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ABSTRACT 

This study aims to investigate the effects of augmented reality activities in both traditional 

and flipped learning method classroom environments and compare the efficacy of these 

activities in the context of English phrasal verbs. For this purpose, the study was carried 

out within the scope of a college of foreign language English language preparation course, 

and the students' academic achievements, motivation and use of learning strategies were 

examined. In addition, the opinions of the course lecturer and students on augmented 

reality, augmented reality activity experiences, and expectations of the future of 

augmented reality were all examined within the scope of the research. 

 

A mixed-method approach was used with a quasi-experimental research design in the 

study, which includes a pre-test, a post-test, and a control group. The research study group 

consists of 61 students from the College of Foreign Languages’ English preparatory 

course. The research was carried out within the English language preparatory course 

scope in the context of phrasal verbs in the fall semester of the 2019–2020 academic year. 

There were two experimental research groups, one of which followed the traditional 

classroom instruction plan, and the other followed the flipped learning method instruction 

plan. The control group followed the standard curriculum, using existing classroom 

technology. Both experimental research groups performed the same augmented reality 

activities throughout the research process. Descriptive statistics, one-way Analysis of 

Variance (ANOVA), repeated measure variance analysis, and the Kruskal–Wallis test 

were all used to analyse the study's quantitative data. In addition, descriptive analysis was 

performed on the qualitative data. 

 

As shown by the study results, the students' academic achievement scores in the 

experimental groups increased more than the control group students, who only followed 

the curriculum. However, at the end of the experimental process, it was concluded that 

there were no significant differences between the students’ pre-test and post-test 

motivational belief and learning strategy scores. Furthermore, when the findings obtained 

from the semi-structured interviews were examined, the course lecturer and students from 

the experimental research groups generally stated that augmented reality activities could 

increase lesson success and motivation. Lastly, several suggestions were made based on 

the results of the study. 

Keywords: Augmented reality, Flipped learning method, Media Debate, Truck Theorem 
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CHAPTER-1: INTRODUCTION TO THE STUDY 

INTRODUCTION 

In this chapter, the external frame of the research will be drawn with the following 

sections. Firstly, the study location will be summarised with an outline of the key features. 

Secondly, the context of the study will be explained. Then the foreign language education 

system will be presented. This section will have had two subsections: the structure of the 

current foreign language education system and challenges in the foreign language 

education system. Lastly, the dissertation's overview will be presented with contemporary 

information about chapters. 

 

1. 1 Summary of Study Location   

Turkey is an intercontinental country located between Europe and Asia. The official 

language of Turkey is Turkish, and the capital city is Ankara. Turkey has bordered on the 

west with Bulgaria and Greece, on north Bulgaria, Georgia, Ukraine, Romania and Russia 

by the Black Sea, east Armenia, Azerbaijan via the Nakhichevan Autonomous Republic, 

Georgia, and Iran and south Iraq and Syria by land and Egypt and Libya by the 

Mediterranean Sea. Besides this geological location, from the geopolitical perspective, 

Turkey has been an essential player in the region since 1923, when Turkey's modern 

republic was established. Moreover, the membership of NATO has enhanced Turkey's 

role and responsibilities. 

 

According to the Turkish Statistical Institute, the Results of Address Based Population 

Registration System, 2020 (2021), address-based population registration system results, 

Turkey's population was 83.614.362 people by 2020. Besides the address-based 

population system, which only covers official residents of the country, according to the 

UNICEF report (2020), Turkey hosts the largest registered refugee population in the 

world. Turkey's registered refugee population covers more than 3.6 million Syrian 

refugees and more than 400 thousand registered asylum-seekers and refugees from other 

countries (UNICEF, 2020). Furthermore, due to Turkey's geological position between 

Europe and Asia, and the Middle East, it can be said that Turkey's geological and 

geopolitical position is very strategic in the world (Kirkgoz, 2007). With this strategic 

position, Turkey has enormous responsibilities not only in the region but also for the 
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world for sustaining peace and stability between countries and conflict zones (Kirkgoz, 

2007). 

 

Various countries border Turkey, and this diversity is visible in Turkey's geography, with 

altitudes rising from sea level to 5 thousand meters in the east. Additionally, mountainous 

areas are parallel to the Mediterranean Sea in the south and the Black Sea in the north. 

These geographical changes provide diverse economic opportunities for Turkey. Related 

to these diverse opportunities’ education, business, and social life might change between 

cities. As a result of these changes, people might need different skills in their education, 

business, and social lives. Therefore, the world’s lingua franca in science, technology, 

tourism, and business is essential for Turkish citizens to communicate and trade 

internationally (Kirkgoz, 2007). English is the world`s lingua franca in different fields, 

covering science, technology, tourism, and business (Kirkgoz, 2007). Therefore, it can be 

said that as an international country, Turkey needs to use English for different purposes, 

from education to tourism and trade. For this purpose, English language education is an 

essential field of education in Turkey for foreign language education. 

 

1. 2 Study Context 

English as a foreign language has paid much attention to improving foreign language 

learners' skills in non-English speaker countries (Celik, 2013). The being lingua franca in 

science, technology and trade are some of the reasons why non-English speaker countries 

give much attention to improving foreign language learners` skills (Celik, 2013; Kirkgoz, 

2007). Turkey is one of the countries that focuses much attention on improving citizens' 

English language skills. Foreign language education policy in the Turkish education 

system has changed in past decades in accordance with the globalisation, social and 

economic factors; therefore, English is the only mandatory foreign language course in the 

Turkish education system (Kirkgoz, 2007). The position of English language courses 

have become stronger since 1950 in the foreign language education system with the 

opening of the Anatolian High Schools in 1955 and establishing the Middle East 

Technical University, which was the first English teaching university in Turkey, 1956 

(Kirkgoz, 2007). In addition, almost all private universities and most public universities 

provide compulsory English language preparation courses (Coskun, 2013). 
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On the other hand, varied reasons caused Turkey to be behind the education policy targets. 

First, Turkey is a developing country, which has been experiencing social and economic 

changes after huge migration waves from Syria (Öztürk and Aydın, 2019). These 

changing conditions not only cause to be behind policy plans but also cause international 

educational reforms in language learning (Öztürk and Aydın, 2019). In consequence, it 

has been observed that the exam results of the Turkish students at the international exams 

and English proficiency test results of the Turkish students were not a success (Öztürk 

and Aydın, 2019). These adverse developments led to policy changes and reforms in the 

Turkish education system from the bottom to the top level of the English language 

education process (Öztürk and Aydın, 2019). 

 

The process of policy changes and reforms in English language teaching in the Turkish 

education system cover selection of new methods, approaches, new course books and 

revisions on the curriculum (Öztürk and Aydın, 2019; Solak and Bayar, 2015). However, 

English as a foreign language teaching has not been ended up at the expected points yet 

(Solak and Bayar, 2015). The reviews on the Turkish education system's policy changes 

and reforms show that most of the changes were theoretical than systematic ones (Öztürk 

and Aydın, 2019). Also, Öztürk and Aydın (2019) stated that the new programs are 

generally charging as theory-oriented, which barriers to transfer to real-life knowledge 

conditions due to the increase in the theory-based course hours.  

 

1. 3 Foreign Language Educations System  

This section will explain the current foreign language education system in the study 

location. Then the current challenges, which the project seeks to overvcome with the help 

of augmented reality activities, related to foreign language education practices will be 

presented. 

 

1. 3. 1 The Structure of The Current Foreign Language Education System  

The Turkish education system covers foreign language education in two major parts. The 

Ministry of National Education of Turkey teaches in the first part from kindergarten to 

12th grade, which is the last year of the high school system. In the second part, public and 

private universities teach foreign languages in accordance with the guidance of the 

council of higher education. 
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The English language teaching process changed significantly in 1997 in cooperation 

between the Ministry of National Education of Turkey and the Council of Higher 

Education (Kirkgoz, 2007). The significant change in 1997 includes the extension of 

compulsory education time from 5th grade to the 8th grade, and the new system was also 

providing English language courses at the fourth and 5th grades (Kirkgoz, 2007). The 

4+4+4 system followed the changes in 1997 in 2012 with the extension of compulsory 

education time to 12th grade, which is the end of the high school education (Gursoy, 

Korkmaz and Damar, 2017). The new system has also lowered the starting to teach 

English earlier than the previous program (Gursoy et al., 2017). According to Gursoy et 

al. (2017), Turkey's new English Language Teaching Program has been developed based 

on the Common European Framework of Reference for Languages: Learning, Teaching, 

Assessment. Therefore, it can be said that with an international language education 

system framework, the first part of the Turkish language education system became more 

integrated into international language education systems.  

 

The second part of Turkey's English language education system is organised by the 

Council of Higher Education and managed by the higher education organisations. The 

latest change in the foreign language education system in higher education organisations 

was made in 2016 (Mevzuat, 2021). According to the latest guideline, the purpose of 

foreign language education at higher education institutions is to teach the students the 

basic rules of the foreign language, which students registered, to develop students’ foreign 

language vocabulary, to understand what they read and hear in a foreign language, and to 

express themselves orally or in writing (Mevzuat, 2021). For this purpose, higher 

education institutions can establish foreign language preparation courses (Mevzuat, 

2021). According to Mevzuat (2021) guideline, the requirements of establishing foreign 

language preparation courses, the requirements of the lecturers, success and failure 

conditions, and the examination system are regulated. As a result, it can be said that the 

guideline organising and theoretical base for foreign language education.  

 

1. 3. 2 Challenges in Foreign Language Education 

Since the Ottoman Empire era in Turkey, foreign languages have been taught, while the 

first fully English teaching university was established in Turkey in 1956 under Middle 

East Technical University (Kirkgoz, 2007). Besides the public universities, the first 

utterly English teaching university was opened in 1983 under the name of Bilkent 
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University (Kirkgoz, 2007). The fully English universities are providing English 

preparation courses for new students to improve their language skills to definite levels 

according to department needs. In addition to the fully English higher education 

institutions, other higher education supply mandatory or optional English language 

courses for new students to improve their language skills to definite levels according to 

department needs. The literature review studies on foreign language education in Turkey 

show that different studies exist about the problems in Turkey's foreign language 

education system (Coşkun, 2013; Solak and Bayar, 2015). Besides these studies, some 

studies on Turkey's foreign language education policy have also mentioned the changes 

in foreign language education policy after reform trials. 

 

On the one hand, Solak and Bayar (2015) revealed that one of the critical problems in 

foreign language education progress in Turkey was the limitations of the technological 

facilities. Besides this limitation, Solak and Bayar (2015) stated that the native language 

was also a problem during foreign language education.  In another study, İnceçay (2012) 

interviewed 10 English language teachers about their teaching experiences. According to 

results, the crowded classroom environment and the lack of necessary classroom 

materials were challenging in teaching a foreign language (İnceçay, 2012). Similarly, to 

Solak and Bayar (2015), İnceçay (2012) also stated native language-related problems in 

the foreign language education process. The problems related to the native language were 

also stated by Çelebi (2006). According to Çelebi (2006), materials in foreign language 

courses and the course books passed over the cultural barriers between languages. 

Similarly, Kizildag (2009) stated that instructional problems arose from poor planning 

and a lack of suitable materials and frameworks. Briefly, it can be said that the lack of 

appropriate educational technologies, which covers course books and classroom 

materials, reduces the efficiency of foreign language education. 

 

On the other hand, material related problems were not the only problems detected in the 

studies. Gökdemir (2005) studied foreign language education process problems with 460 

English preparation course students. According to English preparation course students, 

English language courses were in theory-based structure and progressing in lecturer-

centred learning environments (Gökdemir, 2005). According to Öztürk and Aydın (2019), 

despite the reforms implemented over the years, it is observed that the theory-based 

structure of foreign language education has been not changed. Balbay, Pamuk, Temir and 
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Doğan (2018) interviewed 19 English language instructors from different universities in 

Turkey about problems in foreign language training programs. According to the 

instructors, the English language training process managing under a theory-based plan. 

This negative side of the process increases its effects with the lack of practice 

opportunities (Balbay et al., 2018). A similar result was found by Unal and Ilhan (2017) 

in the foreign language education process at higher education institutions. Unal and Ilhan 

(2017) interviewed 15 foreign language instructors and 20 graduate students about the 

problems and suggestions in foreign language education. Results show that theory-based 

non-practical teaching progress focused on grammar rather than language skills. 

Similarly, to previous studies, the quality of language learning materials was also 

evaluated as a problem in the teaching and learning process (Unal and Ilhan, 2017). 

 

In addition to the challenges in Turkey's English language teaching process, similar 

problems exist in other non-English speaker countries. For example, Ashraf (2018) 

studied with 133 undergraduate students about the English language education process 

challenges at King Khalid University in Saudi Arabia. Study results show that modern 

teaching strategies are required to get higher learning outcomes and suitable learning 

materials (Ashraf, 2018). In another study, Altamimi and Rashid (2019) studied the 

reasons behind Saudi Arabian undergraduate students' spelling problems. The study 

results show that while the teaching strategies and learning materials caused some 

spelling problems, the mother tongue could also cause problems in teaching English 

(Altamimi and Rashid, 2020). In another case, Rao (2018) studied English language 

teaching problems in India. According to Rao (2018), India suffers from low-quality 

materials and a lack of audio-visual materials in the English language teaching process 

and problems related to the policy and poverty. 

 

The previous studies show that the English language education process has diverse 

problems related to the various focus points. According to previous paragraphs, some of 

the main problems in the English language teaching process can be listed respectively 

educational materials, educational technologies, and native language-related barriers. At 

this point, it has been thought that augmented reality could help students pass on some of 

the problems they have faced in the English language learning process. Augmented 

reality, which is deeply described in the next chapter, can be seen as one of the newest 

educational technologies in learning environments. Augmented reality uses different 
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technologies to improve users’ interaction and awareness in the digitally enhanced 

environment. This enhancement is commonly seen as visual improvements for learning 

materials with different technological opportunities. In this way, augmented reality 

provides more information than the normally accessible information in the learning 

environment. For this purpose, it has been aimed at providing augmented reality 

materials, visualising the information, and reducing material-related problems. In 

addition to reducing the material related problems, visualised materials could help present 

information in a new way, which can help pass language barriers. Besides these 

visualisation focused aims, it has also been aimed to use students' smartphones to use 

augmented reality. In this way, problems related to educational technologies could reduce 

for English language learners. This study, which provided augmented reality materials in 

the context of phrasal verbs in English over participants own mobile devices, aimed to 

examine the effectiveness of augmented reality activities in a theory-based learning 

environment. The research was conducted in the 2019-2020 academic year at the college 

of foreign languages of one of the public universities in Turkey. The research tried to 

show up the participants' existing academic achievement level simultaneously with the 

participants' motivational belief level towards the course and the learning strategies. The 

study also examines the course lecturer and students' views from the experimental groups 

on augmented reality, augmented reality experience, and future expectations on 

augmented reality. 

 

1. 4. Overview of Dissertation 

This thesis is divided into six chapters, excluding appendices. The first chapter provides 

an overview of the dissertation and describes the background of English as a foreign 

language education in Turkey. In addition to background information about the 

challenges in foreign language education, this chapter shares some information about 

Turkey, the Turkish foreign language education policy, and Turkey's foreign language 

education system. 

 

Chapter two provides a literature review of augmented reality, flipped learning method, 

motivation and learning strategies. Throughout the second chapter, the historical 

development of augmented reality, educational practices of augmented reality, flipped 

learning method and motivation are explained with practical examples from the literature. 
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The second chapter also discusses the rationale of the study's aims and objectives and the 

research questions. 

 

Chapter three describes the methodology of the study. The third chapter describes the 

research model, research variables, research groups, data collection tools, research ethics, 

research process and the data analysis. In addition, the augmented reality application 

development process and the augmented reality material development process were 

explained with visuals within the scope of the chapter. Also, the research timetable is 

provided in the third chapter. 

 

Chapter four describes the results of the first phase of the study and the main study in 

order. The first part of the fourth chapter gives the first phase's qualitative results. In this 

process, quotations from the participants are provided to explain the themes. The second 

part of the fourth chapter provides the main study's quantitative and qualitative data 

analysis results. In this section, the results of the pre-tests of the experimental research 

groups are given to expose the students' academic achievement, motivational belief and 

learning strategies level before the experimental process. Then the post-test results of the 

experimental research groups are provided to answer the research questions of the main 

study. Lastly, the interview results of the course lecturer and students from the 

experimental groups are given with quotations. 

 

Chapter five includes the researcher`s comments on results and discusses the results with 

the literature. In this chapter, the results of each research question are compared with the 

existing literature on augmented reality and flipped learning methods to discuss the effect 

of augmented reality activities in a traditional classroom and flipped learning method 

classroom environments. Chapter six provides the conclusion of the research. The sixth 

chapter also provides suggestions for further studies. Besides the suggestions, 

implications, limitations and recommendations of the research are also provided in the 

sixth chapter based on the available literature identified throughout this study. 

 

In the appendices, augmented reality research classification form, flipped learning 

method research classification form, student information form, academic achievement 

test, motivated strategies for learning questionnaire, semi-structured interview form for 
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the course lecturer, semi-structured interview form for the experimental research group 

students, and the informed consent form are given. 
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CHAPTER-2: LITERATURE AND RELATED STUDIES  

 

INTRODUCTION 

In this chapter, augmented reality technology will be defined; then, historical 

development will be examined with studies. Later, the impact of augmented reality in 

educational environments will be evaluated. The chapter will then examine, the flipped 

learning method, and then the truck theorem in media debate will be re-evaluated with 

the flipped learning method. The following discussions will focus on practical examples 

of the flipped learning method studies educational environments. Finally, motivation and 

learning strategies will be explained, and some examples will be given from a related 

perspective.  From the analysis of the literature the chapter will then outline a concept 

map regarding the dependent and independent research variables. Consequently, the 

chapter has developed a base knowledge, which will be utilised to inform the 

investigation phase of the project and place this research within a wider theoretical 

context. 

 

This research aimed to investigate the effects of the augmented reality activities in the 

traditional classroom environment and the flipped learning method classroom 

environments and compare the effectiveness of the augmented reality activities in these 

different classroom environments. Although there was a notable amount of literature on 

augmented reality studies (Akçayır and Akçayır, 2017; Altinpulluk, 2019; Bacca, 

Baldiris, Fabregat, Graf and Kinshuk, 2014; Chen, Liu, Cheng and Huang, 2017; 

Özdemir, 2017) and literature of the flipped learning method studies (Akçayır and 

Akçayır, 2018; Altemueller and Lindquist, 2017; Aydın and Demirer, 2017; Correa, 

2018; Koh, 2019; Yıldız, Sarsar and Ateş Çobanoğlu, 2017) a limited number of studies 

compared the effectiveness of augmented reality in a traditional classroom and flipped 

learning method environments. Those literature review studies show that different 

learning outcomes and pedagogical conclusions have been studied with both the 

augmented reality activities (Akçayır and Akçayır, 2017; Altinpulluk, 2019; Bacca et al., 

2014; Chen et al., 2017; Erbas and Atherton, 2020; Özdemir, 2017) and the flipped 

learning method (Akçayır and Akçayır, 2018; Altemueller and Lindquist, 2017; Aydın 

and Demirer, 2017; Correa, 2018; Koh, 2019; Yıldız et al., 2017). However, some studies 

suggest designing empirical studies for augmented reality research (Erbas and Demirer, 
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2019; Conley, Atkinson, Nguyen and Nelson, 2020; Steele, Burleigh, Bailey and 

Kroposki, 2020; Uluyol and Eryilmaz, 2014), and there were studies to use augmented 

reality in the flipped learning method (Akçayır and Akçayır, 2018; Chang and Hwang, 

2018; Hwang, Lai and Wang, 2015; Ibáñez and Delgado-Kloos, 2018).  

 

2. 1 Background of The Study 

The developments in computer and information technologies have also helped create new 

roles for developing technologies in educational environments. In the last two decades, 

computer and information technologies have become an inseparable part of our life, and 

this inseparable process has influenced researchers to identify possible utilisation areas 

for these new technologies in learning environments (Salmi, Thuneberg and Vainikainen, 

2017). Historical studies (Casal, 2007; Livingstone, 2012; Pelgrum, 2001) outline that 

computer and information technologies have demonstrated their capabilities for creating 

comfortable, flexible, efficient and interactive learning environments. Therefore, 

instructional designers have been developing new ways to utilise technology in education. 

Educators have developed the term ‘technology enhanced learning’ to outline learning 

and teaching processes that incorporate information and communication technologies 

(Kirkwood and Price, 2014). Technology enhanced learning does not mean replacing 

traditional learning; instead, technology enhanced learning aims to improve the learning 

process (Bullock and de Jong, 2014). According to HEFCE (2009), technology enhanced 

learning can increase the efficiency of the learning process, improve existing processes, 

and completely change the learning process in a positive direction. For all these 

affordances, instructional designers can use different technologies, from mobile devices 

to simulation systems (Bullock and de Jong, 2014). Augmented reality is one of the state-

of-art technologies which caught the attention of educational and instructional designers 

in the last decade (Bacca et al., 2014; Cabero and Barroso, 2016; Chen et al., 2017) to 

create technology enhanced learning environments. Notably, augmented reality can 

supply different features, visualisation, vocalisation, and positioning for different learning 

paths to different educational needs to improve learning (Altinpulluk, 2019; Cabero and 

Barroso, 2016; Chen et al., 2017; Özdemir, 2017). 

 

Augmented reality is one of the newest educational technologies that have been used for 

educational purposes, predominantly developed over the past two decades s (Bacca et al., 

2014; Bower, Howe, McCredie, Robinson and Grover, 2014; Chen et al., 2017). 
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Augmented reality has unique features, such as visualisation, vocalisation, and 

positioning, which cannot be replicated with other technologies for lecturers, teachers, 

and scholars. Because of these unique features of augmented reality, it has been named 

the next era’s technology (Johnson et al., 2016). According to trend analysis studies 

(Altinpulluk, 2019; Arici, Yildirim, Caliklar and Yilmaz, 2019; Bacca et al., 2014), in the 

last ten years, augmented reality studies have been the focus of many educational 

technology studies. For example,  research on the educational use of augmented reality 

(see Akçayır and Akçayır, 2017; Altinpulluk, 2019; Bacca et al., 2014; Cabero and 

Barroso, 2016; Chen et al., 2017; Özdemir, 2017) show that augmented reality studies 

have examined various variables throughout the years, for example, academic 

achievement, student motivation, and usability. Also, research on educational purpose 

augmented reality studies (Altinpulluk, 2019; Erbas and Atherton, 2020; Santos et al., 

2014) show that visualisation is one of the most used features of augmented reality 

technology, which can demonstrate abstract or unseen knowledge of the content by way 

of two or three-dimensional materials. Besides, augmented reality has been used as a 

medium instead of interactive and versatile technology (Erbas and Demirer, 2019; Lasica, 

Meletiou-Mavrotheris and Katzis, 2020). This utilisation as a media tool refers to using 

augmented reality as a source of knowledge over non-interactive material. Equally. 

technology integration problems have been identified when using augmented reality and 

other educational technologies (See Barroso-Osuna, Gutiérrez-Castillo, Llorente-Cejudo 

and Ortiz, 2019; Wu, Lee, Chang and Liang, 2013, for example.).  

 

While educational technologies have developed rapidly in recent years, the integration of 

technology into the education system has been handled in different ways. For example, 

according to Meerza and Beauchamp (2017), integrating technology into education 

changes common approaches to teaching delivery, and also it requires more creative 

lecturers to fit the course knowledge into the new materials and teaching approaches. In 

another study, as Cuban, Kirkpatrick and Peck (2001) reported, technology integration 

into education can be classified into two groups. According to Cuban et al. (2001), the 

first group is defined as a low level of integration group, which uses technology only as 

a resource; the second group is defined as a high level of integration group, which uses 

the technology as a tool to generate knowledge and support the learning process. 

According to these definitions, it can be said that the high-level technology integration 

group experiences the learning over the technology, not from the technology itself. 
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The effects of educational technologies on learning outcomes have been discussed for 

many years under the name of media debate (Becker, 2010; Tuker, 2018). The debate, 

which was started by Dr Richard Clark and Dr Robert B. Kozma, has been continuing for 

almost three decades focusing on educational and instructional technologies and their 

effects on the learning outcomes (Becker, 2010; Tuker, 2018). Different authors have 

evaluated the debate, but the main discussion was led by Clark and Kozma, who argued 

about the effects of media on learning outcomes (Becker, 2010). The origin of the debate 

has been evaluated within the field of instructional design (Clark, 1994a). Although, 

according to Clark (1994b), the media will not affect students learning outcomes, which 

can be the level of students` academic achievement and student motivation level, the 

determining effect of the media can be caused by the miss judgment on the quantitative 

or qualitative data or the actual effect of the instruction method which has been used in 

the course of action. Clark (1994b) has highlighted that the learning process's external 

actions must support the learner’s cognitive schema. According to Clark (1994b), these 

external events or activities, which are willing to affect students cognitive learning 

structure, will be instructional methods. 

 

On the other side of the debate, Kozma has defended media and its impact on learning. 

According to Kozma (1991), media, which are part of the more complex learning systems, 

can affect learners cognitive process and structure independently from the instructional 

method. Besides the cognitive structural roles of the media in the learning process, Kozma 

(1991) stated that not all but some of the students could learn independently from the 

delivery way of the knowledge in the learning process. Others would be benefited from 

the other advantages of technology (Kozma, 1991). After years of discussion, both sides 

of the debate came closer to each other’s point of view. Each side of the debate has 

positively approached using media in the learning process with the carefully designed 

instructional method (Clark, 1994b; Kozma, 1994). On the other hand, some augmented 

reality studies (Bhagat, Liou, Michael Spector and Chang, 2019; Erbas and Demirer, 

2019) have argued that the effects of augmented reality without dedicated, bespoke, 

pedagogical methods in educational environments are not as useful as part of the learning 

process.  
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The flipped learning method, which has a rising trend in educational studies (Akçayır and 

Akçayır, 2018; Altemueller and Lindquist, 2017; Koh, 2019), can be considered to be an 

effective method to meet the newest educational needs and perspectives. The flipped 

learning method, which is also known as inverted learning, inverted classroom or flipped 

classroom, is a pedagogical model which was developed in an attempt to use the time in 

class more efficiently with the help of educational technology (Roehl, Reddy and 

Shannon, 2013; Tucker, 2012). The educational technology-friendly structure of the 

flipped learning method has been used to create a more efficient, student-centred and time 

flexible classroom environment than the existing conventional classroom environments 

(Aydın and Demirer, 2017; Bradford, Muntean and Pathak, 2014; Love, Hodge, 

Grandgenett and Swift, 2014). In the core of the flipped learning method, structural 

changes in classroom management have been underpinned with the development of the 

traditional education activity organisation plan from inside of the classroom to the outside 

of the classroom, and the tasks of getting information are conducted by students before 

the classroom time individually or in groups (Akçayır and Akçayır, 2018; Altemueller 

and Lindquist, 2018; Koh, 2019). Therefore, the flipped learning method aims to use all 

the features created with changes in the classroom structure to create a comprehensive 

model for ensuring direct learning, questioning, and practices (Correa, 2015; Mason, 

Shuman and Cook, 2013). Besides these targeted features of the flipped learning method, 

students in the flipped learning educational sessions are responsible for their learning 

process under a flexible time management system (Stone, 2012).  

 

The literature reviews on the flipped learning method studies (Akçayır and Akçayır, 2018; 

Aydın and Demirer, 2017; Koh, 2019; Yıldız et al., 2017) show that using the flipped 

learning method can increase students’ academic achievement level and the motivation 

level. Besides these improvements on the students` academic achievement and motivation 

level, according to Correa (2015), who reviewed the positive and negative sides of the 

flipped learning method in learning a foreign language, using the flipped learning method 

in teaching foreign language courses improves students higher-order skills. Similarly, 

Bradford et al. (2014) stated that learners in the flipped learning method environment 

build their knowledge and actively engage in problem-solving, cooperation, and entire 

learning processes. To sum up, these changes, which were made to create a flipped 

learning method learning environment in classroom management structure and the 
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learning process, affect students’ academic achievement level and motivation level and 

affect students` higher-order skills. 

 

2. 2 Augmented Reality 

Augmented reality is one of the new technologies and a fascinating concept for society; 

however, the first written example of augmented reality is more than 100 years old 

(Altinpulluk, 2019). The famous author Lyman Frank Baum, mainly known for his 

children’s novel The Wizard of Oz, published The Master Key: An Electrical Fairy Tale 

in 1901. In the book, one of Baum’s characters, called Demon, has given a gift to Rob 

Joslyn, who is the main character in the book; the gift has been described as an electrical 

device called a character marker. Demon has been explained by Baum (1996) in these 

words:   

 

“I give you the Character Marker. It consists of this pair of spectacles. While you 

wear them every one you meet will be marked upon the forehead with a letter 

indicating his or her character. The good will bear the letter ‘G,’ the evil the letter 

‘E.’ The wise will be marked with a ‘W’ and the foolish with an ‘F.’ The kind will 

show a ‘K’ upon their foreheads and the cruel a letter’ C.’ Thus, you may determine 

by a single look the true natures of all those you encounter.” 

 

These words are the first written idea of augmented reality concept in history; the general 

meaning of the technology is still very similar to a general description of augmented 

reality glasses functions today. 

 

Sutherland and his team developed the first technological device for augmented reality 

technology, known as the Head-Mounted Display (HMD) system, in the 1960s. Their 

fundamental idea on the HMD was that the device could work in harmony with the user’s 

movements and the three-dimensional projection system. For this purpose, their HMD 

system has used a particular design purposeful matrix to calculate users` motions and 

room coordinates so the images could appear at the same point in the room. In addition, 

according to Sutherland (1968), their HMD system could show stereo images for the eyes 

so users could combine images and see computer-generated visuals and real environments 

together. Finally, Sutherland and his team used a specific size display system using a 
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conventional Cathode ray tube screen, a head position sensor that measures the head 

position, and a purposefully designed computer shown in figure 1. 

 

After many years and developed many HMD devices, in 1992, American aircraft 

manufacturing company Boeing`s engineers Caudell and Mizell (1992) first time used 

the term augmented reality system for explaining their see-thru display headset system, 

which was developed as a guide for production line workers of Boeing 747 jumbo jet. 

Today, augmented reality technologies have two main accepted definitions, frequently 

used in mainstream studies by Milgram and Kishino (1994) and Azuma (1997). 

 

Figure 1. Sutherland`s (1968) HMD System, p, 758. 

 

Milgram and Kishino (1994) developed and evaluated the previous definitions of 

augmented reality using Reality-Virtuality Continuum, shown in figure 2. 
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Figure 2. Reality-Virtuality Continuum (Milgram and Kishino, 1994, p 3.) 

 

Milgram and Kishino (1994) examined virtual space and reality together in the concept 

of the same virtual display system. They focused on the individual part of the mixed 

reality, known as virtual reality, that included augmented reality and augmented 

virtuality. According to the reality-virtuality continuum, a definition of environments` 

could be defined using its position in a mixed reality grey area. In case the position of the 

environment is closer to the real environment side, it could be defined as augmented 

reality; if not, then it is defined as augmented virtuality in mixed reality. Although 

Milgram and Kishino have not separated augmented reality from virtual reality, they have 

defined augmented reality as a subsection of mixed reality; at this point, Azuma`s (1997) 

definition of augmented reality has importance for that point. 

 

Azuma’s augmented reality definition has been evaluated for years. In his PhD 

dissertation, Azuma (1995) explained, for the first time, augmented reality as a system 

that shows virtual objects in real environments and merges them onto individual eyesight. 

In his most common definition, Azuma (1997) defined augmented reality as a technology 

that allows users to see together a combination of the real world with virtual objects and 

its heart; the system can change the view seen without affecting the actual reality. 

According to Azuma (1997), augmented reality has three crucial requirements. First of 

all, augmented reality must combine real and virtual environments. Secondly, it must 

provide real-time interaction, and thirdly, it should contain three-dimensional materials 

(Azuma, 1997). Azuma (1997) changed the perspective of augmented reality with his new 

definition, so augmented reality became more flexible and device friendly without HMD 

systems. Additionally, Azuma (1997) took out the description of augmented reality from 

augmentation for eyes to all senses. Azuma et al. (2001) studied augmented reality with 

new technologies and their use areas. In that study, they discussed mobile augmented 
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reality using wearable computers for the first time and collaborative and commercial areas 

for augmented reality. Many new technologies came with new opportunities and 

limitations, such as new study areas, bulk problems and social acceptance issues (Azuma 

et al., 2001). 

 

In general, definitions of augmented reality and approaches to utilising augmented reality 

have informed research and underpin the approaches taken in this thesis. However, 

augmented reality definitions, and the practical implications, are generally sourced from 

the engineering side of the literature. For example, the engineering perspective can be 

seen in the definitions of Milgram and Kishino (1994) and Azuma (1995, 1997). In their 

definition, augmented reality is focused on the more technical approaches to design and 

implementation. While these definitions are commonly accepted and valid, these 

technical definitions need further analysis and development to be utilised in an 

educational perspective. Therefore, for the purposes of this thesis, augmented reality will 

be defined as an environment where learners can interact with virtual objects without any 

permanent effect on the real environment. 

 

2. 2. 1 Augmented Reality In Education 

Augmented reality is not a new technology for many fields; for example, the defence 

industry, armies, health industry and organisations, commercial enterprises and 

entertainment sector have been using augmented reality technologies for years. (Azuma, 

1997; Bilinghurst, 2002; Bower et al., 2013; Montoya, Caponio, Rios and Mendivil, 2011; 

Shin et al., 2010). The first commercial augmented reality systems were developed for 

military aircraft and helicopters. These systems are commonly known as Head-Up 

Displays (HUDs) or Helmet-Mounted Sights (HMS), which have been used by pilots and 

other flight crews (Azuma, 1997; Caudell and Mizell, 1992). Also, the visualisation needs 

in medical areas have been fulfilled by using augmented reality technologies (Orraryd, 

2017; Sielhorst, Feuerstein and Navab, 2008). Besides these different fields, augmented 

reality has also found a habitat in different manufacturing areas, maintenance and repair 

companies, and entertainment sectors (Azuma, 1997; Bower et al., 2013). Furthermore, 

new opportunities and features, which have been afforded by augmented reality, have 

caught the attention of researchers in educational fields (Atwood-Blaine and Huffman, 

2017; Azuma, 1997; Bujak et al., 2013; Drljević, Wong and Botički, 2017; Wu, Lee, 

Chang and Liang, 2013).  
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The potential and capabilities of augmented reality in education have been discussed 

many times in the last decade by the Horizon Reports (Adams Becker, Freeman, 

Giesinger Hall, Cummins and Yuhnke, 2016; Durall, Gros, Maina, Johnson and Adams 

Becker, 2012; Johnson,  Adams and Witchey, 2011; Johnson, Adams and Cummins, 

2012; Johnson, Adams Becker, Estrada and Freeman, 2015; Johnson et al., 2016). 

Researchers have been using augmented reality in various subjects for educational 

purposes, such as science education, higher education, game-based learning and medical 

training. Literature review studies have shown that science education has the greatest 

share of the studies in which augmented reality is used for educational purposes (Bacca 

et al., 2014; Chen et al., 2017; Özdemir, 2017). This result may be caused by the 

visualisation and concretisation needs of science and science-related subjects in 

education. Augmented reality has many qualifications, for example, demonstration, 

which can deal with visualisation and illustration needs of science education courses 

(Enyedy, Danish, Delacruz and Kumar, 2012; Ibáñez, Di Serio, Villarán and Delgado 

Kloos, 2014; Lin, Duh, Li Wang and Tsai, 2013). However, science-related courses 

keeping the most significant portion of the studies, mathematics, geometry, astronomy, 

social sciences and language learning studies are other frequent subjects of augmented 

reality studies in education (Chen et al., 2017; Fotaris, Pellas, Kazanidis and Smith, 2017; 

Garzón, Pavón and Baldiris 2017; Ozdemir, 2017; Satpute, Pingale and Chavan, 2015). 

Studies have also noted that augmented reality provides positive effects on students` 

learning outcomes and increases students motivation levels (Bower et al., 2014; Gopalan, 

Bakar and Zulkifli, 2017; Shieh, 2012). The motivation section will give detailed 

explanations of the motivation variable in educational purposed augmented reality 

studies. It can be said that these fields can benefit from visualisation, concretisation and 

experimental base knowledge in the learning progress, so researchers are keen on using 

augmented reality in the teaching and learning process.  

 

The potential effects of augmented reality on learning and education have been discussed 

by the researchers several times in the last decades (Billinghurst and Duenser, 2012; 

Dede, 2009; Dunleavy, Dede and Mitchell, 2009; Johnson et al., 2012; Kaufmann and 

Schmalstieg, 2003; Shelton, 2002; Squire and Jan, 2007). When augmented reality was 

first used in education, many other studies began simultaneously to examine the effects 

of augmented reality on learning progress. Literature review studies have shown that 

various variables have been considered in augmented reality studies for educational 
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purposes. According to the literature, variables included in augmented reality studies in 

education can be mainly divided into four groups, learning outcomes, pedagogical effects, 

interaction and others (Akçayır and Akçayır, 2017).  

 

2. 2. 1. 1 Learning Outcomes 

Learning outcomes are one of the vital factors of formal education because of the need 

for objectivity. These outcomes, which should be made visible with some indicators, have 

been defined using learning objectives in charge of the learning process (Hussey and 

Smith, 2002). The term of learning outcomes the first time used by Gagne in 1974 

(Hussey and Smith, 2008), while some other researchers in education also used learning 

objectives and outcomes together in the 1970s (Allan, 1996). Learning outcomes refers 

to five major categories of human capabilities, which are Intellectual Skills, Cognitive 

Strategies, Verbal Information, Motor Skills, and Attitude (Gagne and Briggs, 1974, p: 

48).  

