviorist perspective, the social constructivism, and 

the self-determination theory. Based on those theories behind the design, it can be said 

that personal profile, item search/scan, food snapshot, challenges, social, and resources 

might be the features of the app to support learning needs.  
Research Article 

1. Introduction 

It is safe to say that the majority of people are concerned about proper nutrition and eating healthy, probably 

more-so than ever. One might assume that with such a preoccupation on diet and nutrition our world would 

be full of healthy individuals. However, that couldn’t be further from the truth. The latest statistics from 

the Centers for Disease Control and Prevention list that 600,000 individuals in the United States die from 

heart disease every year, that works out to 1 in every 4 deaths (U.S. Department of Health and Human 

Services, 2018). Similarly, the American Cancer Society reports that 585,720 people are expected to die 

from cancer in 2014 (U.S. Department of Health and Human Services, 2018). Furthermore, fewer people 

alive at 70 today survive until 90 than they did forty years ago (Fallon, 2011). It seems that instead of 

preventing deaths, the population is actually getting less healthy. 

In addition to staggering disease rates, we live in a world where processed foods are the norm. Standard 

grocery stores are filled with hundreds of food items marketed as healthy with claims such as “all natural”, 

“low fat”, “low sodium” or “whole grain”. If you take a close look at the back of many food items marketed 

as “natural” you might find a long list of ingredients, many of which are difficult to pronounce. To make 

matters worse, fad diets are prevalent in our mainstream and social media. Many of these popular diets are 

based on deprivation techniques (low carb, low fat, etc.) that make them difficult to consistently follow. So 

who can we trust? What are the real truths regarding healthy foods and our food industry? As consumers 

we’re largely left to determine for ourselves what is healthy versus what is not and how to base our 

purchases on that knowledge.  
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The Real Foodie app proposed in the enclosed paper is designed to calm some of these common confusions 

and to educate individuals, specifically young adults, on eating healthy. Real Foodie is a mobile application 

filled with a database of nutritional information on everyday items in food industry and offers a barcode 

scanning feature as well as a grading system for food items. In addition, the application will provide a 

profile that will allow users to track their buying habits, challenge their peers and additional activities that 

will provide scaffolds to support better eating habits. All of the information in the Real Foodie application 

is aligned with the movement to eat more “real food” and less processed food-like items.  

To sum up, even the population is actually getting less healthy, it is getting easier to offer people learning 

opportunities anywhere and anytime by mobile apps. This paper aims to propose a design framework for 

learning technologist to design and develop a mobile learning app in the context of eating healthy. In other 

words, this paper offers a number of theoretical and practical implications that can assist developers in 

creating more effective mobile apps. The paper uses the example of Real Foodie to explain the design 

framework and features of the mobile learning app. 

Beside, regarding the importance of the study, pedagogical factors have the greatest impact on students' 

success, intentions, and behavior when it comes to integrating mobile learning apps into learning process, 

which includes providing more diverse teaching contents/materials, strategies, and learning environments 

that can improve student learning performance (Suartama, Setyosari, & Ulfa, 2019). However, mobile app 

developers and instructional designers do not communicate well and do not work together most of the time. 

For this reason, most of the apps in the market lack of pedagogical factors. This causes learning losses. By 

providing a number of theoretical and practical implications in terms of pedagogical factors that can assist 

developers in creating more effective mobile apps. This paper bridges the gap in the learning technologies 

literature. 

 

2. Theoretical Framework 

In exploring the research behind the foundational problem associated with this study, there are three main 

learning theories that provide a framework for the Real Foodie app design. The first conceptual framework 

is the behaviorist perspective that stems from the work of Skinner (1974). At a very basic level, the theory 

suggests that rewarding a subject for particular behavior encourages the subject to behave in the same way 

in a similar situation (Clark, 2018). The reward reinforces behavior and conversely, if behavior is punished, 

the subject is less likely to repeat it. Behaviorists look at learning as a change in knowledge achieved 

through controlled stimulus/response conditioning. In behaviorism, people can learn not to do things as 

well as to do things (Skinner, 1974).  

Driscoll (2000) distinguishes between two types of stimuli called primary and conditioned reinforcers. 

Based on this separation, primary reinforcers are stimuli whose reinforcement is biologically determined. 

Examples of primary reinforcers are food and sleep. Another type of stimulus, conditioned reinforcers are 

those that acquire reinforcement through an association with a primary reinforcer. Gold stars, money and 

points are all be examples of conditioned reinforcers (Seo & Lee, 2009).  

Behaviorism, and conditioned reinforcers, are important elements of computer games and mobile apps 

(Paraskeva, Mysirlaki & Papagianni, 2010). Computer games are sometimes referred to as “skinner boxes” 

since they offer rewards or punishments for user behavior (Bogost, 2014). Computer games also typically 

rely on reinforcement, such as points, unlocks, power-ups and bonuses to increase the frequency and 

repetition of a desired behavior (Sümer & Aydın, 2018). Furthermore, Bogost (2014) argues that 

gamification is a simplistic behaviorist approach to game design. He states that, -ification involves simple, 

repeatable, proven techniques or devices: you can purify, beautify, falsify, terrify, and so forth. - ification 

is always easy and repeatable.  
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The second theoretical framework of this design is social constructivism. Constructivism, as a learning 

theory, stems from the burgeoning field of cognitive science, particularly the later work of Jean Piaget, and 

Lev Vygotsky (Fosnot & Perry, 2005). Constructivism, as perspective in education, is based on experiential 

learning through real life experience to construct and conditionalize knowledge (Tobin & Tippins, 1993).  

The first aspect of constructivism is Piaget’s Cognitive Constructivism (Wadsworth, 1996). He proposed 

and demonstrated through much research that the mechanism promoting change in cognition was the same 

as that in evolution - namely, equilibration. Equilibration was described by Piaget (1977) as “a dynamic 

process of self-regulated behavior balancing two intrinsic polar behaviors, assimilation and 

accommodation. Assimilation is activity, the organization of experience; it is the individual’s self-assertive 

tendency, a tendency to view, understand, and act on the ‘surround’ with one’s own activity or ideas in 

order to preserve one’s autonomy as a part within a whole system.” In addition, accommodation is 

comprised of reflective, integrative behavior which serves to change one’s own self and explicate the object, 

in order to function with cognitive equilibrium in relation to it (Piaget, 1977).  

The second aspect of the constructivist theory is Vygotsky’s Social Constructivism. Vygotsky describe the 

Zone of Proximal Development as the distance between the actual developmental level as determined by 

independent problem solving and the level of potential development as determined through problem solving 

under adult guidance, or in collaboration with more capable peers (Vygotsky, 1978). One of the most 

important practical implications of social constructivism for education is Honebein (1996)’s seven goals 

for the design of constructivist learning environments. Here are Honebein’s seven items that it has also used 

in the design decisions of Real Foodie;  

• Providing experience with the knowledge construction process,  

• Providing experience in and appreciation for multiple perspectives,  

• Embedding learning in realistic and relevant contexts,  

• Encouraging ownership and voice in the learning process, 

• Embedding learning in social experience, 

• Encouraging the use of multiple modes of representation, 

• Encouraging self- awareness of the knowledge construction process.  

After reading through Honebein (1996)’s seven goals for the design of constructivist learning environments, 

it was decided to use these goals in the design. For example, food snapshot feature is an example of 

embedding learning in both realistic and social content. The items in the food snapshot feature are real, and 

allow users to share them with their peers. Additionally, based on the item they scan, multiple modes of 

nutritional information are represented, which allows users to choose how they share the items they scan, 

or conversely, keep them in their profile. 

Last theory that was taken into account in designing this application for learner needs was the self-

determination theory, as depicted by Ryan and Deci (2000). The purpose of their study was to investigate 

extrinsic and intrinsic motivation in learners, as well as the importance of such supportive elements in 

effective learning environments. Extrinsic motivation is understood to be when learners are motivated to 

do tasks with the reinforcer being outside of themselves. An example of extrinsic motivation may be 

motivating oneself to write a paper in order to get a good. Conversely, intrinsic motivation, the ideal 

motivation in education, occurs when learners are motivated to do tasks because they innately want to do 

the tasks. The reward is realized from within themselves, and there is not an external reward necessary to 

motivate the learner to do a task. An example of intrinsic motivation may be motivating oneself to complete 

a project because you are innately interested in the topic and wish to do a good job. Furthermore, Ryan and 

Deci (2000) argue that in order to achieve the optimal intrinsic motivation, humans have innately 

psychological needs that should be cultivated in an environment in order for higher intrinsic motivation to 

exist. These psychological constructs are: autonomy, belonging and competence. These psychological 
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elements, when fostered in explicit design of educational environments, are thought to achieve higher 

intrinsic motivation within students. When designing Real Foodie application, it was known fostering a 

playful and collaborative learning environment would be difficult to achieve, particularly when trying to 

motivate young adults to change inherently difficult eating habits. After considering principles of self-

determination (Deci & Ryan, 2008) in application design, it was tried to best support autonomy, 

belongingness, and competence by providing several platforms for learner to exercise these principles 

within the personal profile, social, and challenges features. 