 

2. 2. 1. 1. 1 Academic Achievement 

Intellectual skills and cognitive strategies have particular importance for the formal 

education system because almost all the school subjects can be examined over them 

(Gagne and Briggs, 1974). As part of the learning outcomes, intellectual skills and 

cognitive strategies refers to students academic achievement, which is an observable form 

of whether what is learned by students or what is taught by teacher or lecturer (Allan, 

1996). Literature review studies show that academic achievement is one of the most 

common variables, in educational purposes augmented reality studies (Akçayır and 

Akçayır, 2017; Bacca et al., 2014; Chen et al., 2017; Erbas and Atherton, 2020; Özdemir, 

2017). 

 

The literature on augmented reality shows that researchers have been examining the effect 

of augmented reality on academic achievement in a broad scope of view (Akçayır and 

Akçayır, 2017; Bacca et al., 2014; Chen et al., 2017; Erbas and Atherton, 2020; Özdemir, 

2017). One of the earliest studies on augmented reality, set up for educational purposes, 

was conducted at the beginning of the 21st century by Valimont, Vincenzi, Gangadharan, 

and Majoros in 2002. Valimot et al. (2002) used four different types of instructional 

material: individually augmented reality, video-based observation, interactive video and 
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printed materials, to teach information about aircraft fuel pumping systems to 

undergraduate students. Although immediate post-test and long term post-test scores 

favoured augmented reality, there was no significant difference found between the four 

different types of instructional materials. Vincenzi et al. have used the same approach a 

year later than Valimont et al., with the same purposes. According to Vincenzi et al. 

(2003), augmented reality significantly affected students' immediate post-test scores 

despite the interactive video and printed materials. Besides immediate test post-test 

scores, augmented reality also has shown a significant effect on long term post-test scores 

against the video-based observation materials (Vincenzi et al., 2003). When we look at 

the last decade in higher education, similarly, like these two early studies, researchers 

have found different effects of augmented reality on academic achievement. Some 

researchers have found a significant effect of augmented reality on academic achievement 

in different fields, for example, architecture (Chu, Chen, Hwang and Chen, 2019; 

Fonseca, Marti, Redondo, Navarro and Sánchez, 2014), computer science (Alrashidi, 

Gardner and Callaghan, 2017), educational technologies (Ismaeel and Al Mulhim, 2019), 

geography education (Turan, Meral and Sahin, 2018), physics (Lin et al., 2013), textile 

(Yip, Wonga, Yicka, Chanb and  Wong, 2019) tourism (Chang,  Hou, Pan, Sung and 

Chang, 2015) and language learning, which will be explained in detail in a further section. 

These small examples show that augmented reality has a broad scope of using the area at 

the higher education level. Also, when we dig into studies, these examples show different 

perspectives of using augmented reality for educational purposes. Chu et al. (2017) used 

augmented reality as a ubiquitous learning system. In this system, experimental and 

control group students received course content and guidance through augmented reality. 

At the end of the 90 minutes augmented reality session, all participants completed the 

post-test. The study shows that students, who used augmented reality ubiquitous learning 

systems with formative assessment, got significantly higher scores despite the students in 

the control group (Chu et al., 2017). 

 

In architecture, augmented reality has been used as a visualisation tool by Fonseca et al. 

(2014). Fonseca et al. (2014) made a two-year study that contains a one-year traditional 

lecture and one year augmented reality supported the lecture. Students gather some 

architecture information through augmented reality applications in augmented reality 

supported lectures. The end of the courses academic achievement test was applied to three 

groups of students for group one consisted of no second-year students, group two 
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consisted of the repeater and non-repeater students together, and group three consisted of 

all second-year students. According to Fonseca et al. (2014) study, all three groups got 

significantly higher scores on academic achievement tests despite the students who did 

not get any augmented reality lectures a previous year.  

 

One other field, which augmented reality was used for educational purposes, was 

computer science. Alrashidi et al. (2017) used augmented reality as an assistant for 

problem-solving activities with graduate students. In their study, a pair of same obstacle 

robots have been given to both augmented reality and traditional approach groups. While 

the traditional group was trying to detect failure code problems based on printed codes 

and observation, the augmented reality group used a tablet-based augmented reality 

application that shows information from the robot`s sensors and a highly interactive code 

editing panel. According to Alrashidi et al. (2017) study on the knowledge-based test 

augmented reality group, students got significantly higher scores than traditional 

approach group students. Ismaeel and Al Mulhim (2019) have used augmented reality for 

teaching computer components to 78 Computer Applications course students of the 

College of Education at King Faisal University. Experimental group students used the 

augmented reality handbook, which was developed for teaching computer components 

throughout the four-week study with augmented reality. While the groups were not 

significantly different before the empiric study, the augmented reality handbook user 

group gathered significantly higher post-test scores than control group students (Ismaeel 

and Al Mulhim, 2019).  

 

Turan et al. (2018) used augmented reality for educational purposes in geography 

education. In their study, 95 students studying in the social sciences education department 

participated. Experimental study group students used a book enhanced with augmented 

reality activities named magicbook. Students who were part of the experimental group 

could see concrete examples of geography using augmented reality applications. The 

study results showed a significant difference between experimental and control group 

students' academic achievement test scores favouring the experimental group students 

(Turan et al., 2018).  

 

According to literature review studies (Altinpulluk, 2019; Erbas and Atherton, 2020; 

Özdemir, 2017), one of the most common educational augmented reality research fields 
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in physics education. Lin et al. (2013) have carried out augmented reality studies in 

physics education on elastic collision. In that study, while augmented reality users could 

see the effects of collisions via the android based mobile application, the traditional 

lecture group used a 2D simulation system. After the post-test implementations, t-tests 

run the compare the effectiveness of the augmented reality system in contrast to the 

traditional lecture method. According to Lin et al. (2013), results show a significant 

difference in the post-test score, which almost significantly affects learning according to 

Cohen’s d value, favouring the augmented reality group. Energy, heat and entropy are 

some of the topics in physics that contain almost just invisible content. Strzys et al. (2018) 

have used Microsoft HoloLens head-mounted mixed reality device to teach invisible 

content to undergraduate students at Technische Universität Kaiserslautern. According to 

the post-test result, empiric group students significantly raised their scores from pretest 

to post-test. Also, covariance was used because of the significant difference between 

groups pretest scores, and the test showed that empiric groups gain significantly higher 

scores than control group students (Strzys et al., 2018).  

 

Electricity and magnetism are some of the abstract topics in physics where augmented 

reality has been utilised. Radu and Schneider (2019) worked with 120 participants at one 

of the northeastern universities in the US. In their study, they worked with two non-

augmented reality groups, consisting of one non-technologic group and one 

straightforward content HoloLens group. Two augmented reality groups contained one 

limited HoloLens material group and one full augmented reality group. Participants used 

dedicated materials for their groups after pretest implications. End of the implications, 

each group answered the post-test (Radu and Schneider, 2019). According to post-test 

results, each group gain significantly higher scores than their pretest score. However, out 

of seven topics, augmented reality group students got significantly higher scores just in 

two topics, non-augmented reality groups students got in two topics, and for three topics, 

significant differences did not find (Radu and Schneider, 2019). According to Radu and 

Schneider (2019), using augmented reality materials will not be necessary for some topics 

in electricity and magnetism. 

 

Yip et al. (2019) have used augmented reality to teach textile students to use a 

professional sewing machine. In this case, while the traditional group students used 

handouts that contained a printed description of the parts and working system, the other 
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group used a mobile app, which shows all information video-based instructions. The 

results showed no significant difference between groups about learning knitting needles; 

however, a significant difference was found between groups favouring the augmented 

reality group for the threading task (Yip et al., 2019).  

 

Another field of study in which augmented reality is used for educational purposes is 

tourism. Chang et al. (2015) used two experimental groups: the augmented reality 

guidance system, audio guidance system, and the control group, which did not use any 

guidance system for gaining information from the heritage side. According to one way 

ANOVA analysis result, a significant difference was found between groups post-test 

scores. When the ANCOVA test was used for identifying the significant difference 

between groups, it has seen that there was no significant difference between the control 

group and audio guidance group; however, augmented reality guidance groups scores 

were significantly higher than the audio guidance group and control group scores. (Chang 

et al., 2015).  It can be seen that augmented reality found an extensive habitat in higher 

education, thanks to the researchers who are using augmented reality for educational 

purposes. 

 

As well as literature review studies, a few meta-analyses studies, which could be defined 

as a subtype of literature review study (Card, 2016), have been already done on 

augmented reality studies which have examined academic achievement in education. 

Meta-analysis studies try to explain study outcomes effect size across studies that should 

be made with some connected aspects (Card, 2016). Santos et al. (2014) have examined 

seven augmented reality studies carried out in learning environments. They have found 

that their effect size was 0.56, slightly larger than educational technology studies. In 

another study, Satpute et al. (2015) have examined four studies. As a result of their meta-

analysis, they have found that those four studies mean effect size is 0.51, which is 

moderate. Tekedere and Göker (2016) have examined studies that used augmented reality 

in education, published in SCI and SSCI indexed journals between 2005 and 2015. The 

result of the meta-analyses has shown that the effect size of the augmented reality studies 

in education was found as 0.68 (Tekedere and Göker, 2016). In another meta-analysis 

study conducted by Ozdemir, Sahin, Arcagok and Demir (2018), they examined the effect 

size of augmented reality applications on the learning process. For the meta-analysis 

study, 16 journal articles published in SSCI indexed journals between 2007 and 2017 
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were investigated, and the effect size was calculated as 0.51  for those articles (Ozdemir 

et al., 2018). Garzon, Pavon and Baldiris (2019) have conducted a meta-analysis on 

educational purposes of augmented reality studies. As a result of the analysis, including 

61 studies, the effect size of educational settings augmented reality studies has been found 

as 0.64, which is a medium effect as indicated by Cohen. In another study, Garzon and 

Avecedo (2019) reviewed 64 augmented reality studies on students learning gains. 

According to meta-analysis, the effect size of the augmented reality studies on learning 

gains has been found as 0.68, which is slightly higher than some of the previous studies 

and almost the same with Tekedere and Göker`s (2016) result. According to Thalheimer 

and Cook (2002) classification, both meta-analysis studies have shown that augmented 

reality has a medium-size effect on students` academic achievement in education. Besides 

academic achievement, motivation is one of the most common variables in educational 

augmented reality studies. 

 

2. 2. 1. 1. 2 Motor Skills 

Besides intellectual skills, cognitive strategies and verbal skills, motor skills are one of 

the other learning outcomes defined by Gagne (1974). Motor skills refer to a person's 

learnable physical abilities, such as tiding a shoe, using a dedicated work tool, or sportive 

abilities. These abilities have been working in different fields, for instance, medicine and 

sport science. Barsom, Graafland, and Schijven (2016) have reviewed 27 journal articles 

that have been published on a medical training study that augmented reality has been used 

as training technology. Twenty-seven studies,  where seven different commercial and 

non-commercial augmented reality medical training techniques are used, have covered 

three medical branches: laparoscopy, neurosurgery, and echocardiography. According to 

Barsom et al. (2016) study, mostly training with augmented reality has significantly 

increased participants physical operation capacity and lowered the damaged amount of 

tissue; however, differences between participants experience and practice length are 

mentioned work in the future because these variables showed different results between 

studies. Dental education is one of the medical fields where augmented reality 

applications are used to gain some practical motor skills. Llena, Folguera, Forner, and 

Rodríguez-Lozano (2018) have worked with dentistry students class I and class II level. 

For each level, one group of students used conventional materials while the experimental 

groups' students used computer-based augmented reality applications for the topic of the 

cavity. While immediate and six-month delayed knowledge tests have shown no 
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significant difference between groups, experimental group students gained significantly 

high skills for the dental cavity (Llena et al.,2018). Sport education or physical education 

is one field that researchers use augmented reality to teach or improve students` motor 

skills (Chang, Zhang, Huang, Liu and Sung; 2020; Soltani and Morice, 2020). Imamoglu 

et al. (2020) review show that augmented reality has a different effect on skills 

development. 

 

2. 2. 1. 1. 3 Attitude 

According to Gagne (1972), attitude, which is not learning by practice and different from 

others, is the fifth learning outcome. Literature review studies about augmented reality in 

education show that attitude is one of the shared variables in augmented reality studies 

(Altinpulluk, 2019; Özdemir, 2017; Yilmaz, 2018). Also, literature review studies 

mentioned that studies found a positive effect on attitude changes, which used augmented 

reality for educational purposes (Bacca et al., 2014; Chen et al., 2017). For example, 

Akçayır, Akçayır, Pektaş and Ocak (2016) conducted an augmented reality guided 

laboratory training with the first-grade department of science education students. While 

control group students used a printed version of laboratory instructions under the 

lecturer's supervision, experimental group students used enhanced instructions with 

augmented reality under the supervision of the same lecturer throughout the five-week 

study. Although pre-test results show no significant differences between groups attitudes 

to physics laboratories, post-test results show significant differences in favour of the 

experimental group (Akçayır et al., 2016). Another attitude study with augmented reality 

in education has conducted by Liu, Li, Cai and Li (2018). Liu et al. (2018) worked with 

75 7th grade students in China in mathematics. Students used augmented reality on the 

topic of solid geometry. Results show that students' learning attitude towards mathematics 

and geometry has improved after using augmented reality (Liu et al., 2018). 

 

2. 2. 1. 2 Pedagogical Effects 

Pedagogy is a word derived from French with the meaning of science and education (Best, 

1988). However, pedagogy has a soul from ancient Greek where the word meant boy 

leader who is responsible for boys school attendance and work as their leader on the way 

of school (Watkins and Mortimore, 1999). Despite some controversial views, which are 

mentioned by Dunkin (1987), about the clarification of the French word Pedagogy, which 
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can refer to both science and art in French, Best (1988), who chose the science meaning 

to define pedagogy, said that the essence of the pedagogy has much contact point with 

science than art. Although the core definition of pedagogy has been chosen as the science 

of education or educational sciences, the word's general meaning has been changing for 

years (Best, 1988). Even though pedagogy originated from French and French institutions 

has been taught pedagogy in teacher training since 1886, pedagogy has a shared 

acceptance in European countries besides French such as Swiss, German and Russian 

speaking countries (Murphy, 2003; Watkins and Mortimore, 1999). Because of the 

changes in its meaning and distinctive perspectives from different countries, today 

pedagogy is not only mean the science of education or educational sciences, but also it 

means research in education or educational researches (Best, 1988). While it is possible 

to define pedagogy is as an entirety of the effort to enhance the learning process (Watkins 

and Mortimore, 1999), a broad perspective of pedagogy has formed some branches, such 

as constructivist pedagogy or feminist pedagogy. Among these braches, pedagogy does 

not have dedicated variables in his definitions; however, some crucial variables have been 

linked with pedagogy, such as engagement (Barab, Arici and Jackson, 2005; Gulz,  

Silvervarg and Sjödén, 2010; Han, 2015; Richardson, 2003; Tulloch, 2014), interest (Han, 

2015; Tulloch, 2014), enjoyment (Gulz et al., 2010; Tulloch, 2014), attention 

(Richardson, 2003) and satisfaction (Akçayır and Akçayır, 2017). The literature review 

studies show that these variables have been examined as part of educational purposes 

augmented reality studies (Akçayır and Akçayır, 2017; Bacca et al., 2014; Chen et al., 

2017; Özdemir, 2017). 

 

Gulz et al. (2010) have concluded that some learning goals become reachable using 

educational technologies, including engagement. For example, Mundy, Hernandez and 

Green (2019) have conducted a study on teachers and school administrators who have 

experience using augmented reality for educational purposes. According to survey results, 

which the augmented reality experienced teacher and school administrators answered, 

students who used augmented reality in the education system were significantly more 

engaging to the content (Mondy et al., 2019). While the study about teachers and school 

administrators shows augmented reality affordance learning engagement, Delello (2014) 

worked with pre-service teachers to develop and use augmented reality materials. 

According to Delello (2014), augmented reality's robust classroom material engages 

students and materials. In another study, Barrett et al. (2018) took advantage of state-of-
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the-art technology in chemical engineering courses to teach reactors. Results show that 

the new technology with real-time feedback provides high engagement with low risks 

(Barret et al., 2018). In general, the studies show that using augmented reality increases 

learner engagement through material or content. 

 

2. 2. 1. 2. 1 Interest 

Interest is one of the essential elements, which are previously mentioned, of pedagogy. 

Huang, Chen and Chou (2016) have used augmented reality to deal with one of the typical 

problems of ecological education. Although environmental educations` positive effects 

on learning outcomes, it’s efficiency is limited by the available information on the outside 

(Huang et al., 2016). While augmented reality can help solve the lack of information 

problem in outdoor educational areas, it can also help increase students' interest in the 

content (Huang et al., 2016). Similarly, geoscience has also a problem doing outdoor 

studies because of mobility problems. Bursztyn, Walker, Shelton and Pederson (2017) 

used students own smartphones to solve the field trip limitations via augmented reality. 

A total of 682, which includes 391 students as part of the experimental group of 

undergraduate students, participated and used their smartphones as part of the field trip 

experiments at the university campus (Bursztyn et al., 2017). Statistical analysis shows 

that using augmented reality as part of the geoscience lecture field trip significantly 

increase students interest in geoscience (Burszytn et al., 2017). 

 

Similarly, electromagnetism in physics has problems with traditional teaching 

opportunities while teaching non-visual content. Ibáñez, Di Serio, Villaran and Delgado-

Kloos (2019) has studied augmented reality to solve electromagnetism courses 

visualisation problem. 68 first-year physics course undergraduate students participated in 

to study and used augmented reality applications on their smartphones or tablets, which 

were supplied for the study (Ibáñez et al., 2019). The results show that the enjoyment 

level was higher for students with less spatial abilities than students with more spatial 

abilities (Ibáñez et al., 2019). Estapa and Nadolny (2015) used augmented reality at the 

high school level to compare its effects with traditional paper-based materials and web-

based content. The results show that students who used augmented reality materials 

gained higher motivation and increased attention significantly higher than web-based 

instruction group students (Estapa and Nadolny, 2015). The last but not the least 

important variable mentioned by researchers in pedagogy is satisfaction. Mesía, Sanz and 
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Gorga (2016) have studied augmented reality user undergraduate students` satisfaction 

level in programming. Mesía et al. (2016) developed an educational material, including 

augmented reality features, named EPRA. A total of 54 computer science students have 

tried educational EPRA material dedicated to using in the programming language control 

components in 2015 and 2016. The survey, filled by participants after the EPRA material 

experience, shows that participants achieved high-level satisfaction with the new 

augmented reality material (Mesía et al., 2016). To sum up, it can be said that studies 

show that augmented reality has a positive effect on pedagogical variables. 

 

2. 2. 1. 3 Interaction 

One of the two most well-known definitions of augmented reality was made by Azuma`s 

study, titled “A Survey of Augmented Reality”, in 1997. In that definition, Azuma defined 

augmented reality with three essential differentials: the first being a combination of real 

and virtual environments, the second providing real-time interaction to the user, and the 

third containing three-dimensional materials (Azuma, 1997). The studies, which use 

augmented reality in the educational context, show that not all studies mentioned the 

interaction capability of augmented reality in the same way. On the one hand, some 

studies discussed interaction as a speciality, which gives a chance to interact with the 

course materials. On the other hand, some other studies mentioned that using augmented 

reality affordance to increase peer interaction. For example,  Behmke et al. (2018) worked 

with a total of 238 students in stereochemistry. In the ten-minute workshop, while 

experimental group students examined computer-based models and augmented reality-

based materials on the tablets to look into the chemical molecules, the control group 

students used paper-based information sheets (Behmke et al., 2018).  

 

Although students responses show different approaches to the materials based on their 

pros and cons, augmented reality material users more into the content with more 

interaction and enthusiasm (Behmke et al., 2018). In another study, Nielsen, Brandt and 

Swensen (2016) gathered information from 35 experts who used augmented reality in an 

educational context. Fifteen per cent of the experts, who are science teachers, science 

education researchers and ICT designer in educational purposes from four different 

countries, responded that using augmented reality increase students interaction with 

course content and materials (Nielse et al., 2016). 
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On the contrary, Wang`s (2017) study uses augmented reality in the video editing course 

with 103 students in the educational technology undergraduate department. The results 

show that since the second week of the course, experimental group students, who were 

using augmented reality supported course materials, was helping each other with the 

course content. Also, they were more active for peer learning activities, while control 

group students, who were using paper-based interactions, were quieter and less active 

during the course (Wang, 2017). 

 

To sum up, it can be said that interaction is not only a requirement for creating an 

augmented reality environment but also a chance to create an interactive environment 

between students and course content and among learners. 

 

2. 2. 1. 4 Other Variables 

Literature review studies (Akçayır and Akçayır, 2017; Altinpulluk, 2019; Bacca et al., 

2014; Bower et al., 2013; Cabero and Barroso, 2016; Özdemir, 2017) show that 

augmented reality has a wide variety of service areas from different educational branches 

in distinction to preschool level education, higher education and above, for example, 

science education, engineering education and language learning, to skill-based training 

activities for example design, driver training, medical training and dangerous skill 

training activities such as radioactive work environment training and space mission 

training. These environments require individual variables to assess the effectiveness of 

augmented reality activities. Some of these variables were explained in previous sections 

under learning outcomes, pedagogical effects and interaction. Besides those variables 

grouped under three different titles, some variables less frequently exist in the literature 

than variables explained under the previous three titles. Some of these less frequent 

variables, which were specified in literature review studies (Akçayır and Akçayır, 2017; 

Altinpulluk, 2019; Bacca et al., 2014; Cabero and Barroso, 2016; Özdemir, 2017), are 

narrative skill development, creativity level, technological pedagogical content 

knowledge, material cost, anticipation, healthy lifestyle and treatment. 

 

Yilmaz and Goktas (2017) worked with 100 fifth grade elementary school students within 

two groups: an experimental group with 50 students and a control group with 50 students. 

The study was designed with a post-test only nonequivalent group model, which does not 

contain a pre-test application before the empirical process. The whole experimental 
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process covered four weeks when experimental group students used prefabricated 

augmented reality cars to create stories while control group students used only paper-

based cards to create stories on the same topic—the duration of the story length variates 

from 1.5  to 6 minutes. According to results, significant differences between the 

experimental and control group in narrative skill, length and creativity level favouring the 

experimental group have also been noted that a positive correlation has been found 

between all variables (Yilmaz and Goktas, 2017). In another study, Akçayır et al. (2016) 

conducted an experimental study with 76 first-year university students from the science 

education department in the general physics laboratory course II. During the five weeks 

of the experimental procedure, while students from the experimental group used 

augmented reality assisted laboratory manuals, students from the control group used 

paper-based laboratory manuals. During the whole experimental process, the same course 

lecturer assisted students when they needed it, and students attended the same amount of 

course hours each week and total. The results show that using augmented reality enhanced 

laboratory manuals significantly increased students laboratory skills and helped them 

build a positive attitude towards physics laboratory activities end of the empirical study 

(Akçayır et al., 2016). Ferrer-Torregrosa, Torralba, Jimenez, García and Barcia (2015) 

worked with 211 students, which formed with all first-year students without any 

departments related to the medical training, from 7 different Spanish universities in terms 

of the anatomy courses. Participants were divided into two groups in their study: the 

experimental and control groups. While students from the control group received 

information from the standard curriculum with books and video sources, students from 

experimental groups used augmented reality enhanced books and the standard lecture and 

course materials consisting of books and video sources. According to results, augmented 

reality, which supplies interactive and visual materials, helped to reduce primary and 

secondary costs of the teaching anatomy; also, using augmented reality significantly 

improved students motivation in favour of the experimental group and helped to improve 

students self-learning ability (Ferrer-Torregrosa et al., 2015).  

 

As part of the effectiveness of the mobile collaborative learning activities on participants 

technological pedagogical content knowledge in science education, Ke and Hsu (2015) 

used augmented reality with 40 pre-service teachers. While the pre-service teachers in the 

control group used only videos from well-known online educational organisations, such 

as Khan Academy, the pre-service teachers from the experimental group used augmented 
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reality materials, including videos and animations. Each group had their discussion 

groups, which allowed them to communicate their available periods via voice records. 

The results show that pre-service teachers, who used augmented reality with peer 

discussion groups, gained better technological pedagogical knowledge and technological 

pedagogical content knowledge. The pre-service teachers from the control group gained 

better content knowledge at the end of the two-week study (Ke and Hsu, 2015). Hsu, Lin, 

and Yang (2017) worked with 32 senior high school students to investigate the effects of 

augmented reality lessons and simulators on students science, technology, engineering 

and mathematics interests. In their study, 32 students were grouped into four groups 

which contained eight students working together. Each group performed augmented 

reality lessons and simulator training than, each participant filled a questionnaire about 

their perceptions about augmented reality lessons and simulators. The results show that 

even if students perceptions were higher than a midpoint in every other section for 

augmented reality lessons and simulators, students response was more positive in the 

authenticity section for cardiac catheterization than simulators (Hsu et al., 2017).  

 

In another study, Hsiao (2013) used an augmented reality fitness instructor application 

with 108 university students from different departments. The augmented reality mix 

group used augmented reality fitness application once a week for four weeks, the 

augmented reality group used the same application three times a week for four weeks, 

and the traditional learning group used PowerPoint presentations once a week during for 

week study. After the four-week experiment, the physical education knowledge test was 

applied to all groups. The results show that the group, which used the augmented reality 

fitness application three times a week, gained a significantly higher score than the 

traditional learning group. Besides this significant difference in those groups, the group, 

which used the same application once a week, gained a higher score than the traditional 

learning group, but the difference was not significant (Hsiao, 2013). Fiador, Poyade and 

Bennett (2020) developed and tested an augmented reality application specifically 

developed to show differences between Osteoarthritis and Rheumatoid Arthritis diseases. 

The application contains a different level of information and visuals to demonstrate the 

differences between the two types of arthritis. The application has been tested by eleven 

volunteer participants and the poster presentation section. Eleven participants have filled 

usability form and academic achievement test. The results show that using augmented 

reality, helping the understand difference between the two types of arthritis; also, the 
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augmented reality application is evaluated as user friendly by users responses (Fiador et 

al., 2020). 

 

In terms of less common variables, it can be said that even if learning outcomes, 

pedagogic contributions and interaction were covered by the vast number of studies, there 

are a lot of different variables from different fields and disciplines. According to the 

existing literature, more variables can be found in augmented reality studies from various 

fields. These variables can show significant differences between learning outcomes, 

pedagogical effects, interaction or other variables which cover less frequent variables in 

the augmented reality studies. In conclusion, augmented reality literature in education is 

still evolving with different variables and perspectives. Some variables can show 

significant differences under different conditions; some can not show significant 

differences under similar conditions. In further studies, different variables can be 

evaluated together or under different conditions according to the needs and suggestions 

of the existing literature. Long-term empirical studies, comparative studies, and less 

frequent variables and disciplines can be dealt with first. 

 

Overall, previous sections cover comprehensive literature on augmented reality studies 

for educational purposes. While this literature draws a typical structure of this new 

educational technology, the needs of further studies have been stated by different 

researchers. Therefore, the needs for further augmented reality studies have been 

specified differently. For example, Uluyol and Eryilmaz (2014) and Erbas and Demirer 

(2019) have drawn a general perspective on the need for more empirical studies on 

augmented reality activities in educational environments. Besides these general needs, 

some scholars approached the needs with more specific points. For example, Conley et 

al. (2020) and Steele et al. (2020) highlighted a need to understand the effects of 

augmented reality. Therefore, Steele et al. (2020) suggested focusing on the instructional 

design process. Conley et al. (2020) suggested focusing on instructional design and 

spotted the different effects of augmented reality rather than the traditional classroom 

environment. Furthermore, Dalim, Sunar, Dey and Billinghurst (2020) and Zhang (2018) 

have also mentioned the need to understand augmented reality's effects on language 

learning. In conclusion, it can be said that augmented reality still needs to be examined 

in experimental studies to understand its effects on instructional design and language 

learning. 
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2. 2. 1. 5 Augmented Reality in Language Learning Studies 

Like other learning processes, continuous improvements in technology have been 

integrated into the language learning process. The new technology integrated language 

learning process has been the focus of much research under the term ‘technology 

enhanced language learning’ (Chang and Hung, 2019; Zou, Xie and Wang, 2018). 

Golonka et al. (2014) reviewed the effects of technology in the language learning process 

between 1996 to 2010. According to the review results, technology enhanced language 

learning not only improves students learning outcomes such as learning levels and 

language skills, but also improves pedagogical effects on students, such as an increase in 

interest. (Golonka et al., 2014). While the existing technologies provide advantages in the 

technology enhanced language learning process, new technologies and strategies also 

bring new affordances to the learning process (Shadiev and Yang, 2020; Zhou and Wei, 

2018). One of the new educational technologies, which has been used in the technology 

enhanced language learning process, is augmented reality. Augmented reality provides 

different opportunities to teachers and lecturers in language education. Studies show that 

verbal skills, which are parts of Gagne’s learning outcomes, have been an essential part 

of the language since early childhood education (Bayayiğit, 2014). According to Gagne 

(1972)learning outcomes can also be analysed through an examination of a  combination 

of skills, such as verbal skills, cognitive strategies and motor skills.   Furthermore,  the 

literature identifies that pedagogical outcomes and interactions can also be observable in 

augmented reality language learning studies (Draxler et al., 2020; Fan, Antle and Warren, 

2020; Karacan and Akoğlu, 2021; Parmaxi and Demetriou, 2019). Therefore, language 

education studies could refer to more than one learning outcome. When examining 

language education studies in augmented reality literature, recent studies outline these 

combinations of learning outcomes(Draxler et al., 2020; Fan, Antle and Warren, 2020; 

Karacan and Akoğlu, 2021; Parmaxi and Demetriou, 2019).  

 

In terms of the learning outcomes, augmented reality in language learning literature shows 

various studies, for example, academic achievement (Redondo, Cózar‑Gutiérrez, 

González‑Calero and Ruiz,2020; Sahin and Ozcan, 2019; Tandogan, 2019), motor skills 

(Deb, Surakshaa and Bhattacharya, 2018) and attitude (Chen et al., 2020). Besides these 

learning outcomes studies, augmented reality in language learning literature consists of 

studies about pedagogical outcomes, such as interest (Taskiran, 2019) and interaction 

(Draxler et al., 2020). 
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In the context of academic achievement, the augmented reality in language learning 

literature outlines various studies from early childhood to the higher education level. For 

example, Tandogan (2019) worked with 67 upper-intermediate English language course 

students. While the 35 students used augmented reality applications under the ARCS 

motivation model, 32 students followed the narrative instruction plan. According to the 

post-test results, students who used augmented reality activities showed significantly 

higher academic achievement scores at the end of the study. In another study, Sahin and 

Ozcan (2019) used augmented reality to teach old Turkish mementoes to undergraduate 

students. They have used the Aurasma mobile augmented reality application to teach four 

Turkish writers mementoes. While the control and experimental groups’ pretest scores 

were not significantly different, post-test scores significantly favour the augmented 

reality group (Sahin and Ozcan, 2019). Finally, Redondo et al. (2020) worked with 102 

preschool students aged 3-5. In their study, while the experimental group was taught with 

an augmented reality friendly instruction plan,  the control group was taught through more 

traditional methods. After a three 45 minutes sessions, a specialised learning test was 

applied to participants. According to the results, the experimental group achieved 

significantly higher scores on the learning test at the end of the study.  

 

According to the augmented reality in language learning literature, motor skills were also 

a focus of research studies. For example, Deb et al. (2018) worked with ten students to 

teach Hindi sign languages via augmented reality technology. Students were divided into 

two groups with a one-course teacher. The session began with the course teachers` 

guidance, then the students began to use augmented reality material individually.  After 

a one session utilising the augmented reality technology participants sign language ability 

improved. Chen et al. (2020) worked with 196 ninth-grade students in a study that focused 

on attitudes to English langauge learning. Students used tablets and a map during the 

experimental procedure, which included augmented reality targets. After three sesions, 

which lasted for 35 minutes each, students’ attitudes towards the English language course 

was examined. The results determined that students’ attitude towards the English 

language course was significantly improved. 

 

In terms of a pedagogical outcome variable, students’ interest level was also examined in 

the augmented reality in language learning literature. For example, Taskiran (2019) 
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conducted research with 83 foreign language school students. In that study, students 

played four different augmented reality games during the experimental procedure 

dedicated to different course outcomes for a semester. At the end of the semester, students 

completed a survey about their augmented reality experiences. The results demonstrated 

that students found augmented reality games interesting in the context of language 

learning (Taskiran, 2019). In another study, Draxler et al. (2020) studied the effects of 

augmented reality on students interaction in German language learning. 25 German 

language learners from different language levels participated in the study. One group, 

which consisted of 12 students, used an augmented reality application, while the other 

group used an application named Snapshot to learn German grammar. Participants 

completed the post-test after one session with augmented reality and snapshot 

applications. According to the results, augmented reality and snapshot applications 

demonstrated advantages, such as higher-level cognitive skills with augmented reality, 

and more realistic materials with the Snapshot application. However there were some 

limitations, for example.higher cognitive load with augmented reality and low-level 

cognitive processing with Snapshot application, during the experiment. In addition, the 

results revealed that technical barriers, such as the applications` storage capacity and 

freezing problems for longer usage time,  need to be eliminated for the broader use of 

augmented reality (Draxler et al., 2020). 

 

In conclusion, it can be said that augmented reality brought different affordances to the 

language learning process. However, the augmented reality in language learning literature 

highlighted that technical problems need to be resolved for wider user opportunities, and 

different instruction plans could be integrated into the procedure to improve the results 

(Draxler et al., 2020; Fan et al., 2020; Karacan and Akoğlu, 2021; Parmaxi and 

Demetriou, 2020). 

 

2. 3 Flipped Learning Method 

Innovations and developments in technology have subsequently lead to new educational 

technologies, which can be incorporated in unique and sustainable ways within learning 

environments. It can be said that educational environments or learning environments are 

one of the various habitats for new generations of technological developments. One of 

the welcoming changes in the educational or learning environment with those innovations 

or technologies is named a flipped learning method, which also refers to inverted learning 
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(Love, Hodge, Grandgenett and Swift, 2014; Toto and Nguyen, 2009; Zappe, Leicht, 

Messner, Litzinger and Lee, 2009). Flipped or Inverted Learning Method is one of the 

pedagogic methods, which uses affordances of educational technologies, particularly 

online technologies, to create a more efficient classroom environment than the existing 

conventional classroom environments (Aydın and Demirer, 2017; Bradford et al., 2014; 

Love et al., 2014). This new method gives a chance to lecturer or teacher to use classroom, 

which is a typical educational environment, time more efficiently, in this way, lecturer or 

teacher do not have to spare more time to didactic narrative lectures, which is generally 

centred around the lecturer or teacher, instead of active, participating and problem-based 

learning activities (Altemueller and Lindquist, 2017; Mason et al., 2013; Love et al., 2014, 

Zappe et al., 2009).  

 

Flipped or inverted learning methods have been characterised as a type of blended 

learning method which mixed the traditional narrative lectures with educational 

technologies inside and outside of the classroom (Altemueller and Lindquist, 2017; 

Correa, 2015; Kim, Kim, Khera and Getman, 2014). According to this, it can be said that 

blended learning uses the advantages of both narrative lectures and learning environments 

in which educational technologies are used to support the learning environment 

technologically. From this point of view, it can be said that flipped learning method uses 

advantages of educational technologies like blended learning. (Arnold-Garza, 2014; 

Foldnes, 2016; Myllymäki, Hakala, Härmänmaa and Lain, 2017). Besides this similarity, 

flipped learning method does not follow the same path as blended learning; flipped 

learning method has been opened its way to change the classroom environment. 

Although, blended learning method charges to educational technologies as a powerful 

tool inside and outside of the classroom for educational purposes, flipped learning method 

uses educational technologies, mostly audiovisual instructional materials, which are 

generally instructional videos, as an essential tool for transporting the knowledge (Mason 

et al., 2013). According to this generalisation, it can be said that flipped learning method 

is a teaching method that gives chances to students be prepared to course content and 

classroom activities before the actual classroom time with educational technology 

materials, which most likely refers to educational purposes videos (Grubaugh, Levitt, 

Deever, Frey and Gonzales, 2017; Kim et al., 2014; Myllymäki et al., 2017; Love et al., 

2013; Stone, 2012).  
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Blau and Shamir-Inbal (2017) have explained the commonly used flipped learning 

method classroom model with characteristic elements of the flipped learning method 

activities both inside and outside of the classroom time. The elements of the traditional 

flipped learning method approach can be seen in figure 3.  

 

 

The flipped learning methods invert the classroom activities from inside to outside of the 

classroom environments (Bradford et al., 2014; Lage, Platt and Treglia, 2000). Besides 

that, the flipped learning method also uses either lecture videos, which is common 

learning materials for flipped learning method activities, or other alternative online 

sources and multimedia technologies for teaching aimed knowledge (Mason et al., 2013; 

Toto and Nguyen, 2009).  

 

To sum up, the flipped learning method is a pedagogical approach that changes the 

students and lecturers or teachers' roles and classroom activities, which depends on the 

classroom environment, using educational technologies, which generally refers to 

instructional videos or alternative electronic contents. 

Flipped 
Learning
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Flexable 
time & place
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Figure 3. The elements of the traditional flipped learning approach (Blau and  

Shamir-Inbal, 2017) 
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Flipping or inverting the classroom, which changes classroom activities between inside 

and outside, looks like a new approach in educational methodologies, but flipping or 

inverting the classroom has roots that reach almost three-decades-long (Correa, 2015; 

Kim, 2017). According to Correa (2015), Crouch and Mazur's first known flipped 

learning method practice was done for a decade-long study during the 1990s. 

 

Crouch and Mazur (2001), who were the first practitioners of the flipped learning method, 

have used the peer instruction method in physics courses all over a decade. The course 

content is divided and distributed as small electronic presentation documentation. In this 

way, it has been aimed that students could have a chance to be prepared for the lectures 

at home with presentations, so during the classroom time, students could perform some 

problem-based learning activities, which has been organised under the name of 

ConcepTests and peer instruction activities (Crouch and Mazur, 2001). The results of the 

decade long experiment show that flipping the classroom activities between inside and 

outside improved students learning outcomes, classroom engagement level and 

motivation level (Crouch and Mazur, 2001). Like the flipped learning method, the term 

inverted learning method comes into view the first time in the early 2000s; the term has 

been used the first time by Lage et al. (2000) in their comprehensive learning environment 

study. Students had to come to class prepared for Microeconomics topics in their study. 

For this purpose, every student had to read information about the appointed 

microeconomic subject before the classroom. Every student had to watch some video 

records and use PowerPoint presentations available for students at the school`s computer 

laboratory. According to Lage et al. (2000), the inverted classroom method gives a more 

appropriate learning environment than a traditional classroom environment, where 

students are unprepared to attend to the classroom. In the inverted classroom, lecturers 

and students have more time for active participation and solving complex problems.  

 

One of the earlier researchers on the flipped learning method idea is presented by Baker 

(2000) for flipping the classroom in 2000. Baker (2000) explained how to flip the 

classroom activities between inside and outside and cleared up the importance of 

educational technologies, which delivers the instructional materials to the students and 

their benefits in flipped learning method practice. According to Baker (2000), one of the 

benefits of flipped learning method is increasing the active learning time and contribution 

of introverted students. In particular, these benefits increase the active learning period, 
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and other researchers have also mentioned changes in student behaviour (Correa, 2015; 

Koh, 2019; Yıldız et al., 2017).  

 

Therefore, based on the discussions above, in this thesis, the  flipped learning method will 

be defined as a method that changes classroom activities and changes the responsibilities 

and behaviours of the students, lecturers, and teachers. These changes make students more 

responsible for their learning process and afford an opportunity for teachers and lecturers 

to identify and correct the mistakes of students as part of the learning process. Moreover, 

besides these changes, flipping the classroom activities can also change the users` 

perceptions of educational technologies (Koh, 2019). All in all, while the flipped learning 

method has been changing our classroom ideas and our perception with the help of the 

new technologies, also flipped learning method gives the drive wheel of learning to 

students from lecturers. 

 

2. 3. 1 Truck Theorem 

The media debate was started with a meta-analysis study, which has been titled 

"Reconsidering research on learning from media", on the effects of media over learning 

written by Clark. In this study, Clark (1983) used a grocery truck example to explain the 

media's role in learning. Clark (1983, p.445) has sentenced that; 

 

“The best current evidence is that media are mere vehicles that deliver instruction 

but do not influence student achievement any more than the truck that delivers our 

groceries causes changes in our nutrition. Basically, the choice of vehicle might 

influence the cost or extent of distributing instruction, but only the content of the 

vehicle can influence achievement.” 

 

According to the truck theorem, media or, in general, technology can work as a tool for 

transporting knowledge between source and learner; therefore, media or technology can 

not change the amount of information, which has been received (Clark, 1983). In this 

theory, truck refers to media or technology; groceries refer to information or knowledge 

which will receive by the students. Some additional information is drawn on the existing 

theory to understand more deeply the truck theorem. The teacher or lecturer can be the 

driver, and the route, which has been chosen, can be the instruction method. According 

to these truck theorem references, it can be said that the amount of grocery, which the 
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demanders will receive, depends on the capacity of the truck. Because the truck is 

restricted with the time in the route, the demanders' ability to receive groceries is limited 

by the truck's size and the time truck needs to travel. In this context, the driver can choose 

the different routes, but this decision can affect other demands which will expire in time. 

Also, it should not be forgotten that the demanders have limited storage ability to store 

and use the groceries. In conclusion, it can be said that media or technology can cause 

some changes in the learning process, but for a more effective learning process, the 

instruction design is way more important than media or technology, which will be used. 

In the continuous phase of the media debate, discussants have become closer to the point 

of method, improving the effectiveness of technology and improving learning outcomes 

managing the technology (Clark, 1994b; Kozma, 1994). By this means, it has been 

decided to choose the suitable truck based on the route's needs, which will be taken, 

instead of using every truck in every route. 

 

Flipped learning method looks like a method that can change how the truck theorem 

works within educational environments. In the classic truck metaphor, students had only 

one truck driven by a teacher and one dedicated route, which the teacher had decided and 

planned. However, the flipped learning method increases the number of trucks and 

changes the driver from teacher to learner. In this way, students became in charge of time 

management, while the teacher only organised, guided, and assessed the routes' 

efficiency. In other words, the flipped learning method supply a truck fleet instead of one 

truck and allows learners to choose their way, speed and time.  

 

2. 3. 2 Flipped Learning Methods in Education 

The flipped learning method literature is still fresh and in the development phase; when 

we look at it at a narrow scope, flipped learning method studies has spread a wide variety 

of fields, sample groups and variables (Bhagat, Chang and Chang, 2016). In contrast to 

fresh literature, literature reviews on the flipped learning method studies (Altemueller and 

Lindquist, 2017; Arnold-Garza, 2014; Aydın and Demirer, 2017; Bergmann and Sams, 

2012; Estes, Ingram and Liu, 2014; Myllymäki et al., 2017; Nouri, 2016; Durak Üğüten 

and Balcı, 2017) have shown flipped learning studies benefits under different conditions. 

For example, the flipped learning method literature shows that studies, which used the 

flipped learning method, did not focus on only one variable on the flipped learning 

method. Besides this multivariable approach, the flipped learning studies cover different 
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levels of educational programs (Altemueller and Lindquist, 2017; Arnold-Garza, 2014; 

Aydın and Demirer, 2017; Bergmann and Sams, 2012; Estes et al., 2014; Myllymäki et 

al., 2017; Nouri, 2016; Durak Üğüten and Balcı, 2017). 

 

The flipped learning method literature demonstrates different study designs and study 

plans. For example, some studies have been planned in the asynchronous scheme, while 

others set on the groups simultaneously. Mason et al. (2013) have used the flipped 

learning method in the control systems course, an elective course for senior electrical 

engineering students under the asynchronous study plan. Students who took the course in 

the traditional classroom environments attended to course in the winter semester for over 

ten weeks, and the students who took the course in the flipped learning method 

environments next year for the same amount of course weeks. The study results have 

shown that flipped learning method group have significantly overperformed the 

traditional lecture group. Also, the study result has shown that flipped learning method 

group covered more topics than the traditional group in the same amount of time (Mason 

et al., 2013). In another asynchronous study, Zappe et al. (2009) have used the flipped 

learning method in an architectural engineering course delivering the course knowledge 

to students over prerecorded lecture videos. In 2007, students traditional classroom was 

only able to use course videos, which were recorded during the in-class lecture hours, 

after the course hour via iTunesU. Next year, students taking the same course could use 

prerecorded course videos according to the flipped learning method course plan. At the 

end of the study, results have shown that the flipped learning method had received 

positive attitudes from students and stated that it increased their understanding of the 

course content (Zappe et al., 2009). On the other hand, synchronous studies were also 

conducted with the flipped learning method. Love et al. (2014) have studied with 55 

engineering students, divided into the flipped learning method for 27 students and 28 

students for the traditional classroom in the course of algebra. Students were encouraged 

to use instruction videos recorded by the lecturer over a course presentation, coursebook, 

and instructor notes in the flipped learning method group. The flipped learning method 

group were also assigned to readings before classroom time. All course materials were 

also available for the traditional classroom group.  The results have shown that flipped 

learning method, which supplies an active learning environment, have a significant effect 

on students achievement. Besides, flipped learning method group students have shown 
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better success in academic achievement and developed more positive perceptions towards 

the flipped learning method (Love et al., 2014).  

 

Another synchronous study, carried out on high school students, was made by Bhagat et 

al. (2016). A total of 82 students, 41 students from the flipped learning group and 41 

students from the control group, participated in the study. The research aimed the 

investigate students academic success and motivation level in the flipped learning method 

environment. For this purpose, during the six weeks, the flipped learning group watched 

15 to 20 minutes of instruction videos, which were available on dropbox one week before 

the classroom, before the classroom hour and then engaged with group studies in the 

classroom. At the same period, the traditional classroom group received 30 to 50 minutes 

of lecture and then problem-solving activities in the classroom. The results have shown 

that flipped learning method group students significantly got higher scores on an 

academic achievement test and were significantly highly satisfied at the end of the six 

weeks of the course (Bhagat et al., 2016). The flipped learning method literature contains 

pre-test, post-test experimental and control group design quantitative studies. One of the 

one group studies has been completed by Nouri (2016), who has examined 240 higher 

education students' perceptions towards the flipped learning method on video and 

Moodle, which is the well-known learning management system. In this study, 240 

undergraduate students who took research methods and communication courses 

completed three stages course plan. Students had to complete assignments, readings, and 

projects in each stage of the course plan, which contains the flipped learning elements. 

The results have shown that students have a positive perception towards video 

instructions and Moodle on flipped learning method, especially low achievement level 

students, who were graded between C and F, have more positive approach than high 

achievement level students towards the flipped learning method (Nouri, 2016).  

 

The flipped learning method literature has also shown that some studies combine 

synchronous and asynchronous design elements. Foldnes (2016) compared the 

effectiveness of the flipped learning method versus the traditional classroom environment 

and compared the effectiveness of cooperative learning in the synchronous learning 

environment. The flipped learning method was compared with the traditional classroom 

in each case design. In case study 1, all the flipped learning materials were available for 

all the flipped learning method students at the beginning of the course. In case study 1, 
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neither the flipped learning method nor the traditional classroom group received 

cooperative learning. In case study 2, the flipped learning method group received learning 

materials according to the weekly course plan. Besides this difference, the classroom 

activities are organised for cooperative learning. For this reason, the flipped learning 

group projected a smaller size of the students. The results of both cases study have shown 

that while case study 1 groups did not significantly differ between the flipped learning 

method and the traditional classroom, in case study 2, flipped learning group students 

have gained significantly higher achievements than the control group (Foldnes, 2016). To 

sum up, it can be said that flipped learning method, which is a methodology that 

commonly uses video lectures in the learning process, has been shown some effects on 

students. 

 

Apart from synchronous and asynchronous study designs, instructional materials are 

another difference between the flipped learning methods. In this matter, videos instruction 

materials lay down to the most common flipped learning method for students to be 

prepared for classroom activities before the classroom time arrives (Schallert and 

Lavicza, 2019). However, the need for the change of material types, which were used in 

the flipped learning method studies, has been stated by scholars towards the newest type 

of educational technologies. Liou, Bhagat and Chang (2016) highlighted a need for 

different state-of-the-art educational technologies with different material options in the 

flipped learning method studies. Although there is a considerable amount of study on 

augmented reality, one of the trending educational technologies that can deliver different 

types of materials, there have been a limited number of studies using augmented reality 

in the flipped learning method environment. Schallert and Lavicza (2019) tried to fill the 

template gap in using augmented reality in flipped learning environments to teach 

mathematics. To be student-centred, inquiry-based, and problem-based learning 

approaches have been adopted to the template. While primitive research template is 

promising, the development process for the augmented reality flipped learning method 

model for mathematics course continues (Schallert and Lavicza, 2019). 

 

In another study, Ihamäki and Heljakka (2019) explored augmented reality's effects on 

preschool children's learning experiences using a game-based learning environment and 

flipped learning method approach. In total, 20 preschool children used location-based 

augmented reality applications under the guidance and surveillance of four teachers. At 
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the end of the experimental procedure, students verbally answered questions about their 

augmented reality experiences in a flipped learning method. The results show that 

augmented reality helped preschool children to engage, explore, explain and elaborate 

understandings in their familiar environment. Chang and Hwang (2018) used an 

augmented reality-based flipped learning method system with 111 fifth grade students 

from four different classrooms. In the experimental group, fifty-six students used 

augmented reality materials in flipped learning method settings. In comparison, 55 other 

students, who were part of the control group, used conventional flipped learning method 

materials for two weeks on the magnetic forces topic. The results show no significant 

difference between the augmented reality and the conventional material groups regarding 

academic achievement. However, the motivation variable has shown a significant 

difference between the augmented reality group and the conventional material group 

favouring the augmented reality group (Chang and Hwang, 2018). Ferrer-Torregrosa et 

al. (2016) compared the effects of three types of teaching materials, notes with images, 

videos, and augmented reality, on teaching anatomy at a higher education level. In total, 

171 students from various departments joined the study. The results show that augmented 

reality is significantly more effective than other materials in terms of students` academic 

development, while students' perception is not always significantly positive on 

augmented reality (Ferrer-Torregrosa et al., 2016). In another study, Liou et al. (2016) 

studied the highly interactive cloud classroom effects on 92 second-year undergraduate 

students in the science course. Forty-six students who were part of the experimental group 

used highly interactive materials, for example, augmented reality and virtual reality 

models, for four weeks, while 46 students who were part of the control group used paper-

based materials during the topic of the crystal structure and fuel cell. After the four weeks 

of the experimental process, students answered the post-test, and the 18th week from the 

study start date delayed the post-test conducted by participants. The results show that the 

augmented reality group performed significantly higher than the control group on post-

test and delayed post-test (Liou et al., 2016). Schneider and Blikstein (2016) compared 

the effects of the interactive tabletop material and video lecture practice order with 24 

college students. One group used video lectures on the interactive tangible tabletop 

material, while another group used the first interactive tangible tabletop material rather 

than video lectures. According to the results, the second group, who used the interactive 

materials first, got a significantly higher score o the post-test (Schneider and Blikstein, 

2016).  
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In conclusion, while the video instruction materials cover most of the flipped learning 

method study materials, there is a need to use the newest types of educational materials 

in the flipped learning method studies. Therefore, augmented reality materials will be the 

new type of flipped learning method study materials with interactive, adaptable, and 

various utilization options in the upcoming studies. 

 

2. 4 Motivation 

One of the essential features of the learning process is motivation (Glynn, Aultman and 

Owens, 2005; Rau, Gao and Wu, 2008). Motivation is based on movere, which means 

move in Latin (Pintrich, 2003). According to Pintrich (2003), motivational theories try to 

explain the reason which causes an action in the direction of the people's responsibilities. 

From a different point of view, motivation theories have been defined various times. One 

of the most known definitions of motivation has been made by the American psychologist 

Abraham Maslow (1943), who explained motivation based on human needs. In his study, 

which was titled “A Theory of Human Motivation”, motivation theories, which using 

under one common theorem, have been separated as human motivation theory and animal 

motivation theory, and human motivation theory has been explained based on human 

needs. According to Maslow (1943), individuals are motivated to continue their 

achievements; however, this aim does not mean that individuals have desire more. 

According to Maslow (1943), humans have a hierarchy of needs when the human reaches 

one level of desires and succeed to keep desires at that level; then the human starts to 

want to reach the next level and higher desires (Maslow, 1943). From a different 

perspective, it can be said that motivation, which will be defined as a study that tries to 

explain human behaviours and thoughts based on their acts, can enhance human 

performance  (Graham and Weiner, 1996). According to Bomia et al. (1997), motivation 

refers to the volume and direction of human behaviour; therefore, motivation is the whole 

of the choices people make for the experiences and goals they want to reach and the whole 

of the choices people make for the degree of struggle they want to stay away. On the 

educational side, educational psychologists have defined motivation as an essential factor 

and the need for learning. 

 

From the educational perspective, motivation studies examining educational studies 

participants' motivation level, motivational beliefs, and participants` motivational 

relationship with other variables, whether with or without any additional variable, are 
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primarily based on better student performance. Keller (1979), a well-known American 

educational psychologist, has explained that motivation stimulates, guides, and supports 

learner behaviours. In other words, learners` motivation impacts students' various types 

of actions in and over the learning process. Similarly, Bomia et al. (1997) explained that 

motivation speaks of students` enthusiasm, need, desire, and demand for success in 

learning progress. With reference to this whole of motivation, it aims to activate students 

participation in a positive relationship with the learning process (Bomia et al., 1997). 

According to Graham and Weiner (1996), motivation is the study branch that examines 

the reasons behind the belief and actions; besides this role of motivation, it can also help 

understand and boost human performance. The increase in performance is dedicated to 

expected students behaviours, which means motivated students who can realise their 

personal responsibilities and behave as those duties required rather than passive actors 

directed by external sources such as teachers (Graham and Weiner, 1996). According to 

Pribeanu and Iordache (2008), motivation is an essential part of the learning process, and 

a high level of motivation is a sign for a successful learning process; this means that 

motivation and student performance have a strong relationship. However, counter-thesis, 

which says distress on motivation causes a barrier between student and instruction, is true 

(Jeamu, Kim, and Lee, 2008). 

 

Motivation theories and approaches have been changing since the 1970s; before this 

period, motivation theories were based on mathematical formulas, and motivation was 

almost synonymous with achievement motivation in education; since the 1970s, a 

different source of effects have been included in motivation theories (Graham and 

Weiner, 1996). According to Graham and Weiner (1996), since the 1970s, motivational 

theories have become non-mathemetical, but also some variables, for example, cognition, 

individual differences, and environmental influences, have become part of the motivation 

studies in education. Motivation is a critical factor in the learning process and an 

influential factor in enhancing learning outcomes (Hsieh, 2014; Yen, Tuan and Liao, 

2011). This means motivation plays a role in the learning process and affects learning 

outcomes. The motivational structure might be distinguished by whether structural 

elements influence new learning or these elements facilitate or interfere with an 

individual's ability to demonstrate what has been learned already (Graham and Weiner, 

1996). Researchers have grouped motivational theories under four different approaches: 
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behavioural, humanistic, cognitive, and social motivation while studying participants' 

motivation levels in educational studies (Glynn et al., 2005).  

 

Between the 1970s and 1980s, researchers started to give more attention to cognitive 

learning approaches rather than the previous mathematical formulated approach (Schunk, 

2012). As a result, the focus point of motivation studies has changed to socio-situational 

and student-centred approaches since cognitive theories were popular (Barak, 2010). As 

a result of the changes in the motivational approaches, contemporary theories and 

approaches occurred in time, for example, self-determination theory, which integrates 

both the needs and social–cognitive construct in motivation theories (Pintrich, 2003). 

Self-determination theory has been trying to explain internal motivation factors and 

external motivation forces on human motivation (Ryan and Deci, 2000). According to 

Ryan and Deci (2000), intrinsic motivation results from the complex mixture of various 

internal forces such as interest, confidence, freedom, competition, feelings and feedback 

on students. On the other hand, extrinsic motivation delivers to the meaning of an act or 

environmental behaviour effects which generally contrast with intrinsic motivation (Ryan 

and Deci, 2000). Overall, for better learning gains, students intrinsic and extrinsic 

motivation can be enhanced by using several ways such as using educational technologies 

in the classroom environments or learning process. 

 

2. 4. 1 Technology Acceptance Model 

The theorists have separated the motivation types into two distinct versions: extrinsic 

motivation and intrinsic motivation (Davis, Bagozzi and Warshaw, 1992). While intrinsic 

motivation refers to an unseen push factor, such as enjoyment, to set in motion the person, 

extrinsic motivation refers to benefiting from a tool for achieving valuable results (Davis 

et al., 1992). It can be said that educational technologies, which can supply a perceived 

benefit for users in the learning process, are one of the sources of extrinsic motivation in 

educational environments. This relationship between educational technologies and 

motivational factors has led researchers to investigate that relationship for almost three 

decades (Lee, Lee and Hwang, 2015). According to Lee et al. (2015), different theories, 

one of them is technology acceptance model theory, have been developed to explain the 

relationship between technology and motivation. This model provides a simplified 

understanding of the technology users attitude towards dedicated technology (Meerza & 

Beauchamp, 2017). Fred D. Davis, Jr. introduced the technology acceptance model in 
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1985 in his doctoral dissertation based on the Theory of Reasoned Action. The technology 

acceptance model is developed to explain the computer usage behaviour of people (Davis, 

Bagozzi and Warshaw, 1989). Technology Acceptance Model has been given in figure 4. 

 

 

Figure 4. Technology Acceptance Model (Davis et al., 1989, p. 985) 

 

According to Davis et al. (1989), the technology acceptance model can explain the 

behaviour between the computer users and these computing technologies, at the same 

time resolving the external forces over the human beliefs, attitude and intentions over the 

technology is the fundamental purpose of the technology acceptance model. For this 

purpose, the technology acceptance model employs the perceived usefulness and 

perceived ease of use. According to Davis et al. (1989), perceived usefulness means that 

users opinion over the performance increase based on the usage of a specific tool, 

perceived ease of use means that users respond to achieving the same goal with lower 

effort over the usage of a specific tool. These two factors emerge from the external 

element, referring to technology or educational technology (Davis, 1985). According to 

Davis (1985), the interactive relationship between these two factors can change the 

attitude or behaviour of the user over a technology. Therefore it can be said that the 

elements of the technology acceptance model might impact users` motivation level. 

 

The technology acceptance model has been reevaluated several times. The first 

development was made by Venkatesh and Davis (2000) with the addition of three 

interrelated social aspects: subjective norm, voluntariness, and image. These aspects have 

been used to explain perceived usefulness and usage intentions regarding social influence 

processes, which are subjective norm, voluntariness, and image, and cognitive 

instrumental processes, which are job relevance, output quality, result demonstrability, 

and perceived ease of use, in the technology acceptance process (Venkatesh and Davis, 

2000. This model is generally referred to as TAM2. According to Venkatesh and Davis 
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(2000), TAM2 studies demonstrate that technology acceptance has a strong relationship 

with social influence processes and cognitive instrumental processes. After the TAM2, 

the technology acceptance model 3 was developed by Venkatesh and Bala (2008). TAM3 

was developed on perceived ease of use with "anchor" and "adjustment" subfactors, 

which affects the perceived ease of use dimension of the technology acceptance model. 

While the TAM2 focused on the user acceptance for technology, this new model focused 

on the manager’s decision-making process with these new subfactors. The development 

of TAM3 has also included the developments of information technologies from previous 

models (Venkatesh and Bala, 2008). The TAM2 model extended the technology 

acceptance model with subfactors under the perceived usefulness, while the TAM3 model 

extended the TAM2 with subfactors under the perceived ease of use. These subfactors are 

used to explain the perceived usefulness and the perceived ease of use dimension more 

deeply. 

 

2. 4. 2 Motivation in Augmented Reality Studies 

Motivation is the second most studied variable, behind academic achievement, in 

educational purposes augmented reality studies (Akçayır and Akçayır, 2017; Bacca et al., 

2014; Chen et al., 2017; Özdemir, 2017). According to Dunleavy and Dede (2014), 

existing literature reviews have shown that augmented reality has a positive relationship 

with students motivation in educational purpose studies. However, existing augmented 

reality literature does not contain only the results that show a significant positive effect 

on student motivation; the same literature does not contain significant results on student 

motivation.  

 

Literature shows that motivation studies in augmented reality research, in education, 

demonstrate different effects on students motivation.. One of the first examples of 

motivation studies, which used augmented reality in education, has been done using 

desktop technologies like academic achievement studies. Pribeanu and Lordache studied 

the effects of augmented reality on motivation in 2008. They studied with 20 ARiSE 

Summer School students between 13-16 years old in Bucharest, Romania. The study used 

desktop PC-based augmented reality software to teach the periodic table in chemistry 

lessons (Pribeanu and Iordache, 2008). Students motivational values about the chemistry 

and periodic table were examined using a Technology Acceptance Model (TAM) based 

questionnaire. As a result of the study, Pribeanu and Iordache (2008) found that 
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augmented reality increased students' motivation by using attractive and exciting features 

in teaching periodic tables in chemistry. Another earlier study in motivation, which used 

augmented reality technologies, was carried out by Balog and Pribeanu (2010) in 

Romania. The study examined 139 8th grade Romanian public school students` intrinsic 

and extrinsic motivation on biology and chemistry scenarios enhanced with augmented 

reality. The study results show that augmented reality affected students’ intrinsic and 

extrinsic motivational factors, which, according to the authors, have a strong relationship 

between students behaviour and attitudes (Balog and Pribeanu, 2010).   

 

When mobile technologies became commonplace in our lives, they also became 

educational technology with augmented reality applications. As a result, researchers 

started to use mobile technologies with augmented reality in educational environments. 

Martin-Gutierrez, Guinters, and Perez-Lopez (2012) used augmented reality with tablet 

PC and HMD at Electric Machines Laboratory in electrical engineering practical courses. 

Fifteen students used different electrical machines guided by the course lecturer. The 

study’s results show that augmented reality in the course was more efficient than 

traditional methods and had several benefits such as time-saving, self-learning 

opportunities and raising students motivation (Martin-Gutierrez et al., 2012). In another 

study, Di Serio,  Ibáñez, and  Kloos (2013) studied with 55 middle school students in 

Spain visual art course. They used the ARCS motivational model-based survey, 

containing attention, relevance, confidence, and satisfaction factors. All students attended 

traditional and augmented learning scenarios and answered  Keller`s (2010) Instructional 

Materials Motivation Survey. The results show that students' motivational factors have 

better results in the augmented reality learning environment than in traditional 

environments (Di Serio et al., 2013). Chiang, Yang, and Hwang (2014) conducted another 

mobile augmented reality study in education at an elementary school in Taiwan. They 

studied 57 fourth-grade elementary school students using mobile augmented reality 

system. The experimental study groups` motivation score was significantly higher than 

conventional learning group students in the attention, confidence, and relevance 

dimensions (Chiang et al., 2014). Chen and Liao (2015) worked with 152 tenth grade high 

school students separated as a control and experimental group. In their study, 

experimental group students used static and dynamic augmented reality materials in an 

electrochemistry course in Taiwan. Although procedure and question guided students 

have performed differently in learning performance, motivational factors outperformed 
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both control groups (Chen and Liao, 2015). Cheng made one of the latest studies in 2017 

with 153 university students, of which 94 of them were undergraduate and other graduate 

students. Participants read an augmented reality book on a tablet PC. The results indicated 

that students motivational factors such as attention or confidence significantly increased 

(Cheng, 2017).   

 

2. 4. 3 Motivation in Flipped Learning Method Studies 

Literature reviews studies (Altemueller and Lindquist, 2017; Grubaugh et al., 2017; Kim, 

2017) on flipped learning method researches show the benefits of flipped learning on 

students motivation and related sub-dimensions. Grubaugh et al. (2017) stated that well 

developed online materials, which can support students independent learning process, 

help teachers to increase students motivation. In another study, Altemueller and Lindquist 

(2017) explained a positive correlation between students attitudes, which is generally 

developing positively in flipped learning method studies, and students motivation, 

engagement and learning efficiency. The rising popularity of flipped learning method in 

higher education is explained by the benefits of flipped learning on students academic 

achievement, motivation, engagement and self-regulated learning by Kim (2017). In 

terms of motivation, it can be seen that flipped learning method studies are less likely to 

focus on students motivation; instead, these studies are more likely to focus on student 

engagement, self-regulated or independent learning processes. 

 

On the other hand, educational purposes augmented reality research literature show that 

augmented reality does not always significantly affect students motivation in a positive 

matter. According to augmented reality literature in education, augmented reality can 

significantly affect students' motivation or not. Chen and Wang (2015), who worked with 

52 third grade elementary school students on the English language course, studied the 

effect of learning style on English vocabulary learning with augmented reality enhanced 

course. In their study, students were separated into two groups, which were field 

dependent and field independent, according to their learning style. Then students were 

divided into sub-groups where students worked as a team to find items via mobile 

augmented reality application. The results of the motivation test show that at the end of 

the study, there was no significant difference found between groups (Chen and Wang, 

2015). Chu, Chen, Yang and Lin (2016) developed and evaluated a grid-oriented mobile 

knowledge construction augmented reality learning system for the ubiquitous learning 
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model. Chu et al. (2016) worked with 68 sixth grade elementary school students in a 

natural science course at the evaluation stage. Sixty-eight students who voluntarily 

participated in the study were divided into four groups: grid-oriented mobile knowledge 

construction augmented reality learning system, augmented realıty based ubiquitous 

learning system, mobile knowledge construction ubiquitous learning system, and the 

control group, which used conventional ubiquitous learning system. After the learning 

activity, post-tests were performed by students. The post-test results show that while 

experimental group students show a higher motivation level, no significant difference has 

been found in students' learning motivation level (Chu et al., 2016).  

 

In another study, Hanafi, Said, Wahab and Samsuddin (2017) worked with 120 students 

from the department of social science to examine the effect of the mobile augmented 

reality application on students intrinsic motivation levels. Students were divided into two 

groups: the experimental and control groups. While students who belong to experimental 

groups using mobile augmented reality applications in the computer system course, 

control group students used desktop-based applications for the same topic. According to 

the results, the learning method was equally effective, and there was no significant 

difference in terms of students intrinsic motivation level (Hanafi et al., 2017). In another 

study, Hsieh and Chen (2019) used an augmented reality tutoring system for teaching and 

learning mathematics at the high school level. In their study, while the experimental 

group, which consisted of 67 students from two classrooms, used the Intelligence 

Augmented Reality Tutoring System, the control group, which consisted of 70 students 

from two classrooms, used QR code linked youtube materials for the same mathematic 

topic. The post-test results show that at the end of the study, the motivation level of the 

experimental group was not significantly higher than the control group (Hsies and Chen, 

2019). In another study, Yang, Yu and Li (2019) worked with 62 communication 

engineering students to examine the effects of augmented reality on students academic 

achievement, motivation and cognitive load level. In their study in distance learning 

conditions, while the experimental group students used web-based augmented reality 

materials, the control group used video instruction materials. According to the results, the 

experimental group gained significantly higher scores in terms of academic achievement, 

but a significant difference did not occur in motivation level scores (Yang et al., 2019). 

Bacca, Baldiris, Fabregat and Kinshuk (2019) noted that there is no common agreement 
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on the effect of augmented reality on students motivation and what motivation factors are 

affected by augmented reality. 

 

Likewise to the augmented reality literature, flipped learning does not always 

significantly affect students' motivation. Similarly, while some studies show a significant 

positive effect on students motivation, some other studies do not show any significant 

effect. For example, Østerlie and Mehus (2020) worked with 206 Norwegian secondary 

school students in physical education. Students were divided into two groups, the 

experimental group, which received 12 minutes of video instruction before each lesson, 

and the control group, which only received instruction from the course teacher on the 

course hour. The results show no significant difference between experimental and control 

groups at the end of the course. However, the results show that the motivation level of the 

male students of the control group decreased, while the motivation score of the male 

students of the experimental group slightly increased (Østerlie, Mehus, 2020). In another 

study, Khosravani, Khoshsima and Mohamadian (2020) 29 Iranian language learning 

students, while 14 were the control group and 15 were the experimental group. While the 

experimental group performed 20-course hours according to flipped learning scheme, the 

control group performed classroom-based instructions. At the end of the study, the result 

shows no significant difference found between groups regarding student motivation level. 

 

To sum up, it can be said that while some augmented reality or flipped learning method 

studies show a significant difference in students motivation, some other studies do not 

show a significant difference in students motivation. As a result of this point, it can be 

said that further experimental studies are needed to explain the effects of augmented 

reality and flipped learning on students motivation. 

 

2. 5 Learning Strategies 

Since the end of the last century, the rapid changes in technologies have led societies to 

use technology and information different than in previous ways (Filcher and Miller, 

2000). One of the changes led by the technological revolution was how people access 

information in their learning process. With the new and learner-oriented learning 

environments created with new technologies, students become more independent with the 

need for a high degree of self-learning skills (Lehmann, Hähnlein and Ifenthaler, 2014). 

Besides these needs on the higher-order self-learning skills, constructivist instructions 
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aim to provide a student-centred learning environment. Students can focus on problems 

from different angles and solve the problem with high order skills, such as brainstorming, 

to engage learners in meaningful and higher-order learning skills. This process also leads 

to cognitive and metacognitive outcomes (Wen, Tsai, Lin and Chuang, 2004). These 

outcomes can be observed from students academic performance in the learning process.  

Students who use cognitive and metacognitive strategies can achieve higher academic 

achievement levels than students who do not use cognitive and metacognitive strategies 

in their learning process (King and Areepattamannil, 2014). According to Arends (2012), 

these cognitive and metacognitive outcomes separate learners in accordance with how 

efficient they have used learning strategies. Similarly, O'Malley, Chamot, Stewner‐

Manzanares, Kupper and Russo (1985) also stated that the student's cognitive and 

metacognitive learning actions could be described as the learning strategies. 

 

The literature on learning strategies provides various definitions of cognitive and 

metacognitive learning strategies. Since the 1980s, different definition approaches can be 

seen in the definition of the learning strategies. Brown and Palincsar (1982) defined 

cognitive and metacognitive learning strategies under separate frames. According to 

Brown and Palincsar (1982), cognitive learning strategies are diverse activities in the 

learning process, which requires performing a series of activities, for example, analysis, 

synthesis and transformation of the learning sources to learn the content or solve the 

related problem. Apart from cognitive learning strategies, metacognitive learning 

strategies are for the most part relevant to an assortment of learning assignments, which 

includes information about insight or applying contemplations about the intellectual tasks 

of oneself or others, and a guideline of discernment, or arranging, observing, and 

assessing a learning or critical thinking movement (Brown and Palincsar, 1982). 

Weinstein and Mayer (1983) explained the learning strategies with a different definition.  

The learning strategies were the whole of behaviours and thoughts, which students 

employed to catch the meaning of the information or process the knowledge (Weinstein 

and Mayer, 1983). Mayer (1988) simplified the definition of learning strategies as a series 

of behaviours employed by students to affect how they process the information in the 

learning process.  

 

The more recent definitions of the learning strategies agree on cognitive and 

metacognitive strategies. Dumford, Cogswell and Miller (2016) have defined the learning 
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strategies as the combinations of specific ways students use to learn new knowledge. Shi 

(2017) has defined the learning strategies according to cognitive learning theories. 

Learning strategies are the ways and process the new knowledge set on by students (Shi, 

2017). According to Weinstein, Acee and Jung (2011), learning strategies are various 

paths to convey the students to new learnings, understandings or problem-solving. 

Various definitions have been made on learning strategies because of the non-

standardised definitions of cognitive, educational psychology, strategic and self-regulated 

learning. In conclusion, it can be said that learning strategies cover different paths to 

access and ways to handle new knowledge, learning or problems. 

 

Different educational technologies have been used in educational environments since the 

20th century to improve students' learning outcomes (Debevec, Shih and Kashyap, 2006; 

Lewalter, 2003). Since the beginning of the 2000s, ` students became more familiar than 

previous generations with educational technologies and started to benefit from different 

affordances of educational technologies such as online learning materials (Debevec et al., 

2006). These changes occurred on how to access knowledge and process it and brought 

new learning strategies (Debevec et al., 2006). New learning opportunities became 

possible with new educational technologies. With the help of the new educational 

technologies, students gained access to multimedia materials, which explain the content 

in more dynamic ways than the previous static learning materials. New materials changed 

how to access knowledge and how students process knowledge in the cognitive learning 

process (Lewalter, 2003). New materials created bridges between students` prior 

knowledge and current content while reducing the cognitive load to learn the same 

information (Lewalter, 2003). While the educational technologies brought various 

benefits into learning environments, the superiority of using multimedia materials in 

educational environments have not been proved yet (Lewalter, 2003).   The debate on 

using educational technologies in learning environments has discussed these effects under 

media debate (Debevec et al., 2006). 

 

2. 6 Rationale of The Study 

The previous sections have been described the augmented reality, educational examples 

and effectiveness of augmented reality, flipped learning method, educational examples of 

flipped learning method, the truck theorem in the media debate, motivation and learning 

strategies. Besides this theoretical knowledge and practical examples, the need for 
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research about the effectiveness of augmented reality in the flipped learning method was 

noted in spite of the fact that video recordings, which are not interactive materials, keep 

the primary instructional material option for the flipped learning method. Although 

augmented reality opportunities supply more than visual instruction, the literature on the 

flipped learning method covers a small number of augmented reality studies. 

 

The literature reviews on the educational purpose augmented reality studies (Akçayır and 

Akçayır, 2017; Altinpulluk, 2019; Bacca et al., 2014; Özdemir, 2017), and the flipped 

learning method studies (Akçayır and Akçayır, 2018; Altemueller and Lindquist, 2017; 

Koh, 2019) shows positive effects on students learning outcomes and other variables. 

However, the studies, which used either augmented reality or the flipped learning method 

for educational purposes, did not include any comparison of the effects of the augmented 

reality in a flipped learning method environment and another learning environment. 

Therefore, this study has been aimed to compare the effects of the augmented reality 

activities in a traditional classroom environment and the flipped learning method learning 

environment. Even though the trends in both research areas, which are the educational 

purposes augmented reality studies (Altinpulluk, 2019; Arici et al., 2019; Bacca et al., 

2014) and the flipped learning method studies (Akçayır and Akçayır, 2018; Altemueller 

and Lindquist, 2017; Koh, 2019), have a rising trend, only a limited number of study used 

augmented reality materials in the flipped learning method environment. Nevertheless, 

the impact of augmented reality in the flipped learning method environment is still in 

question. 

The media debate is not about a technology-free learning environment or an entirely 

technological learning environment. It can be said that the media debate holds a corner 

point of the effective technology integration process into education. Therefore, the 

effectiveness of the type of technology and usability matter in this process. Like many 

other technological steps, integrating augmented reality into the learning process is 

important. The researchers have suggested conducting experimental studies on the effects 

of augmented reality (Erbas and Demirer, 2019; Conley, Atkinson, Nguyen and Nelson, 

2020; Steele, Burleigh, Bailey and Kroposki, 2020; Uluyol and Eryılmaz, 2014) and have 

also suggested using augmented reality materials in the flipped learning method (Akçayır 

and Akçayır, 2018; Chang and Hwang, 2018; Hwang et al., 2015; Ibáñez and Delgado-

Kloos, 2018). In conclusion, while the need to examine the effects of the augmented 

reality materials and activities in educational environments has not been fulfilled, there is 
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also a need to examine the augmented reality materials in the flipped learning method 

learning environments. 