 

3. Method 

3.1. Learning Goals  

According to previous researches (Elfeky & Yakoub, 2016; Furio, Juan, Segoi, & Vivo, 2015), mobile 

learning can increase student participation and achievement while also assisting them in learning. Learners 

can learn not only in a formal learning environment, but also throughout their lives by using various tools 

and technologies. The Real Foodie mobile app is largely designed with two learning goals in mind. All of 

the features and activities built into the program are designed to support users of the system to achieve both 

goals. The two learning goals supported by the Real Foodie application are:  

1. Users will be able to tell the difference between “real foods” and other less healthy options. 

2. Users will demonstrate an effort to change buying habits away from processed and unhealthy 

options to more real, nutritionally-dense foods.  

 

3. 2. Context and Target Audience  

The Real Foodie mobile app is designed to be used in an informal learning setting with a self-directed 

learner. As most mobile applications is meant to be used anywhere with a cellular reception such as the 

grocery store, home, school, etc. It is not designed to be used in formal K-12 school environments, although 

it might be an interesting activity to work on with students with the right guidance and scaffolding.  

The age range targeting with the Real Foodie application is mainly adults. According to one study, as 

children grow older, their eating habits become more similar to those of their parents (Birch, 1999). In 

addition, as young adults transition to living on their own and create their own lifestyle outside of their 

parents’ home, new habits are formed and lay significant groundwork for future eating habits later in life 

(Birch, 1999). As a result, the application is hoping to support young adults during this crucial time in their 

lives by targeting users ages 18-35. Even though the target is young adults ages 18-35, the application is 

still appropriate for adults older than 35 and it could be useful for anyone trying to learn more about nutrition 

and changing their eating habits.  

 

3. 3. Learner Needs  

In exploring the nutritional research surrounding the target audience (ages 18-35), it was became aware of 

a study conducted by Deshpande, Basil and Basil (2009), which focused on the barriers to healthy eating 

that college students experience. Evidence from various other nutritional studies was cited that supports the 

need to establish healthy eating habits early on (Birch 1999). However, Deshpande et al. (2009), focused 

on what variables were best at predicting food selection in young adults. Specifically, how college students' 

health beliefs influence their eating habits. The study described how college is often the time at which 

young adults are transitioning to independent nutritional practices, and support for developing healthy 

eating habits is crucial. The behavioral model called the Health Belief Model (HBM) was studied as a 

model for determining eating behaviors in college students. The Health Belief Model (HBM) used by 
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Deshpande et al. (2009) took into account several features that were thought to be influential in student 

eating habits. All of these features operated within the psychographic understanding of perceived threat 

from a disease compared to perceived benefits from preventative health measures. The evidence from the 

study supports the understanding that the perception of healthy food benefits as compared to price, taste, 

ease of preparation, and convenience was far more effective at engaging students in a healthy diet. 

Deshpande et al. (2009) also suggested from their study that learners need to exercise a deeper 

understanding of certain foods, particularly the long term perceived threat or benefit, or else healthy habits 

may not form. Deshpande et al. (2009) concluded that it is not only important to make nutritional 

information accessible and understandable but it is also essential to provide activities, based in social 

strategies, that engage the learner in deeper understandings of nutritional content, preferably in contrast or 

active engagement with their peers. 

 

Table 1. 

Learner needs and scaffolding strategies to support those needs 

Feature Domain Learner Needs Scaffolding/Support 

Strategy 

Personal Profile Learners can struggle to 

reflect on eating habits or 

archiving digitally 

Learner needs a space to 

set goals and track 

progress 

Personal profile creates a 

space for the 

customization of goals 

and tracking of food 

behavior 

Item Search and Scan Learners often shop for 
food items without any 

support 

Learner needs a tool for 
gaining access to 

resources  with 

meaningful nutritional 

information 

Item search and scan 
provides a quick and 

comprehensive way to 

pull up food resources 

Food Snapshot Nutritional labeling is 

confusing and learners 

do not understand it 

Learner needs a space to 

gauge the holistic 

understanding of food 

items 

Food snapshot creates a 

space to organize and 

understand complex real 

food information 

Challenge Developing new habits 

requires long-term 

motivation and support 

from peers 

Learner needs a space to 

apply their real food 

knowledge and support 

for maintaining healthy 

lifestyle habits 

Challenge feature creates 

a space for users to 

complete specific task 

against both the app and 

peers 

Social Engaging in complicated 

tasks with peers leads a 

deeper understanding of 

content 

Learner needs a space to 

connect with content and 

collaborate in 

meaningful ways with 

their peers 

The social platform in 

the app allows users to 

interact and connect with 

others using the app 

Resources Experienced users can 

maintain habits with 

access to additional 

resources 

Learner needs a space to 

expand and access 

additional knowledge 

related to their interest 

The resources section 

provides links to 

information outside of 

the app 

 

Table 1 shows what learner needs are and how app designers and learning experience designers can support 

those needs in general with app features. When creating the design framework and deciding what features 

the app should have,  Honebein (1996)’s seven goals for the design of constructivist learning environments, 

self-determination theory’s principles in app design including supporting autonomy, belongingness, and 

competence (Deci & Ryan, 2008) and  the behavioral model called the Health Belief Model (Deshpande et 

al., 2009) have been taken into account and were thought to be influential on young adults eating habits. 
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The following app features are recommended to scaffold/support learners in fulfilling their learning needs 

based on the theoretical framework discussed above. 

 

4. App Features 

The Real Foodie mobile app includes a variety of features to offer its users information and also scaffolds 

to support making healthy eating a habit. There are four key features in Real Foodie that are depicted in the 

screenshot designs in Appendix: barcode scan/item search, food snapshot, personal profile and 

social/challenges. These four main features also directly connect to the learning goals explained previously. 

In addition to these key features prototype designs are also provided to show additional Real Foodie 

application elements such as user log-in/account setup process, main application screen and resources 

section. All of the app features are explained below in the order of how a new users could move throughout 

the application. 

 

4.1. User Login and Account Setup 

Screenshot 1 shown in Appendix is the initial screen an individual would see after downloading the Real 

Foodie application from the store. If the individual is interested in making an account to use the Real Foodie 

application there are a few different options. The first option allows users to login using their current 

Facebook account. This will provide users the option of connecting with their pre-created network for the 

challenge and social features within the application. A user can also choose to create a new profile in Real 

Foodie separate of Facebook. These individuals may not have Facebook accounts or are not interested in 

using the application to connect with others. They might simply be interested in using the barcode 

scanner/search functionality to learn more about food items. The final option is for current Real Foodie 

users to sign in if they have previously created an account.  

 

4.2. Real Foodie Main Screen 

After completing the initial login, users will move into the application to view the main page, which is 

shown in screenshot 2 in Appendix. After the initial log-in for a new user, the Real Foodie character, shown 

at the bottom right of screenshot 2, will welcome users with an introductory message and a short explanation 

of a user’s mission. It might display a message such as, “Welcome to Real Foodie! Your mission is to gain 

foodie points by adding items to your profile and winning challenges. Good luck!”. This statement provides 

a brief explanation of real foodie points and the activity to accumulate points. Further instructions and basic 

application information can be found in the Resources section shown in screenshot 10.  

In addition to offering a message to new users, the Real Foodie character also serves as a sort of a ‘guide’ 

whenever users visit the main screen. The character will give positive messages and grant rewards to users 

whenever they achieve certain pre-determined criteria, such as winning a challenge, scanning a streak of 

A+ items, gaining a certain number of points, and more. It will also deliver updates about Real Foodie, talk 

about news developments relating to real foods, and occasionally drop random suggestions about foods the 

user could try next. Poking his face will make him giggle and bounce with joy. The Real Foodie character 

exists to provide positive reinforcement and belonging to users and lends personality to the app.  

The six white square graphics shown in the middle of the main screen serve as buttons to link to the six 

main options a user can take to move throughout the application. The first area is the user profile which 

serves as the main location for personal information and houses the history of scanned/searched food items. 

The second and third areas allow users to learn more about food items in the grocery store and around them. 

These two features are the item search and barcode scanning functionality. The final three areas in Real 
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Foodie include challenges, resources, and social. The challenge feature allows users to create, manage and 

complete challenges with themselves or others in their social network. The social feature is a news feed 

that shows all of the activity in your social network. Both of these social features are explained in more 

detail in the screenshots 7, 8, and 9. The resources section of the application is simply a listing of links for 

more “Real Food” information. This area would be helpful for experienced users or individuals that wanted 

to take a deeper dive in learning about real food and its benefits.  

 

4.3. Personal Profile 

After logging into Real Foodie, the user has the option to view their food history on the personal profile as 

seen on screenshot 3. Based on the nutritional value of the food, points are added to the user’s food meter 

on their profile, and also detailed in their food history. Foods that contain higher nutritional content, in 

union with the “Real Food Manifesto”, are given higher foodie points (FP) as seen on the food meter. Foods 

that are less nutritious are given little to no points. Receiving no points for a less nutritious food can be 

linked to a game- inspired learning principle known as “Productive Failure”. Gee (2003) stated that 

productive failure is a crucial necessity for players or users to continue to stay motivated on the long-term 

goal. In many video games or apps, players make mistakes, but thanks to the productive failure mechanisms 

that many video games possess, the player continues playing and learns from his or her mistakes.  