 

Understanding the effects of augmented reality will lead the researchers and the 

educational policymakers to create better, technology-friendly and effective learning 

environments; the revealed effects of augmented reality will also allow discussing media 

debate with data from an experimental study. Therefore, the effectiveness of the 

augmented reality activities in two different learning environments is significant for 

instructional designers and researchers in all academic areas. 

 

2. 7 Aims and Objectives of The Study 

The overall aim of the study is to examine the effects of augmented reality activities in 

two different classrooms and compare the effects of augmented reality activities between 

the traditional classroom environment and the flipped learning method classroom 

environment. In addressing these aims, this study collectively undertakes the following 

objectives: 

 

1) To describe the augmented reality technology and its effects on the students` 

learning outcomes. 

2) To describe the flipped learning method and its effects on the students` learning 

outcomes. 

3) To explore the effects of the augmented reality activities on students’ academic 

achievement levels in the traditional classroom environment and the flipped 

learning method classroom environment. 

4) To investigate the effects of augmented reality activities on students` motivational 

beliefs in the traditional classroom environment and the flipped learning method 

classroom environment. 

5) To investigate the effects of augmented reality activities on students` learning 

strategies in the traditional and flipped learning methods. 

6) To investigate the opinions of the course lecturer and experimental group students 

on augmented reality, augmented reality activities, and the experimental process 

experiences. 



59 

 

2. 8 Research Questions 

The existing literature on augmented reality and the flipped learning methods has been 

outlined in the previous sections. In those sections, the key research themes focus on more 

specific points related to the effects of augmented reality activities. The research 

questions, which creates links for researchers between the existing literature and the 

expected data, are crucial preliminary stages of the more comprehensive investigation 

process (Bryman, 2007). According to this approach, it can be said that research questions 

are the pointer of the links between the existing literature knowledge and the data, which 

will be collected during the study. In addition to being a pointer of the expected data, 

research questions are also crucial to building the research methodology (Bryman, 2007). 

As a result of the key themes in the literature, the research questions were created to 

connect the existing literature and the prospected data and the research methodology. The 

research questions of this study could be further explored in future research. 

 

The study's research questions, and the sub-questions of the related questions are given 

below in respective order. 

1) Does performing augmented reality activities significantly affect students' academic 

achievement level?  

a) Does performing augmented reality activities in accordance with flipped learning 

method have a significant effect on students’ academic achievement levels? 

2) Does performing augmented reality activities significantly affect students’ 

motivational belief levels? 

a) Does performing augmented reality activities in accordance with flipped learning 

method have a significant effect on students’ motivational belief level? 

3) Does performing augmented reality activities in accordance with flipped learning 

method have a significant effect on students’ learning strategies? 

a) Does performing augmented reality activities in accordance with flipped learning 

method have a significant effect on students’ learning strategies? 

4) After six weeks of augmented reality experience in two different classroom 

environments, what are the course lecturer's thoughts? 

a) What are the course teachers' thoughts on augmented reality? 

b) What are the course teachers' thoughts on the experimental process of augmented 

reality activities after six weeks of experience in two different classroom 

environments? 
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c) What are the course teachers' thoughts on future expectations over augmented 

reality in the learning environments? 

5) What are the experimental group students' thoughts after six weeks of augmented 

reality experience? 

a) What are the experimental group students' thoughts on augmented reality after six 

weeks of augmented reality experience? 

b) After six weeks of augmented reality experience, what are the experimental group 

students' opinions about the experimental process in which augmented reality 

activities were performed? 

c) After six weeks of augmented reality experience, what are the experimental group 

students' opinions on using augmented reality in educational environments in the 

future? 

SUMMARY 

This chapter has developed a structural map of existing knowledge about the research 

area. For this purpose, augmented reality has been defined. Then, studies about the effects 

of augmented reality in educational environments have been given to reveal existing 

knowledge. After that, the flipped learning method was defined, and the truck theorem 

was re-examined from the flipped learning method perspective. Also, existing studies are 

used to expose practical knowledge about the flipped learning method in educational 

environments. Next, motivation has been explained and relations with augmented reality 

and the flipped learning method presented with example studies. Lastly, the learning 

strategies are defined. Besides these definitions and field examples, research aim and 

research questions were also given in this chapter.  
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CHAPTER-3. METHODOLOGY 

 

INTRODUCTION 

In this chapter, the methodological approach of the research will be explained. For this 

purpose, the research model will be presented, and it will be clarified. Then research 

variables will be presented. Later, research groups, which contains research participants, 

will be presented. During the presentation of the research groups, some of the 

demographic information about participants will be shown to understand the research 

participants. After that, data collection tools will be presented and used to collect the 

research variables. This research uses four different data collection tools: student 

information form, academic achievement test, Motivated Strategies for Learning 

Questionnaire (MSLQ), and semi-structured interview forms. While, the MSLQ contains 

two sub-questionnaire, which are the motivational belief questionnaire and the learning 

strategies questionnaire, semi-structured interview forms developed for lecturer and 

students separately. Before explaining the research process, research ethics will be 

clarified to show which rules and ethical suggestions will be followed. Then the research 

process will be demonstrated in two stages. In the first stage, preparations for the research 

will be described, and then the research process will be illustrated. Lastly, the quantitative 

and qualitative data analysis process will be demonstrated. 

 

3. 1 Research Model 

The general purpose of this research is to investigate the effects of the augmented reality 

activities in the traditional classroom environment and the flipped learning method 

classroom environment and compare the effectiveness of the augmented reality activities 

in two of these different classroom environments. For this purpose, the effects of 

augmented reality activities on students' academic achievement, motivational beliefs 

towards the lesson and the use of learning strategies investigated at the foreign languages 

college, where students get preparation courses in English for further studies, at one state 

university in Turkey. Augmented reality experiences can usually be carried out through 

mobile devices with specially developed mobile applications and materials. In this 

research, three groups were formed, two of which were assigned to be experimental 

groups and one group as assigned as the control group. In one of the experimental groups, 

the effects of augmented reality activities performed in the traditional classroom 



62 

 

environment were examined. At the same time, the effects of the augmented reality 

activities, which were the same augmented reality activities as the other experimental 

group, in the flipped learning method classroom environment were examined. A third 

group was included in the study as a control group, and in this group, only the usual 

classroom technologies and narrative lecture methods were used by the lecturer according 

to the standard curriculum. In addition, the opinions of the course lecturer and students in 

the experimental groups about augmented reality, experiences about the augmented 

reality activities and future of the augmented reality in educational environments were 

examined. 

 

In this research, the mixed method has been used. The mixed-method has been defined 

as a combination of qualitative and quantitative methods; thus, mixed-method researches 

contain arithmetical data from a quantitative approach and text-based data from a 

qualitative approach (Creswell and Clark, 2017; Johnson, Onwuegbuzie and Turner, 

2007; Tashakkori and Teddlie, 1998). The mixed-method gives a chance to research 

extensively and depth understanding over the research question (Johnson et al., 2007), 

and also it does multiply the ways of seeing and hearing of researcher over the multiple 

data collection ways (Greene, 2007). According to Creswell and Clark (2017), each 

method has its weaknesses caused by the limitations and strong sides. Different research 

methods, which were named differently but aiming the same purpose, use different types 

of methodology to support the weak points of each methodology with a strong point of 

another research methodology (Bryman, 2006). For this purpose, the mixed method uses 

both qualitative and quantitative data collection tools to support each sub research 

methodologies with other sub research methodologies (Creswell and Clark, 2017). As a 

result of this positive notability, the mixed method has been chosen to use in this research.  

 

In mixed-method studies, various strategies follow to multiply the data source and data 

collection tools. Triangulation is one of those strategies used to deal with weak points of 

studies to make studies more valid and reliable (Bryman, 2016; Patton, 2002). The term 

of triangulation, which was gathered from naval science, was used by navigators to 

determine one unknown location based on two known locations (Creswell and Clark, 

2017). In mixed methodology, triangulation uses qualitative and quantitative approaches 

and data collection tools to deeply explain the same problem (Tashakkori and Teddlie, 

1998; Teddlie and Tashakkori, 2009). In this research, while benefitting from both 
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quantitative and qualitative research methods, the weaknesses of each research method 

supported other methods robust features; therefore, it has been aimed to build a rigid 

research structure. 

 

This mixed-method study has been designed as quasi-experimental design research with 

pre-test and post-test control groups. Experimental research design has had long-term 

popularity in educational technology research (Ross and Morrison, 2004). According to 

Garratt and Li (2005), as the dominant advance of the positivist paradigm, the 

experimental design contains making changes on at least one independent variable to 

expose its effects on at least one dependent variable. In an experimental research design, 

the researcher aims to dedicate environmental change in an environment where other 

variables stay the same; in this way, the effect of the environmental change will be 

observable on the dependent outcome in a standardised environment (Ross and Morrison, 

2004). In other words, in an experimental design environment researcher tries to monitor 

any changes in the dependent variable in the desired direction. For this observation 

process, four common experimental design strategies are used by researchers (Ross and 

Morrison, 2004). 

 

One of the most common research design strategies is true experimental design (Ross and 

Morrison, 2004). In a true experimental design, participants should be assigned randomly 

to the experimental or control groups (Gribbons and Herman, 1996; Ross and Morrison, 

2004). However, mostly in social science studies, for example, education studies, the 

quasi-experimental design is used when the participants can not accommodate groups 

randomly; this type of adjustment exist in educational studies where the researcher cannot 

allocate the groups randomly because of the existing classroom arrangments (Gribbons 

and Herman, 1996; Garratt and Li, 2005). Similarly, Ross and Morrison (2004) stated that 

due to the pre-arranged classroom structure of the schools in education studies arranging 

the classrooms for every research, neither practical nor probable. Therefore, at this point, 

quasi-experimental design, which is a common practice in educational technology 

studies, is an alternate option with its arranged group equivalence design with pre-test 

implementation (Ross and Morrison, 2004).  

 

In this research, students have been placed into classes according to their standardised 

English proficiency exam scores. The English proficiency exam assesses students with 
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different skills and knowledge. In that exam, while listening, reading, writing and 

speaking skills take measure, grammar, vocabulary, and coherency also are assessed by 

the department of assessment of foreign language school. According to this exam result, 

students are grouped into classrooms with high similarities in order to their skills and 

knowledge. Due to the existing system, researchers cannot neutrally assign students into 

the groups, which the school management has already assigned according to the English 

proficiency exam. For this reason, while students cannot be assigned neutrally, as the 

experimental and control groups, groups were assigned as neutral as two experimental 

and a control group. In this context, the pre-intermediate level, which is equivalent to the 

A2 level, three classrooms were randomly assigned as experimental, which contains 

traditional and flipped learning method classrooms and control groups. 

 

A quasi-experimental design strategy, which contains the pre-test and post-test control 

group, has been used to determine the effects of the experimental application on students 

academic achievement, motivational beliefs and learning strategies. The two types of 

quasi-experimental design strategies, nonequivalent group post-test only strategy and 

nonequivalent group pre-test and post-test strategy, have been used in studies (Gribbons 

and Herman, 1996). Nonequivalent group post-test only strategy contains only post-test 

implementation and compare the study groups over only one test, which has a significant 

limitation to explain the group differences at the beginning of the research process 

(Gribbons and Herman, 1996). On the other hand, the nonequivalent group pre-test and 

post-test strategy supply extra data about the groups` conditions at the beginning of the 

research process. In this way, group comparison and the effect explanation process can 

be pointed out over the pre-test results. 

 

Similarly, Ross and Morrison (2004) stated that having a chance to figure out the groups` 

starting point condition is an essential feature of the quasi-experimental design research 

strategy. The quasi-experimental research design, which incorporates the pre-test and 

post-test control group, not only provides a view over the beginning point for the groups 

but also supply the high statistical power to the research regarding the testing of the effect 

of the experimental procedure on the dependent variable and allows the interpretation of 

the findings in the context of cause-effect (Büyüköztürk, 2007; Garratt and Li, 2005). The 

experimental design of the research has shown in Table 1. 



65 

 

Table 1. The augmented reality activity performing process 

Groups Pre Test Practice Post Test 

GFAR T1.1 P1 T1.2 

GTAR T2.1 P2 T2.2 

GC T3.1 - T3.2 

 1 Week 6 Week 1 Week 

 

GFAR : Experimental Research Group 1 

GTAR : Experimental Research Group 2 

GC       : Control Group 

P1      : Augmented reality activities in the flipped learning method environment 

P2 : Augmented reality activities in the traditional classroom environment 

T1.1    : Pre-tests to be applied to experimental research group 1 

T1.2    : Post-tests to be applied to experimental research group 1 

T2.1    : Pre-tests to be applied to experimental research group 2 

T2.2    : Post-tests to be applied to experimental research group 2 

T3.1    : Pre-tests to be applied to the control group 

T3.2    : Post-tests to be applied to the control group 

 

As shown in Table 1, before the experimental procedure started, pre-tests were applied to 

both of the two experimental groups and the control group. The students from 

experimental group 1 performed augmented reality activities in the flipped learning 

method environment in addition to the existing standard pre-intermediate level English 

language course curriculum. Besides the experimental research group 1, students, who 

were part of the experimental research group 2, performed the same augmented reality 

activities with the experimental group 1 in a traditional classroom environment extra to 

the existing standard pre-intermediate level English language course curriculum. Lastly, 

students who belonged to the control group followed the standard narrative curriculum 

activities with existing classroom technologies. Post-tests were applied to all three 

research groups at the end of the experimental research timeline. 

 

Despite the fact that qualitative data do not compare the groups based on the dependant 

variables, quantitative data draw a map to explore the bigger phenomenon with a deeper 
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understanding (Creswell and Clark, 2017). In social science studies, research data were 

collected from people who can not examine under laboratory conditions; therefore, 

participants be open to any uncontrolled effect from the environment (Creswell, 2016). 

According to Creswell (2009), the qualitative data give a chance to present personal 

opinions, which could reflect the participants perspective, and give a chance to the 

researcher to investigate the problem in a complex structure. For these reasons, in order 

to support quantitative data, which were gathered over the pre-test and post-test 

implementations, about the students` academic achievement level, motivational beliefs 

and students learning strategies, qualitative data were collected. In the scope of this study, 

qualitative data, which were created by the opinions of the course lecturer and the students 

in the experimental groups about the augmented reality approach, augmented reality 

experiences and future expectations over the augmented reality in educational 

environments were taken to show the perceptions and events holistically emerging in the 

research process and to guide future studies. For this purpose, the researcher has followed 

the qualitative data collection process. 

 

3. 2 Research Variables 

The independent variables of the research are augmented reality activities, traditional 

classroom and flipped learning method classroom. Dependent variables are English 

course academic achievement, motivational beliefs and learning strategies for English 

lessons. Under the motivational beliefs variable, internal goal orientation (IGO), external 

goal orientation (EGO), task value (TV), learning control belief (LCB), self-efficacy 

perception (SP), exam anxiety (EA) variables will be included. Under learning strategies 

variable, repetition (Rp), regulation (Rg), refinement (Rf), critical thinking (CT), 

metacognition (M), help-seeking (H), effort management (EM), peer collaboration (PC), 

time and work environment (TWE) strategies will be included. The sub-dimension of the 

motivational belief variable and the learning strategies variable will be examined if the 

assumptions of the related analysis counter to data. The variables of the research are 

shown in figure 5.                           

 

 

 

 

 



67 

 

 

3. 3 Data Collection Tools 

In this experimental research, the Student Information Form, Academic Achievement 

Test, and the Motivated Strategies for Learning Questionnaire (MSLQ) were used to 

collect quantitative data for the research. Besides these quantitative data collection tools, 

for the collection of qualitative data of the research, semi-structured interview forms, 

which were prepared based on the previous studies, were used to collect qualitative 

interview data from lecturers and students. Detailed information about the data collection 

tools used in collecting the quantitative and qualitative data of the research is given in the 

following sections section. 

 

3. 3. 1 Student Information Form 

The researcher prepared a "Student Information Form" to collect information about the 

study group (Appendix-3). The student information form was developed based on Erbas 

(2016). The student information form has been used to understand students' existing 

conditions before the experimental process. The student information form provided 

awareness of the technology students have, students` internet usage levels, whether 

students have the internet connection at home or they have to use mobile connection and 

also the students were questioned whether they had information about augmented reality 

Augmented 
Reality / 
Flipped 

Learning 
Method

Academic 
Achievement

Learning 
Strategies

Motivational 
Beliefs

Figure 5. Independent variables of research 
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3. 3. 2 Academic Achievement Test 

"Academic Achievement Test" was developed in order to determine the level of 

knowledge of the students participating in the research about the subject area, which was 

phrasal verbs in English. The academic achievement test provided information about 

students' knowledge about the phrasal verbs in English before the experimental process 

and after the six-week augmented reality activity experience. The process of developing 

the academic achievement test was carried out in two-stage. 

 

In the first stage of the development of the academic achievement test, the subject of the 

course, weekly lecture plan and subject limits were determined by the English course 

lecturer and researcher. Following the determination of the expected learning outcomes 

and subject limits, a question pool was created to develop the academic achievement test. 

During the question preparation process, the books used by different levels of English 

language course students, published by the same publisher of the participants' 

coursebook, were used. Additionally, extra resources, which were also used by English 

language courses by different institutes, were also used to create a question pool process. 

The question pool was used to develop the first version of the academic achievement test. 

The first version of the academic achievement test consisted of 25 questions in the short-

answer question type.  

 

The first version of the academic achievement test took into account the learning 

outcomes and the validity of the scope. Short answer questions, which were chosen to use 

in the academic achievement test, are part of the objective items or questions in 

assessment (Frith and Macintosh, 1984). Objective items are defined as questions that can 

not be influenced during marking by the marker; according to this definition, objective 

questions are far from the prejudice of both tester and markers (Frith and Macintosh, 

1984; Llyod-Jones, Bray, Johnson and Currie, 1992). The short answer questions are also 

defined as part of the closed response questions. Closed response questions are elements 

of the fixed response questions, which are defined as the type of questions given with 

possible answers (Black, 1998). According to Black (1998), closed response questions 

suitable for asses specific knowledge with only one word or short answers. Because the 

short answer questions can determine individual knowledge, short answer questions have 

been used by international exam organisations such as TOFEL and IELTS for years to 

determine the candidates' English proficiency level (Safali, Akpunar and Özeren, 2018). 
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These positive features were tried to use on the English course academic achievement test 

by the course lecturer and researcher. 

 

At the second stage of the academic achievement test development process, two field 

experts, one of them is also an expert on exam development in English language course 

assessment, reviewed all questions according to expected learning outcomes and scope 

validity. Each of the two field experts reviewed the questions independently. After the 

review process, field experts compared their views on each question based on their 

agreements and disagreements. The question editing process followed this process. Some 

questions were edited according to the suggestions of the field experts. The same field 

experts reviewed the edited version of the academic achievement test for controlling the 

edits on the questions. After all these reviews, the editing and control process academic 

achievement test development process has been completed with the final version of the 

academic achievement test—the latest version provided in Appendix-4. 

 

3. 3. 3 Motivated Strategies for Learning Questionnaire 

The "Motivated Strategies for Learning Questionnaire" (MSLQ) was used to determine 

students' motivational beliefs and their use of learning strategies. The questionnaire has 

been implemented on the students twice. Before the experimental process, the MSLQ was 

used to assess students motivational belief levels and learning strategies levels. Also, the 

same questionnaire was used on the same students after the six weeks of an experimental 

trial. The original Motivated Strategies for Learning Questionnaire is in English and was 

developed for university students by Pintrich, Smith, Garcia and McKeachie (1991). The 

adaptation of the scale to Turkish was carried out by Büyüköztürk, Akgün, Özkahveci, 

and Demirel (2004) to measure the motivational beliefs and learning strategies of 

university students using the application on 852 university students (Appendix-5). 

 

The scale consists of two main sections as "Motivational Beliefs" and "Learning 

Strategies Scale". These two main sections of the questionnaire can be assessed on the 

total points of each section. The Motivational Beliefs Scale section of the MSLQ consists 

of six subscales which are internal goal orientation (IGO), external goal orientation 

(EGO), task value (TV), control belief (CB), self-efficacy (SE) and exam anxiety (EA). 

Besides these subscales of the motivational belief section of the MSLQ, the Learning 

Strategies Scale section of the MSLQ consists of nine subscales which are repetition (R), 
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editing (E), detailing (D), critical thinking (CT), metacognitive (M), seeking help (SH), 

effort management (EM), peer collaboration (PC) and time and work environment 

(TWE). Each of the main sections of the questionnaire can be used individually. The 

original Motivated Strategies for Learning Questionnaire was adapted for university 

students, as in the original version of the scale consists of 81 items. The sub-dimensions 

and the items in these dimensions are shown in Table 2. Students mark their level of 

involvement in each statement on the scale on the Likert-type seven scale ranging from 

"not at all true for me" (1) to "very true for me" (7). Items 3, 7, 11, 15 and 22 in the 

Motivational Beliefs section of the scale and 27, 31, 45 and 52 in the Learning Strategies 

section are reverse coded. The application time of the scale takes between 20-30 minutes. 

 

Table 2. Sub-Dimensions of the Motivated Strategies for Learning Questionnaire 

Dimensions Subdimensions Items 

M
o
ti

v
a
ti

o
n

a
l 

B
el

ie
fs

 

Internal Goal Orientation 1, 16, 22, 24 

External Goal Orientation 7, 11, 13, 30 

Task Value 4, 10, 17, 23, 26, 27 

Control Belief 2, 9, 18, 25 

Self-Efficacy 5, 6, 12, 15, 20, 21, 29, 31 

Exam Anxiety 3, 8, 14, 19, 28 

L
ea

rn
in

g
 S

tr
a
te

g
ie

s 
S

ca
le

 

Repetition 39, 46, 59, 72 

Editing 32, 42, 49, 63 

Detailing 53, 62, 64, 67, 69, 81 

Critical Thinking 38, 47, 51, 66, 71 

Metacognitive 33, 36, 41, 44, 54, 55, 56, 57, 61, 76, 78, 79 

Seeking Help 40, 58, 68, 75 

Effort Management 37, 48, 60, 74 

Peer Collaboration 34, 45, 50 

 

Validity and reliability in Turkish studies of Motivated Strategies for Learning 

Questionnaire (MSLQ) were carried out by Büyüköztürk et al. (2004) with the 

participation of 852 Turkish university students. Exploratory factor analysis and 

confirmatory factor analysis was carried out to examine the adopted scale in Turkish. 

Exploratory factor analysis and confirmatory factor analysis approved the original scale's 
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structure in Turkish (Büyüköztürk et al., 2004).  At the end of the validity and reliability 

study, it was concluded that the corrected item-total correlations in the scale ranged 

between 0.67 and 0.20 for the Motivational Beliefs Scale and 0.75 and 0.41 for the 

Learning Strategies Scale (Büyüköztürk et al., 2004). 

 

The Motivated Strategies for Learning Questionnaire has been chosen to measure 

students' motivational beliefs, and learning strategies used in the subject of the phrasal 

verbs in English and subject area was used for the English language preparation program 

in this study. The Motivated Strategies for Learning Questionnaire were used on different 

student groups partially or entirely in different countries. Besides adopting the MSLQ at 

the higher education level, adaption on primary and high school students has been made 

to use in different countries. The adopted version, which was made by Büyüköztürk et al. 

(2004), Motivated Strategies for Learning Questionnaire was chosen for this study 

because it was suitable for the age group in which the provisional application would be 

performed. 

 

3. 3. 4 Semi-Structured Interview Forms 

At the end of the experimental process, semi-structured interviews were conducted with 

the course lecturer and the experimental group students to determine the opinions of 

students from experimental groups about augmented reality, the experience of the 

augmented reality activities and application, and future expectations on augmented 

reality. The researcher developed semi-structured interview forms for course lecturer and 

students to be used in these interviews (Appendix-6, Appendix-7). While preparing the 

interview forms, the related literature was examined, and it was concluded that the 

questions to be asked could be gathered under three main themes by considering the scope 

of the research. These themes are identified as "perceptions of augmented reality", "the 

experience of the augmented reality activities", and "thoughts for future applications of 

the augmented reality". Based on the related literature, the open-ended questions were 

written by the researcher in order to determine themes. Under each theme, questions and 

specific moderators were used to reveal the course lecturer's opinions and students from 

the experimental groups. The final version of the semi-structured interview form has been 

shaped after the expert reviews. Two field experts reviewed the semi-structured interview 

forms in order to study design, themes and structure. The field experts also reviewed the 
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moderators. The final version of the interview form was written according to the field 

experts suggestions. 

 

3. 4 Research Ethics 

The data collection process of this study was handled under conditions that were 

designated for the confidential data management process. In terms of the confidential data 

management process, none of the participants identified openly in the results section. The 

researcher has managed this confidential process according to the ethical guidelines of 

the British Educational Research Association (BERA) and Aberystwyth University. 

 

Ethics are highly connected to moral values in their roots, but in addition to these values 

today, ethics have strong connections with the social environments of humans and human 

rights, democracy and environmental protection (Ramrathan, Le Grange and Shawa, 

2017). This complex structure of ethics could lead to issues arising during or after a 

research study. These problems could be caused by the research, or any sub-dimension 

related to ethics. In other words, each stage of social science research can raise different 

ethical problems, affecting the validity and reliability of the data (Cohen, Manison and 

Morrison, 2007). According to Hammersley and Traianou (2012), five main areas where 

ethical issues can be overcome are, reducing damage, respecting liberation, protecting 

privacy, offering mutuality and treating people equally, could prevent ethical problems in 

educational research. In this research, the British Educational Research Association and 

Aberystwyth University ethical guidelines have been used to identify possible ethical 

problems and preventing from their effect.  

 

The research management policy, which includes the ethical processes of this research, 

is organised according to Aberystwyth University ethics committee requirements. In 

addition to the Aberystwyth University ethics committee requirements, the British 

Educational Research Association ethical guidelines for educational research (2018) have 

been used. Cohen et al. (2007) explained the ethical elements which have to be dealt with 

by researchers in educational studies. According to Cohen et al. (2007), informed consent, 

which has four segments to support the main structure, is one of the critical elements of 

research ethics. These segments, completed during the informed consent process, are 

competence, voluntarism, full information, and comprehension. Considering the British 

Educational Research Association guideline, all the necessary ethical process, including 
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the necessary segments of informing the participants to sign the consent form, was 

completed before the experimental research process.   

 

Before the experimental process, which includes the data collection process, the course 

lecturer, school management and all participants from the experimental groups and the 

control group were informed about the experimental process, augmented reality 

technology and flipped learning method. All the participants received related information 

about their responsibilities and their roles. At the beginning of the informing stage, the 

course lecturer received the first briefing about the study from the researcher. The course 

lecturer was informed about the study design, the roles of the augmented reality and the 

flipped learning method, and the responsibilities of which the course lecturer will be in 

charge. The details of the course lecturer information process and the details about the 

course lecturer's background will be explained in the further sections. Secondly, school 

management was informed about the study design and participants roles. Lastly, the 

student groups were informed about augmented reality. In addition to this information 

section, the flipped learning method classroom group was also informed about the flipped 

learning method and the student responsibilities. The details of the student information 

process will be explained in further sections. All the participants were treated equally and 

respectfully within the participant information process scope. Also, all participants were 

informed about their rights, including informing participants that they can withdraw, 

whenever they want, from the experimental research process without declaring any 

reason. 

 

After the informing section, the experimental and control groups students signed the 

informed consent form. Finally, the information section covered all the necessary 

segments about the experimental design research study for the consent of the participants.  

 

The signed version of the informed consent form (Appendix-8) was approved by 

Aberystwyth University. Within the scope of the consent form. 

 

• The general description of the experimental design research and the determined 

variables were given to participants, 

• The structure of the experimental design research, participants` roles and the data 

collection process were explained to participants, 
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• The withdrawal right of the participants, the confidentiality of the data and the 

person who can see the research data were explained to the participants. 

The informed consent form, which includes all the necessary information and rights of 

the participants, has been written in Turkish, which is the participants' native language. 

The researcher was only responsible for obtaining informed consent within this research's 

scope. The data collected during the study over student information form, pre and post 

applications of the academic achievement test, Motivated Strategies for Learning 

Questionnaire and recorded interviews were only used for this research and would be kept 

confidential. For this purpose, the data is stored at the cloud data storage service, which 

Aberystwyth University has provided, and only the researcher and the supervisors 

accessed the data for evaluation. The participants were informed about the data storage 

process. Furthermore, all the participants were informed that all the voice records and 

questionnaires would be kept in a safe place and would be destroyed three years after the 

completion of this study. 

 

During the data collection and data analysis process, to provide anonymity to students, 

real names and students numbers were not used. Instead, pseudonyms were used to 

identify participants and match their pre-test and post-test results as part of the research 

process. All references to students and teachers are therefore pseudonymous throughout 

this thesis. 

 

3. 5 Research Process 

In this section, the two steps of the research process, which are the research preparation 

process and the experimental research process, will be outlined. In the research 

preparation process, determining the research subject, course selection, developing the 

augmented reality application, preparation of the augmented reality activities, pilot study, 

the first phase of the field study and preparation of the data collection tools will be 

described. In the experimental research process, implementation of the pre-tests, 

organising the research groups, informing the students, performing the experimental 

process, implementation of post-tests and conducting the semi-structured interviews will 

be described. The research process is shown step by step in figure 6.  
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Figure 6. Research Process 

 

3. 5. 1 Preparation Procedures Before Implementation 

The research preparation process was completed before the experimental research process 

in 19 months, between March 2018 and September 2019. This section will explain seven 

stages of the research preparation process. The seven stages of this research cover the 

research preparation process and draw a road map for further scholars to design 

experimental research. The timetable of the research process can be seen in Table 3. 

 

 

 

 

 

 

 

 

 

Step 1
(Preparation Before Implementation)

Determining the research subject

Developing the augmented reality 
application

Course selection

Pilot Study

The first phase of the field study 
and revision

Preparation of data collection 
tools

Preparation of augmented reality 
activities

Step 2
(Experimental Implementation)

Application of pre-tests

Organising of experimental and 
control groups

Informing students

Performing to the experimental 
process

Application of post-tests

Conducting semi-structured 
interviews
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Table 3. The Timetable of The Research Process 

 

Y
ea

rs
/ 

M
o
n
th

s 

January February March April May June July August September October November December 

2017  
Literature Research (Made by 

the researcher) 

2018 

Literature Research 

(Completed by the 

researcher) 

Determining the research 

subject (Completed by the 

course lecturer and the 

researcher) 

Developing the augmented reality 

application (Completed by the 

researcher) 

Course 

selection 

(Completed 

by the 

researcher) 

Pilot Study 

(Taught by the lecturer, 

data collected by the 

researcher) 

Pilot Study 

Data 

Analysis 

(Completed 

by the 

researcher) 

2019 

Pilot 

Study 

Data 

Analysis 

Application Update 

(Completed by the 

researcher) 

First Phase of The 

Study (Taught by 

the lecturer, data 

collected by the 

researcher) 

Data 

Transcrip

tion 

(Complet

ed by the 

researche

r) 

Application Update 

(Completed by the 

researcher) 

Development of Data 

Collection Tools 

(Completed by the 

researcher) 

Main Study (Taught by the 

lecturer, data collected by the 

researcher) 

2020 
Main 

Study 

Data Transcription 

(Completed by the 

researcher) 

Data Analysis 

(Completed by the researcher in 

cooperation with supervisors) 

Data Writing and Discussion 

(Completed by the researcher) 
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3. 5. 1. 1 Determining the Research Subject 

During the research subject determining process, a broad literature review was conducted 

on the concept of augmented reality and flipped learning method in education. For this 

purpose, detailed literature review studies were initiated about both augmented reality 

and flipped learning method by identifying keywords such as "augmented reality", 

"flipped learning", "augmented reality in education", and "flipped learning in education". 

At this stage, academic publications such as dissertations, journal articles and conference 

papers related to these subjects were researched on the basis of international databases 

such as Ebsco, ERIC, Google Scholar, Proquest-DAI, ScienceDirect, Springer, Taylor 

and Franchis, Wiley and thesis centres by the researcher. 

 

On the one hand, literature review studies about augmented reality show that trend over 

the number of publications has been rising since 2003. According to Bacca et al. (2014), 

who studied augmented reality studies in educational context between 2003 and 2013, 

and Altinpulluk (2019), who studied augmented reality studies in education between 2006 

and 2016, mentioned continuously growth the number of publications from the late 2000s 

to end of their research periods. In addition, Chen et al. (2017) show that this accelerating 

trend proceeds after 2013 with a boost. On the other hand, Erbas and Atherton (2020) 

drew a picture of augmented reality studies with a narrow perspective for just one year. 

Their studies show that they reached over one hundred educational purposes augmented 

reality related study published in 2017 all around the world in English. In general, it can 

be said that literature reviews of the educational purposes augmented reality studies show 

that augmented reality has an increasing trend in the educational context. 

 

On the other hand, unlike the augmented reality studies, flipped learning method studies 

show a more recent increase in the total number of studies. According to Akçayır and 

Akçayır  (2018), who reviewed on SSCI indexed flipped learning method publications in 

educational context between 2000 and 2016, noted that the number of flipped learning 

method studies started to increase in 2013. Similarly, Karabulut‐Ilgu, Jaramillo Cherrez, 

and Jahren (2018), who studied flipped learning method studies in engineering courses, 

pointed out that flipped learning method studies have increased since 2011. Uzunboylu 

and Karagözlü (2017) also noted a similar and continuous trend, who reviewed the flipped 

learning method studies between 2010 and 2015. Their study showed a significant boost 

in 2015 in using flipped learning method in the educational context. A systematic review 
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study which has been conducted by Koh (2019) and a trend analysis study, which has 

been conducted by Mustafa, Rahmah, Hanafi and Wahidah (2019), show that this trend 

continued until 2018, which was the latest data collection year for both studies. In general, 

it can be said that literature reviews of the flipped learning method show that flipped 

learning method has an increasing trend in educational studies. 

 

As a result of the literature review of the augmented reality and flipped learning method, 

which have been reviewed in detail in the previous chapter of the literature review, it has 

been seen that both augmented reality and flipped learning method have a rising trend in 

education in the last decade. However, it has also been seen that the effects of augmented 

reality and flipped learning method have been criticised from a narrow perspective in 

their respective literature. Also, the existing literature on augmented reality and the 

flipped learning method suggest more empirical research on these approaches in 

education. Furthermore, besides the need for further experimental studies, the literature 

on flipped learning method also suggests using diverse educational technologies rather 

than video-based instruction. Under these circumstances, it has been seen that neither 

augmented reality nor flipped learning method had been examined in the comparison 

case. Correspondingly, it has been concluded that there is a need in both areas for further 

studies, but also, it has also been concluded that newer material options are needed in the 

flipped learning method. 

 

The literature review stage, which has been held in detail in the previous chapter, has also 

shown that most of the augmented reality and flipped learning method studies work with 

undergraduate level participants (Akçayır and Akçayır, 2017, 2018). Based on the 

existing literature on the flipped learning method, it has been suggested to work with 

different age groups, using flipped learning method in a more active learning environment 

and also adopting new technologies to flipped learning instruction method (Akçayır and 

Akçayır, 2018). Besides these suggestions over the flipped learning method, it has also 

been suggested that further technological advancements need to be examined on the 

effects of augmented reality studies (Bacca et al., 2014). Therefore, it has been concluded 

that working with similar participant groups will compare the effects of augmented reality 

in the traditional classroom and the flipped learning method classroom environment. 
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According to literature reviews of the educational purposes of augmented reality studies, 

the majority of educational technology researchers developed their own augmented 

reality application (Erbas and Atherton, 2020; Özdemir, 2017), while some other 

researchers used commercially available augmented reality applications (See Erbas and 

Atherton, 2020 for an overview with further detail provided below). In the last years, the 

number of available augmented reality applications have been hanged. In 2015, Demirer 

and Erbaş (2015) reviewed and evaluated five different, commercially available mobile 

augmented reality applications. Since 2015, some augmented reality applications have 

been withdrawn from the commercial market. For example, the Aurasma augmented 

reality application was rebranded as HP Reveal and later terminated the service in 2019. 

Another change about the commercially available mobile augmented reality application 

was made by Apple in 2015. In 2015 Apple, bought the augmented reality software 

producer Metaio (Miller and Constine, 2015) and terminated the Junaio service. While 

the older applications terminated their service, Google launched ARCore augmented 

reality service, and Apple launched ARKit augmented reality service. Besides these 

mobile augmented reality market changes, the hardware market for augmented reality 

applications grew and became more user-friendly. As a result of this development on the 

hardware options, literature reviews of the educational purposes augmented reality 

studies show that recent studies have been using mobile augmented reality applications 

on mobile technologies, for example, smartphones and tablets, in educational 

environments (Altinpulluk, 2019; Arici et al., 2019). According to these research results, 

the researcher has been decided to develop a particular augmented reality application, 

which was named CEMENTAR, for this research purposefully. In addition, based on 

existing literature reviews of the educational purposes augmented reality studies, Vuforia 

Augmented Reality Sofware Development Kit (SDK) has been chosen for the 

CEMENTAR augmented reality application. Vuforia SDK supports a wide variety of 

augmented reality types such as marker-based, markerless, location-based. The previous 

researches show that using mobile devices in educational environments cause some 

concerns. Daşdemir, Cengiz, Uzoğlu ve Bozdağan (2012) and Stewart (2013) found that 

using only mobile sources could motivate students paperless pattern, which could cause 

ability loss for both writing and reading ability. Because of this concern, using a marker-

based augmented reality approach has been accepted to keep contact between students 

and paper-based materials. This decision also allowed students to manage progress with 

augmented reality materials. 

https://techcrunch.com/2015/05/28/apple-metaio
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As a result of the literature review of the educational purposes of augmented reality 

studies, it has been revealed that there is a lack of research in augmented reality studies. 

In the literature, it has been suggested to benefit from current technologies and pedagogies 

by taking advantage of different instructional methods and learning environments. For 

this reason, the subject of this research is to reveal the effects of augmented reality 

activities in the traditional and flipped learning method classroom environments at the 

higher education level. This research aims to eliminate the lack of knowledge and 

empirical research on this subject, introduce this approach, and reveal its effect on 

lecturers and university students. For this purpose, the subject of phrasal verbs in English 

was chosen in the English lesson, which contains abstract knowledge concepts as in 

content. The study context has been decided with the course lecturer, who has experience 

in the field of augmented reality, and the study schedule is limited to six weeks. In this 

way, the students would not be affected by the holidays and planned exams during the 

academic year plan. The students of the English preparatory course was at A2 level, which 

is equivalent to pre-intermediate level, were evaluated to more suitable participants. In 

this way, the experimental research groups will provide the necessary knowledge of 

English vocabulary and grammar. The process of determining the research topic in order 

to literature review of the educational purposes of augmented reality studies took 

approximately ten months. 

 

3. 5. 1. 2 Development of Augmented Reality Application 

The development process of the CEMENTAR augmented reality application began after 

determining the research subject. The CEMENTAR augmented reality application aims 

to create an interactive environment built according to constructivist learning theory. The 

CEMENTAR augmented reality application with a constructivist theoretical background 

would provide a connected learning environment to users with interaction and concrete 

learning materials. In this way, the augmented reality application will not be at the centre 

of the learning process; instead, the CEMENTAR takes students to the centre of the 

learning process. For this reason, it has been aimed to create an augmented reality 

application, which will be pedagogically appropriate for intended students group and 

learning environment that considers students needs and differences. 

 

The literature review of the educational purposes of augmented reality studies (Erbas and 

Atherton, 2020; Özdemir, 2017) show that former augmented reality studies used 
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different augmented reality application, which could be developed for the study or 

developed commercially. Although it has been seen that commercial applications cannot 

meet the pedagogical needs of the research, some commercial applications can be used to 

create active learning environments. Furthermore, apart from the augmented reality 

applications, it has been seen that the trend of augmented reality increasing in the last 

decade (Altinpulluk, 2019; Bacca et al., 2014). Therefore, this system's technical and 

pedagogical needs have been investigated in detail based on the literature review of the 

educational porpuses augmented reality studies to make the augmented reality 

applications entirely mobile-friendly and easy to use. Finally, the research on technical 

requirements, investigations have been made regarding the game engine options, software 

developer kits, user interface design, marker options and useable material type options. 

 

In the research for the pedagogical features of the augmented reality application, the 

inquiry has been focused on increasing students activity and providing more effective 

interaction in the learning process. For this purpose, different teaching and learning 

approaches have been examined their consistency with augmented reality; after 

examining the literature for finding an active and effective way to use augmented reality 

in the experimental research, the draft structure of the augmented reality application was 

created based on the previous structures on paper. Field experts and researcher have 

reviewed the draft version of the structure. According to field experts' opinions and 

further research, the application structure has been improved and formed into a more rigid 

plan. Following creating a rigid plan for the application, needs over the software and 

hardware were specified and then purchased. According to previous studies, the 

researcher has chosen the Unity game engine based on the software needs. The Unity 

game engine has been used for more than 3 billion applications around the world, and 

sixty per cent of all augmented reality and virtual reality composition has been powered 

by the Unity game engine (Anon., 2021C). Besides these high numbers, the Unity game 

engine has a big developer community where developers share their experiences and 

answer other developers questions. Thanks to this community, the augmented reality 

application development stage took less time than it could take. 

 

Although the Unity game engine supports different augmented reality software 

development kits, the game engine does not have an embedded augmented reality extent. 

For this reason, the Unity game engine needs an external software developer kit to supply 
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augmented reality features. According to the literature review of the educational purposes 

augmented reality studies, Vuforia is the most common software developer kit used in 

augmented reality studies. Vuforia, which is an augmented reality focused sub-brand of 

PTC technologies (Anon., 2021D), supplies a software development kit to embed 

necessary functions to create augmented reality in the Unity game engine.  In addition, 

Vuforia also has a big developer community, which can provide important software 

knowledge for developers, like the unity game engine. The Vuforia augmented reality 

developer community is supported by users of the Vuforia software developer and PTC 

official developers. In addition, Vuforia recognises QR codes and images, text, 3D 

objects, and user location. With all these features, Vuforia augmented reality software 

developer kit has been chosen for this research by the researcher. The project settings 

page, which shows Vuforia Augmented Reality Support of the CEMENTAR augmented 

reality application, can be seen in figure 7. 

 

 

Figure 7. The application configuration page of the CEMENTAR augmented reality 

application 
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The game engine and software development kit determining process have been followed 

with the augmented reality application development phase. The CEMENTAR augmented 

reality application project was created on the Unity game engine when the game engine 

installation process was completed. For having augmented reality features, the Vuforia 

software development kit has been added to the project by way of the Unity game engine 

asset store. Due to the limitations of the iOS-based mobile application development 

process, the CEMENTAR augmented reality application project only adapted to the 

android operating system. After the operating system adaptation stage, the screen size and 

graphic resolution settings are arranged based on the mobile device features. Lastly, a 

prefabricated script, which the Vuforia software developer community has suggested, was 

added to the project for increasing camera resolution and solving the camera focus 

problem for some mobile devices. After all these arrangements, the basics of the 

CEMENTAR augmented reality application has been completed. As an example scene of 

the CEMENTAR augmented reality application, the fall down animation scene can be 

seen in figure 8. 

 

 

Figure 8. The development page with animation materials of the CEMENTAR augmented 

reality application 

 

In the next phase of the augmented reality application development process, prefabricated 

materials are embedded into the project. In this way, the researcher tested the 

CEMENTAR augmented reality application's basics prior to the field tests. During the 

trials, the researcher identified some problems, for example, the size of the application 

and target detection problems. The marker detection problem was first solved by changing 
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the marker style; second, the application size problem was solved by changing the last 

product extension version. After these changes, the newer version of the CEMENTAR 

augmented reality the researcher tested application. Tests have been confirmed that all 

the problems on the CEMENTAR augmented reality application was solved before the 

field tests. As a result of the changes, the first version of the CEMENTAR augmented 

reality application was finalised for adding augmented reality materials. The first version 

of the CEMENTAR augmented reality application was tested at the pilot study to assess 

the user interface performance and user experience efficiency. The first step of the 

application development took two months. 

 

The second step of the CEMENTAR augmented reality application development started 

after the pilot study data analysis process. At the beginning of the second step, the 

CEMENTAR augmented reality application user problems and suggestions, which have 

been determined during and after the pilot study process, have been listed according to 

the pilot study data analysis results. According to the data analysis, pilot study participants 

mostly faced the problems caused by materials. The students' interviews have shown that 

the interaction level of the materials did not find as satisfactory. Therefore, the material 

design and production process replanned, and possible material options were decided by 

the researcher as a solution to the first problem. Then new material options were reviewed 

by field experts, and then a new material design process and materials were established. 

The second problem was the application performance, which was observed as some 

freezing during the augmented reality activities. The 64-bit version of the CEMENTAR 

augmented reality application has been developed and tested to improve applications` 

mobile device performance to solve the second problem. With all these changes, the 

newer version of the CEMENTAR augmented reality application was tested and 

approved for the main study process. 

 

The lastest of the CEMENTAR augmented reality application development phase was 

conducted after the first phase of the main study and revision. During the first phase of 

the main study, it has been expressed that long instruction videos were not efficient 

material for augmented reality activities. Besides this reflection from the users, it has also 

been observed that students' minor movements with their hands affect the augmented 

reality application target detection due to the marker sensitivity. This effect on the target 

detection was causing the video to disappear and video instruction to restart from the 
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beginning. To solve this problem on video materials, video material time and the need for 

video instruction are reduced with additional materials. In this way, marker sensitivity 

caused the problem to be eliminated and the final version of the application formed. The 

animation panel of materials can be seen in figure 9. 

 

 

Figure 9. Animation panel of materials 

  

The general properties of the CEMENTAR augmented reality applications; 

• The CEMENTAR can be installed on android devices such as smartphones and 

tablets. 

• The application can demonstrate a wide variety of educational materials, for 

example, images, videos, 2D and 3D animations, 3D models and voice records. 

• The simple interface decided for the lower cognitive load, which could be caused 

by the lack of usefulness of the application. 

• The application contains all the materials, so users do not need an internet 

connection when the application is running. 
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3. 5. 1. 3 Pilot Study 

The pilot study was carried out between 15 October to 13 November 2018 in Turkey. It 

has been aimed to find to application's user problems and general reliability. For this 

purpose, two groups of students have used the CEMENTAR augmented reality 

application for four weeks. Before the experimental research process, students from two 

classrooms were informed about the augmented reality approach and how to use the 

CEMENTAR augmented reality application in and out of the classroom environments. 

After the instructional phase, according to the weekly achievement plan of the course, 

weekly course sheets containing the target images and brief information about the content 

have been distributed by the researcher to the students from each classroom. 

 

The researcher observed the classroom environments while the pilot study course lecturer 

continued the taught throughout four weeks to figure out user problems. Also, one 

classroom representative from each group created a connection between students and the 

researcher. In this way, it has been aimed that if the students find out any problem outside 

the classroom, they can quickly inform the researcher about the problem. According to 

these quick responses, minor problems have been solved during the experimental process, 

such as augmented reality material presentation angle or the target resolution problems. 

Therefore student responses on major problems, such as over the improvements and some 

time-consuming problems, have been collected from the students during the experimental 

research process by the researcher for further corrections on the materials and the 

application. After the pilot study stage, extensive improvements over the predetermined 

problems have been made. Besides the students' response to the improvements and the 

problem reports over the classroom representatives, semi-structured interviews have been 

done after the pilot study process. Also, some suggestions were gathered from students 

to improve the augmented reality application, augmented reality materials and the 

experimental research design. 

 

The pilot study data, collected from semi-structured interviews and informal notifications 

over the classroom representatives, first transcripted from voice records to text, then 

translated to English and then coded for descriptive analysis. After that, the transcription 

and translation process, descriptive analysis were carried out on all coded data. Each type 

of problem, problem frequencies, and requirements were categorised for editing the 

CEMENTAR augmented reality application, materials, or the experimental research 
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process. Lastly, the suggestion list was prepared to make all necessary changes to the 

application, materials and the process. 

 

To sum up, as a result of the pilot study development needs of the application, problems 

materials about the material types and material presentations and the experimental 

research process were determined. 

 

3. 5. 1. 4 Course Selection 

The course selection stage was carried out after determining the research subject at the 

higher education level. For the purposes of the research, it was decided to conduct the 

experimental research in the English language preparation course, which is rich in abstract 

content and contains activities that students can do. In addition, it was thought that it 

would be beneficial to continue the research period for six weeks to fully understand and 

apply the augmented reality approach without any interruption, such as holidays or exam 

weeks. As the study group of the research, the students of the English preparatory course 

A2 level, which is equivalent to pre-intermediate level English proficiency level, was 

qualified as more appropriate to meet the needs, which covers grammar and vocabulary 

knowledge in English, that A2 level English language preparatory course students could 

provide the necessary capacity for experimental design research. 

 

The experimental research group selection led to the course selection process to find an 

appropriate course topic. For this reason, the course lecturer reviewed A2 level English 

language preparatory course content and additional contents, which are not included in 

the course plan according to the course's purpose. In this process, the A2 level English 

language preparatory course students` expected degree of success, grammar and 

vocabulary knowledge were used as the main criteria for determining the course content. 

According to the course lecturer and field experts' suggestion, the phrasal verbs in English 

have been chosen. The main content of the phrasal verbs in English was limited to fit in 

six weeks of the experimental research timeline. For this purpose, the most common 

phrasal verbs in English have been determined, and the content is limited to six phrasal 

verbs groups in English. 
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3. 5. 1. 5 The First Phase of The Main Study 

The first phase of the main study, which was carried out between 15 April and 24 May 

2019, was planned as the main experimental study phase of the research. On the other 

hand, the first phase of the main study was planned as the actual experimental study phase 

of the research, so this phase was designed and organized as the main experimental study 

of the research. Therefore, the first phase of the main study was completed with three 

research groups: two augmented reality experimental groups and the control group. While 

one of the experimental groups formed the needs of the traditional classroom augmented 

reality group of the research, the other group formed the needs of flipped learning method 

classroom augmented reality group of the research. 

 

At the beginning of the first phase of the study, according to ethical considerations and 

the informed consent form, the course lecturer, faculty management and the students were 

informed about their role and responsibilities during the experimental research process. 

Besides informing participants about roles and responsibilities, the instruction section 

was completed with each experimental group about the augmented reality and the 

CEMENTAR augmented reality application. In addition, the flipped learning method 

group has also completed a section about the flipped learning method. After the 

information sections, the student information form, pre-academic achievement test and 

the Motivated Strategies for Learning Questionnaire were filled by participants on paper-

based forms. Following the pre-test application process, the experimental research 

process had been started. 

 

In the first week of the first phase of the main study, both experimental groups performed 

augmented reality activities over the CEMENTAR augmented reality application in the 

classroom. The course lecturer of the first phase of the main study started to integrate 

augmented reality activities. In this way, it has been aimed to observe students ability to 

use the CEMENAR augmented reality application with the augmented reality materials 

under supervision. The supervision was thought of as necessary because of the augmented 

reality concept commonly new for students; therefore, at least one time, having 

experience under supervision could help further progress. In this way, minor user 

problems were eliminated, and the researcher supervised possible device problems in the 

classroom environment. Furthermore, besides the supervision over the students' 

augmented reality ability, from the first week of the experimental research process, 
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weekly study sheets, which have target images and brief knowledge about the content, 

had been distributed by the researcher to all experimental group students. 

 

From the second week of the first phase of the main study, the traditional classroom 

augmented reality group students continued to perform augmented reality activities in 

their classroom in addition to the weekly course plan. In the traditional classroom 

augmented reality group, students received the weekly course sheets just before the 

weekly course hour from the researcher. The course lecturer narratively presented the 

weekly course content during the course hours. After the narrative presentation section, 

students started to perform the augmented reality activities according to the activity plan, 

which was presented via the projection system—each augmented reality activity was 

dedicated to one achievement or one example of the achievement. The augmented reality 

activity plan was presented on the projection system and narrated by the course lecturer 

with related examples. During the augmented reality, activities interactions between the 

students were allowed to help each other perform the activity. The traditional classroom 

augmented reality group followed a similar activity plan at the third, fourth, fifth, and 

sixth weeks of the experimental research. 

 

The flipped learning method classroom augmented reality group followed a different 

instruction plan than the traditional classroom augmented reality group in the same 

period. In the first week, the flipped learning method group completed the augmented 

reality activities in the classroom environments. After then, the researcher distributed the 

course sheets for the second week and instructed students about the flipped learning 

method. From the course sheets distribution to the weekly course hour, students had 

expected to perform augmented reality activities and watch the instruction videos, which 

contained brief knowledge about the weekly content aside from the course sheet. In the 

second week, same the course lecturer with the traditional classroom augmented reality 

group did not narrate the entire content in the classroom. Instead, the interactive question, 

answer section was managed by the course lecturer about the weekly content in the 

classroom. Therefore minor misunderstanding was tried to be avoided. After that, the 

same activity plan was presented in the question-answer section, and a similar narrative 

story was used to perform activities. The flipped learning method classroom augmented 

reality grouped followed the similar activity plan at the third, fourth, fifth and sixth week 

of the experimental research. 
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During the first phase of the main study, both experimental groups received the same 

activities and course content from the same course lecturer for all groups. However, while 

the flipped learning method classroom group had access to the weekly course sheet one 

week before the weekly course hour, the traditional classroom augmented reality group 

did not have access to the same content before the weekly course hour. Even though the 

groups had a different schedule to access weekly course sheets, both groups could 

perform the same activities and watch the instruction videos after the weekly course hour. 

 

The course lecturer controlled all augmented reality activities and instructional videos 

throughout the first phase of the main study. In this way, it has been aimed that students 

could not get unneeded information which could cause extra cognitive load. After the six-

week experimental process plan, the second study has been ended end of May 2019. Then 

the data collection process has been started. 

 

The data collection process over the post-tests and the experimental research group's 

interviews is planned in two stages at the end of May 2019. At the first stage, the post-

academic achievement test was the same as the pre-academic achievement test, and the 

post-MSLQ forms were aimed to fill out by students from all three groups. In the second 

stage of the data collectıon process, semi-structured interviews were conducted with 

students from the experimental group individually by the researcher. However, due to 

Ramadan, when the believer of Islam fasts for a month under specific rules, such as no 

nourishment taking from sunrise to sunset, the student's attendance rate had down during 

the study. The decrease in attendance to course hours also affected the data collection 

process. At the first stage of the data collection, to avoid low attendance for the data 

collection process, the academic achievement test was completed in the classroom with 

the help of the course lecturer. Then the post Motivated Strategies for Learning 

Questionnaire was distributed to students to fill at home. However, participants did not 

pay enough attention to completing the MSLQ post-test. Due to the lack of attendance 

problem, one of the experimental research groups reached only over fifteen per cent 

response rate at the post-tests. 

 

On the other hand, the second stage of the data collection process was completed with 

fewer problems. Thanks to the end of the year exhibition of the different courses, a 

sufficient number of the experimental research group students participated in semi-
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structured interviews. The semi-structured interviews were held in the course lecturer 

office by the researcher. Each student participated in the interview section individually. 

Also, each student received a verbal briefing from the researcher about the scope of the 

interview and the usage of the related data collected from interviews before the interview 

process. At the end of the semi-structured interview section, each experimental research 

group had reached more than ten per cent student representation in the interviews. 

 

At the end of the data collection process of the first phase of the main study, the data 

collected from the student information form, the pre-tests and post-tests, and the semi-

structured interviews were processed in two separate stages. On stage one of the data 

processing, the semi-structured interviews, which were made in participants` native 

language, were transcripted in Turkish. Then the transcripted data was translated into 

English by the researcher, who is a native Turkish speaker. After that process, the 

interview data were coded in English for further analysis. Then, the quantitative data, 

collected on paper-based forms, tests and questionnaires, entered the computer 

environment in another stage. 

 

During the data entry process of the quantitative data, the lack of attendance problem had 

shown up. While the number of participants on the student information form, pre-test of 

the academic achievement, pre-test of the Motivated Strategies for Learning 

Questionnaire were enough to perform statistical analysis, the number of participants on 

the post-test of the academic achievement, post-test of the Motivated Strategies for 

Learning Questionnaire were not enough to perform statistical analysis in groups or 

between the groups. At that point, it had been evaluated that the existing quantitative data 

could not answer the related research questions. For this reason, it has been suggested to 

conduct another experimental research over the research questions. 

 

As a result of the first phase of the main study, it has been decided to conduct another 

experimental research over the same research questions. Also, while the quantitative data 

of the first phase of the main study resulted ineffectively, the qualitative data of the same 

process created beneficial suggestions for further studies. Therefore, the qualitative data, 

which had been collected in the first phase of the main study, have been decided to use to 

improve further phases of the research, which would be needed an increased quality of 

the augmented reality application and the augmented reality materials. For this purpose, 
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the first phase of the main study's semi-structured interview results is given in the 

following chapter with the unrecorded interview and classroom observation notes. 

 

3. 5. 1. 6 Preparation of Data Collection Tools 

The data collection tools, which are the student information form, the academic 

achievement test, the Motivated Strategies for Learning Questionnaire (MSLQ) and semi-

structured interview forms, have been started to prepare after the research subject and 

course selection process. The academic achievement test, which was aimed to determine 

students learning on the course topic, has been developed in cooperation with the course 

lecturer and the researcher. To measure students' motivational beliefs and learning 

strategies in English language courses, the Motivational Learning Strategies 

Questionnaire, which can help to explain different dimensions more deeply, was decided 

to use the appropriate version of the scale for university students. In addition to the 

academic achievement test and the MSLQ, to reveal the results of the experimental 

process more deeply, it was thought that the interview technique would be appropriate 

under the qualitative research method. For this reason, interview forms, which are 

determined for the course lecturer and students, were prepared by the researcher. The 

details of the data collection tools, which were the student information form, the academic 

achievement test, the Motivated Strategies for Learning Questionnaire and the semi-

structured interview forms, were explained in the previous section of data collection tools.  

 

In addition to the previous development process, which was explained in the data 

collection section, practical preparations were completed in this step. For this purpose, 

the samples of the printed versions of the forms were prepared for the readability controls. 

The number of data collection tools was calculated more than the number of participants 

in each research group. In this way, it has been aimed to prevent any unpredicted problem 

over the printed data collection tools. 

 

3. 5. 1. 7 Preparation of Augmented Reality Activities 

The preparations of the augmented reality activities stage cover the development and 

production of the augmented reality activities for the experimental research process. In 

this stage, a total of twenty-five augmented reality activities, which were dedicated to one 

of the phrasal verbs in English, in seven verbs group were developed for the experimental 
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research process. The augmented reality activities, which were presented on the 

augmented reality application, were created in cooperation with the course lecturer and 

the researcher. 

 

In the first stage of developing augmented reality activities, stories were created to make 

the meaning more visible for this purpose, each of the phrasal verbs matched with the 

most common meaning of itself. Then the meaning was turned into a short story, which 

was long as just a sentence. At this stage, it has been aimed to direct students to the most 

common meaning of each phrasal verb. In this way, while the meaning of each phrasal 

verb was limited, preventing to miss learning or confusion between the meaning, the 

activity developing process managed with less story. At the end of the story developing 

stage, the two field experts reviewed twenty-five different augmented reality stories about 

the harmony between the meaning and the story of the phrasal verb. After that, some of 

the stories were improved according to the suggestions of the field experts. 

 

In the second stage of the augmented reality activity development process, stories, which 

the course lecturer and the researcher created, were reviewed by the two field experts, 

then stories were turned into 2D animations by the researcher. In this stage, the Unity 

game engine, which was used for developing the augmented reality application, and 

graphic editing software, were used. First of all, a character was created to represent the 

person in the story. Then the character was added to Unity assets to use in the Unity game 

engine. Next, the assistant materials were produced with graphic software to create related 

materials for each story. Then, with the help of the bine creator of the Unity game engine, 

the character got the human movement features. Later, each story was produced as a 2D 

animation using related assistant materials and the main character. 

 

In the third stage of the preparation of the augmented reality activities, 2D animations 

were reviewed and finalised to use on the CEMENTAR augmented reality application. 

Firstly, all twenty-five 2D animations were reviewed by the field experts. Then some of 

the animations were edited to highlight the meaning of the phrasal verb; in this stage, 

some additional materials were added into the scene to create a more appropriate stage 

on screen. After that, all approved 2D animations were added to the dedicated target 

images to create fully-functional augmented reality activities. Lastly, the CEMENTAR 
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augmented reality application exported from the Unity game engine to distributing 

students. 

 

3. 5. 2 The Main Study Experimental Application Process 

The main study experimental research process was conducted between 25 November 

2019 - 10 January 2020. This process covers pre-test implications, the main experimental 

application, post-tests and semi-structured interviews. This section will explain the stages 

of the main experimental application process in detail. 

 

3. 5. 2. 1 Performing of Pre-Tests 

The academic achievement test and student information form were printed in one booklet, 

while the Motivated Strategies for Learning Questionnaire was printed in another booklet. 

In order to determine the experimental and control group students academic achievement 

level, motivational belief level and learning strategy level, pre-tests were implemented 

one week before the research. Also, a student information form was implemented with 

the academic achievement test to get some demographic information about participants. 

In order to collect the data in a healthier way, academic achievement test and student 

information form were applied to students on a different day than the Motivated Strategies 

for Learning Questionnaire application day. 

 

3. 5. 2. 2 Organising of Experimental and Control Groups 

In this stage, experimental and control groups were formed. For this purpose, students 

from three different classes, determined at the A2 English proficiency level, were 

randomly assigned as the experimental and control groups. Due to the pre-assigned 

classrooms, students could not be assigned to classrooms randomly. The details of the 

student and group arrangement were explained in the research group section.  

  

Based on the English proficiency exam conducted by the school management to assign 

students to classes, all three groups accepted as a similar knowledge level. However, this 

assumption was tested with pre-academic achievement test results. Besides the academic 

knowledge level of students, in order to investigate the equivalences of groups before the 

experimental application, students were examined in terms of gender, internet usage 

levels, internet ownership status at home and technological tools they have, and 
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awareness of augmented reality. According to the student information form, it was 

concluded that they are equivalent in terms of these variables. Finally, the pre-test results, 

which were the student information form, the academic achievement test and the 

Motivated Strategies for Learning Questionnaire, were applied to each class. 

 

3. 5. 2. 2. 1 Research Groups 

The main study groups consist of 61 students studying Enligh language courses at the 

college of foreign languages, which belongs to one of the state universities in Ankara, 

Turkey. The research was carried out within the scope of the English foreign language 

course in the fall semester of the 2019-2020 academic year. Classes at the school are 

organised based on the students standardised English proficiency exam scores. According 

to English proficiency exam scores, students were placed into the pre-intermediate, 

intermediate or upper-intermediate level classroom. In this way, students were placed in 

the classroom with students who had a similar English proficiency exam score. Due to 

the existing system, students could not be placed in the classroom randomly; for this 

reason, study groups, which were at the same level according to the English language 

level, were randomly assigned as the experimental and the control groups. 

 

For a random selection, the draw was made between three classrooms. As a result of the 

drawing of lots, experimental groups and the control group were determined. Classroom 

number 20 formed experimental group 1; classroom number 38 formed experimental 

group 2, and classroom number 46 formed the control group. The foreign language school 

management arranged each classroom with approximately the same number of students. 

Therefore, a similar number of students with similar English proficiency exam scores 

were organised as the research groups. In the last condition, the number of students and 

gender distribution of the students in the experimental groups and the control group is 

given in Table 4. 
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Table 4. Distribution of Students in the Experimental and Control Groups by Gender 

Groups 

χ2 
 

p  Exp. Gr. 1 Exp. Gr. 2 Control Total 

Female 10 (50%) 10 (47.62%) 8 (40%) 28 (45.90%) 

0.636 0.727 
Male 9 (45%) 11 (52.32%) 12 (60%) 32 (54.46%) 

N/A 1 (5%) 0 (0 %) 0 (0%) 1 (1.64%) 

Total 20 (100%) 21 (100%) 20 (100%) 61 (100%) 

*p>0.05 

 

When Table 4 is examined it is evident that 50% (N = 10) of Experiment 1 group students 

were female 45% (N = 9) of them were male, 47.62% (N = 10) of Experiment 2 students 

were female, 52.32% (N = 13) were male, 40% (N = 8) of the control group students were 

female and 60% (N = 12) were male. As it can be seen that one participant from 

experimental research group 1 did not respond to his or her gender identity. According to 

these data, it was revealed by Chi-square analysis that there was no difference in the 

distribution of research groups by gender. 

 

Before the experimental process, in addition to the gender and classroom size distribution, 

a student information form was used to gather students' data. The student information 

form provided data about the participants who were placed in the experimental groups or 

the control group. This data contains the students' answers about the information 

technologies tools they have, the level of internet usage, whether they have internet in 

their home, if the use of the internet benefits their lessons and whether they know 

augmented reality. 

 

The information technologies tools that students have are essential for them to be able to 

experience augmented reality technology as new educational technology. Therefore, it is 

vital for the applicability of the research that the participants in the groups have mobile 

devices, which can perform augmented reality applications, for example, smartphones or 

tablets. Information technologies tools of the students in the groups are shown in Table 

5. Therefore, having at least one mobile device suitable for performing an augmented 

reality application was required to participate in the study. For this reason, participants 
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have at least one mobile device; chi-square analysis has not been performed as to whether 

there is a difference between groups. 

 

Table 5. IT technology ownership status of students 

IT Tools 
Groups 

Total 
 Exp. Gr. 1 Exp. Gr. 2 Control 

Smartphone 
Has 20 (100%) 21 (100%) 20 (100%) 61 (100%) 

Has not 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Tablet 

Has  9 (45%) 7 (33.33%) 14 (70%) 31 

(50.82%) 

Has not 10 (50%) 14 (66.66%) 6 (30%) 30 

(49.18%) 

N/A 1 (5%) 0 (0%) 0 (0%)  

 

Internet ownership rates in students' homes in groups are shown in Table 6. When the 

table is analysed, it is seen that all students of the Experimental group 1 have an internet 

connection in their homes; one student in Experimental group 2 and three students in the 

Control group do not have an internet connection in their homes. In general, it can be said 

that students are equivalent to their home in terms of internet connection ownership. 

 

Table 6. Internet connection status at students’ home 

Internet 

Connection at 

Home 

Groups 

Total 

Exp. Gr. 1 Exp. Gr. 2 Control 

Has 18 (90%) 21 (100%) 17 (85%) 56 (91.80%) 

Has not 1 (5%) 0 (0%) 2 (10%) 3 (4.92%) 

N/A 1 (5%) 0 (0%) 1 (5%) 2 (3.28%) 

Total 20 (100%) 21 (100%) 20 (100%) 61 (100%) 

 

Internet usage levels of the students in the groups are shown in Table 7. When the table 

is examined, it is understood that the level of internet usage ability of students in the study 

groups is above the fair and good level. The Chi-square comparison also shows that the 

groups are not significantly different in terms of their internet usage skills. 
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Table 7. Level of internet usage ability of students 

Level 
Groups 

Total χ2  p 
Exp. Gr. 1 Exp. Gr. 2 Control 

None 0 (0%) 1 (4.76%) 0 (0%) 1 (1.64%) 

8.998 0.532 

Poor 0 (0%) 1 (4.76%) 2 (10%) 3 (4.92%) 

Fair 8 (40%) 7 (33.33%) 5 (25%) 20 (32.79%) 

Good 10 (50%) 7 (33.33%) 10 (50%) 27 (44.26%) 

Excellent 1 (5%) 4 (19.05%) 3 (15%) 8 (13.11%) 

N/A 1 (5%) 1 (4.76%) 0 (0%) 2 (3.28%) 

Total 20 (100%) 21(100%) 20(100%) 61 (100%) 

*p>0.05 

 

The rates of the students regarding whether their internet use benefits their lessons are 

shown in Table 8. When the table is analysed, it is seen that the majority of internet use 

is beneficial for the lessons in all three groups. In general, it can be said that students will 

not be disturbed from using the internet in the realisation of augmented reality activities. 

 

Table 8. The benefits of internet usage for lessons 

Using the 

Internet 

Groups 
Total 

Exp. Gr. 1 Exp. Gr. 2 Control 

Beneficial 18 (90%) 20 (95.24%) 18 (90%) 56 (91.80%) 

Not beneficial 1 (5%) 1 (4.76) 2 (10%) 4 (6.56%) 

N/A 1 (5%) 0 (0%) 0 (0%) 1 (1.64%) 

Total 20 (100%) 21 (100%) 20 (100%) 61 (100%) 

 

The ratios of whether students have previous knowledge of augmented reality technology 

are shown in Table 9. In general, it can be said that at least one-third of the participants 

in all three groups had knowledge about augmented reality technology prior to the study. 

As a result of the Chi-Square test, the groups did not show a significant difference in 

terms of their knowledge about augmented reality technology. 

 



99 

 

Table 9. Students augmented reality knowledge status 

Groups 

χ2  
 

p 

Augmented 

Reality 

Knowledge 

Exp. Gr. 

1 

Exp. Gr. 

2 Control Total 

Knowledgeable 7 (35%) 14 

(66.66%) 

12 (60%) 33 (54.10%) 

3.888 0.143 

Not 

Knowledgeable 

12 (60%) 7 

(33.33%) 

8 (40%) 27 (44.26%) 

N/A 1 (5%) 0 (0%) 0 (0%) 0 (0%) 

Total 20 

(100%) 

21 

(100%) 

20 

(100%) 

61 (100%) 

*p>0.05 

 

Besides demographic information, which was gathered from the student information 

form, pre-test results for each group were analysed to investigate before the experimental 

process to the controlling groups' equivalence. The results related to the pre-tests are 

explained in detail in the Results Section. When the results were analysed, no statistically 

significant difference was found between the pre-test scores of the classes in terms of the 

academic achievement level. Therefore, according to these results, it can be said that the 

groups are equivalent in terms of the academic knowledge level of phrasal verbs in 

English. 

 

3. 5. 2. 3 Informing Students 

The informing to students process was managed by the course lecturer. The course 

lecturer, who has a master of science degree in Computer Education and Instructional 

Technology, which is an educational technology dedicated department in Turkey, has 

been working as a lecturer at a foreign language school for more than nine years. 

Therefore, the course lecturer had more than two-year experiences, which included a 

master of science thesis on augmented reality in language teaching. Besides the prior 

experience of the course lecturer, the researcher informed the course lecturer about the 

experimental research, augmented reality, the CEMENTAR augmented reality 

application and the flipped learning method in person. Informing of the course lecturer 



100 

 

was completed in two stages, which were theoretical and practical sections, by the 

researcher. First, the researcher informed the course lecturer about the theoretical part of 

the experimental research, augmented reality, and the flipped learning method. Then in 

the practical section, the CEMENTAR augmented reality application is used by the 

researcher and the course lecturer together. At the end of the training of the course 

lecturer, the course lecturer made a presentation about the experimental research process, 

augmented reality, and the CEMENTAR augmented reality application and the flipped 

learning method. 

 

In the first week of the experimental research plan, experimental research groups, which 

were the traditional classroom augmented reality group and the flipped learning method 

classroom augmented reality group, were informed about the experimental design 

research, participants responsibilities, participants rights, and the CEMENTAR 

augmented reality application. The information process has been organised as a two-

classroom hour seminar. The seminar process was planned in order not to affect students 

usually lesson scheme. For this reason, seminars were given after the course hours on two 

days. The course lecturer gave the seminar, who holds a master of science degree in 

Computer Education and Instructional Technologies. 

 

On the first day of the seminar, students who belong to the traditional classroom 

augmented reality group were informed about the experimental design research, 

participants' rights, and participants' rights. Also, research ethics were explained to the 

participants. Then, the CEMENTAR augmented reality application was presented to 

students on the second day. Within the context of the CEMENTAR augmented reality 

application, a few augmented reality activities, which show the idea of augmented reality 

and user experience to students, have been shown to the participants. In addition to the 

seminar hours, a few days were given for students to examine the CEMENTAR 

augmented reality application. 

 

Apart from the traditional classroom augmented reality group students, the flipped 

learning method classroom augmented reality group students were also informed about 

experimental design research. Within the context of the experimental research, students 

received information about the experimental design research, participants responsibilities 

and participants rights on the first day of the experimental research seminar. Besides these 
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common sections, the flipped learning method classroom augmented reality group 

students were informed about the flipped learning method. Then, on the second day of 

the experimental research seminar,  the CEMENTAR augmented reality application was 

presented to students with some example activities. Lastly, a few days were given for 

students to examine the application. 

 

Consequently, all experimental group participants were informed about the experimental 

design research, participants responsibilities and participants rights, and the CEMENTAR 

augmented reality application. In addition to these sections, the flipped learning method 

classroom augmented reality group was also informed about the flipped learning method. 

The information seminar was organised after the pre-test applications; it has been aimed 

that external motivation sources should be kept away during the pre-test implications. 

Therefore, the seminar sections have been completed without any effect on the pre-test. 

Also, students gathered information about the research. 

 

3. 5. 2. 4 Performing To The Main Experimental Process 

After the preparation procedures for the experimental research process, the main 

experimental research implication process has been started. This section explains the 

main experimental research implication process in detail. The method to be applied in the 

experimental groups and the control group is shown in Table 10. 

 

Table 10. Methods Applied in Experimental and Control Groups 

Groups Method 

Exp. Gr. 1 Standard course program + Augmented reality activities 

in the flipped learning method environment 

Exp. Gr. 2 Standard course program + Augmented reality activities 

in the traditional classroom environment 

Control Standard course program 

 

3. 5. 2. 4. 1 Activities On The Control Group 

The same lecturer taught both the experimental research groups and the control group in 

the English Language course throughout the experimental research process. The course 

lecturer has managed the course plan according to the English Language course 

curriculum. Unlike the experimental research groups, the control group followed the 
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standard course curriculum without any technological and methodological extension. 

Throughout the experimental research process, the control group completed the content 

of the phrasal verbs in English as in other course contents. During the experimental 

research process, students from the control group have never experienced augmented 

reality or the flipped learning method. 

 

3. 5. 2. 4. 2 Activities On The Experimental Groups 

After informing the experimental research group students, the experimental research 

process was started simultaneously for both experimental research groups. For this 

purpose, according to the weekly course schedule, the same activity sheets had been 

started to distribute the experimental research groups to performing augmented reality 

activities. Besides this similarity, in the first week, both of the experimental research 

groups performed the augmented reality activities in the same way. In this way, it has 

been aimed to use the CEMENTAR augmented reality activities without problems, which 

would be caused by the lack of experience on the CEMENTAR augmented reality 

application. The augmented reality activity performing the process is shown in figure 10. 

 

 

 

In the control group, the course lecturer used common practice, which was the narrative 

teaching method with computer-supported materials to teach phrasal verbs in English. 

During the process, the course lecturer narrated the meaning of the phrasal verbs in 

Traditional Classroom Augmented Reality Group

Activity sheets were given before the classroom 
hour.

Course lecturer explained the phrasal verbs verbally. 
Then augmented reality activities were performed 

by students.

Students created their example sentences in the 
classroom.

Students repeated the activities out of classroom 
time (optional).

Flipped Learning Method Classroom Augmented 
Reality Group

Activitiy sheets were given one week before the 
classroom hour.