Similarly, the food history and food meter on the personal profile encourage this same sort of learning 

principle (Gee, 2003). In reality, many users may make mistakes while attempting to transition from a less 

healthy diet to a Real Foods diet. By combining learning principles from game theory into the personal 

profile history and food meter, the app design encourages users for good choices, but does not penalize for 

poor ones. The foodie points awarded for adding high-quality real food items to a user’s personal profile or 

completing challenges exemplify conditioned reinforcers, offering positive reinforcement as part of the 

behaviorist learning theory perspective (Driscoll, 2000). Additionally, the algorithm used to award points 

would take into account appropriate weighting to not award users who attempt to cheat the point-system by 

eating homogenous foods in high quantities (ex: 3 or more granola bars in one day). This algorithmic 

weighting would eliminate the ability for users to abuse portion control and the Real Foodie game-inspired 

point system.  

More importantly this point system would allow a user on Real Foodie can eat well on one day and receive 

corresponding points toward their food meter, and then make mistakes another day and learn from these 

choices. By including only positive points and showing detailed food history such as date, time, location 

and nutritional value in a brief text spot on the food history, the user is not discouraged by their mistakes 

but can instead contextualize how and why they happened and learn from these choices. The long-term 

nature of the food meter visual also encourages the user to stay focused on a long-term goal, whether it is 

a day, a week, a month, or a specific challenge.  

 

4. 4. Item Search / Scan 

The food item search option is one of the fundamental elements of Real Foodie, as seen in screenshot 4. 

The layout of the food search feature is consistent with other basic search bars which include recent search 

auto-fill options. Once a Real Foodie user types in a food name and hits the search button, a list of foods 

are shown and the user clicks on the one that best represents the food they searched for. After selecting the 

food item, a food snapshot is shown which details the food item’s nutritional value with a letter grade 

(screenshot 5).  

Similar to the item search functionality, a barcode scan feature is shown in screenshot 6 in Appendix. The 

layout of the barcode scanner is consistent with other barcode scanning applications. Upon focusing the 



JETOL 2021, Volume 4, Issue 4, 156-174 Sümer, M. 

 

 

 

 

 

 
 

163 
 

lens, the user can press the scan button and the barcode scanner takes a picture of the barcode and 

immediately links it with the food the barcode is associated with.  

 

4. 5. Food Snapshot 

After a user has searched for a food item or used the barcode scanner to identify an item of interest they are 

directed to the food snapshot screen (screenshot 5). A complex algorithm based on ingredients, food 

preparation, and “Real Food” legitimacy creates the letter grade each food item is given. Food grades are 

also color coded, green being a healthy choice, to red being a less healthy choice. Additionally, the food 

snapshot includes a simple overview of the food items ingredients, with harmful processed ingredients 

bolded with linking functions. In this way, a novice user may be able to obtain basic information and 

become familiar with common misunderstandings associated with food ingredients. However, the more 

expert user can also click on these bolded ingredients and receive more detailed research information on 

the ingredient if they so choose. The food snapshot (screenshot 5) is meant to scaffold real food information 

and make it accessible and easy to comprehend to various levels of users. This scaffolded information 

would be in agreement with effectiveness of the Health Beliefs model in college students as seen in research 

done by Deshpande et al. (2009).  

Once a user has searched a food item, the “Add to Profile” button on the food snapshot allows the user to 

add the food to their history on their personal profile. This feature was designed with consideration to 

fostering autonomy, belonging, and competence (Ryan and Deci, 2000). In examining the best way to foster 

autonomy, it is found it easiest to cultivate learner autonomy by providing an option to add food history to 

a personal space in order to reflect on personal progress in the personal profile feature. Moreover, the design 

of the interaction between the food snapshot and the personal profile was also meant to be a landing page 

for the Real Foodie character to greet and encourage the learner when progress was made. This interaction  

between the food snapshot and personal profile cultivates the principles of self-determination theory by 

encouraging the learner to choose what foods they add to their profile, how they keep track of their progress, 

and how they become encouraged and engaged when making progress and interacting with the Real Foodie 

character.  

Additional feature in the food snapshot is the “Suggested Alternatives”. These smaller features compliment 

the functionality of the food snap-shot by providing contextualized information the user may not normally 

have access to. The “Suggested Alternative” links the searched food item from the food snapshot to 

healthier alternatives. This allows the users to become familiar with healthier options in a way that does not 

overburden the user. By giving healthier options juxtaposed against the personal choices of the user, Real 

Foodie uses the personal tastes of the user as a guiding function in transitioning the user to a healthier diet. 

These suggested alternatives are shown in screenshot 5 as green link so that a user can click to the product 

website to learn more about the items. Additionally, as Real Foodie becomes an established application 

with many users companies would be allowed to sponsor links to their products, thereby offering an income 

opportunity to support further development of the application. All of the features found on the food snapshot 

scaffold the nutritional information for the learner by including long-term effects of harmful processed 

ingredients, along with information healthful alternatives and their positive long-term benefits.  

 

4. 6. Social and Challenge 

Merely having access information is not enough to accomplish learning goal one and two. Not every user 

will be fully motivated to make long-term changes in their habits, nor do they have the time to sit down and 

consider their food choices. To further motivate users, the Social and Challenge features of the Real Foodie 

application focus on social media and gamification. These two areas allow users to import their pre-existing 
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contacts from Facebook and other social media sites into Real Foodie. Users can also choose not to opt into 

the social aspects of the application by clicking “No Thanks” as shown in screenshot 8.  

As Deshpande et al. (2009) suggested in their research regarding the Health Beliefs model and young adult 

eating habits, the best method for influencing young adult’s eating habits is through social marketing 

strategies that emphasize food benefits in relation to a learner’s peers. Social feature is designed to provide 

a space for learners to interact with their peers within the real food content domain. This means that learners 

can voluntarily interact with peers through the language of real food content, in hopes of engaging the 

learners more effectively. The details of the social activity that it has proposed in the application is the 

combination of the news feed and the challenge functionality. The news feed shown in sketch 7 displays a 

possible list of updates that would show in a user’s social application. The news would list when friends 

scan and add items to their personal profile or when they gain points for challenges. The social news feed 

also lists the amount of foodie points that individual users are gaining by scanning high-quality items or by 

participating in challenges.  

Screenshots 8 and 9 depict the challenge feature. The challenges display options where users can put their 

real food skills to the test by completing time-sensitive tasks, individually or with other members of their 

social network. The app will input some pre-established challenges in the “View Real Foodie Challenges” 

link in addition to user-generated challenges can also be created or viewed. The challenges might be as 

simple as adding one A+ item per day to a user’s personal profile for a week, or trying to be the first user 

to reach 1,000 foodie points.  

The challenges have very few parameters or limits because users can create their own challenges and view 

other challenges currently occurring within the application. The ability to connect, track and challenge your 

social network within the Real Foodie application will hopefully serve as motivation for users to transition 

to a more healthy real foods lifestyle. These features closely align with the social change strategy by 

Deshpande et al. (2009) and will help support young adults in overcoming the barriers to eating healthy 

that many college students face.  

By stimulating the interactions with nutritional content in gamified personal goal setting and peer-set 

challenges, Real Foodie will provide learners with the scaffolding they need to engage with nutritional 

content in a more intrinsically meaningful way (Ryan and Deci, 2000). Such a system will provide 

motivation for the user to continue healthy eating habits and ultimately, change them if they so desire. The 

activity embedded in the app functionality supports learning goal number two in an effort to modify users 

eating habits away from processed and unhealthy options, and toward more real, nutritionally-dense foods.  

 

4. 7. Resources 

The application feature titled “Resources” (screenshot 10) is simply a listing of real food nutrition 

information. These resources might include books, news, blogs, and a “real food index” with definitions 

with commonly used terminology. These resources are meant to support active users of the application that 

might want to further their exploration and research beyond Real Foodie. In the future, if the Real Foodie 

puts together their own blog this feature would also be a good avenue to share updates. 
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Table 2.  

Connecting app features with the learning goals 

Feature Learning Goal 1: 

Users will be able to tell the 

difference between “real food” 

and other less healthy options 

Learning Goal 2: 

Users will demonstrate an effort 

to change buying habits away 

from processed and unhealthy 

options to more real, nutritionally-

dense foods. 

Personal Profile  X 

Item Search and Scan X X 

Food Snapshot X X 

Challenge  X 

Social  X 

Resources X  

 

Table 2 shows us the connection between app features and learning goals of Real Foodie app. Based on 

Table 2, it can be said that if you want to design an app where your students/users tell the difference between 

“real food” and other less healthy options, you can use Item Search and Scan, Food Snapshot, and Resources 

features. On the other hand, if you aim your students/users to demonstrate an effort to change buying habits 

away from processed and unhealthy options to more real, nutritionally-dense foods, you need to use 

Personal Profile, Item Search and Scan, Food Snapshot, Challenge, and Social features in your design. 

 

5. Conclusion and Suggestions 

Chronic diseases such as heart disease, cancer, stroke, diabetes and asthma are commonplace in the world. 

In fact, chronic diseases cause 7 out of 10 deaths in the US and nearly 1 in 2 adults live with at least one 

chronic illness (U.S. Department of Health and Human Services, 2018). These statistics are not only striking 

they are also sad since everyone in the U.S. is either affected by a chronic illness themselves, or someone 

close to them has been affected. As Price documented in their groundbreaking research of traditional 

cultures, much of these chronic illnesses are due to an industrialized diet. In many western cultures nutrient-

dense traditional foods have been replaced by processed items with harmful ingredients such as white flour 

and sugar. Companies in the food industry go to great lengths to promote their products as healthy using 

claims such as “all natural” on packaging, when these claims are far from the truth. This foundational 

problem led to the design of the Real Foodie application which seeks to calm many of the confusions 

surrounding diet and nutrition.  