Students performed augmented reality materials 
themselves. And created at least one example 

sentence for each phrasal verb.

Lecturer briefly repeated the meanings and narrative 
story activity performed.

Students presented their example sentences in the 
classroom.

Students repeated the activities out of classroom 
time (optional).

Figure 10. The augmented reality activity performing process 
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English and used simple graphic examples to explain the meaning. In addition to the 

narrative teaching activities, it had been asked to write related sample sentences as 

homework. 

 

In the first week, the course lecturer distributed the weekly course sheet before the lecture 

hour to experimental research group 1. Then, the course lecturer explained the first 

phrasal verb group in a narrative way to the classroom. After that, students and the course 

lecturer used the CEMENTAR augmented reality application to perform related 

augmented reality activities in the classroom. For this stage, the course lecturer created a 

story, which covers all the phrasal verbs in order, based on one of the famous tv series,  

which is well known by the students. When the course lecturer paused the tell the story, 

students used the CEMENTAR augmented reality application to activate related 

animation. Then, students explained the phrasal verb for continuing the story. When 

augmented reality activities were completed, the course lecturer instructed the students to 

write example sentences as homework about the phrasal verbs. At the end of the course 

hour for week one, the course lecturer distributed the weekly course sheets for the second 

week, and the course lecturer instructed the students about their responsibilities. 

 

In the second week of the experimental research process, students who were part of the 

flipped learning method group attended the classroom preparation over the weekly course 

sheet. At the beginning of the course, the course lecturer briefly talked about the phrasal 

verbs, which would be related to the augmented reality activities, then the course lecturer 

started to narrate the story. This time, the course lecturer created gaps in the story to 

discuss and explain the correct phrasal verb for the story with students. When the course 

lecturer paused the telling the story, students chose the possible phrasal verb from the 

weekly course sheet and explained why that phrasal verb was correct in that story. If there 

was a dispute between the students, students were encouraged the defend and explain the 

answers. The students created small and big discussion groups naturally to defend the 

answer. Students used the CEMENTAR augmented reality application to defend answers 

with related 2D animations in this defence progress. At the end of the discussion section, 

agreed answers were explained by the course lecturer again. Then the story continued to 

the following phrasal verb in English. At the end of the stories, students presented phrasal 

verb sentence assignments written at home before the classroom hours. From the second 

week of the experimental research process, experimental research group 1 completed 
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augmented reality activities in accordance with the flipped learning method weekly study 

plan. 

 

The students from the experimental research group 2, which completed the experimental 

research process as the traditional classroom augmented reality group, started to perform 

augmented reality activities after the informing section. In the first week of the 

experimental research process, students followed the same path with the experimental 

research group 1, which completed the experimental research process as the flipped 

learning method classroom augmented reality group. 

 

In the first week, the course lecturer distributed the weekly course sheet before the lecture 

hour to experimental research group 2. Then, the course lecturer explained the first 

phrasal verbs in a narrative based teaching method to the classroom. After the narrative 

teaching section, students and the course lecturer used the CEMENTAR augmented 

reality application to perform related augmented reality activities in the classroom. For 

this stage, the course lecturer created a story, which covers all the phrasal verbs in order, 

based on one of the famous tv series, which the students know. When the course lecturer 

paused the tell the story, students used the CEMENTAR augmented reality application to 

activate related animation. Then, students explained the phrasal verb for continuing the 

story. When augmented reality activities were completed, the course lecturer instructed 

the students for writing example sentences as homework about the phrasal verbs. At the 

end of the course hour for week one, the course lecturer briefly repeated the phrasal verbs, 

which were performed with augmented reality activities in the classroom. 

 

The teaching process did not change from the second week for the experimental research 

group 2. The course lecturer distributed the weekly course sheets each week before the 

lecture hour. The lecture hours started with a narrative based teaching method for phrasal 

verbs, then the narrating the tv series, which was based on different tv series from the 

other weeks, started. This step was followed by performing augmented reality activities 

on the CEMENTAR augmented reality application. In that step, students encourage to 

defend and explain their views on the 2D animations. If the students view is different 

from the expected view for the explanation, the course lecturer or students, who have a 

correct view over the 2D animation, explained the meaning of the phrasal verb. At the 

end of the augmented reality activity section, the course lecturer briefly repeated the 
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phrasal verbs then the students presented their example sentences about phrasal verbs, 

which were discussed one week ago. With this presentation section, students found a 

chance to present example sentences on phrasal verbs and discuss the phrasal verbs from 

a different perspective. 

 

The CEMENTAR augmented reality application is designed as a whole application, 

including all the material needed to demonstrate with the activities. In this way, it has 

been aimed to use the augmented reality application without the need for an internet 

connection. The internet free feature is planned to improve the usability of the augmented 

reality application, especially during commuting. Also, students were informed about this 

feature so that students could perform and repeat the augmented reality activities after the 

lecture hours. 

 

3. 5. 2. 5 Performing of Post-Tests 

In the last week of the experimental research process, the post-tests, which were the same 

academic achievement test and the Motivated Strategies for Learning Questionnaire with 

the pre-test, were applied to all three research groups. In order to collect the data in a 

healthier way, the post-test application process was separated into two days. On the first 

day of the post-test application process, the post-academic achievement test was applied 

to the experimental research groups at the same time. On the second day of the post-test 

application process, the Motivated Strategies for Learning Questionnaire was applied to 

the experimental research groups at the same time. During the post-test application 

process, data collection tools have been treated precision when tests have been applied to 

all groups in similar environments and simultaneously. Also, the post-test application 

process was supervised by the three lecturers for each classroom environment. All the 

necessary precautions have been taken to affect the students to a minimum level 

throughout the post-test application process. 

 

3. 5. 2. 6 Conducting Semi-Structured Interviews 

The semi-structured interviews were conducted with the students from the flipped 

learning method classroom augmented reality group and traditional classroom augmented 

reality group. A list, which contains the voluntary students to participate in an interview, 

was prepared by the course lecturer to collect data from students about their thoughts 
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about augmented reality, experience over the augmented reality activities and the 

expectations for future applications. The interview process was conducted in the lecturer 

office, where the interviewer asked the semi-structured question from the semi-structured 

interview form for the student version. In addition to the paper-based informed consent 

form, before each interview, the researcher verbally declared the information from the 

informed consent form, and students gave verbal consent for voice recording. In this way, 

students allowed the researcher to record participants vocal answers.  

 

During the whole process of the semi-structured interviews, the researcher read each 

question aloud, and then decent time was given to students to answer. If a student needed 

a further explanation, the researcher opened up the question with probe phrases or 

paraphrased the question. An interview with an experimental group of students took 

between 4 to 7 minutes. A total of fifteen interviews were conducted with the 

experimental research group participants.  

 

An interview was also conducted with the course lecturer. The interview with the course 

lecturer was handled in the same office, where the researcher asked questions from the 

semi-structured interview form for the lecturer version. A similar path was followed for 

the student interviews during the interview with the course lecturer. The interview with 

the course lecturer took more than twenty minutes.  

 

During the whole process of the semi-structured interviews, both students and lecturer 

called with their names, but during the transcription, each student and the lecturer coded 

with cod numbers, which contain one letter and one number, to keep participants identities 

unknown. 

 

3. 6 Data Analysis 

The data analysis process is handled in four stages: data preparation, data verification, 

quantitative data analysis, and qualitative data analysis. The data preparation and the data 

verification process were performed for both the quantitative and the qualitative data.  

 

In the data preparation process, all the data collected with paper-based data collection 

tools and voice records were prepared for the data verification process. For this purpose, 

all paper-based data, which covers student information form, pre-tests and post-tests of 



107 

 

the academic achievement test and the Motivated Strategies for Learning Questionnaire, 

entered into the computer environment. In addition to the paper-based data, voice records 

were also transcripted into the computer environment. 

 

The data verification process has been started in the second stage of the data analysis. The 

data was controlled from the base source in the data verification process whether the data 

was entered into the computer environment correctly or incorrectly. For this purpose, 

firstly, the data was visually examined, then each data group was reviewed individually. 

During the data verification process, it was observed that the students did not answer 

some questions on data collection tools. These missing values were automatically re-

assigned by performing missing value analysis in SPSS data analysis software. Besides 

the missing values, whether there is an extreme value in data during the data verification 

process has been controlled. For this purpose, scores for the univariate extreme values 

were examined by histogram and box plot chart. According to these results, extreme 

values did not include data analysis. 

 

3. 6. 1 Quantitative Data Analysis 

The data, which was gathered from the experimental research study, was entered into 

SPSS data analysis software in the data preparation process, then the data verification 

process was completed. The missing value analysis and the extreme value analysis were 

performed in the data verification process. After the data verification process, quantitative 

data analysis was started. 

 

Four different data analysis methods were used in the quantitative data analysis process. 

These quantitative data analysis methods were, respectively, the descriptive analysis, 

One-Way ANOVA, Kruskal-Wallis analysis and the One-Way Repeated Measure 

ANOVA. The descriptive data analysis method was performed for every variable for each 

experimental research group and the control group. In the descriptive data analysis 

process, the arithmetic mean (X̅), standard deviation (sd), skewness coefficient, kurtosis 

coefficient, minimum (Min) and maximum (Max) values of the data were calculated for 

each data group. Descriptive analysis has been used to get an idea of the data and check 

to analyse assumptions. 
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The one-way analysis of variance (One-Way ANOVA) analysis was performed to 

compare group means for different research questions. One-Way ANOVA is the enlarged 

version of the t-test analysis for the more than two independent groups (Ho, 2006; Pallant, 

2007). According to Ho (2006), three requirements should be met with the data for 

performing the One-Way ANOVA analysis. These requirements are, respectively, in any 

analysis; only one independent variable can be used. Secondly, there will be at least more 

than two levels of the independent variable, and lastly, there will be only one dependent 

variable that can be used in the analysis (Ho, 2006). Besides these requirements, the One-

Way ANOVA analysis has three assumptions to be met with the data. These assumptions 

are that the data has to show normal distribution; secondly, the data has to show 

homogeneity of variance; and lastly, observations have to be independent (Ho, 2006, 

Pallant, 2007). 

 

The One-Way ANOVA analysis was performed after the assumptions` of the analysis 

were ensured by the data. First of all, the One-Way ANOVA analysis assumptions were 

controlled separately on the data obtained from the pre-test academic achievement, 

motivational belief scores, and learning strategy scores of the experimental and control 

groups. Then the suitable tests were performed on the related data. According to One-

Way ANOVA analysis results, it was observed that the pre-test academic achievement 

score of the groups was not significantly different. However, the motivational belief 

scores of the groups were significantly different. Also, it has been observed that the 

learning strategy scores were not fitting to the One-Way ANOVA analysis assumption. 

Due to this problem, the Kruskal–Wallis one-way analysis of variance test, the non-

parametric equivalent of the One-Way Analysis of Variance test (Hu, 2006; Pallant, 

2007), was performed to determine any significant difference between groups. According 

to the Kruskal-Wallis test, no significant difference was found between groups regarding 

the learning strategy pre-test scores. 

 

The results of the One-Way ANOVA analysis can designate the significance between the 

groups; however, this result does not designate which group or groups are significantly 

different from others (Ho, 2006; Pallant, 2007). For this reason, to indicate the significant 

difference between groups, post-hoc analysis can be used to analyse significant 

differences (Ho, 2006; Pallant, 2007). Therefore, as a result of the One-Way ANOVA 

analysis, post-hoc analyses were performed in this research to determine the significant 
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differences between groups. According to One-Way ANOVA analysis results, Scheffe 

post-hoc test was performed on the motivational beliefs scores on the pre-test and post-

test results and Dunnett C post-hoc test was performed on the academic achievement test 

post-test results. 

 

In the pre-test motivational belief score analysis, it has been identified that the 

experimental research groups were significantly different at the beginning of the study in 

terms of groups motivation levels. Due to the significant difference between groups 

motivational belief scores on the pre-test score analysis, the One-Way Repeated Measure 

ANOVA analysis has been chosen to determine any significant differences between 

groups pre-test and post-test scores. Repeated measure analysis is robust to determine 

changes in a dedicated period (Davis, 2002). One-Way Repeated Measure ANOVA 

analysis is an analysis to compare more than two groups in a series of measurements 

(Peers, 2006). According to Pallant (2007), the One-Way Repeated Measure ANOVA 

analysis has the same assumptions as of the One-Way ANOVA analysis. For performing 

the One-Way Repeated Measure ANOVA analysis, each measurement group should meet 

the One-WAY ANOVA analysis. Besides these assumptions, for running the One-Way 

Repeated Measure ANOVA analysis, the data from each measurement should be paired. 

In this context, pre-test and post-test motivational belief scores were prepared to perform 

One-Way Repeated Measure ANOVA analysis. The results of the quantitative analyses 

were presented in the results chapter and then discussed with the existing literature in the 

discussion chapter. 

 

3. 6. 2 Qualitative Data Analysis 

Within the scope of the experimental design research, in order to support quantitative 

data, which collected with pre-test and post-test, to reveal the perceptions and events that 

emerged during the research process in a holistic manner and to guide future studies, the 

opinions of the course lecturer and students in the experimental groups about the 

augmented reality, the experience of the augmented reality activities and application, and 

future expectations on augmented reality were taken. For this purpose, at the end of the 

experimental research process, a series of semi-structured interviews were conducted 

with the course lecturer and the experimental group students. 
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In the qualitative data analysis process, the voice recordings obtained from the semi-

structured interviews, with the students from the experimental groups, and the course 

lecturer, were analysed with a thematic data analysis approach. The thematic analysis can 

be defined as gathering themes from the qualitative data to finding patterns, highlighting 

the important points, or expressing the idea of the data (Maguire and Delahunt, 2017). In 

the thematic analysis process, the data organisation, coding and thematic analysis stages 

were managed according to Creswell`s (2009), Braun and Clarke (2006) and Saldana`s 

(2013) suggestions. In this process, the transcribed and translated data were processed to 

create codes and themes which can express the interviewee ideas about the questions from 

semi-structured interviews. For creating codes and themes from the qualitative data, 

Creswell`s (2009) interview analysis organisation plan and Braun and Clarke`s (2006) 

six-stage thematic analysis method, which has related stages with Creswell`s code 

creating process, were used to organise data for the coding process. According to Saldana 

(2013), a code is a short representative of verbal or visual data in the form of essence. 

These short representatives are used to create distinct patterns and expressions. 

 

The thematic analysis process began through utilising the first step of the thematic 

analysis method of Braun and Clarke (2006). In the first stage, the researcher transcribed 

and translated the data, then the translated transcriptions were reviewed by the researcher 

to identify initial emerging themes. In the second stage of the thematic analysis, the 

researcher used Creswell`s (2009) interview analysis organization plan to create codes. 

The second stage was completed in five steps.  

 

Initially each question from the semi-structured interview was individually coded by the 

researcher. In this process, the highlighted ideas of the participants or points and 

problems, which the participants pointed out, were used as codes. Next, the researcher 

again reviewed all semi-structured interview answers, and the coding process was 

repeated one more time. After the repeated coding process, codes from both coding 

processes were compared in order to confirm the reliability and strength of the codes. In 

this process, weak codes were eliminated, and the total number of codes were reduced for 

the next stage. In the next phase, all codes were reviewed, and the remaining codes were 

merged where there was common meaning. Then existing codes were used to produce 

broader themes for analysis.  
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A theme is not a combination of the codes; instead, a theme is a result of the coding, 

categorization and analytical reflection process (Saldana, 2013). According to this 

definition, a theme must give a general idea for each research question with the related 

verbal or visual data, so for some questions, more than one theme was created ensure 

appropriate coverage. In the third stage of the thematic analysis, themes were created 

using codes from the previous stages. Next, the created themes were reviewed to control 

their coherence and harmony with existing data. Then, each theme was defined clearly to 

provide clarity for readers who do not have access to the complete transcription. Lastly, 

the thematic analysis process was completed with the development of the results for the 

following chapters. The results of the qualitative data analyses were presented in the 

results chapter and then discussed with the existing literature in the discussion chapter.

  

SUMMARY 

In this chapter, the methodological approach of the experimental design research was 

explained for this purpose, why the mixed-method research design was chosen, and its 

advantages were explained. Then the dependent and independent research variables were 

presented. Later that, research groups, which were formed from A2 level college of 

foreign languages school students from Turkey, were presented in detail. In the section 

of research groups, some of the demographic information about participants has been 

presented to create a more precise understanding of the research participants. After that, 

data collection tools, which were used to collect data about the research variables, were 

presented. This research used four different data collection tools: student information 

form, academic achievement test, MSLQ, and semi-structured interview forms. Next, 

research ethics was explained in detail before explaining the experimental research 

details. Then the research process was demonstrated in two stages. In the first stage, 

preparations for the research were described, and then the research process was explained. 

Lastly, the quantitative and qualitative data analyses process was explained in detail. 
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CHAPTER-4. RESULTS 

INTRODUCTION 

In this chapter, the qualitative data of the first phase of the study and the quantitative and 

qualitative data of the main study process results and data triangulation will be presented 

in detail. The results of the research will be presented in five stages. In the first stage, the 

qualitative analyses of the first phase of the main study will be presented. In the second 

stage, the results of the quantitative analyses of the pre-test scores will be presented. 

Before the experimental research process, these results will have demonstrated the 

students' existing academic achievement level, motivational belief level, and learning 

strategies level. In the third stage, the results of the quantitative analyses of the post-test 

scores will be presented. These results will have been used to answer some of the research 

questions: students` academic achievement level, motivational belief level and learning 

strategies level. Then, the qualitative analyses result from the semi-structured interviews 

conducted with the course lecturer and the students from the experimental research groups 

will be presented with quotations. Lastly, the main study's data triangulation will be 

presented with paired data from the main study's quantitative and qualitative data analysis 

results. 

 

4. 1 Results of The First Phase of The Study 

In this section, the qualitative analyses result from the first phase of the study are given. 

A detailed explanation of the qualitative data analysis process was presented in the 

methodology chapter. The qualitative data analysis results would demonstrate the 

experimental research groups students from the first phase of the study about augmented 

reality, the experience of the augmented reality activities and application, and future 

expectations on augmented reality after the first phase of the study. After all, these 

qualitative analyses results were used to improve the study design, the augmented reality 

application and the augmented reality materials. Themes, which are the qualitative data 

analysis process results, of the flipped learning method group and the traditional 

classroom group are given in table 11. 
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Table 11. Qualitative Data Analysis Process Results of The Flipped Learning Method 

Group and The Traditional Classroom Group 

                    Interviewer 

Question Groups 

Flipped Learning Method 

Group 

Traditional Classroom 

Group 

About the Augmented 

Reality 

A useful tool in education 

/ Visualisation provided 

benefits 

Comfortable place to learn 

with visuals and audible, / 

Visualisation supplied 

benefits at the first phase 

of the study 

About the Experience of 

the Augmented Reality 

Activities 

Visualisation/ Increased 

interest/ Performing 

augmented reality 

activities good for prior 

knowledge/ Technical 

difficulties/ Unclear 

materials 

An active learning 

environment/ Performing 

augmented reality 

activities good for 

reinforcing the learning/ 

Technical difficulties/ 

Unclear materials 

About the Future 

Expectations on 

Augmented Reality 

Educational technologies 

not always good in 

education/ Augmented 

reality can be used with 

visualisation/ Augmented 

reality could be useful in 

education branches with 

visualisation 

Educational technologies 

not always good in 

education/ Augmented 

reality can be used with 

visualisation/ Augmented 

reality could be useful in 

education branches with 

visualisation 

 

4. 1. 1 Results of The Interview with The Flipped Learning Method Group Students 

In this section, the qualitative analyses result of the interviews with the students from the 

flipped learning method group of the first phase of the study are outlined. These interview 

analyses results would demonstrate the students' perceptions and opinions from the 

flipped learning method group of the first phase of the study about augmented reality, the 

experience of the augmented reality activities and application, and future expectations on 

augmented reality after the experimental research process. 
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4. 1. 1. 1 Results of The Interview with The Flipped Learning Method Group 

Students About the Augmented Reality 

This section demonstrates the qualitative data analysis result of the flipped learning 

method group students from the first phase of the study about their views on augmented 

reality. According to qualitative data analysis results, students’ views about augmented 

reality were themed as a useful tool in education and visualisation provided benefits at the 

first phase of the study.  

 

According to qualitative analysis results, some of the students from the flipped learning 

method group of the first phase of the study described augmented reality as a useful tool 

in education. It can be observed that students’ statements originated from the visualisation 

feature of augmented reality. Students from the flipped learning method group of the first 

phase of the study stated that augmented reality could be used in all educational areas, 

especially in which visualisation is essential, for example, explaining abstract concepts. 

 

FOS3 

“Now I think that augmented reality is more useful when it is included in 

education…” 

FOS4 

“I think it is a useful application. In other words, I think it is an 

application that should be used in every lesson, especially in abstract 

lessons. It seems very useful when people think about it. Something 

helpful and useful for education.” 

 

Besides the views on a useful tool in education, the qualitative analysis also shows that 

students highlight on visualisation feature can be seen on the beneficial points of 

augmented reality. For example, some students from the flipped learning method group 

of the first phase of the study stated that augmented reality appealed to the user’s visual 

intelligence in the learning process. It can be said that in this way, augmented reality not 

only provided benefits to visual learning but also created a better learning environment 

for individual learning. Besides these benefits, some students mentioned that augmented 

reality helps students understand abstract knowledge with visualisation and vocalisation 

capabilities. At this point, it can be seen that even if students did not experience some 
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feature of augmented reality, students added to possible practices to benefit from 

augmented reality. 

 

FOS1 

“It was appealing to student's visual intelligence, being fast, more 

prone to individual learning, being in harmony with technology.” 

FOS4 

“For example, if you taught a lesson, it helps you to see abstract 

subjects concretely, both visually and aurally.” 

 

In conclusion, it can be said that students from the flipped learning method group of the 

first phase of the study found augmented reality as a useful tool that provides a better 

understanding of the content with visualisation. Besides that, students also mentioned that 

augmented reality supplied visuals that appealed to students' visual intelligence. Overall, 

it can be said that students from the flipped learning method group of the first phase of 

the study had positive views on augmented reality. 

 

4. 1. 1. 2 Results of The Interview with The Flipped Learning Method Group 

Students About the Experience of the Augmented Reality Activities 

In this section, students' views regarding their experience of augmented reality activities 

are presented according to qualitative analysis results from the first phase of the study. 

According to the qualitative analysis results, themes of students views from the flipped 

learning method group are visualisation, increased interest, performing augmented reality 

activities good for prior knowledge, technical difficulties were caused by the augmented 

reality application, and some of the materials were not clear to understand. 

 

Some students from the flipped learning method group of the first phase of the study 

stated that the visualisation feature of augmented reality increased students` interest in 

the course. According to students, performing augmented reality activities turned into a 

more enjoyable and understandable learning environment than the teacher-centred and 

dull learning environment. It can be seen that animations which were both visual and 

active elements of the augmented reality material, took the primary role in changing the 

classroom environment from one way to another. Besides animated visuals, augmented 

reality was increased students` interest with increasing curiosity. Increased curiosity 
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brought attention, and these two changes increased students’ interest in the course for the 

flipped learning method group in the first phase of the study. 

 

FOS2 

“It increases mine now because sometimes the teachers go more 

superficially, abstractly, while teaching the lesson. This can also make 

the student bored. But when we go to animation, the student starts to 

enjoy something different and better understand the lesson.” 

FOS3 

“It increases because we see something new. It is spreading slowly, but 

when we see it, we are curious about it. And when the subject is beautiful, 

we give our attention even more. It caught my attention personally.” 

 

In addition to the increased interest, students views about their experience on augmented 

reality activities show that students from the flipped learning method group of the first 

phase of the study stated that having a chance to perform augmented reality activities 

before the course hour would be beneficial for students` prior knowledge. Some students, 

who performed augmented reality activities in accordance with the flipped learning 

method instruction plan, stated that performing augmented reality activities before the 

course would provide time to get used to the content. Therefore, students would be more 

knowledgeable in the course. Besides time to get used to the content, some students 

directly stated that having a chance to perform augmented reality activities one week 

before the course hour is better for students. 

 

FOS1 

“There is preparation, and there is a situation of getting used to it. If you 

say this directly, I may not understand, or I can do a negative thing.” 

 

FOS3 

“Of course, my reviews have already enabled me to recognize the 

augmented reality in your time. We learned more about it. So, it was better 

to give it a week ago.” 
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On the other hand, not all experiences were positive of students of the flipped learning 

method group of the first phase of the study. Some of the students from the flipped 

learning method group of the first phase of the study stated that they had experienced 

technical problems related to the CEMENTAR augmented reality application and some 

content related problems about augmented reality materials. According to some students, 

the CEMENTAR augmented reality application did not work properly during the first 

phase of the study. Some students expressed that the CEMENTAR augmented reality 

application froze or worked slowly during the first phase of the study. Besides these 

problems, it has also been stated that the CEMENTAR augmented reality application did 

not always detect target images during the first phase of the study. Problems related to 

the CEMENTAR augmented reality application affected classroom harmony during the 

course hours. Some students expressed that augmented reality materials need 

improvements for further benefits in addition to the problems related to the CEMENTAR 

augmented reality application. According to students, colourful or extra materials could 

be used as augmented reality materials to get attention. 

 

FOS 2 

“I mean, I think these applications are an animation when we look at the 

content, of course, there is an animation  or videos can be added to adapt 

to the lesson in the animation or let me say that it is not a complete lesson, 

but sometimes a little joke to draw the attention of the student to different 

places.” 

FOS3 

“There may be more colourful things; for example, something that appeals 

to our age may be more active content.” 

 

To sum up, it can be said that performing augmented reality activities in accordance with 

the flipped learning method instruction plan increased students’ interest in the course in 

the first phase of the study. In addition to the increased interest, students stated that 

performing augmented reality activities before the course hour benefited prior 

knowledge. However, students also mentioned some technical problems related to the 

CEMENTAR augmented reality application, and some problems were experienced due 

to the augmented reality materials. 

 



118 

 

4. 1. 1. 3 Results of The Interview with The Flipped Learning Method Group 

Students About the Future Expectations on Augmented Reality 

This section demonstrates the qualitative data analysis result of the flipped learning 

method group students from the first phase of the study about their views on future 

expectations on augmented reality. Although, according to qualitative data analysis 

results, students’ views about their future expectations on augmented reality were 

educational technologies are not always good, students were willing to use augmented 

reality with its visualisation feature. Also, students mentioned that augmented reality 

could be useful in various educational branches with its visualisation feature. 

 

Some students from the flipped learning method group of the first phase of the study 

expressed their concerns about using educational technologies specific to augmented 

reality in the learning process. According to students, educational technologies should be 

kept at a certain level to prevent addiction. Some students stated that nowadays, students 

spend too much time with mobile devices on the internet, using educational technologies 

would be beneficial, but it would also be brought some negative effects on the classroom 

environment. 

 

FOS1 

“… It would be very beneficial to pour them into phones or tablets, since 

almost 50% of their time and 60% of the time of today's students and my 

friends or something pass by technology, so they spend most of their time 

with technology. There are many pros but also downsides to putting them 

in it, of course.” 

FOS2 

“We say it is correct to use it at a certain level. I think that this may be 

important in terms of preventing internet addiction.” 

 

In contrast to the students' concerns on educational technologies, some students from the 

flipped learning method group of the first phase of the study stated that they were willing 

to use augmented reality in their further educational process. Students statements show 

that the visualisation feature, which was found beneficial by students from the flipped 

learning group of the first phase of the study, was why students intend to use augmented 

reality in their future learning process. 
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FOS 1 

“Of course, for example, your practice has seen how a verbal topic is 

presented more visually and more objectively…” 

 

FOS3 

“So, I use it. Because as I said before, it would be better if they get 

information from more than one source. I use it, and I recommend it to be 

used in the future.” 

 

Similarly, students’ intention to use augmented reality in their future learning progress 

shows contrast to their concerns about educational technologies. Thanks to the 

visualisation feature, some students stated that augmented reality could be used in 

different educational branches and training areas. For example, some students from the 

flipped learning method group of the first phase of the study augmented reality will be 

beneficial in different courses, especially to learning areas where visualisation is essential 

for the explanation. 

 

FOS1 

“… it will be more convenient and better to use AR in numerical lessons 

because various materials are more there, for example, you draw a 

globe, there is a huge difference between drawing and seeing it or 

drawing a cylinder is too much. There is a big difference. So, to see it 

fully, showing every corner is something very different.” 

FOS2 

“In mathematics lessons, it is not considered much because it is a bit more 

problem-based. For example, it can be a Turkish lesson or a design lesson 

to visualize the design before seeing it better.” 

 

As a result, it can be said that even if students had some concerns about the educational 

technologies, students from the flipped learning method group in the first phase of the 

study intended to use augmented reality in their further educational progress. Also, 

students stated that augmented reality could be used in different educational branches in 

which visualisation was needed. 
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4. 1. 2 Results of The Interview with The Traditional Classroom Group Students 

In this section, the qualitative analyses result of the interviews with the students from the 

traditional classroom group of the first phase of the study are outlined. These interview 

analyses results would demonstrate the students' perceptions and opinions from the 

traditional classroom group of the first phase of the study about augmented reality, the 

experience of the augmented reality activities and application, and future expectations on 

augmented reality after the experimental research process. 

 

4. 1. 2. 1 Results of The Interview with The Traditional Classroom Group Students 

About the Augmented Reality 

This section demonstrates the qualitative data analysis result of the traditional classroom 

group students from the first phase of the study about their views on augmented reality. 

According to qualitative data analysis results, students’ views about augmented reality 

were themed as a comfortable place to learn with visuals and audible, and visualisation 

supplied benefits at the first phase of the study. 

 

The qualitative data analysis show that students from the traditional classroom group of 

the first phase of the study approached augmented reality from a different perspective 

than students from the flipped learning method group. Some students from the traditional 

classroom group viewed augmented reality as an educational tool. According to the 

students' view, augmented reality creates a comfortable place for students to learn content 

in a short time with visual and auditory support. At the same time, some students from 

the traditional classroom group viewed augmented reality as a way to learn more 

permanently with visuals. Even if students stated the benefits of the visualisation ability 

of augmented reality, it could be seen that students’ perspective does not completely 

match one and another. 

 

FOS7 

“So, it is a good thing for the student to access information faster. And at 

the same time, I think the student will be able to understand more 

comfortably because it has sound and video.” 

FOS10 

“… I will discuss in terms of education; I can use it to draw attention to 

something about a subject or to make it more permanent in memory.  
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Simultaneously, because it allows seeing in 3 dimensions, I think it will be 

more permanent for some subjects.” 

 

The benefitting from the visualisation feature of augmented reality was highlighted by 

some students from the traditional classroom group of the first phase of the study. 

According to students’ statements, the visualisation feature caused benefits in two 

different areas. First, students stated that the visualisation feature added new knowledge 

sources into the learning environment. Therefore, students accessed the information with 

the help of more than one sense. In addition to adding more ways to reach information, 

students also mentioned that augmented reality caught students' attention with the help of 

the visualisation feature. So, students from the traditional classroom group benefited from 

the visualisation feature in the first phase of the study. 

 

FOS6 

“When we look at it as a model, learning becomes more after adding more 

senses. So here, too, the student using many senses increases learning.” 

FOS10 

“The simplest, for example, caught my attention a lot when they told me 

there. And I still have that graphic shape in my mind.” 

 

In conclusion, it can be said that students from the traditional classroom group of the first 

phase of the study had positive views on augmented reality from different perspectives. 

According to students’ statements, augmented reality provided improvements in the 

learning environment and the learning process with the visualisation feature. In addition 

to that, students benefited from augmented reality's visualisation feature with more sense 

to reach knowledge and increased attention. 

 

4. 1. 2. 2 Results of The Interview with The Traditional Classroom Group Students 

About the Experience of the Augmented Reality Activities 

In this section, students view their experience of augmented reality activities presented 

according to qualitative analysis results from the first phase of the study. According to 

qualitative analysis results, themes of students' views from the traditional classroom 

group are an active learning environment, performing augmented reality activities would 
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be beneficial for reinforcing the learning, technical difficulties were caused by the 

augmented reality application, and some of the materials were not clear to understand. 

 

Some students from the traditional classroom of the first phase of the study stated that 

performing augmented reality activities changed the classroom structure from a 

monotonous teacher-centred environment to a more active learning environment. This 

change led to increasing students’ interest in the course. According to students' 

statements, the change in the classroom structure occurred from the visualisation feature 

of augmented reality. It can be seen that both the flipped learning group and traditional 

classroom group students increased their interest in the course by performing augmented 

reality activities. 

 

FOS7 

“It increases it, so I think it will attract the student's attention when 

something moving happens. Something both audio and video tries to focus 

attention there…” 

FOS8 

“All the teachers go on the board and talk about the topic. For example, 

when they do something different, it can attract everyone's attention.” 

 

While the students' interest in the course increased with the performing augmented reality 

activities, students from both groups did not agree with the instruction time. The flipped 

learning method group stated that performing augmented reality activities before the 

course hour would be beneficial for prior knowledge. However, the traditional classroom 

group stated that performing augmented reality activities after the course hour would be 

beneficial for reinforcing the learning. According to some students from the traditional 

classroom group, performing augmented reality activities could be caused mis-learn for 

students. On the contrary, students from the traditional classroom expressed that 

performing augmented reality activities after the course hour could be helped for the self-

learning of the student. 

 

FOS6 

“It should be given after class. I think it should be given after you tell. Now 

someone needs to guide the extra student's self-study by what the teacher 
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told. It contributes to something like this rather than just written on a piece 

of paper is something like learning by someone else.” 

FOS8 

“In my opinion, using it before the lesson may not be used on its own, 

perhaps without knowing the subject. Students can also confuse self-more. 

I think it would be more useful to use it after class.” 

 

Similar to the flipped learning method group, students from the traditional classroom 

group expressed technical problems related to the CEMENTAR augmented reality 

application and the augmented reality material in the first phase of the study. Some 

students from the traditional classroom mentioned similar technical problems with the 

CEMENTAR augmented reality application. According to these mentions, the 

CEMENTAR augmented reality application did not run on some smartphones in every 

attempt, and the application stopped working several times. In addition to these problems, 

the CEMENTAR augmented reality application did not recognise the target images. The 

problems with the CEMENTAR augmented reality application harmed classroom 

harmony and made it difficult for classroom management. Besides the CEMENTAR 

augmented reality application-related problems, some students expressed that some of the 

augmented reality materials were not getting enough attention from students. 

 

FOS7 

“There may be short animations. For the student to pay attention, 

according to age groups, students can be taught whatever cartoons they 

watch with that character and those heroes.” 

 

In conclusion, it can be said that the students from the traditional classroom group of the 

first phase of the study experienced similar experiences with the flipped learning method 

group. It can be seen that performing augmented reality activities increased students’ 

interest in the course with the visualisation feature of augmented reality. In addition to 

that, students from the traditional classroom group experienced similar problems with the 

CEMENTAR augmented reality application and augmented reality materials. However, 

students from the traditional classroom group of the first phase of the study stated that 

performing augmented reality activities after the course hour would help students 

reinforce the learning. 
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4. 1. 2. 3 Results of The Interview with The Traditional Classroom Group Students 

About the Future Expectations on Augmented Reality 

This section demonstrates the qualitative data analysis result of the traditional classroom 

group students from the first phase of the study about their views on future expectations 

on augmented reality. Although, according to qualitative data analysis results, students’ 

views about their future expectations on augmented reality were educational technologies 

are not always good, students were willing to use augmented reality with its visualisation 

feature. In addition, students said that augmented reality could be useful in various 

educational branches with its visualisation feature. 

 

The qualitative data analysis show that students from the traditional classroom group had 

similar concerns about the educational technologies in the classroom environment with 

students from the flipped learning method group. Some students from the traditional 

classroom group, who shared similar concerns on the educational technologies, stated that 

spending too much time with educational technologies for learning would have some 

negative effects. For this reason, students from the traditional classroom group suggest a 

similar solution to the students from the flipped learning group. According to this 

solution, students' educational technology experience should be limited according to the 

needs of the students' age group. 

 

FOS7 

“If it is to be used for the lesson, if they will approach the subject and listen 

to the lesson as you do, it is fine, but when the phone is in the student's 

hands. The students will enter social media or something, so if they can 

follow this, it is a nice thing if they can follow the control…” 

FOS9 

“Having a phone can also be inconvenient. University students can use 

it.” 

 

Similarly to the flipped learning method group of the first phase of the study, students 

from the traditional classroom group expressed their intention to use augmented reality 

in their learning process even they had some concerns about the educational technologies. 

Similarly to the flipped learning method, students from the traditional classroom group 

mentioned the advantages of using augmented reality in education, even if they mentioned 
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concerns about educational technologies. Students did also state that they would be used 

augmented reality as a teacher. 

 

FOS6 

“I think it's absolutely beautiful. There are many pros too. Pretty good for 

the student.” 

FOS8 

“I would like to use it as a student or a teacher.” 

 

Lastly, similar views on future expectations of the traditional classroom group and the 

flipped learning method group reflected further practice areas. Similarly to the flipped 

learning method group, the traditional classroom group stated that augmented reality 

could be used in different educational branches. Some students stated that visualisation 

would be beneficial for different areas. From this point of view, some students from the 

traditional classroom group expressed that augmented reality can be used in social science 

branches in education to visualise the content. 

 

FOS7 

“It would be better to use it in social studies and history lessons. If there 

are videos that envision history or something, students will understand it 

better. Is it used in Turkish? I do not know Turkish, but it would be better 

if he also used social studies. So three-dimensional things are good when 

shown to children.” 

FOS9 

“As I said, it can be used for children in difficult subjects and in material 

lessons in university lessons.” 

 

As a result, it has been concluded that the students from the traditional classroom group 

of the first phase of the study had different perspectives on the matter of educational 

technologies and augmented reality in future practices. While students had some 

drawbacks to using educational technologies in the classroom environments, students 

expressed their intent to use augmented reality in their future student life and professional 

career. Besides this desire, students also mentioned that augmented reality could be used 

in different educational branches in which students need visualisation. 
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4. 2 Results Regarding Pre-Test Scores After Experimental Procedure of The Main 

Study 

In this section, related quantitative analyses result of the pre-tests of the main study are 

given. Details of the quantitative data analysis methods were presented in the 

methodology chapter. The pre-tests' quantitative analysis results demonstrate the existing 

conditions of the experimental research group students in terms of the academic 

achievement level, motivational belief level, and learning strategy level before the main 

study process. To analyse the students' academic achievement pre-test scores and 

motivational beliefs scores of the experimental research groups, a one-way analysis of 

variance (ANOVA) is performed to compare the group means. In addition, the non-

parametric equivalent of the One-Way ANOVA analysis, Kruskal-Wallis H, is carried 

out to compare the groups' learning strategies pre-test scores. 

 

4. 2. 1 Academic Achievement Test Pre-Test Results 

This section presents the main study participants' existing academic achievement levels 

before the experimental research process. For this purpose, parametric variance analysis 

One-Way ANOVA analysis was chosen to examine pre-test academic achievement 

results. The homogeneity of the variances and the normal distribution, which are the 

assumptions of the One-Way ANOVA, was checked before the One-Way ANOVA 

analysis over the academic achievement pre-test scores. Descriptive statistics results of 

the academic achievement test pre-test scores of the experimental groups and the control 

group can be seen in Table 12. 

 

Table 12. Descriptive Statistics Results of Academic Achievement Test 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 18 2.000 1.495 0 5 0.238 -0.559 

Exp. Gr. 2 20 1.450 1.145 0 4 0.602 -0.273 

Control 20 2.450 1.394 0 5 -0.145 -0.648 

 

According to the results of the One-Way ANOVA analysis assumptions investigation 

process, the skewness and kurtosis coefficients of the academic achievement test pre-test 

scores show an acceptable range of skew and kurtosis. Therefore, it can be said that in 
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terms of the academic achievement test pre-test results, groups are in the normal 

distribution. 

 

The condition of the groups` variances in terms of the homogeneity was checked with the 

Levene test, and it was concluded that there was no statistically significant difference (F 

(2-55) = 0.406, p = 0.668> 0.05). Therefore, the variances of the groups’ academic 

achievement test pre-test scores were homogeneous. The results of the One-Way 

ANOVA analysis on the academic achievement test pre-test scores are given in Table 13. 

 

Table 13. Comparison of the pre-test score on the Academic Achievement Test 

Groups N X̅ Sd F p 

Exp. Gr. 1 18 2.000 1.495 

2.761 0.072 Exp. Gr. 2 20 1.450 1.145 

Control 20 2.450 1.394 

 

When Table 4.2 is examined, no statistically significant difference was found between 

the academic achievement test pre-test scores of the groups (F (2-55) = 2.761, p> 0.05). 

According to this result, it can be said that the experimental groups and the control group 

are equivalent at the beginning of the experimental research process in terms of the 

groups` academic achievements level in the context of the phrasal verbs in English. 

 

4. 2. 2 Motivational Beliefs Scale Pre-Test Results 

In this section, the existing motivational belief levels of the main study participants were 

investigated over their pre-test motivational belief scores. Parametric variance analysis 

One-Way ANOVA analysis was chosen to examine pre-test motivational belief scores to 

achieve this aim. The homogeneity of the variances and the normal distribution, which 

are the assumptions of the One-Way ANOVA analysis, was checked before the One-Way 

ANOVA analysis over the motivational belief questionnaire pre-test scores. Descriptive 

statistics results of the motivational belief questionnaire pre-test scores of the 

experimental groups and the control group can be seen in Table 14. 
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Table 14. Descriptive Statistics Results of Motivational Belief Questionnaire 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 18 145.166 18.276 108.00 169.00 -0.760 -0.190 

Exp. Gr. 2 21 154.440 16.393 110.91 182.00 -0.622 1.266 

Control 20 158.675 16.187 127.00 179.00 -0.449 -0.946 

 

The One-Way ANOVA analysis assumption control process has shown that descriptive 

analysis results of the kurtosis values of the experimental group 2, which refers to the 

traditional classroom augmented reality group, higher than the acceptable range. Also, 

the boxplot graphic shows one outlier value in experimental group 2, which is known as 

the traditional classroom augmented reality group. First, the extreme value was excluded 

with split file command, and then the One-Way ANOVA analysis assumption control 

process was repeated. The results of the second assumption analysis for the One-Way 

ANOVA analysis over the motivational belief questionnaire pre-test scores of the 

experimental and control groups can be seen in Table 15. 

 

Table 15. Descriptive Statistics Results of Motivational Belief Questionnaire 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 18 145.166 18.276 108.00 169.00 -0.760 -0.190 

Exp. Gr. 2 20 156.617 13.348 136.28 182.00 0.260 -0.519 

Control 20 158.675 16.187 127.00 179.00 -0.449 -0.946 

 

According to the One-Way ANOVA analysis assumptions control process, the skewness 

and kurtosis coefficients of the motivational belief questionnaire pre-test scores show an 

acceptable range of the skewness and kurtosis value. Therefore, it can be said that in terms 

of the motivational belief questionnaire pre-test results, groups are in the normal 

distribution. 

 

The group variances that are homogeneous was checked with the Levene test, and it was 

concluded that there was no statistically significant difference (F (2-55) = 1.175, p = 0.316> 

0.05). Therefore, the variances of the groups’ motivational belief questionnaire pre-test 

scores were homogeneous. The results of the One-Way ANOVA analysis on the 

motivational belief questionnaire pre-test scores are given in Table 16. 
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Table 16. Comparison of the pre-test score on the Motivational Belief Questionnaire 

Groups N X̅ Sd F p 

Exp. Gr. 1 18 145.166 18.276 

3.869 0.027 Exp. Gr. 2 20 156.617 13.348 

Control 20 158.675 16.187 

 

Table 4.2 has shown that a statistically significant difference was found between the 

motivational belief questionnaire pre-test scores of the groups (F (2-55) = 3.869, 

p=0.027< 0.05). According to this significant result, it can be said that before the 

experimental research process, the experimental groups and the control group were not 

equivalent in terms of the motivational belief questionnaire pre-test score in the context 

of the phrasal verbs in English. Therefore, the Scheffe post hoc test was applied to 

determine the significant differences between the experimental research groups. The 

Scheffe post hoc test results show that the significant difference between the motivational 

belief questionnaire pre-test scores of the groups is given in Table 17. 

 

Table 17. Scheffe Results Regarding Motivational Belief Questionnaire 

Source of 

Variance 

Sum of 

Squares 
df 

Mean 

Squares 
F p 

Between 

Groups 
1975.797 2 987.898 

3.869 0.027 Within 

Groups 
14042.420 55 255.317 

Total 16018.217 57  

 

Descriptive statistics between the motivational belief levels of the students of the English 

preparatory course for the lesson in the context of the phrasal verbs in English are 

presented in Table 1. The results of the between-groups ANOVA analysis, which 

represents the teaching program, are presented in Table 2. According to Table 1, a 

significant difference was found between the groups in terms of motivation level [F (2, 76) 

= 5.302, p <0.05]. Scheffe post hoc test was applied to determine the significant 

differences between groups, and it was determined that at the beginning of the 

experimental research process, the students in the control group (X̅= 158.405, Sd = 
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19.003) has a significantly higher motivational belief level than the students in the 

experimental group 1, which refers to the flipped learning method classroom augmented-

reality group (X̅= 143.050, Sd = 18.474). There was no significant difference found 

between the experimental group 2, which refers to the traditional classroom augmented-

reality group and control group, and the experimental group 1, which refers to the flipped 

learning method augmented reality group 

 

In conclusion, as a result of the One-Way ANOVA analysis, it can be said that, at the 

beginning of the experimental research process, all three research groups were not 

equivalent. At the beginning of the experimental research process, students from the 

control group had a higher motivational belief level than students from experimental 

group 1, who received augmented reality activities in the flipped learning method 

classroom environment. Due to the significant difference between groups, further analysis 

over the motivational belief post-test scores had been decided to analyse more deeply. 

 

4. 2. 3 Findings Regarding Learning Strategies Pre-test Results 

In this section, the main study participants' existing learning strategies before the 

experimental process were investigated according to their pre-test learning strategies 

scores. For this purpose, non-parametric variance analysis, the Kruskal–Wallis analysis 

was chosen to examine pre-test learning strategies scores. In addition, the homogeneity 

of the group variances and the normal distribution, which are the One-Way ANOVA 

analysis assumptions, were checked before performing the analysis related to the learning 

strategies questionnaire pre-test scores. The descriptive analysis results of the One-Way 

ANOVA analysis assumption tests over the learning strategies questionnaire pre-test 

scores can be seen in Table 18. 

 

Table 18. Descriptive Statistics Results of Learning Strategy Questionnaire 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 18 223.256 34.561 152.00 261.00 -0.547 -0.974 

Exp. Gr. 2 21 235.126 37.171 134.00 280.00 -1.438 1.679 

Control 20 237.041 21.072 203.00 267.00 -0.059 -1.331 
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According to the first step of the One-Way ANOVA analysis assumption test, the 

descriptive analysis results show that the skewness and kurtosis values of the 

experimental group 2 and the kurtosis value of the control groups were higher than the 

acceptable range. Also, the boxplot graphic shows one outlier value in experimental group 

2, which refers to the traditional classroom augmented reality group. However, the 

violation of the One-Way ANOVA analysis normality assumption in the control group 

cannot change even after excluding an outlier in another group. Therefore, due to the 

violation of the One-Way ANOVA analysis assumption, the non-parametric equivalent 

of the One-Way ANOVA analysis is Kruskal–Wallis one-way analysis of variance has 

been chosen for the analysis of the variance of the learning strategy questionnaire pre-test 

results. 

 

A Kruskal–Wallis one-way analysis of variance test was conducted to determine the 

existed condition of the experimental research groups before the experimental research 

process in terms of the students learning strategies level. As a result, a Kruskal-Wallis 

one-way analysis of variance test showed no statistically significant difference in 

students' learning strategies level between the three groups, p = 0.397>0.05. Therefore, 

as a result of the Kruskal-Wallis one-way analysis of variance test, it can be said that the 

experimental research groups were not different at the beginning of the experimental 

process in terms of the learning strategies level. 

 

4. 3 Results Regarding Post-Test Scores After Experimental Procedure of The Main 

Study 

In this section, the post-test quantitative analyses result of the main study are given. 

Details of the quantitative data analysis process related to the post-test analysis process 

were given in the methodology section. The post-test results' quantitative analysis results 

would demonstrate students' existing conditions in terms of the academic achievement 

level, motivational belief level, and the learning strategy level of the experimental 

research groups after the experimental research process at the end of the main study. 

Eventually, these quantitative analysis results can be used to justify some of the research 

questions. 

 

In the quantitative data analysis process, the student's academic achievement test post-

test scores, and the learning strategies level after the experimental research process, One-
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way analysis of variance (ANOVA) were performed to compare the group means in terms 

of the post-test scores at the end of the main study. Also, to examine the students' 

motivational belief levels after the experimental research process, One-Way ANOVA 

analysis and the Repeated Measure ANOVA analysis were performed over the pre-test 

and post-test motivational belief scores. 

 

4. 3. 1 Academic Achievement Test Post-Test Results 

This section analyses data relating to the first research question and the related sub 

research question. For this purpose, the One-Way ANOVA analysis has been chosen to 

analyse the main study's academic achievement test post-test scores at the end of the 

experimental research process. Before the One-Way ANOVA analysis assumptions of 

the analysis method were tested, for this purpose, the homogeneity of the groups' 

variances and the normal distribution, which are the assumptions of the One-Way 

ANOVA, was checked before the One-Way ANOVA analysis over to the academic 

achievement post-test scores of the main study. The descriptive results of the assumption 

analysis of the academic achievement test post-test scores of the experimental groups and 

the control group can be seen in Table 19. 

 

Table 19. First Assumption Test Descriptive Statistics Results of Post Academic 

Achievement Test 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 19 12.052 4.743 4 21 -0.159 -0.546 

Exp. Gr. 2 20 12.200 6.494 1 23 -0.084 -0.829 

Control 20 3.300 2.556 0 10 0.909 1.085 

 

According to the One-Way ANOVA analysis assumption tests, the results of the 

descriptive analyses show that the kurtosis value of the control group was higher than the 

acceptable range. In addition to the unacceptable kurtosis value, the boxplot graphic 

shows one outlier value in the control group. Therefore, the outlier value was excluded 

with split file command, and then One-Way ANOVA analysis assumption tests were 

repeated. The results of the One-Way ANOVA analysis assumption tests of the academic 

achievement test post-test scores of the experimental and control groups can be seen in 

Table 20. 
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Table 20. Second Assumption Test Descriptive Statistics Results of Post Academic 

Achievement Test 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 19 12.052 4.743 4 21 -0.159 -0.546 

Exp. Gr. 2 20 12.200 6.494 1 23 -0.084 -0.829 

Control 19 2.947 2.067 0 7 0.289 -0.514 

 

After the One-Way ANOVA assumption test, it can be seen that the skewness and kurtosis 

coefficients of the academic achievement post-test scores of the groups show normal 

distribution. Therefore, the academic achievement post-test normality assumption was 

met to perform a One-Way ANOVA analysis. 

 

The homogeneity of the group variances was controlled with the Levene test. As a result 

of the Levene test, it was concluded that there was a statistically significant difference 

(Welch F (2-30.406) = 41.740, p = 0.000< 0.05). According to this result, it was concluded 

that the groups' academic achievement test post-test scores were not homogeneous. One-

Way ANOVA analysis assumption test results on whether the difference between the 

academic achievement post-test scores of the groups is significant are given in Table 21.  

 

Table 21. Comparison of The Post-Test Score on The Academic Achievement 

Groups N X̅ Sd F p 

Exp. Gr. 1 19 12.052 4.743 

23.084 0.000 Exp. Gr. 2 20 12.200 6.494 

Control 19 2.947 2.067 

 

Table 22. Dunnett C Post Hoc Test Results Regarding Post Academic Achievement Test 

Source of 

Variance 

Sum of 

Squares 
df 

Mean 

Squares 
F η2 

Between 

Groups 
1077.060 2 538.530 

23.084 0.456 Within 

Groups 
1283.095 55 23.329 

Total 2360.155 571077  
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The results of the descriptive statistics of the academic achievement test post-test scores 

of the experimental research groups according to the type of instruction are presented in 

table 21, and the between-groups ANOVA results according to the type of instruction are 

presented in table 22. According to table 22., a significant difference was found between 

the academic success levels of the groups [F (2-55) = 23.084, η2 = 0.456, p <0.01]. It has 

been seen that the experimental process, which was applied to the experimental research 

groups, has a wide effect on the students' academic achievement level (Partial η2 = 0.456). 

According to the effect size score, which is η2 = 0.456, 45.6% of the change in the 

dependent variable results from the applied method. In addition to that, the high observed 

power value (1.00) indicates that the applied method is very practical.  

 

The Dunnett C post hoc test was applied to determine which groups were significantly 

different from others. According to the Dunnet C post hoc test, it was seen that 

experimental group 1, which refers to the flipped classroom augmented reality group 

students (X̅= 12.052, Sd = 4.743) have significantly higher academic achievement scores 

than control group students (X̅=2.947, Sd= 2.067). Also, experimental group 2, which 

refers to the traditional classroom augmented reality group students (X̅= 12.200, Sd= 

6.494) have significantly higher academic achievement scores than control group students 

(X̅=2.947, Sd= 2.067). Besides these significant differences, no significant difference was 

found between the experimental groups. According to these results, it can be said that 

performing augmented reality activities has a wide influence on students` academic 

achievement levels. 

 

The results of the One-Way ANOVA analysis and the related Dunnet C post hoc analysis 

were answered the first research question and the related sub research question of this 

research. The first research question asked the sole effect of augmented reality activities 

on the students' academic achievement levels. According to the results, performing 

augmented reality activities in the context of phrasal verbs in English has a significant 

positive effect on the students' academic achievement level.  

 

On the other hand, the sub research question of the research asked the effect of the 

augmented reality activities in the flipped learning method learning environment. 

According to the results, the effect of the augmented reality activities was independent of 

the classroom environment. Therefore, performing augmented reality activities in the 
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flipped learning method environment did not significantly affect students’ academic 

achievement levels. The results of the experimental research process on the students` 

academic achievement level will be discussed in detail in the next chapter. 

 

4. 3. 2 Motivational Beliefs Scale Post-Test Results  

This section analyses data relating to the second research question and the related sub 

research question. For this purpose, the One-Way ANOVA analysis and the Repeated 

Measure ANOVA analysis have been chosen to analyse the motivational belief 

questionnaire post-test scores of the main study at the end of the experimental research 

process. The Repeated Measure ANOVA analysis has been chosen due to the significant 

difference in motivational belief scores between groups at the beginning of the 

experimental research process. Before performing the One-Way ANOVA analysis and 

the Repeated Measure, ANOVA analysis assumptions of the analyses methods were 

tested. In the assumption test process, pre-test and post-test results of the motivational 

belief questionnaire were paired for the Repeated Measure ANOVA analysis. The 

homogeneity of the groups' variances and the normal distribution, which are the 

assumptions of the One-Way ANOVA analysis and the Repeated Measure ANOVA 

analysis, was checked before the One-Way ANOVA analysis over to the motivational 

belief post-test scores of the main study. The descriptive results of the assumption 

analysis of the motivational belief questionnaire post-test scores of the experimental 

groups and the control group can be seen in Table 23. 

 

Table 23. First Assumption Test Descriptive Statistics Results of Post Motivation 

Questionnaire 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 20 150.336 18.539 105.00 179.73 -0.510 0.571 

Exp. Gr. 2 20 158.876 16.094 191.00 187.00 -0.130 -0.824 

Control 20 141.653 21.552 79.00 178.07 -1.100 2.935 

 

According to the One-Way ANOVA analysis assumption tests, the results of the 

descriptive statistics show that the kurtosis values of the control group were higher than 

the acceptable range. Also, the boxplot graphic shows three outlier values, two out of 

three outliner values in the control group and one out of three outlier values in the 

experimental group 1, referring to the flipped classroom augmented reality group. First, 
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the outlier values were excluded with the split file command for the One-Way ANOVA 

analysis then the assumption test process was repeated. The second One-Way ANOVA 

analysis assumption test results of the motivational belief questionnaire post-test scores 

of the experimental and control groups can be seen in Table 24. 

 

Table 24. Second Assumption Test Descriptive Statistics Results of Post Motivational 

Belief Questionnaire 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 19 152.723 15.576 125.00 179.73 0.100 -0.554 

Exp. Gr. 2 20 158.876 16.094 191.00 187.00 -0.130 -0.824 

Control 18 143.111 14.421 112.00 171.00 -0.137 0.577 

 

According to the second One-Way ANOVA analysis assumptions control process, the 

skewness and kurtosis coefficients of the motivational belief questionnaire post-test 

scores show an acceptable range of the skewness and kurtosis value. Therefore, it can be 

said that in terms of the motivational belief questionnaire post-test results, groups are in 

the normal distribution. 

 

The group variances that are homogeneous was checked with the Levene test, and it was 

concluded that there was no statistically significant difference (F (2-54) = 0.331, p = 0.720 

> 0.05). The variances of the groups’ motivational belief questionnaire post-test scores 

were homogeneous. The results of the One-Way ANOVA analysis on the motivational 

belief questionnaire post-test scores are given in Table 25. 

 

Table 25. Comparison of the post-test score on the Motivational Belief Questionnaire 

Groups N X̅ Sd F p 

Exp. Gr. 1 19 152.723 15.576 

5.004 0.010 Exp. Gr. 2 20 158.876 16.094 

Control 18 143.111 14.421 
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Table 26. Scheffe Post Hoc Test Results Regarding Post Motivational Belief 

Questionnaire 

Source of 

Variance 

Sum of 

Squares 
df 

Mean 

Squares 
F η2 

Between 

Groups 
2376.462 2 1188.231 

5.004 0.156 
Within 

Groups 
12823.918 54 237.480 

Total 15200.381 56  

 

The results of the descriptive statistics of the motivational belief questionnaire post-test 

score of the experimental research group students are presented in Table 25 according to 

the type of instruction, and the between-groups ANOVA analysis results are presented in 

Table 26 according to the type of instruction. According to these results, a significant 

difference was found between the motivational belief levels of the groups [F (2-54) = 5.004, 

η2 = 0.156, p <0.01]. Scheffe post hoc test was applied to determine which group or 

groups were significantly different from others. According to Scheffe post hoc test, it was 

seen that experimental group 2, which refers to the traditional classroom augmented 

reality group students (X̅ = 158.876, Sd = 16.094) have significantly higher motivational 

belief scores than control group students (X̅ =143.111, Sd= 14.421). According to this 

result, performing augmented reality activities in the traditional classroom environment 

has a medium-size influence on motivation. Besides this significant difference between 

the two groups, there was no significant difference between the experimental groups, 

which were performed augmented reality activities in two different classroom 

environments, nor between the experimental group 1 and the control group, which only 

followed the standard curriculum with existed classroom technologies. 

 

However, a significant difference had been determined between the groups in the 

motivational belief questionnaire pre-test results. This significant difference was 

explained in detail in the previous section, Motivational Beliefs Scale Pre-Test Results. 

Due to the significant difference at the beginning of the experimental research process, it 

has been decided to analyse the data more deeply. In this way, it has been aimed to 

investigate any significant difference in students` motivational belief levels between the 
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beginning and the end of the experimental research process. For this purpose, it was 

decided to conduct a Repeated-Measures ANOVA analysis to determine whether there 

was a significant difference between the groups’ motivational belief questionnaire post-

test scores and the groups’ motivational belief questionnaire pre-test scores of the 

experimental and control groups. First of all, the assumptions of the Repeated Measure 

ANOVA analysis were tested. 

 

Before the Repeated Measure ANOVA analysis assumption control process, participants 

were paired with their pre-test and post-test motivational belief questionnaire scores. 

Then the Repeated Measure ANOVA analysis assumptions have been tested. Descriptive 

statistics results of the motivational belief questionnaire pre-test and post-test scores of 

the experimental groups and the control group can be seen in Table 27. 

 

Table 27. Descriptive Statistics Results of Pre-Test and Post-Test of the Motivational 

Belief Questionnaire 

Groups 

Pre-Test Post-Test 

N X̅ Sd X̅ Sd 

Exp. Gr. 1 18 145.167 18.276 147.111 16.552 

Exp. Gr. 1 20 156.617 13.349 158.876 16.094 

Control 20 158.676 16.763 141.653 21.552 

 

According to the results of descriptive statistics the paired sample motivational belief 

questionnaire analysis, post-test results of the experimental group 1 (X= 147.111, Sd= 

16.552) and experimental group 2 (X= 158.876, Sd= 16.094) are slightly higher than pre-

test results of the experimental group 1 (X= 145.167, Sd= 18.276) and experimental group 

2 (X= 156.617, Sd= 13.349). Contrary, post-test result of the control group (X= 141.653, 

Sd= 21.552) is less than pre-test result of the control group (X=158.676, Sd=16.763). 

Normality plots of the paired pre-test and post-test scores of the motivational belief 

questionnaire can be seen in figure 14. 
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Figure 11. Normality plots of the paired pre-test and post-test scores of the motivation 

questionnaire 

The Repeated Measure ANOVA analysis results with the paired sample pre-test and post-

test motivational belief questionnaire can be seen in Table 28. 

 

Table 28. Descriptive Statistics Results of Pre-Test and Post-Test of the Motivational 

Belief Questionnaire 

Groups 

Pre-Test Post-Test 

N X̅ Sd X̅ Sd 

Exp. Gr. 1 18 145.167 18.276 147.111 16.552 

Exp. Gr. 1 20 156.617 13.349 158.876 16.094 

Control 20 158.676 16.763 141.653 21.552 

 

Table 29. Repeated Measure ANOVA Analysis Results of The Motivation Questionnaire 

Pre-Test and Post-Test Results 

Source 
Sum of 

Squares 
df 

Mean 

Squares 
F η2 

Between Group 

Group 2666.799 2 1333.400 2.343 0.079 

Error 21295.083 55 569.002   

Within Group 

Motivation 258.193 1 528.193 25.223* 0.314 

Group * 

Motivation 
2398.741 2 1199.371 57.273* 0.676 

Error 1151.571 55 20.941   

*p<0.01. 
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Descriptive statistics of the motivational beliefs scores according to the students' group 

and their measurement status are presented in Table 28. The results of 2x2 mixed-design 

ANOVA were made to compare the changes observed after the experiment compared to 

the pre-experiment are presented in Table 29. In the analysis, the group to which the 

students were attached (control and experimental) was defined as a between-group factor, 

and the measurement time (pre-test and post-test) of their motivational belief scores was 

defined as a within-group factor. According to this information, it was found that group 

and motivation factors had a significant and broad effect on motivational belief scores [F 

(1, 55) = 57.273, η2 = 0.676, p <0.01].  

 

According to Table 29., it can be seen that while the motivational belief score of the 

experimental groups was raised from the beginning to the end of the experimental 

process, the motivational belief score of the control groups was decreased in the same 

period. Table 29. shows that while within groups scores were changed significantly, 

between groups scores were not changed in the same way. According to this information, 

it can be said that at the end of the experimental research process, groups` motivational 

belief scores were changed significantly in a positive way for the experimental groups 

and the in a negative way for the control group. Besides these changes within groups, at 

the end of the experimental research process, there was no significant difference occurred 

between groups. 

 

Two different results occurred as a result of the One-Way ANOVA analysis on the post-

test motivational belief questionnaire scores and the Repeated Measure ANOVA analysis 

on the pre-test and post-test motivational belief questionnaire scores. These two results 

answered the second research question and the sub-research question of the second 

research question. 

 

According to One-Way ANOVA analysis on the post-test motivational belief 

questionnaire scores and the Repeated Measure ANOVA analysis results on the pre-test 

and the post-test motivational belief questionnaire scores, to answering the second 

research question, the results of the related analyses show that performing augmented 

reality in the context of phrasal verb in English had a significant positive effect on 

students’ motivational belief scores. Besides this significant effect, the results also 

answered the sub-research question of the second research question. According to results, 
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performing augmented reality activities with flipped learning method had no significant 

effect on students’ motivational belief scores. The results of the experimental research 

process on the students` motivational belief level will be discussed in detail in the next 

chapter. 

 

4. 3. 3 Findings Related to Learning Strategies Used in the Course 

This section analyses data relating to the third research question and the related sub 

research question. For this purpose, the One-Way ANOVA analysis has been chosen to 

analyse the main study's learning strategies questionnaire post-test scores at the end of 

the experimental study process. Before performing the One-Way ANOVA analysis, 

assumptions of the analysis method were tested. Furthermore, the homogeneity of the 

groups' variances and the normal distribution, which are the One-Way ANOVA analysis 

assumptions, were checked before the One-Way ANOVA analysis over to the learning 

strategies post-test scores of the main study. The descriptive results of the assumption 

analysis of the learning strategies questionnaire post-test scores of the experimental 

groups and the control group can be seen in Table 30. 

 

Table 30. Descriptive Statistics Results of Post Learning Strategy Questionnaire 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 20 226.201 35.418 143.84 305.00 -0.087 0.887 

Exp. Gr. 2 20 230.182 35.990 141.00 304.00 -0.763 1.915 

Control 20 214.232 26.755 160.00 261.00 -0.057 -0.501 

 

According to the first step of the One-Way ANOVA analysis assumption test, the 

descriptive statistics show that the kurtosis values of the experimental group 2, which 

refers to the traditional classroom augmented reality group, were higher than the 

acceptable range. Also, the boxplot graphic shows three outlier values in experimental 

group 2, which is known as the traditional classroom augmented reality group. The outlier 

values were excluded with split file command, and then the One-Way ANOVA analysis 

assumption test process was repeated. The results of the second One-Way ANOVA 

analysis assumption test of the learning strategy questionnaire post-test scores of the 

experimental groups and the control group can be seen in Table 31. 
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Table 31. Descriptive Statistics Results of Post Learning Strategy Questionnaire 

Groups N X̅ Sd Min Max Skewness Kurtosis 

Exp. Gr. 1 20 226.201 35.418 143.84 305.00 -0.087 0.887 

Exp. Gr. 2 17 235.390 18.355 202.77 268.00 0.050 -0.410 

Control 20 214.232 26.755 160.00 261.00 -0.057 -0.501 

 

According to the One-Way ANOVA analysis assumptions test process, the skewness and 

kurtosis coefficients of the learning strategy questionnaire post-test scores show an 

acceptable amount of skewness and kurtosis value. Therefore, it can be said that in terms 

of the learning strategy questionnaire post-test results, groups are in the normal 

distribution. 

 

The homogeneity of the groups' variances was controlled with the Levene test, and it was 

concluded that there was a statistically significant difference (Welch F (2-54) = 3.968, p = 

0.050≤0.05). The variances of the groups' learning strategy questionnaire post-test scores 

were not homogeneous. One-Way ANOVA analysis results on whether the difference 

between the groups' learning strategy questionnaire post-test scores is significant are 

given in Table 32. 

 

Table 32. Comparison of the pre-test score on the Learning Strategy Questionnaire 

Groups N X̅ Sd F p 

Exp. Gr. 1 20 226.201 35.418 

3.968 0.081 Exp. Gr. 2 17 235.390 18.355 

Control 20 214.232 26.755 

 

When Table 31 is examined, a statistically significant difference was not found between 

the post-test scores of the groups (F (2-54) = 3.968, p=0.081> 0.05). According to this 

result, it can be said that the experimental groups and the control group are equivalent to 

the learning strategies score of the English language course at the end of the experimental 

research process. 

 

The results of the One-Way ANOVA analysis were answered the third research question 

and the related sub research question of this research. The third research question asked 



143 

 

the sole effect of the augmented reality activities on the students' learning strategies level. 

According to the One-Way ANOVA analysis results, performing augmented reality 

activities in the context of phrasal verbs in English has no significant effect on the 

students' learning strategies level.  

 

On the other hand, the sub research question of the research asked the effect of the 

augmented reality activities in the flipped learning method learning environment. 

According to the One-Way ANOVA analysis results, the effect of the augmented reality 

activities was independent of the classroom environment. Therefore, performing 

augmented reality activities in the flipped learning method environment did not 

significantly affect students' learning strategies levels. The results of the experimental 

research process on the students` learning strategies level will be discussed in detail in 

the next chapter. 

 

4. 4 Results of The Course Lecturer and Student Interviews of The Main Study 

This section gives the qualitative analysis result of the main study interviews. Details of 

the qualitative data analysis process were provided in the methodology chapter. The 

qualitative analyses results of the interviews would demonstrate the perceptions and 

opinions of the course lecturer and the experimental research groups students about 

augmented reality, the experience of the augmented reality activities and application, and 

future expectations on augmented reality after the main study process. Eventually, these 

qualitative analysis results can justify some of the research questions. In the qualitative 

data analysis process, the students' perceptions and opinions were analysed with the 

qualitative descriptive data analysis method after the main study process. 

 

4. 4. 1 Results of The Interview with The Course Lecturer 

This section gives the qualitative analysis of the main study interviews with the course 

lecturer. These interview analyses results would demonstrate the perceptions and 

opinions of the course lecturer about augmented reality, the experience of the augmented 

reality activities and application, and future expectations on augmented reality after the 

experimental research process. Themes, which are the qualitative data analysis process 

results, of the course lecturer are given in Table 33. 
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Table 33. The Qualitative Data Analysis Process Results of The Course Lecturer 

                                       Interviewer 

Question Groups 

Course Lecturer 

About the Augmented Reality 

Useful tool teaching in English/ Source of 

attention/ Not all materials was clear 

enough 

About the Experience of the Augmented 

Reality Activities 

A safe place for students/ Increase interest 

in course with the support of the 

permanent learning/ Provides active 

participation and increase self-learning 

abilities/ Technical difficulties related to 

the augmented reality application/ Non-

understandable materials caused 

problems. 

About the Future Expectations on 

Augmented Reality 

Development needs/ Educational 

technologies could contribute to 

education/ Augmented reality could 

increase active participation/ Augmented 

reality could make the teaching process 

easier/ Augmented reality could be used in 

different areas for educational purposes. 

 

4. 4. 1. 1 The Course Lecturer's Views on Augmented Reality 

After the main study process, this section demonstrates the course lecturer's views about 

augmented reality. The qualitative analysis was performed over the course lecturer's 

interview results to demonstrate the course lecturer's views. The qualitative data analysis 

shows that the course lecturer's views on augmented reality themed as a useful tool 

teaching in English, source of attention but not all materials were clear enough. 

 

The qualitative data analysis results show that the course lecturer viewed augmented 

reality as a useful tool in teaching English.  According to the course, lecturer augmented 

reality is a promising tool for improving students' knowledge of English language 

vocabulary. This promise comes from augmented reality's ability to make invisible 
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abstract knowledge to turning into more concrete visible form. Thanks to this ability, 

augmented reality can be used for teaching English vocabulary in a concrete form for 

more permanent learning. 

 

“I think this new technology is very useful for students. It is not something 

that is used a lot, especially in English teaching, but I think it is very 

promising. I believe that if I say it as a skill, it will make a great 

contribution to vocabulary teaching. Yes, I believe it will have a great 

contribution on vocabulary because I think that making a word concrete 

can contribute to the learning and catchiness of the students in the fact that 

students can see it directly in three dimensions.” 

 

The course lecturer stated that she mainly liked the attractiveness of augmented reality 

in the classroom environment. According to the course lecturer, even if using mobile 

devices in the classroom environment was not a brand-new experience for the students, 

and augmented reality recognised itself at the beginning of the experimental process with 

its attractiveness. Students` awareness of augmented reality created continued attention 

all along the experimental research process. In addition to augmented reality's 

attractiveness, the visualisation feature also helped create connections between the 

meaning of the phrasal verbs and the vocabularies. The course lecturer also liked this 

feature. 

 

“What I liked was the attention of the students at first, because it was a 

new thing for them to attend the class with a mobile device, and it was not 

something we used much in the classroom. At first, it attracted a lot of 

attention. And this attention actually did not diminish every time during the 

lesson because they encountered a different view each time, “this time, 

what we will see, what will come out,” this was a curiosity for them. I like 

these aspects very much, and they said that they are permanent as far as I 

can see in the students.  

 

On the other hand, the course lecturer stated that she did not like the clarity of the 

augmented reality materials from the view of the experimental group students. According 

to the course lecturer, some of the augmented reality materials created in the context of 
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phrasal verbs in English did not clearly understand by the experimental research group 

students. Although material developers and the content experts clearly understood the 

content, the same material was understood differently by the experimental research group 

students. This unliked point of the augmented reality materials was overcome with the 

example sentences from the weekly course sheets. According to the course lecturer, 

thanks to the example sentences written with dedicated phrasal verbs, mis-learning was 

prevented. 

 

” Sometimes they were able to understand the meaning we wanted to give 

in a very different way, but this was not a problem, we already had a 

paragraph linked to this mobile application, and we had a paragraph. We 

had sentences, more precisely. … But as I said, I think it means that we 

actually reinforced it because we gave it in context.” 

 

In conclusion, it can be said that the course lecturer had a positive attitude about 

augmented reality and found it a useful tool in teaching English. Besides this positive 

approach, the course lecturer liked the attractiveness of augmented reality, which created 

students' attention. However, the comprehensibility of the augmented reality materials 

might create disliked points. 

 

4. 4. 1. 2 The Course Lecturer's Views on The Experience of The Augmented Reality 

Activities 

In this section, the course lecturer`s views on the experience of augmented reality 

activities are presented. According to qualitative data analysis results, the course lecturer 

statements about the experience with augmented reality activities themed in as positive 

side a safe place for students, increase interest in course with the support of the 

permanent learning, provides active participation and increase self-learning abilities. On 

the contrary, the course lecturer`s views on augmented reality activities are themed in as 

the negative side brought some technical difficulties related to the augmented reality 

application, and non-understandable materials caused problems. 

 

According to qualitative data analysis, the course lecturer stated that the main difference 

in performing augmented reality activities was using smartphones in the classroom, 

creating a secure place for students. Besides providing a secure place, the course lecturer 
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mentioned that performing augmented reality activities via smartphones raised students` 

interest during the experimental research process. 

 

“… If we ask what the difference is, I think that because they are always 

on the phone, they have a phone in their hands, it makes them feel safe, 

something that interests them...” 

 

In addition to providing a secure place for students and increasing students` interest, the 

course lecturer also noted that augmented reality activities contribute the permanent 

learning with two-dimensional animations. According to the course lecturer, in the 

context of phrasal verbs in English, some phrasal verbs refer to a motion in the meaning. 

At this point, paper-based materials would be used but would not be efficient as much 

as animations. 

 

“…And I think it is more memorable because we had words in the form of 

animation that had a movement out there, meaning it can be even more 

difficult to give it in the form of paper.” 

 

According to the course lecturer, performing augmented reality activities in the context 

of phrasal verbs in English provided an active participation environment for students. It 

has been observed that some of the quiet students became more active during the 

experimental research process by the course lecturer. In addition to the quiet students' 

active participation, the course lecturer observed that students who struggled to 

understand the meaning of the phrasal verb joined into a discussion with peers. These 

observations and the course lecturer's statements show that augmented reality activities 

provided visual demonstrations of phrasal verbs in English and created students' active 

participation and a peer-learning environment. 

 

“… the students had more active participation in the lesson. I observed 

this. Normally, there are very quiet students, you can’t get a lot of feedback 

from them, but this time, when everyone has a phone or something s/he 

doesn’t understand, I saw that they got into this discussion with each other 

as “what’s the point here, what do you think the person is doing from the 
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animation here?” (There was an interaction with both the peer and 

lecturer.) It certainly wasn’t individual…” 

 

In addition to the previous affordances of augmented reality activities, the course lecturer 

mentioned that performing augmented reality activities in the context of phrasal verbs in 

English raised students` interest in the course during the experimental research process. 