The Real Foodie mobile application offers many helpful features to users seeking to live a healthier lifestyle. 

By targeting young adults ages (18- 35), it is hoped to help these learners gain access to real food 

information and to support them in creating better eating habits. It is offered these supports through an item 

search/barcode scanner and the real food snapshot. Real foodie points are also awarded for adding high-

quality foods to a user profile, which will hopefully motivate additional use of the application. The game-

inspired point-leveling system of the application is one that the Real Foodie plans to expand in the future. 

Furthermore, the application offers social features such as a news feed and challenges to allow learners to 

connect with others interested in real food. It is a hope that once these habits are established they will put 

users on a path of healthier living to avoid chronic disease in the future. 

Based on the theoretical discussion above, it can be said that if you want to design an app where your 

students/users tell the difference between “real food” and other less healthy options, you can use Item 

Search and Scan, Food Snapshot, and Resources features. On the other hand, if you aim your students/users 

to demonstrate an effort to change buying habits away from processed and unhealthy options to more real, 
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nutritionally-dense foods, you need to use Personal Profile, Item Search and Scan, Food Snapshot, 

Challenge, and Social features in your design. This can assist developers in creating more effective mobile 

apps. 

 

6. Future Enhancements  

During the development of Real Foodie, many features were considered for implementation. Currently, the 

Real Foodie design has a feature for users to challenge themselves and others, and ultimately to serve as 

motivation for individual users to accumulate foodie points. A global leaderboard is a planned enhancement 

for this feature which will display the usernames of healthy real food eaters worldwide with the most 

accumulated foodie points. The more competitive users of Real Foodie will be further incentivized to 

compete with others and gather the most foodie points so that they could appear in the “Top Ten” of the 

userbase.  

It is also considered adding a ‘badge’ system to expand on foodie points feature. They would be icons that 

appear on the users’ profile, representing certain milestones, levels, and goals the user has met through 

accumulation of foodie points and meeting certain criteria. Badges would range from the very basic— such 

as joining Real Foodie and accumulating your very first foodie points— to the mysterious and extremely 

arcane, where the exact criteria for earning those badges is unknown and hard to achieve. The badge system 

would give users more incentive to use the foodie points system.  

The last enhancement includes a price locator tool. This feature, located under the Food Snapshot screen, 

would allow users a way to find real food at lower costs. This feature would use geolocation and available 

databases to search for the current food item and give users a list of additional places to shop for the food, 

and offer an instant price comparison. Shopping for real food can often be difficult, time consuming, and 

expensive. Such a feature would empower users to quickly make good food decisions and more easily 

support their habits over time. 

Last but not least, this paper has proposed a design framework for learning technologist to design and 

develop a mobile learning app in the context of eating healthy. In other words, this study offers a number 

of theoretical and practical implications in the context of pedagogical factors that can assist developers in 

creating more effective mobile apps. For this reason, it is important to collect empirical data by 

implementing the mobile learning apps developed within this framework with the appropriate target 

audience.  
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   Screenshot 3  Screenshot 4 
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Screenshot 5                                                                 Screenshot 6 
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   Screenshot 7   Screenshot 8 
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                                Screenshot 9                                                               Screenshot 10 
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This study was about peer attachment and learning styles being moderated by a sense of 

belonging among students during the COVID-19 era. Using an analytical cross-sectional 

survey design, 284 final-year undergraduates were selected through stratified-

proportionate and convenient sampling procedures. Data was gathered from the 

respondents using Learning Preference Scale (Owens & Straton, 1980), Adolescent 

Friendship Attachment Scale (Wilkinson, 2008) and Psychological Sense of School 

Membership (Goodenow, 1993). The data was analysed using descriptive (Frequencies 

and Percentages) and inferential statistics (Multivariate Multiple Regression, Simple 

Moderation with Hayes Process Macro and Multivariate Analysis of Variance).The study 
revealed that most students engaged in less peer attachment, felt less sense of belonging 

while secure attachment predicted the individual learning style of students. Furthermore, 

secure attachment and anxious attachments predicted the cooperative learning style of 

students while anxious attachment and avoidant attachment predicted the competitive 

learning style of students. Further, a sense of belonging moderated not peer attachment 

and learning styles of students, while no significant differences were found between male 

and female students in terms of peer attachment, learning styles, and sense of belonging. 

Therefore, it was recommended that students should practice individual learning styles 

most often but could collaborate with a few colleagues in some academic situations 

during this period of COVID-19. This is to help foster closeness and belongingness 

among the students. 
Research Article 
 

1. Introduction 

One major aspect of human lives that had a huge impact from the pandemic was the education sector. The 

COVID-19 pandemic forced leadership of educational institutions (early childhood to tertiary) to forgo the 

traditional face-to-face academic engagement and resorted to online teaching and learning so that they could 

help contain the situation and to prevent its onward spread among vulnerable students in school. The timely 

migration from face-to-face to online teaching and learning was to help complete the academic calendar 
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(Browning et al., 2021). In the advent of COVID-19 pandemic, the most applicable preventive strategy is 

social distancing among the human race. With this, it was evident that individuals in most countries around 

the world are expected to minimize interaction outside the home by observing and practicing social 

distancing (Anderson, Heesterbeek, Klinkenberg, & Hollingsworth, 2020).  

In Ghana, all educational institutions were closed to avoid the escalation of the spread. With the tertiary 

institutions, online teaching and learning method was used. As a contemporary platform for sharing 

information in most advanced countries, this online teaching and learning became a new thing and 

problematic in most universities in Ghana, especially the University of Cape Coast in Ghana (Henaku, 

2020; Agormedah, Henaku, Ayite, & Ansah, 2020). This eminent developmental shift of academic 

engagement between educational instructors and their students appeared to have created new tasks among 

students in terms of managing their peer attachments, making efforts to employ the best learning styles and 

consequently developing a sense of belonging to their respective universities. Being physically present in 

schools with normal academic and social activities occurring, creates a high sense of belonging among the 

students. When students are available on normal days in school, it has a implication on how attached the 

students get to their peers. The availability of peers in schools leads to a high sense of peer attachment. This 

significantly impacts on the learning styles that the students adopt. The choice of online method of teaching 

and learning as a means to curb the spread of Covid 19 led to students being away from school and their 

peers. This greatly affected peer attachment and sense of belonging. In view of this, the authors wish to 

find out if the absence of on-campus teaching and learning will affect students’ attachment to their peers. 

Again the authors wish to find out if the affected students peer attachment will predict different learning 

styles with a moderation role of sense of belonging.  

2. Literature Review 

2.1. Peer Attachment 

Attachment is normally perceived as a lasting affective link with major intensity for psychological 

fitness  (Armsden & Greenberg, 1987). Nickerson and Nagle (2005) indicated that peer attachment is a 

deep connection, which happens when individuals internalize the awareness that a peer will be accessible 

and sensitive during distress times. The attached relationship is conceptualised as a continuum of emotional 

regulation for managing relationships, events and affect (Jacobite & Hazen, 1999). At the one end of the 

scale is the anxious–avoidant attachment relationship, where over-emphasis is placed on controlling and 

minimising affect whereas, on the other side of the scale lies the anxious–resistant style which is regarded 

as the relatively uncontrolled, poorly-managed affect. Secure attachment institutes an evenness between 

the two extremes of emotional regulation (Charalampous, 2018). 

The study of peer attachment is of particular interest in situations where social interactions are highly 

complicated (Laible, Carlo, & Raffaelli, 2000; Allen, Grande, Tan, & Loeb, 2018). A secure peer 

attachment is characterized as a relationship based on trust and beliefs that the other person understands his 

or her own desires and wishes and that he or she will understand and respond if communicating his or her 

feelings (Stern & Cassidy, 2018).  Healthy peer relationships are centered on mutual understanding, trust, 

and good quality of communication (Theisen, Fraley, Hankin, Young & Chopik, 2018). On the contrary, 

the impression of alienation and separation from the peer community defines unstable peer attachment. 

This sentiment may be attributed to the fear of rejection of a need for closeness and affiliation, 

poor communication and loss of trust (Roelofs, Onckels & Muris, 2013). 

It is evident that students show different patterns of behaviours in their relationships; with males 

emphasizing independence and females emphasizing relatedness (Gorrese, & Ruggieri, 2012). Ma and 

Huebner (2008) found that female students can also receive support from other female peers rather than 

male peers. According to Gorrese and Ruggieri (2012), male and female students had similar numbers of 

peer relationships, but females were more strongly connected with their peers than their male counterparts. 
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Likewise, it is evident that female students are more attached to their peers than their male counterparts 

(Henrich, Sidney, Kuperminc, Zohar, & Leadbeater, 2001; Sund & WichstrØm, 2002; Gullone & Robinson, 

2005; Nelis & Rae, 2009; Richards, McGee, Williams, Welch, & Hancox 2010). Precisely, female students 

display higher trust in their friends and a deep communication with them (Gullone & Robinson, 2005; Song, 

Thompson, & Ferrer, 2009; Ruijten, Roelofs, & Rood 2011). Although gender differences on general peer 

attachment as well as on trust and communication are well established, differences on alienation are less 

consistent (Song, Thompson, & Ferrer, 2009; Ruijten, Roelofs, & Rood 2011). Precisely, some studies 

reported that male students were more alienated than their female counterparts (Gullone & Robinson 2005; 

Pace, Martini, & Zavattini, 2011) while some other studies reported no significant gender differences in 

peer alienation (Muris, Meesters, van Melick, & Zwambag, 2001; Nickerson & Nagle 2004; Ridenour, 

Greenberg, & Cook, 2006; San Martini, Zavattini, & Ronconi, 2009; Guarnieri, Ponti, & Tani, 2010; 

Ruijten, Roelofs, & Rood, 2011) and few studies reported that female students were more alienated than 

their male counterparts (Song, Thompson, & Ferrer, 2009). 

As the COVID-19 pandemic surged within the educational fraternity, majority of schools globally were 

momentarily closed, and students were compelled to vacate schools and stay away from their friends, 

teachers, and classrooms where their observations of peer attachment in terms of support were 

compromised despite its value as psychological resource for students’ educational growth and development 

(Sun, Lin, & Chung, 2020). Again, such lengthy separation and changes of daily routine experienced by 

students possibly caused mental and physiological distress among students (Banna et al., 2020; Qiu et al., 

2020) as they found it problematic in satisfying their needs of belongingness. According to Van Bavel et 

al. (2020), the need of belongingness plays two essential functions in people in terms of maintaining 

emotional well-being, and maintaining stable relationships with others. Projecting the value of peer 

attachment, Banks and Weems (2014), alleged that peer attachment helps reduce the undesirable effects of 

traumatic life events on individuals’ well-being in periods of pandemic as it helps the affected to fight 

problems emanating from the pandemic. Likewise, inadequate peer attachment appears to have a negative 

effect on people during pandemic situations. Undeniably, a study conducted by Banks, and Weems (2014) 

among African American young people exposed to natural occurrence (Hurricane Katrina) found high 

levels of peer attachment, and recommended that perceived high level of peer attachment from colleagues 

related to low negative experience (Banks & Weems, 2014). Furthermore, Elmer, Mepham, and Stadtfeld 

(2020) recent study among students discovered that college students exhibited lower peer attachment with 

their colleagues during the COVID-19 pandemic than in pre-pandemic situation, where their levels of peer 

attachment increased astronomically to high levels. This imply that high peer attachment could lead to an 

increase in sense of belonging, which will in turn lead collaborative learning among students in the long-

run.  

2.2. Learning Styles 

Learning style has been debated by many scholars in educational psychology. It some instances, learned is 

presumed to be popular in the global educational landscape but it lacks empirical backing (Gudnason, 

2017). This is partly caused by the lack of a single statistical measure for the construct learning style. 

Numerous researchers have propounded various learning style measures with varied names but with a 

common focus (Pashler, McDaniel, Rohrer, & Bjork, 2008; Rogowsky, Calhoun, & Tallal, 2020). Reynolds 

(1997) also contends that learning style is  practically taken for granted despite its authenticity problems in 

cognitive psychology and education. In spite of these contrasting views on learning style, it is important to 

note that no common learning style exist for every learner because people differ in their persons and 

approach in executing a common academic task. In this sense, learning style can be supported in some 

circumstances and could be refuted in other instances depending on the learning, learning task and the 

learning context. By definition, Woolfolk (2004) described learning style as the individual’s favourite way 

of learning and studying, such as using pictures instead of books, interacting with others rather than working 

alone, learning in formal versus unstructured circumstances and so on. Learning style is a comparatively 
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constant cognitive, emotional and physiological activity that shows the actions and response towards the 

learning environment (Imamipour & Esfandabad, 2011). According to Chick (2010), learning style is an 

individual’s preferred way to engage, process, understand and hold information. Learning styles is widely 

used to describe how learners gather information, sift through the information, interpret the information, 

organize the information, come to conclusions about the information, and “store” information for use. 

Researchers assume that each student has the best and lasting methods to understand, organize, and store 

knowledge (Imamipour & Esfandabad, 2011). The learning style tries to clarify the difference in the 

approach of learning among students (Vaughn & Baker, 2008). Grasha (1996) labelled six main learning 

styles dependent on how learners interact with their instructors and peers. The styles are independent, 

dependent, collaborative, avoidant, participant, and competitive. Independent learners desire to think for 

themselves and are self-assured about their learning capabilities. They desire to work alone, learning 

content that they consider important. Dependent learners display little intellectual curiosity and study only 

what is required. They look up to authority figures, teachers, and peers for definite plans on what needs to 

be done. Collaborative learners enjoy working with peers and teachers with the hope of sharing ideas. 

Avoidant learners are uninterested and seem stunned by the learning situation. They are not excited and 

show no effort in the learning process. Participant learners are noble citizens. They are eager to do as much 

as is required to meet the requirements. They partake in most learning activities and are likely to engage 

actively in the learning process. Competitive learners always compete with their peers for grades and prefer 

to be the centre of attention and always want to receive recognition for their deeds (Grasha, 1996). 

Learning style is defined by characteristics such as age, gender, cognitive styles, personality, intellectual 

capacity, sensorial nature, academia, temperament, culture, or creative thought (Nuzhat, Salem, Quadri, & 

Al-Hamdan, 2011). One of the topics addressed several times in literature is whether gender differences 

exist in the learning style. A number of studies have shown gender differences in learning style preferences 

among students. Baneshi, Tezerjani and Mokhtarpour (2014) reported that females have inclinations for 

Cooperative learning styles, than males who score higher on Independent learning styles. Hamidah, Sarina, 

and Jusoff (2009) and Amir, Jelas, and Rahman, (2011) stated that females had higher preferences than 

males for Cooperative and Competitive learning styles. On the contrary, O’Faithaigh (2000) found that 

males had higher preferences than females for Independent and Competitive learning styles. Again, a study 

by Azarkhordad, and Mehdinezhad, (2016) based on gender and learning styles revealed that male students’ 

dominant style was cooperative while female students’ dominant style was competitive style. 

According to Reynolds (1997), Curry (1999) and Gudnason (2017), the variable learning styles has some 

issues with respect to internal and external validity, reliability and participants inability to distinquish 

between the learning approaches.  The research organised by the above authors clearly indicates the non 

reliance on the variable and the use of the scales as an indicator of the learning styles of individuals. Despite 

the critique on the variable of learning styles, the authors still dem ot fit to include the variable in the study 

because the learning syles was developed based on our genetics, life experiences and the demands placed 

on us by the environments. These reasons informd the use of the learning style in the study.  

The COVID 19  crisis has brought some rapid changes to the nature of education worldwide. A significant 

aspect of this change is the shift of learning from the traditional face to face classroom to the online 

education (Lei & Medwell, 2021).  The effects have greatly affected the styles in which students learn. 

Learning in a global pandemic has caused a change in the learning styles of students. Students who used to 

learn through the collaborative and cooperative learning style have shifted to the individialised learning 

style (Yu & Yuizono, 2021). Some students who are used to the collaborative learning style had to find 

ways of learning collaboratively online.  This in effect caused most universities to help their students get 

acquainted to online learning and in particular, maximise collaborative online learning (Lei & Medwell, 

2021).  
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2.3. Sense of Belonging 

A sense of belonging is used as a sense of university community in this study. A sense of belonging denotes 

students’ feelings of being accepted, included by and connected to their institutions (Goodenow, 1993). 

Tinto (2012) defined sense of belonging as a comprehensive sense of membership that emanates from 

students’ view of their participation in a variety of surroundings and the support they receive from those 

around them. The sense of belonging is characterised as the subjective sense of being a valued and 

legitimate member of a particular environment and being incorporated into it (Walton & Cohen, 2007; 

Good, Rattan, & Dweck, 2012). A sense of belonging is considered a central construct, which has the 

capacity of orienting interventions aimed at increasing the well-being of members (Fisher, Sonn, & Bishop, 

2002). Ghanaian universities, like other universities globally have historically provided individual 

programmes and resources to create a sense of community and reinforce connections between students and 

the university. Such university programs are not limited to campus-wide gatherings, one-on-one consulting 

appointments, professional and mentoring seminars that help students develop a sense of belonging to the 

school, which in turn enhance their learning experiences and educational advancements (Pascarella, & 

Terenzini, 2005; Kuh, Kinzie, Buckley, Bridges, & Hayek, 2006; Duran, Dahl, Stipeck, & Mayhew, 2020). 

The University of Cape Coast provides services and programs such as counselling, students support 

services, open communication, mentoring services, etc. These services and programs increases the sense of 

belonging among the students in the university.  

A number of research studies have described the difference that exists in the sense of belongingness with 

respect to gender. Experimental research into the situation assessing the sense of belonging of students 

indicates that females felt less belonging than men (Good, Rattan, & Dweck, 2012). According to Murphy, 

Steele, and Gross (2007), female students reported a lower sense of belonging. This was as a result of the 

typical asymmetric gender ratios in universities. Hughes, Im and Allee (2015) indicated that female 

students had a lower sense of belonging than males. This is because they are more likely to fail in an 

academic environment and are often influenced by their subjective experiences. Walton and Cohen (2007) 

indicated that female students fall short of sense of belonging more than their male counterparts. Margolis 

and Fisher (2002), Margolis et al. (2008), Barker et al. (2009) and Strayhorn (2012) supported this by 

alleging that it results from the assertion that socially stigmatized groups are uncertain about their 

membership of a community. In other studies, it was found that female students had greater sense of 

belonging as compared to male students, where this difference is explained by the varying socialization 

processes for male and female students (Sanchez, Colon, & Esparza, 2005; Newman, Newman, Griffen, 

O’Connor, & Spas, 2007). Research has shown that female students ascribe more importance to group 

membership, as well as relatedness and connectedness, while male students are more inclined towards 

competition and autonomy (Sanchez et al., 2005).  A sense of belonging is of great value for students. In 

one study, Murphy, Boucher, onend  Logel (2021) found increased levels of belonging among students. 

The study further revealed that students who felt a strong sense of belonging were highly engaged and 

likely to join school organisations and make connections with peers, faculty, and staff.  Not only that, 

students who feel like they belong in school earn higher grades and choose to succeed in more difficult 

courses. Belonging can be difficult to foster during the COVID-19 pandemic, with the need for social 

distancing and remote learning. Indeed, it takes more attentive and new strategies to support students’ sense 

of belonging given these pandemic challenges (Murphy, Boucher, &  Logel, 2021). 

In the midst of natural occurrences, numerous remedies are often employed to leverage the situation. 

Indifferently, such remedies are equally adopted by educational stakeholders and consumers of the general 

educational process. As a result of COVID 19, several universities closed their campuses suddenly, 

prohibiting students and non-students from hosting any social activity that could bring people together 

(teaching of academic courses, sports and student-centred forums). In this period, the institutional focus 

was on moving teaching and learning to virtual and distance learning (The Chronicle of Higher Education, 

2020). Efforts towards recreating out-of-class interactions and helping students in a virtual world is 

https://journals.sagepub.com/doi/full/10.1177/0361684317720186
https://journals.sagepub.com/doi/full/10.1177/0361684317720186
https://journals.sagepub.com/doi/full/10.1177/0361684317720186
https://www.mdpi.com/2076-0760/7/8/122/htm#B38-socsci-07-00122
https://www.mdpi.com/2076-0760/7/8/122/htm#B38-socsci-07-00122
https://www.mdpi.com/2076-0760/7/8/122/htm#B39-socsci-07-00122
https://www.mdpi.com/2076-0760/7/8/122/htm#B4-socsci-07-00122
https://www.mdpi.com/2076-0760/7/8/122/htm#B54-socsci-07-00122
https://greatergood.berkeley.edu/profile/mary_murphy
https://greatergood.berkeley.edu/profile/kathryn_boucher
https://greatergood.berkeley.edu/profile/christine_logel
https://collegetransitioncollaborative.org/covid-19-response-supporting-students-in-times-of-uncertainty/covid-19-response-video-gallery-2/covid-19-response-video-2/
https://greatergood.berkeley.edu/profile/mary_murphy
https://greatergood.berkeley.edu/profile/kathryn_boucher
https://greatergood.berkeley.edu/profile/christine_logel
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important, but many educational institutions in the African continent seem to lack knowledge in practicing 

such an important alternative teaching and learning procedure. As a result, many students felt disconnected 

from their institutions, their peers and expressed the need for more contact and support, in particular from 

funding and academic consultants (Blankstein, Frederick, & Wolff-Eisenberg, 2020). In the case of the 

University of Cape Coast in Ghana, many students felt disconnected geographically, some also expressed 

problems of internet connectivity in their locations, while others lacked consistent electricity for any 

meaningful virtual learning, hence the call for stakeholder engagement between university management 

and students’ leadership. Out of broad consultations among stakeholders, it was concluded that all online 

or virtual academic activities should be stopped but to be substituted with batch-to-batch on-campus 

teaching and learning procedures. Having COVID-19 present and glaring, there was the need for students 

who are called back to campus to observe and respect all preventive protocols. In this, students are obliged 

to observe social distancing, frequent hand washing, and incessant application of certified hand sanitizers. 

Coupled with this, students are to make personal decisions such as personalised learning (choosing a 

learning style) and peer group interactions (peer attachment) while having in mind their sense of being part 

of the bigger university community.  

The study sought to determine the extent to which students become attached to themselves in the midst of 

the COVID-19 pandemic, their sense of being part of their university community in the midst of the 

COVID-19 pandemic, how their peer attachment could predict learning styles of students in the midst of 

COVID-19 pandemic, and how the students’ sense of belonging moderate the influence of peer attachment 

on learning styles amidst COVID-19 pandemic and to determine gender differences in peer attachment, 

learning styles and sense of belonging among students. 

3. Research Design 

The design considered for this study was analytical cross-sectional survey design. This design was chosen 

over others because data was collected at one point in time from different groups within the target group. 

The analytical cross-sectional survey design allows associations and predictions among variables under 

investigation. Analytical cross-sectional studies aim to assess associations between different parameters 

such as attitudes and opinions of people concerning a situation or phenomenon (Kesmodel, 2018). 

Advantageously, analytical cross-sectional research may be conducted without the need for follow-up, 

making them easier to perform. However, the key drawback of analytical cross-sectional studies is that the 

sequential relation between variables cannot be determined since both are studied at the same time (Di 

Girolamo & Mans, 2019).  

3.1. The Study Group 

The population of the study was 4,758 (male students=2,612; female students=2,146). These students were 

final year regular undergraduates (level 400) who were called back to campus to complete the 2019/2020 

academic calendar purposely for certification and graduation during the COVID-19 pandemic.  These 

students cut across the four (4) colleges that run regular undergraduate programmes. These colleges were 

the College of Education Studies (N=2,149; n=128), College of Humanities and Legal Studies (N=1,251; 

n=75), College of Agriculture and Natural Sciences (N=823; n=49) and College of Health and Allied 

Sciences (N=535; n=32). The sample size for the study was two hundred and eighty-four (284) students. 

The sample size was derived based on Nwana (1992) suggestion of five percent of the target population as 

a required sample proportion for quantitative studies. The sampling procedures for the study were the 

stratified-proportionate and convenient sampling techniques. These sampling procedures were applied to 

all four (4) colleges that run regular undergraduate programmes, University of Cape Coast, based on their 

contributions to the target population. This technique ensured that individuals from all the subgroups in the 

population were given an equal chance to be selected and increases researchers’ statistical precision. The 

students were divided into their various colleges which serves as the strata. It was from these strata that the 

respondents were selected for the study. Due to the observation of the COVID-19 protocols, the convenient 
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sampling procedure was appropriate for selecting the various respondents. This was done by visiting the 

selected lecture theatres assigned to each of the colleges in the university purposely to prevent the escalation 

of COVID-19 pandemic among students. 

3.2. Data Collection Tools 

The data for the study was gathered using adapted versions of Learning Preference Scale (32-items; α=.81) 

developed by Owens and Straton (1980) [Competitive=10-items, Coopertative=10-items and 

Individual=12-items. The instrument was on a 4-point Likert scale with numerical values of 4-3-2-1 basis, 

with 4 representing the strongly agree and 1 representing strongly disagree. Again, Adolescent Friendship 

Attachment Scale [AFAS] (30-items; α=.87) developed by Wilkinson (2008) [Secure Attachement=15-

items, Anxious Attachment=6-items and Avoidant Attachment=9-items] was used. It was on a scale of 

‘‘strongly disagree’’ (1) to ‘‘strongly agree’’ (5). Lastly, Psychological Sense of School Membership (18-

items; α=.86) developed by Goodenow (1993) with a scale of Not at all true (1) to Completely true (5) was 

used. These scales were modified to suit the context of this study by changing some words and phrases to 

meet the understanding of the respondents. After this process, the scales were piloted on 40 responsdents 

from the Cape Coast Technical University, where the internal consistencies in terms of Cronbach Alpha 

were established each scale (Learning Preference Scale=.92; AFAS=.87; Psychological Sense of School 

Membership=.86). The scales were equally subjected to face, content, convergent and discriminant 

validities as it was necessary for the right information to be carried on each scale. The face and content 

validities of all the scales were ensured by experts in the field of scale development in the University of 

Cape Coast. In terms of convergent and discriminat validities, attachment scale produced correlation 

coefficients between .30 to .70 using Pearson Product-Moment Correlation and a compound reliability 

coefficient of .92, learning style scale produced correlation coefficicents between .40 to .60 using Pearson 

Product-Moment Correlation and a compound reliability coefficient of .87 and sense of belonging scale 

produced correlation coefficients between .30 to .60 using Pearson Product-Moment Correlation and a 

compound reliability coefficient of .86. These figures produced by the scales met the thresholds proposed 

for convergent and discriminat validity (Hair et al., 2017; Yu, 2012). 

3.3. Data Analysis 

The data gathered with the adapted scales from the students was analysed using descriptive (Frequencies 

and Percentages) and inferential statistics (Multivariate Multiple Regression, Simple Moderation with 

Hayes Process Macro and Multivariate Analysis of Variance).  

3.4. Findings and Discussions 

Research Question One: What is the level of students’ peer attachment during COVID-19 pandemic? 

The question sought to to find the extent to which students become attached to themselves in the midst of 

the COVID-19 pandemic. It is assumed that the global pandemic may ruin the levels of attachment among 

students after being educated on social distancing when they returned to wrap up the academic year. Table 

1 presents the results: 

Table 1. 

Level of Peer Attachment 

Levels Frequency Percent 

 Low Peer Attachment 193 68.0 

Moderate Peer Attachment 91 32.0 

High Peer Attachment 0 0.0 

Total 284 100.0 

Field Data 
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Table 1 shows results of the levels of peer attachment among students. The study found that majority of the 

students experienced low level of peer attachment (n=193; 68.0%) while no student experienced a high 

level of peer attachment (n=0; 0.05). This implied that the the majority of the students cherished being on 

their own within the COVID-19 pandemic than associating or getting to be in the company of others. It 

further buttressed the point that social distancing was important. Despite the significant role social 

distancing could play in preventing the escalation of the COVID 19 pandemic, it has the chance to also re-

orient student-to-student friendship from group-based to individual-based. With this, it could cause disunity 

among students and brew poor relationship among them. The findings imply that students might be 

disunited in the midst of future natural occurrences. The finding defeats the idea espoused by Theisen et al. 

(2018) that healthy peer relationship among students is centered on mutual understanding, trust and good 

quality of communication but corroborated the assertion of Roelofs et al. (2013) assertion that poor 

relationship brings about fear of rejection of a need for closeness and affiliation, poor communication and 

loss of trust among students. Furthermore, the study findings debunked those of Mepham and Stadtfeld 

(2020) and Banks, and Weems (2014), of found high levels of peer attachment, which reduced negative 

experiences of young people during a pandemic. 

Research Question Two: What is the level of students’ sense of belonging during COVID-19 pandemic? 

The question sought to to find the extent to which students felt they are part of their university community 

in the midst of the COVID-19 pandemic. It is assumed that the global pandemic may ruin the levels of 

belonging among students after being educated on social distancing when they returned to finish the 

academic year. Table 2 presents the results: 

Table 2. 

Level of Sense of Belonging 

Levels Score Range Percent 

 Low Sense of Belonging 97 34.2 

Moderate Sense of Belonging 93 32.7 

High Sense of Belonging 94 33.1 

Total 284 100.0 

Source: Field Data 

Table 2 shows results of the level of sense of belonging among students. The study found that majority of 

the students had a low level sense of belonging (n=97; 34.2%) to the university community due to the 

distractions caused by the COVID 19 pandemic, followed by those with a high sense of belonging (n=94; 

33.1%) and those with a moderate sense of belonging (n=93; 32.7%). It is clear in the revelation that quite 

a good number of students felt being part of the university despite the disruptions encountered as a result 

of COVID-19. The finding seems not to be surprising as students may reason that their stay at home could 

gurantee their expulsion from their university but it was an informed strategy to prevent and preserve their 

lives from contracting the deadly virus. As they continued to stay home, they could lose the trust for the 

educational system because nothing was pointing to the fact they may resume to academic work 

immediately. This low level sense of belonging among students could translate into getting low grades as 

they might not understand the difficult nature of studying at home. In fact, it is echoed by Murphy, et al 

(2021) that students who feel like they belong in school earn higher grades and choose to succeed in more 

difficult courses but same cannot be said about others who may not during pandemics. Such a low level 

sense of belonging occurs because of social distancing and remote learning, hence it requires extra 

commitment from students, which may seem difficult for them during the COVID-19 pandemic. 

Hypothesis 1: Peer attachment among students predicts their learning styles 

https://greatergood.berkeley.edu/profile/mary_murphy
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The hypothesis sought to test the extent to which peer attachment could predict the learning styles of 

students in the midst of COVID-19 pandemic. The multivariate multiple regression (MMR) was used  

because peer attachment being the predictor was multidimensional with sections such as secure attachment, 

anxious attachment and avoidant attachment while the criterion being learning styles was multidimensional 

with subscales such as individual learning style, cooperative learning style and competitive learning style. 

Before performing the test, normality tests, linearity, homoscedasticity and multicollinearity assumptions 

were certified. Because the test involved multiple dependent variables, it was necessary to set a higher alpha 

level so that the chance of committing Type error (rejecting the null hypothesis where indeed, there are no 

significant results) could be reduced. In doing this, the Bonferroni adjustment proposed by Tabachnick and 

Fidell (2013) was applied, where the researchers divided the number of dependent variables with the 

original alpha level thus, .05/3=0.017, which served as the new alpha level. Literature indicates that 

Bonferroni adjusted alpha helps minimizes the original alpha level from .05 so that the probability of 

committing Type I error can be curtailed (Todorov & Filzmoser, 2010). Table 3 presents the results: 

Table 3. 

Multivariate Multiple Regression (MMR) Results for Peer Attachment and Learning Styles 

L. Styles Parameter B S. E T Sig. P E S F p 

Individual Intercept 14.375 2.244 6.406 .000 .128 5.226 .000 

Secure .330 .088 3.757 .000 .048 5.226 .000 

Anxious .168 .109 1.535 .126 .008 5.226 .000 

Avoidant .089 .087 1.017 .310 .004 5.226 .006 

Cooperative Intercept 13.877 2.752 5.042 .000 .083 5.751 .000 

Secure .321 .108 2.982 .003 .031 5.751 .000 

Anxious .514 .134 3.833 .000 .050 5.751 .000 

Avoidant -.137 .107 -1.283 .201 .006 5.751 .000 

Competitive Intercept 6.970 2.422 2.878 .004 .029 11.767 .000 

Secure .157 .095 1.661 .098 .010 11.767 .000 

Anxious .268 .118 2.271 .024 .018 11.767 .000 

Avoidant .489 .094 5.196 .000 .088 11.767 .000 
a. R Squared = .203 (Adjusted R Squared = .195)     
b. R Squared = .260 (Adjusted R Squared = .252) 
c. R Squared = .242 (Adjusted R Squared = .243) 

Source: Field Data 

Table 3 shows the results of the test of multivariate multiple regression (MMR), where secure attachment, 

anxious attachment and avoidant attachment served as predictors to the criteria in terms of individual 

learning style, cooperative learning style and competitive learning style. Using the Wilk’s Lambda to test 

for the omnibus hypothesis, it showed that all beta values across the dependent variables equalled to zero, 

and was statistically significant, thus F (3, 278) =15.17, W=.859, p < .017. With individual learning as the 

criterion, R2 =.203, F=.5.226, p < .017. This shows that 20.3% of secure, anxious and avoidant attachments 

explained the variance in individual learning styles of students. With cooperative learning style as the 

criterion, R2 =.260, F=5.751, p < .017. This shows that 26.0% of secure, anxious and avoidant attachements 

explained the variance in cooperative learning styles of students. With competitive learning style as the 

criterion, R2 =.242, F=11.767, p < .017. This shows that 24.2% of secure, anxious and avoidant 

attachements explained the variance in competitive learning styles of students. With individual predictions 

using individual learning style as a criterion, only secure attachment (Beta=.330; t=3.757; p<.000; 

ɳ2p=.048) predict individual learning style of students with a small effect size while anxious attachment 

(Beta=.168; t=1.535; p>.126; ɳ2p =.008) and avoidant attachment (Beta=.089; p>.310; ɳ2p =.004) did not 

predict individual learning style of students. This implies that students were aware of the fact that their 
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colleagues could make them contract COVID-19, hence their choice of individual learning styles in school. 

In such situations, they strictly go by the protocols established to prevent the spread of the pandemic. Again, 

using cooperative learning style as a criterion, secure attachment (Beta=.321; t=2.982; p<.003; ɳ2p=.031) 

and anxious attachment (Beta=.514; t=3.833; p<.000; ɳ2p=.050) predict with small effect sizes, where 

anxious attachment predict higher than secure attachment but avoidant attachment did not predict 

cooperative learning styles of students (Beta=-.137; t=-1.283; p>.201; ɳ2p =.006). This implies that upon 

all COVID-19 restrictions imposed on students, they still have some trust among themselves and might 

cooperate in some learning situations and see themselves as indifferent in those situations. Furthermore, 

using competitive learning style as a criterion, anxious attachment (Beta=.368; t=2.271; p<.024; ɳ2p=.018) 

and avoidant attachment (Beta=.489; t=5.196; p<.000; ɳ2p=.088) predict with small effect sizes 

respectively, where avoidant attachment predict higher than anxious attachment but secure attachment did 

not predict competitive learning styles of students (Beta=.157; t=1.661; p>.098; ɳ2p =.010). This implies 

that students do communicate with their colleagues in the COVID-19 pandemic but see them to be different 

in a way, hence competing with them in learning situations. This is possible as one student might not know 

what a colleague is doing because there are restrictions in grouping, hence studying in a competitive mood. 

Hypothesis 2: Students’ sense of belonging moderating their peer attachment learning styles 

The hypothesis sought to test the extent to which students’ sense of belonging moderating their peer 

attachment learning styles amidst COVID-19 pandemic using Andrew Hayes Process model 1 (simple 

moderation). In this, a sense of belonging is anticipated to either act as an enhancer, buffer or antagonist. 

Although the scales used in this test were multidimentional, the focus was not dimensional moderation 

analysis but composite construct moderation test because no single dimension of the constructs used could 

be used to describe the composite contribution. Again, mediation test was sacrified for moderation test 

because the levels established on the moderator were not used as basis for performing the test. The running 

of moderation was based on random bootstrap samples of 5,000. Table 4 presents the results: 

Table 4. 

Students’ Sense of Belonging Moderating Peer Attachment and Learning Styles 

Variables Coeff Boot SE Boot LLC 

I 

Boot ULCI t-value P 

Constant 96.544 1.160 94.260 98.828 83.204 .000 

Peer Attachment .584 .075 .436 .732 7.759 .000 

Learning Styles .669 .132 .410 .929 5.082 .000 

Interaction -.003 .006 -.015 .008 -.548 .584 

Model summary: R2=.385; F (3, 280) =58.534, p=.000 

Interaction: R2 change=.0007; F (1, 280) =.3004, p=.5841 

Predictor: Peer Attachment 

Criterion: Learning Styles 

Moderator: Sense of Belonging 

The result in Table 4 shows that in the period of COVID-19, students’ sense of belonging to the university 

community did not moderate their peer attachment on learning styles, b=-.003, t=-.548, CI (-.015, .008). 

Figure 1 indicates the graphical representation of the moderation result: 
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Fig 1. Graphical Representation of the Moderation Result 

Figure 1 indicated that no significant moderation effects were evident for a sense of belonging in peer 

attachment and learning styles. It can be deduced that the graph is linear, indicating no moderation effect. 

With this, sense of belonging did not enhance, neither did it serve as a buffer or an antagonist to peer 

attachment as it predicts learning styles among students during the period of COVID-19. 

Hypothesis 3: Gender Differences exist in Peer Attachment (secure, anxious and avoidant), Learning Styles 

((individual, cooperative and competitive) and Sense of Belonging (belonging, accepting and rejection) 

The hypothesis sought to determine gender differences in peer attachment (secure, anxious and avoidant 

attachments), learning styles (individual, cooperative and competitive) and sense of belonging (belonging, 

accepting and rejection). Relying on the variable combination, MANOVA was deemed appropriate for the 

analysis because the dependent variables were measured in nine levels against male and female (gender). 

Before running the MANOVA test, homogeneity of variance-covariance assumptions was met using the 

Box’s M Sig. value of .136, which was greater than .05. Again, Levene’s Test was checked for violations 

of equality of variance for all nine dependent variables. The results showed that none of the variables 

violated the equality of variance assumptions as secure attachment (.580), anxious attachment (.372), 

avoidant attachment (.851), individual learning style (.051), cooperative learning style (.901), competitive 

learning style (.770), belonging sense of belonging (.652), accepting sense of of belonging (.730), and 

rejection sense of belonging (.940), which was all produced sig. values greater than .05. Table 5 presents 

the results on the descriptive statistics: 

Table 5. 

Descriptive Statistics 

Variables Gender Mean Std. D N 

Individual Learning Style Male 32.43 8.97 136 

Female 30.94 7.75 148 

Total 31.65 8.37 284 

Cooperative Learning Style Male 35.12 10.85 136 

Female 35.84 10.49 148 
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Total 35.49 10.65 284 

Competitive Learning Style Male 29.44 9.43 136 

Female 28.86 9.13 148 

Total 29.14 9.26 284 

Sense of Belonging Male 15.63 3.65 136 

Female 14.75 3.60 148 

Total 15.17 3.65 284 

Acceptance Sense of Belonging Male 16.04 3.50 136 

Female 15.16 3.63 148 

Total 15.58 3.59 284 

Rejection Sense of Belonging Male 16.80 3.74 136 

Female 16.28 3.71 148 

Total 16.53 3.72 284 

Secure Attachment Male 34.00 7.90 136 

Female 33.11 8.21 148 

Total 33.54 8.06 284 

Anxious Attachment Male 27.13 6.80 136 

Female 25.82 6.38 148 

Total 26.45 6.60 284 

Avoidant Attachment Male 20.74 5.45 136 

Female 19.37 5.43 148 

Total 20.03 5.48 284 

Source: Field Data 

Table 5 shows that descriptive results of the study variables indicated that there were no significant 

differences in mean scores of male and female students during the COVID-19 pandemic in terms of 

individual learning style (male: M=32.43, SD=8.97; female: M=30.94, SD=7.75), cooperative learning 

style (male: M=35.12, SD=10.85; female: M=35.84, SD=10.49), competitive learning style (male: 

M=29.44, SD=9.43; female: M=28.86, SD=9.13), belonging sense of university community (male: 

M=15.63, SD=3.65; female: M=14.75, SD=3.60), acceptance sense of university community (male: 

M=16.04, SD=3.50; female: M=15.16, SD=3.63), rejection sense of university community (male: 

M=16.80, SD=3.74; female: M=16.28, SD=3.71), secure attachment (male: M=34.00, SD=7.90; female: 

M=33.11, SD=8321), anxious attachment (male: M=27.13, SD=6.80; female: M=25.82, SD=6.38) and 

avoidant attachment (male: M=20.74, SD=5.45; female: M=19.37, SD=5.43) at .05 level of significance. It 

implied that, descriptively, male students were not different from female students in their peer attachment, 

learning styles and sense of belonging as most schools are fraught with problems of COVID-19 pandemic. 

However, the descriptive results were not enough to confirm the non-significant differences in mean scores 

of the respondents, hence the need to examine the MANOVA Multivariate Tests in Table 6: 

Table 6. 

Multivariate Tests 

Effect Value F 

Hypothesis 

df Error df Sig. 

Partial 

Eta 

Squared 

Intercept Pillai's Trace .973 1088.508 9.000 274.000 .000 .973 

Wilkes 

Lambda 
.027 1088.508 9.000 274.000 .000 .973 

Hotelling's 

Trace 
35.754 1088.508 9.000 274.000 .000 .973 
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Roy's Largest 

Root 
35.754 1088.508 9.000 274.000 .000 .973 

Gender Pillai's Trace .052 1.664 9.000 274.000 .097 .052 

Wilks Lambda .948 1.664 9.000 274.000 .097 .052 

Hotelling's 

Trace 
.055 1.664 9.000 274.000 .097 .052 

Roy's Largest 

Root 
.055 1.664 9.000 274.000 .097 .052 

Source: Field Data 

Table 6 presents the results of the multivariate test (MAVOVA) which checked for statistical differences 

between male and female students in terms of peer attachment, learning styles and sense of belonging. 

Table 6 showed that no differences existed between male and female students as the Wilks’ Lambda results 

showed a statistically insignificant differences in gender, F (9, 274) =1.664, p>.097; Wilks’ Lambda=.948, 

partial eta squared =.052. Based on the non-significant differences detected, there was no need for further 

examination of the test. Deductively, it was revealed that male students did not significantly differ from 

female students in peer attachment, learning styles and sense of belonging amidst the COVID-19 global 

pandemic. The findings disconfirmed several studies that found differences between male and female 

students in peer attachment, learning styles and sense of belonging. For instance, Gorrese and Ruggieri 

(2012) and Ma and Huebner (2008) in their studies found female students attaching to their peers more than 

their male counterparts but such was not the case in the current study. Also, Henrich et al. (2001), Nelis 

and Rae (2009), and Richards et al. (2010) found female students are more attached to their peers than their 

male counterparts because they display higher trust in their friends and a deep communication with them 

(Gullone & Robinson, 2005; Ruijten et al., 2011; Song et al., 2009). In terms of learning styles, Baneshi et 

al. (2014) found female students cooperative learning styles than their male counterparts who fronted for 

independent learning styles. This was in line with Amir et al. (2011) and Hamidah, Sarina, and Jusoff (2009) 

female students’ preference for cooperative learning styles over competitive learning styles against their 

male counterparts. Inversely, Azarkhordad, and Mehdinezhad (2016) male students’ dominant style was 

cooperative, while female students’ dominant style was competitive style, where such behaviours were not 

evident in the current study. In terms of sense of belonging, Good et al. (2012) found female students to 

feel less belonging than their male counterparts and Murphy et al. (2007) also found female students 

reporting a low sense of belonging. Furthermore, Hughes et al. (2015) found a lower sense of belonging 

among female students than their male counterparts.  

4. Conclusion and Suggestions 

It is evident from the results that the presence of COVID-19 has distracted students to the extent that most 

of them has low peer attachement and exhibited low belongingness. The results again demonstrated that 

most of them exhibit individuality in their academic work. It is equally important to note that the experience 

of low peer attachment predicted students learning styles. Again, some students indicated that the effects 

of the pandemic made them develop the cooperative style of learning.  Other students who had the 

opportunity to collaborate with their colleagues exhibited some competitiveness in their learning.   

With the warning of a third wave, there is no doubt that the COVID-19 pandemic will take a longer time to 

be defeated by local and global health professionals stakeholders. As such, it is important that students 

continue to practice individual learning styles most often but could collaborate with some few colleagues 

in some other academic situations so that they could maintain their bond. In this process, universities and 

schools in general should be mindful of the fact that students could contract the virus irrespective of their 

current practices of academic engagement. Furthermore, as students keep isolating themselves from 

colleagues, it is important that they feel being part of their mother institutions as the fight to eradicate 

COVID-19 continued unabated. It is advised that school psychologists and counsellors should constantly 

https://journals.sagepub.com/doi/full/10.1177/0361684317720186


JETOL 2021, Volume 4, Issue 1, 175-192 Mahamaa, I., Asanteb, F., Mensahc, J., Kwawd, R., Amponsahe, M., Narteyf, P. & Opoku, E. 

 

 

 

 

 

 
 

188 
 

be in touch with students as they keep observing protocols of COVID-19 so that they may not lose their 

attachment abilities and sense of belonging. 
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