According to the course lecturer's statements, this increase in students` interest did not 

negatively affect the students' existing classroom harmony.  

 

“I cannot say that I observe something quite frankly except for the increase 

in interest. In fact, it was actually my two classes with high attendance. 

Both of them were already intense, but I can say that s/he continued in this, 

at least, it did not affect badly. I can say that way.” 

 

Performing augmented reality activities caused some challenges in classroom 

management and student behaviour. According to the course lecturer, technical 

difficulties caused classroom management problems because of the different response 

rates of each smartphone students performed augmented reality activities at a different 

pace. While one student struggled with technical difficulties, another student could 

process the following activities. These differences caused interaction problems between 

the course lecturer and students. Even if the English language course lecturers familiar 

with group works, these problems caused classroom management challenges. 

 

“If we look at it as classroom management, this is hard to deal with 

because everyone’s phone doesn’t work at the same time, the application 

knows to open at the same time. There may also be technical problems. 

While in the first activity, some students wonder and move on to the second 

and third. So, it is really hard to get my interaction right in front of me…” 

 

On the other hand, performing augmented reality activities caused positive student 

behaviour changes. According to the course lecturer, performing augmented reality 

activities affected students' behaviour when they did not attend the classroom. It has been 

highlighted by the course lecturer that it was unusual behaviour for a student, who did not 

attend the classroom, continue the selective course content individually. Although the 
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course lecturer did not expect any personal study attempt due to the unmarked study 

scheme, some students show learner autonomy in their learning process in the 

experimental research process. 

 

“… I had students who could not attend the lesson. I left them the activity 

papers so that they could actually get them. Then I did not guess that they 

would actually open the application and work on their own. It is not a thing 

our students do, but I came the next week and asked me about the words 

in the words there, he/she said, “I worked at home.” said...” 

 

Similar to classroom management, technical difficulties caused course flow and time 

management problems during the experimental research process. The course lecturer 

stated that the course lecturer and students did familiar with time-consuming activities 

from the speaking skill studies. Likewise, if the augmented reality application and the 

materials worked adequately, the course flow and the time management were not different 

from the usual plan. However, technical difficulties affected students’ motivation and time 

management. According to the course lecturer, students who experienced technical 

difficulties lost motivation after a while if the difficulties continued and the peers 

continued the process. The course lecturer mentioned those technical difficulties that 

occurred in the classroom in different shapes, such as undetected targets or frozen 

application. 

 

“So, this technique is quite normal unless there is a problem because we 

are very familiar with it because we do a lot of speaking group style stuff. 

Indeed, if the application is working properly, it has no extra burden, 

nothing. … The phone did not detect the image of the target, the target on 

both sides of the phone did not detect the word, but it did not detect the 

target above it. I think it was a bit of a motivation lost for them when there 

were such things.” 

 

As a result, the course lecturer experienced some positive and some negative 

effects of augmented reality activities in the classroom. According to the course 

lecturer, performing augmented reality activities created a safe place for students, 

provided active participation and peer learning, and increased students` interest 
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during the experimental research process. However, due to technical difficulties, 

classroom management, time management, course flow and students` motivation 

level were affected negatively during the experimental research process. 

 

4. 4. 1. 3 The Course Lecturer's Views on Future Expectations on Augmented 

Reality  

In this section, the qualitative analyses result of the interviews with the course lecturer 

about future expectations on augmented reality is given. According to qualitative data 

analysis, the course lecturer views the future expectation on augmented reality grouped 

as respectively development needs on the application and materials, educational 

technologies could contribute to education. In addition to them, the course lecturer views 

follow as augmented reality could increase active participation, augmented reality could 

make the teaching process easier and augmented reality could be used in different areas 

for educational purposes. 

 

According to the course lecturer, the CEMENTAR augmented reality application and the 

content will be improved in the future. The course lecturer stated that creating content for 

each phrasal verb group was challenging. However, this process made teaching phrasal 

verbs with related animations easier. According to the course lecturer, the content creation 

process will be changed in the future. In this particular study, phrasal verbs have been 

chosen to create related content at the first point. According to the course lecturer, in the 

future, at the first point, the content will have been chosen, for example, robbery or theft, 

then related phrasal verbs might be chosen. 

 

“I think it's nice to give this in context. I don't know if we could do it more 

intensely. Of course, it is a bit difficult to give all the words in a single 

context when you are actually trying to do it… Choosing phrasal verb 

according to the subject can be, for example, a lot of theft-related things 

such as break into, or for example, there is something with giving.” 

 

In addition to changing the content creation process, the course lecturer also noted that 

augmented reality applications would have been given future feedback to users. Based on 

the demand of the experimental group 1 students, who performed augmented reality 

activities according to flipped learning method instruction plan, the feedback feature was 
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on the application. The course lecturer stated that students, who were not familiar with 

flipped learning method, like students from experimental group 1, can be benefited from 

the feedback feature while studying with the augmented reality application. 

 

(Flipped group said it would be useful to have a test after the application. 

How about you?) 

“I think it will be useful. Because we just had the application done that 

day, then we asked them to write a sentence, but frankly, we did not give 

them feedback. We never tested whether they understood during the day. 

We just did pre-test and post-test... But at this stage, it seems more logical 

to take feedback after giving students who are like my class or to give them 

feedback…” 

 

Besides changes in the augmented reality application and content creation process, it has 

been noted that the course lecturer wanted to increase students` role in augmented reality 

activities. The course lecturer said that performing augmented reality activities via 

smartphone was not a passive activity, but students would be more responsible with the 

content creation process. 

 

“As I said, we said that we only want students to look at them by phone 

for a little more active. If this is an activity for me, I don’t think that the 

student is too passive there because they are using the phone themselves 

and trying to make sense from there. But as I said, I think that it would be 

better if something they could produce something more active and a 

platform could be better.” 

 

The course lecturer stated that educational technologies, such as augmented reality 

activities, will positively contribute to education. This positive effect comes from creating 

a better learning environment. According to the course lecturer, augmented reality can 

provide enhanced learning environments for every student, especially students who do not 

have access to laboratories or other learning facilities. According to the course lecturer, 

these specific learning environments can be useful to teach factual information to students. 
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“I believe it will contribute positively. Because I would like to think about 

words that we cannot see under normal conditions, especially on the basis 

of words, there are other uses as well or environments. Normally we won’t 

be able to show it, but bringing them into the classroom environment is a 

huge luxury for us, not only for general English but for a more specific 

purpose; here is the word engineering…”  

 

In addition to creating a better learning environment, the course lecturer also stated that 

using educational technologies can increase students' active participation. The course 

lecturer noted that some of the augmented reality materials did not understand properly 

due to developers and students' different perspectives. For solving this problem, students 

will be involved in the content creation process. Therefore, the augmented reality material 

development process will be shared between the instructor, which will be the expert in 

this development process, and students, who will be the primary developer. 

 

“In fact, you asked this in the previous question; what can be your 

suggestion? We want to give ourselves meaning here. So we give our own 

shape (content), we expect it to take the meaning we want from there, but 

if our application were like this, the student would be more active and 

maybe it would be difficult for him to animate, but the shape, scheme, 

something if (the student) could produce himself, I don’t know, is it hard? 

If they could prepare these three-dimensional pictures and visuals, I think 

it would be more permanent because they would have established a more 

meaningful connection.” 

 

According to the course lecturer, augmented reality was beneficial for her courses and 

made the teaching process easier. For this reason, the course lecturer intent to use 

augmented reality in her future lectures. Furthermore, the course lecturer stated that if an 

alternative augmented reality application, such as HP Reveal, which service was 

terminated, exists in the market, and she will use it for her and her students' benefits. 

 

“Yes, especially if I say in Android-style markets, I would definitely use it 

if these kinds of applications were available. If HP Reveal is back on the 
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market or we have a similar alternative. I would definitely use it as an 

alternative…” 

 

Lastly, the course lecturer stated that augmented reality would be beneficial in different 

areas, for example, medical or technical training. According to the course lecturer, 

augmented reality can increase medical trainers' visual interaction chances. For example, 

a medical trainer can repeatedly practice medical cuts with augmented reality. In addition 

to medical practice, augmented reality can be used in mechanical training. 

 

“So, when I think about it, I think it can be very useful, especially in the 

field of Medicine, because after all, students do not always have a chance 

to see a cadaver… for example, how to cut, that kind of thing. I think it will 

be very useful in the field of Medicine...” 

 

In conclusion, it can be said that the course lecturer had some expectations on augmented 

reality for further experiences. According to the course lecturer, in the future, augmented 

reality will have had different purposes in the learning process, for example, a role in the 

assessment for learning, also in the future, students will have been more active in the 

augmented reality experience. In addition to these different purposes, some improvements 

and further practice areas will also be possible for augmented reality. 

 

4. 4. 2 Results of The Interview with The Experimental Group 1 Students 

In this section, the qualitative analyses result of the main study interviews with the 

students from experimental group 1 are given. These interview analyses would 

demonstrate the students' perceptions and opinions from experimental group 1 about 

augmented reality, the experience of the augmented reality activities and application, and 

future expectations on augmented reality after the experimental research process at the 

end of the main study. Themes, which are the qualitative data analysis process results, of 

the experimental group 1 students and the experimental group 2 students are given in 

Table 34. 
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Table 34. The Qualitative Data Analysis Process Results of The Experimental Groups 

                    Interviewer 

Question Groups 
Experimental Group 1 Experimental Group 2 

About the Augmented 

Reality 

Easy to remember/ Making 

it easy to learn/ 

Visualisation makes it 

catchier/ Materials were 

not meet the quality 

expectation/ Augmented 

reality provided fun/ Saves 

time 

Making it easy to 

remember/ visualisation is 

liked/ Activities need better 

content/ Augmented reality 

provides visual 

remembering/ Saving time 

with augmented reality 

About the Experience of 

the Augmented Reality 

Activities 

Made them curious about 

the course/ Provides visual 

demonstration/ Beneficial 

for prior knowledge and 

reinforcing the learning/ 

Technical problems/ 

Unclear materials/ Fun 

Making them curious about 

the course/ Providing 

visual information/ 

Beneficial for prior 

knowledge/ Technical 

problems/ Unclear 

materials 

About the Future 

Expectations on 

Augmented Reality 

Educational technologies 

are useful/ Visualisation / 

Needs some 

improvements/ 

Augmented reality could 

be used in different 

educational areas with its 

visualisation feature 

 

Educational technologies 

are useful/ Visualisation/ 

Needs some 

improvements/ Augmented 

reality could be used in 

different educational areas 

with its visualisation 

feature 

 

 

4. 4. 2. 1 The Views of The Students in The Experimental Group 1 About the 

Augmented Reality 

This section demonstrates the qualitative data analysis result of the experimental group 1 

students from the main study about their views on augmented reality. According to 
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qualitative data analysis results, students’ views about augmented reality were themed as 

main and sub-themes of the students` views. The main themes of the students` views are 

making it easy to remember, making it easy to learn, visualisation makes it catchier, but 

materials were not meet the quality expectation. Besides these main themes, sub-themes 

of the students` views on augmented reality is provided fun in the classroom and saves 

time. 

 

According to qualitative data analysis results, some of the students from experimental 

group 1, which was performed augmented reality activities in a flipped learning method 

instruction plan, stated that augmented reality made it easier to remember in English 

language learning progress. Also, according to students from experimental group one, 

augmented reality made the learning process easier in the English language learning 

process. In addition to making it easier to remember and learn, students also mentioned 

the visualisation feature of augmented reality. This feature was highlighted by students 

with a comparison statement over the visualisation feature. Overall, students 

demonstrated a positive view over augmented reality with benefitting points, which 

comes to the learning environment with augmented reality. 

 

MaS2 

“I think it's a nice app to learn English. It provides learning the easy way. 

I think it's impressive, and I think it's an impressive application in English 

development. It could be much better if it was developed a little more. It 

can be much more beautiful if it reaches the masses.” 

MaS4 

“I think it is a successful application and increases remembrance.” 

MaS5 

“It provides easily remember and convenience. So, for example, as a 

student, we become very tired in school, it is very difficult to even go home 

from here, but we can use this even while we are commuting.” 

 

Students from experimental group 1 expressed their likes and dislike about augmented 

reality over the visualisation ability. According to the students from experimental group 

1, the content in the course became catchier with augmented reality. The students liked 

making catchier the content with augmented reality. Besides being catchier, students also 
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did like augmented reality with its usability. According to students, augmented reality 

was useful to learn English. 

 

Mas4 

“… as I said in the previous question, the part I like is that it keeps more 

in mind.” 

 

However, students stated that augmented reality needs better content in different 

dimensions. According to the students from experimental group 1, augmented reality 

materials need better graphics. For this purpose, it has been suggested to use related 

visuals from the example sentences written based on popular tv series. Besides this visual 

preference, it has also been noted that some of the augmented reality materials did not 

understand as they intended. The course lecturer also stated this problem in the section 

where the course lecturer`s view was examined. 

 

MaS2 

“… you wrote example sentences, which were about phrasal verbs, from 

a few TV series. For example, you could use graphics belongs to Peaky 

Blinders Black Mirror in augmented reality activities.” 

MaS5 

“What I don't like is that animations are sometimes incomprehensible…” 

 

Some of the students expressed that making it easy to learn and remember was the main 

benefit of augmented reality. According to the students, augmented reality makes learning 

English easier and easier to remember the content they learned. While some of the 

students were promoting the beneficial effects of the technologies in the learning 

environment, some of the students promoted the visualisation feature of augmented 

reality to make it easier to learn and remember the content. 

 

MaS1 

“It is more permanent in mind. I can also remember what the teacher said 

that day when I saw him, so it is more useful.” 
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MaS2  

“Now, is there a word that I don't know? I can understand what that word 

meaning is from that image.” 

 

With the exception of making learning and remembering easier, students also stated two 

different benefits of augmented reality. First, according to some students, augmented 

reality was fun in the lesson. Also, augmented reality saves time in the learning process 

as well as in the classroom time. 

 

MaS5 

“As I said, it provides convenience, makes it more helpful and more fun in 

lessons.” 

MaS6 

“I think it made it easier for us to enter our mind, that is, to learn faster.” 

 

In conclusion, students from experimental group 1, who performed augmented reality 

activities in a flipped learning method learning environment, positively viewed 

augmented reality. According to students, augmented reality made learning and 

remembering easier in the context of phrasal verbs. 

 

4. 4. 2. 2 The Views of The Students in The Experimental Group 1 About the 

Experience of The Augmented Reality Activities 

In this section, students views regarding their experience of augmented reality activities 

are presented according to the qualitative analysis results from the main study. According 

to qualitative analysis results, students views from experimental group 1 on performing 

augmented reality activities are themes as main and sub-themes. The main themes of the 

students` views on performing augmented reality activities are made them curious about 

the course, provides visual demonstration, beneficial for prior knowledge and reinforcing 

the learning, the augmented reality application caused technical problems, and the 

materials were not always clear to understand. On the other hand, the students` sub-theme 

on performing augmented reality activities was fun. 

 

The qualitative data analysis shows that some of the students from experimental group 1, 

which performed augmented reality activities according to the flipped learning method 
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instruction plan, stated that performing augmented reality activities made them curious 

about the course. According to students’ statements, visualisation with augmented reality 

increased their interest in the course and motivated them for the course. It can be seen 

from students statements that visualisation was evaluated as the effect source for 

increased interest. Also, it can be said that performing augmented reality activities made 

students happy and made lessons less monotonous for students. 

 

MaS2 

“In fact, let's not say very excited, but it increases my interest in the lesson. 

As you know, visual things have a higher effect on people…” 

MaS5 

“Yes, it does because it is sometimes boring lesson time, it is very boring 

to sit here and listen all day, do something from the smartboard. Then 

application at least causes curiosity.” 

MaS6 

“Certainly, it is more relevant for me to be this way about that subject. 

Because I think, when we see, we learn better. 

 

Some of the students` statements about their repetition of augmented reality activities 

show that students behaved to augmented reality activities, mainly a visual demonstration 

opportunity of the content. For example, students statements show that students used the 

look verb to express their approach to reuse activity sheets with augmented reality 

activities.  

 

MaS1 

“Yes, I did. I looked again in the evening. I looked again to studying, for 

example, to write a sentence to remember.” 

MaS4 

“It is a catchy thing, but since it is a fun thing when I go home, I thought 

the animations are nice so that I can look again.” 

 

However, students' statements show that not all students approached augmented reality 

materials entirely visually. For example, while some students expressed their approach 
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using the verb repeat for reusing the activity sheets, others expressed their approach with 

the value they gave to the content. 

 

MaS2 

“… As you know, these are very common words in British and American 

English. Words we might need. It sounds interesting. 

 

According to the students who performed augmented reality activities in accordance with 

the flipped learning method instruction plan, performing augmented reality activities 

before the course time will be beneficial for prior knowledge. This approach might have 

been caused by students` existing experience with augmented reality activities in 

accordance with the flipped learning method.  Because of the flipped learning method 

instruction plan, students from experimental group 1 performed augmented reality 

activities before the classroom time by themselves for getting knowledge about the 

content. Therefore, it has been seen that students from experimental group 1 thought that 

performing augmented reality activities before classroom time would be beneficial for 

prior knowledge. 

 

MaS3 

“I think it makes more sense to come prepared for the lesson. We can 

understand more comfortably.” 

MaS5 

“I think it is better to be prepared on my own then to repeat the lesson 

here.” 

 

On the other hand, some of the students from experimental group 1 stated that performing 

augmented reality activities after the course time would be beneficial for reinforcing 

knowledge. According to students with the combination of other activities, performing 

augmented reality activities after the course hour could be provided more permanent 

learning. 

 

MaS2 

“If we did it before the lesson, we would not reinforce it. We reinforce the 

lesson. We write sentences after that; it is not easily forgotten.” 
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Students from experimental group 1 performed augmented reality activities according to 

the flipped learning method instruction plan, and experienced technical problems related 

to the CEMENTAR augmented reality application or the augmented reality materials. 

According to students, from the side of the CEMENTAR augmented reality application, 

the main problem was the unreliable application. The statements show that the 

CEMENTAR augmented reality application did not work smoothly throughout the 

experimental research process. The augmented reality application stopped working or did 

not detect the target images. These problems caused not only unpleasant augmented reality 

experiences but also took extra time to perform augmented reality activities in the 

classroom environment, which was a harmful point for classroom management and time 

management. 

 

MaS2 

“Occasionally, it turns on and off on the phone, and it's a problem in 

practice.” 

MaS3 

“Sometimes, it did not open, and there was content that it did not show.” 

 

Apart from the problems related to the CEMENTAR augmented reality application, 

students from experimental group 1 experienced some problems related to the augmented 

reality materials. According to the students' statements, it can be seen that some of the 

animations were not clear for students. Those unclear animations did not understand by 

students easily. Similarly to the unstable augmented reality application problem, the 

unclear content took extra time and harmed the classroom management. 

 

MaS4 

“For example, if I give an example, there was an animation of crying, but 

the tears seemed to flow out of his chin, not from eyes, therefore some of 

us were thinking of sweating that.” 

 

To sum up, it can be said that after having an experience over augmented reality activities, 

students from experimental group 1, which performed augmented reality activities 

according to the flipped learning method, became more curious about the course content. 

Besides, performing augmented reality activities increased students' interest in the course 
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and motivated them. Furthermore, students found out that performing augmented 

activities before or after the course time would be beneficial for their learning. 

Nevertheless, the augmented reality application caused technical difficulties, affecting 

classroom harmony throughout the experimental research process. Moreover, in addition 

to the technical difficulties, some of the augmented reality materials were not clear 

enough for the students. 

 

4. 4. 2. 3 The Views of The Students in The Experimental Group 1 About the Future 

Expectations on Augmented Reality 

This section demonstrates the qualitative data analysis result of the experimental group 1 

students from the main study about their views on future expectations on augmented 

reality. According to qualitative data analysis results, students’ views about their future 

expectations on augmented reality are themes as educational technologies are useful, and 

visualisation was the reason why students want to use augmented reality in the future. At 

the same time, the experience needs some improvements; augmented reality could be 

used in different educational areas with its visualisation feature. 

 

Students from experimental group 1, which performed augmented reality activities 

according to the flipped learning method, described educational technologies specific to 

augmented reality as a useful tool in educational environments. Students’ statements 

show that students positive approach to augmented reality and other educational 

technologies originated from the affordances of augmented reality in their learning 

process. Even if students experienced both advantages and disadvantages to performing 

augmented reality activities, students accepted to affordances of augmented reality 

primarily.  

 

MaS3 

“I think it would be more useful if it is used in lessons.” 

MaS4 

“I think it's good to use. As I said, it both provides memorableness and 

makes the lesson more fun and enjoyable. It is useful to use.” 

 

It can be seen that students positive approached educational technologies reflected the 

students' future expectations with augmented reality in the learning process. Students, 
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who defined educational technologies as a useful tool in education from experimental 

group 1, expressed their intention to use augmented reality in the future. Students’ 

statements show that the visualisation feature of augmented reality became primary for 

the desire to use augmented reality in students` future educational progress. According to 

students from experimental group 1, visuals had a greater effect on students. In addition 

to that, students also mentioned the importance of visual memory with the intention to 

use augmented reality in the future.  

 

MaS1 

“I think it's much better than studying from the book. Because I think 

visual memory is better. I think it is better to understand by seeing 

sometimes.” 

MaS5 

“Reading only a subject causes very little knowledge, but with such 

visually, it gains more memory.” 

 

Although students expressed their intention to use augmented reality in their future 

learning process, students also mentioned their needs for augmented reality activities. 

Students wanted to improve augmented reality materials to understand the content better 

based on students' unpleasant augmented reality activity experience. This improvement 

directly targeted the students' experience with unclear augmented reality materials. 

Besides this improvement, students from experimental group 1, which performed 

augmented reality activities in accordance with the flipped learning method, desired a 

feedback feature to self-assessment for learning. With this new feature, students wanted 

to control their learning progress and prevent them from misunderstanding. 

 

MaS2 

“In fact, it is like this; for example, we have seen in a few sentences, we 

couldn't establish the connection between the animation and the sentence 

on the side. It might be better if we touch on the exact point.” 

MaS3 

“… For example, there may be tests about whether we understand 

anything.” 
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Students intending to use augmented reality and the usefulness of augmented reality were 

combined over students` views on possible augmented reality practice areas. Students 

from experimental group 1 expressed the intention to use augmented reality in the future. 

Besides, students also defined augmented reality as a useful tool thanks to the 

visualisation feature in education. These two expressions became sources of the possible 

augmented reality practice areas in education. According to the students who wanted to 

use augmented reality in the future, they suggested using augmented reality in education 

branches. Visualisation is necessary to explain the information or demonstrate the 

information source, such as animal or plant cell system.  

 

MaS2 

“I want geometry; shapes can be complicated; sometimes, this application 

solves that mess. Biology can be, for example, in biology, teachers give 

information about the cell or bacteria, for example, if they visually reflect 

that bacterium, we understand better.” 

 

In conclusion, it has been reached that the students from experimental group 1 had a 

positive attitude toward augmented reality and its future applications. Students' statements 

show that students had a positive approach to educational technologies, specifically 

augmented reality. Also, students thought that augmented reality was useful in education. 

Besides these positive thoughts, students wanted to use improved application and 

materials in the future. Lastly, students expressed that augmented reality will be used in 

different educational branches. 

 

4. 4. 3 Results of The Interview with The Experimental Group 2 Students 

In this section, the qualitative analyses result of the main study interviews with the 

students from experimental group 2 is given. These interview analyses would demonstrate 

the students' perceptions and opinions from experimental group 2 about augmented 

reality, the experience of the augmented reality activities and application, and future 

expectations on augmented reality after the experimental research process at the end of 

the main study process. 
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4. 4. 3. 1 The Views of The Students in The Experimental Group 2 About the 

Augmented Reality 

This section demonstrates the qualitative data analysis result of the experimental group 2 

students from the main study about their views on augmented reality. According to 

qualitative data analysis results, students’ views about augmented reality are themed as 

main and sub-themes. The main themes of the students` views on augmented reality are 

making it easy to remember, and while visualisation is liked by the students, activities 

need better content, and augmented reality provides visual remembering. The sub-theme 

of the students` views on augmented reality saves time with augmented reality.  

  

According to qualitative data analysis, whereas students from experimental group 1 

defined augmented reality as a tool that made remembering easier, students from 

experimental group 2, which performed augmented reality activities in accordance with 

the traditional classroom instruction plan, defined augmented reality as a way to learn 

with visuals. It can be seen that both groups highlighted the visualisation feature of 

augmented reality while defining it. Students` statements from experimental group 2 

show that students highlighted the importance of visual intelligence. Students` statements 

can be observed that students created a bridge between visual intelligence and visual 

memory. Therefore, students favoured augmented reality in their learning process with 

making learning with visuals. 

 

MaS11 

“… It is good for me to put the written thing into visual because I believe 

in the existence of visual intelligence and the usefulness of visual memory. 

So, it is more permanent for me to put it on the visual.” 

MaS12 

“… Let me say that it is nice, and visual intelligence is at the forefront. 

This is a much better thing, even if you don't remember. I remember some 

things from the visual, for example, right now. Good practice…” 

 

Similarly to experimental group 1, students from experimental group 2 liked and disliked 

some of the augmented reality features. It can be seen that students highlighted the point 

of in definition, which was visualisation, was liked by students. According to students, 

providing visuals was the most favourable part of augmented reality. However, students 
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from experimental group 2 stated that they did not like the augmented reality materials; 

likewise, students from the experimental group 1. 

 

MaS12 

“… I think it is very useful, especially in terms of visual intelligence. For 

example, my visual intelligence is good. Thanks to this, if I read them now, 

I will remember one day and forget the other day if I do not repeat it again. 

But I remember it right now with its visual.” 

 

The highlight on the visualisation feature of augmented reality can also be seen students 

thought about how they benefited from augmented reality. Students from experimental 

group 2 stated that visual remembering, which is provided by visual materials with 

augmented reality, was the most beneficial feature of augmented reality. Furthermore, the 

visualisation feature of augmented reality was also mentioned for saving learning time. 

According to students` statements, augmented reality provided visuals that shorten the 

learning process for students. 

 

Mas10 

“For example, I can remember visual things better in general, so being a 

visual material makes it a bit catchier and a little fun.” 

MaS11 

“Obviously, when we hear something, it may not be permanent when it is 

not repeated. But when you see it, I can say that I saw it and remember it.” 

MaS13 

“… Not in terms of saving time, it is easier for the student to learn faster 

and to learn easier. In other words, it would be harder to keep in mind if 

we use that word in a few sentences about the subject we learned. But when 

we see a picture, it is directly in mind...” 

 

In conclusion, it can be said that students from experimental group 2 had a similarly 

positive view about augmented reality with students from experimental group 1. Students 

general views on augmented reality show that visualisation was the primary feature for 

experimental group 2 students for augmented reality. According to students, augmented 
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reality made it easy to learn and remember the content with visuals. Also, visuals provided 

a faster way to learn the same content. 

 

4. 4. 3. 2 The Views of The Students in The Experimental Group 2 About the 

Experience of The Augmented Reality Activities 

In this section, students view their experience of augmented reality activities presented 

according to qualitative analysis results from the main study. According to qualitative 

analysis results, themes of students' views from experimental group 2 perform augmented 

reality activities, making them curious about the course, providing visual information, 

beneficial for prior knowledge, technical problems were caused by the augmented reality 

application, and the materials were not always clear to understand. 

 

The qualitative data analysis shows that some students from experimental group 2 stated 

a similar view about performing augmented reality activities with students from 

experimental group 1. According to the students from experimental group 2, performing 

augmented reality activities made them curious about the course. It can be seen that 

students` interest in the course was raised by the curiosity generated by augmented reality 

activities. Besides being curious about the course, some of the students mentioned that 

performing augmented reality activities brought fun to the classroom environment. 

According to students, performing augmented reality activities changed the monotonous 

structure of the restudying after the course and turned it over with happiness.  

 

MaS11 

“It’s aroused curiosity how it was, what it was. Obviously, my focus 

increased a little more.” 

MaS12 

“… for example, going home and memorizing for hours is a bit 

troublesome for me. But it is this happiness to see it there and repeat it 

once more and keep it in mind permanently.” 

 

Unlike experimental group 1, students from experimental group 2 advance to reusing 

augmented reality activity sheets differently. While students from experimental group 1 

mainly used augmented reality activity sheets for visual information, students from 

experimental group 2 advanced to augmented reality activity sheets as a source of 



167 

 

knowledge for repeating the study. According to students' statements, students used 

activity sheets differently to repeat the content. For example, some of the students used 

augmented reality activities to learn synonyms of the content, and some other students 

used the same activity sheets as a visual source of knowledge. 

 

MaS8 

“Yes, I repeat and put (samples) on another piece of paper. I rewrite their 

English synonyms.” 

MaS10 

“… I can understand better when I see it. I can't understand which one is 

meant because it has a lot of meanings in the dictionary. But it gets better 

when I see it.” 

 

Although student’s behaviour on reusing augmented reality activity sheets shows 

differences, students from both experimental groups evaluated performing augmented 

reality activities as a beneficial activity for prior knowledge before the course, students 

from experimental group 1 performed augmented reality activities in accordance with the 

flipped learning method instruction plan, which provided augmented reality activities one 

week before the augmented reality courses to getting prior knowledge. This instruction 

plan might explain why experimental group 1 thought augmented reality activities would 

be beneficial for prior knowledge. However, students from experimental group 2 

performed augmented reality activities according to the traditional classroom instruction 

plan. It could be observed that students from both experimental groups evaluated 

augmented reality activities as beneficial for prior knowledge even if they followed 

different instruction plans. 

 

MaS10 

“So, if I have the opportunity, I will look at it at home and then if we do it 

again in the classroom, I think it would be more useful.” 

MaS14 

“So, it could have been better. It came too suddenly if we were working,  

maybe I would work on the last a day…” 

 



168 

 

Similar statements can also be seen in students` statements on the problems during the 

experimental research process. Students from experimental group 2 mentioned similar 

problems about the CEMENTAR augmented reality application and augmented reality 

materials with students from experimental group 1. Likewise, the experimental group 1, 

students from experimental group 2 complained about the CEMENTAR augmented 

reality application's unreliability. Students statements show that the CEMENTAR 

augmented reality application did not work correctly during the experimental research 

process. Similarly to the experimental group 1 students experienced undetected target 

images problems in that process. In target detection, students did experience unrecognised 

target images and experienced unfocused camera problems. These technical problems 

caused classroom management and time management problems during the experimental 

research process. 

 

MaS11 

“Sometimes, I think he didn't recognize the word or phrasal verb (target 

image), or there are parts that he hardly recognizes. It shows that part 

later.” 

MaS9 

“… there is a problem with camera optimization. Images are not visible. 

The camera does not focus.” 

 

In addition to the technical problems, students from experimental group 2 experienced 

similar content related problems with experimental group 1. Some students stated that the 

augmented reality materials were not always clear to demonstrate the meaning of the 

phrasal verb in English. Students statements show that different sides of augmented 

reality materials caused confusion to demonstrate the meaning. Some students mentioned 

that the objects in animations were not entirely understandable for them. In addition to 

the object related confusion, some of the students stated that some of the animations could 

be referring to more than one meaning for them due to unclear demonstration of the 

targeted meaning. 

 

MaS8 

“but some animations were a bit more difficult to understand. I guess 

something hit the stone, but I couldn't remember if there was a stone there. 
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I couldn't fully understand that one. But many were understandably very 

useful.” 

MaS13 

“And we couldn't reconcile some of them literally, so there is a little bit of 

relative concepts, some of them you saw from a different perspective, and 

we saw something else when we saw it.” 

 

In conclusion, it can be said that students from experimental group 2 had a similarly 

positive view about augmented reality with students from experimental group 1. It can be 

seen on students` statements that performing augmented reality activities made curious 

of the experimental group 2 students about the content. Besides that, students approached 

augmented reality activity sheets as a useful source for restudying the course. In other 

parts of the student experience, students from experimental group 2 showed similar 

experiences with the students from experimental group 1 about the prior knowledge, 

technical problems and content-related issues. 

 

4. 4. 3. 3 The Views of The Students in The Experimental Group 2 About the Future 

Expectations on Augmented Reality 

This section demonstrates the qualitative data analysis result of the experimental group 2 

students from the main study about their views on future expectations on augmented 

reality. According to qualitative data analysis results, students’ views about their future 

expectations on augmented reality were educational technologies are useful, and 

visualisation was the reason why students want to use augmented reality in the future. At 

the same time, the experience needs some improvements; augmented reality could be 

used in different educational areas with its visualisation feature. 

 

The experimental group 2 students’ statements about educational technologies specific to 

the augmented reality show similarities with students from experimental group 1. 

Similarly to experimental group 1, some students from experimental group 2 represented 

educational technologies as a useful tool in education. Similarly to the augmented reality 

experience, students from different instruction environments evaluated augmented reality 

as useful in education as educational technology. Some students statement on educational 

technologies shows that opportunities with educational technologies will be more than 

without that technological equipment in the learning process. 
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MaS8 

“I think it is very useful. We are in the age of technology now. It should be 

used, which is more useful for the lesson.” 

MaS11 

“… as I said in the whole speech, when we hear it, we have to repeat it 

when we see something; it becomes a little more permanent. If we listen to 

the subject in the classroom, what we see is more in our memory.” 

 

Some students’ opportunist approaches to educational technologies reflected their 

intention to use augmented reality in their future learning process. It can be seen on 

statements that students’ intention to use augmented reality in the future was affected by 

the visualisation capability of augmented reality. Students who experienced visualisation 

in the context of phrasal verbs in English referenced the visualisation needs in different 

areas where augmented reality would be useful to use in learning progress. 

 

MaS8 

“… it can be used in things where visually is more important, such as 

physics and biology.” 

MaS11 

“Frankly, I wish. So, my department is more like architecture on visuals 

like this.” 

 

It can be observed from students’ statements that the visualisation ability of the augmented 

reality affected the students perspective in which educational branch or training area 

augmented reality will be useful. Some students stated that biology, physics or chemistry 

courses would be useful to use augmented reality with its visualisation feature. Also, 

music training was mentioned that augmented reality would demonstrate how to use a 

specific instrument. However, it can be seen that students were not entirely sure to use 

augmented reality in the math course due to theoretical structure. 

 

MaS8 

“I think we can definitely use it in biology at first. Because living things, 

especially cell organs, can be very useful for them to come to life. It may 
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be in physics. Maybe in chemistry. It may be in chemistry. In fact, it may 

be good to see what the elements look like and their structures.” 

MaS11 

“For example, biology, I guess, if it is a demonstration for organs or things 

to be done for the Medicine department, it will be easier to learn and 

visually, in terms of experience.” 

MaS14 

“Maybe it will be in the Music lesson, for example, a person playing the 

violin. For example, an animation that plays the G note, an animation that 

plays the D note. It can be an animation showing how the note is pressed, 

how the arm stops, with all its rules.” 

 

As a result of the interviews with the experimental group 2 students, it can be said that 

students had similar expectations about augmented reality with the students from the 

experimental group 1. Students of the experimental group 2 thoughts educational 

technologies are useful in education. The students also intend to use augmented reality in 

their future learning process, like students from experimental group 1. Besides these 

similarities with experimental group 1, students also stated that augmented reality could 

be useful for visual learning opportunities in education branches and training areas. 

 

4. 5 Data Triangulation 

This section presents the data triangulation for the main study's quantitative and 

qualitative results. The definition of the triangulation and importance of multiplying the 

data sources have been described in the research model section in the methodology 

chapter. For data triangulation, the main study's quantitative data analysis results were 

paired with the qualitative data analysis results to explain the results more deeply. In this 

process, themes were created in the main study's qualitative data analysis process, paired 

with the quantitative data analysis results of the main study to explain the study results 

more deeply. Data triangulation pairs can be seen in table 32. 

 

4. 5. 1 Key Findings of Academic Achievement 

This section presents the data triangulation about the key findings on academic 

achievement. The main study's quantitative analysis results, which were presented in 
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detail in previous sections, show that both experimental research groups had significantly 

higher academic achievement scores than the control group at the end of the experimental 

research process. In relation to this result, table 35. shows that some of the themes from 

the results of the interviews of the course lecturer and students from the experimental 

research groups about the students' academic achievement levels.  

 

Table 35. Academic Achievement Variable Data Triangulation 

Qualitative Data Themes  Qualitative Data Source Quantitative Results 

Useful tool for teaching 

English/ Supports the 

permanent learning/ 

Increase active 

participation/ Increase 

self-learning abilities 

The Course Lecturer 

A significant difference 

between the experimental 

groups and the control 

group. No significant 

difference between 

experimental groups. 

Easy to remember/ 

Catchy/ Prior Knowledge/ 

Useful/ Visualisation/ 

Making easy to learn and 

remembering/ Became 

curious about the course/ 

Visual demonstration/ 

Repeat/ Additional source/ 

Reinforcing knowledge 

Experimental Group 

Students 

 

According to table 35, academic achievement variable related themes of the course 

lecturer's views are useful for teaching English, supporting permanent learning, 

increasing active participation, and increasing self-learning abilities. In addition to the 

course lecturer's views, academic achievement variable related themes of the students` 

from the experimental research groups are easy to remember, catchy, prior knowledge, 

useful, visualisation, making easy to learn and remember, became curious about the 

course, repeat, additional source and reinforcing knowledge. These themes will be used 

to understand the effects of augmented reality on academic achievement more deeply in 

the discussion chapter. 
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4. 5. 2 Key Findings of Motivational Beliefs 

This section gives data triangulation of the motivational belief results of the quantitative 

data analysis results and the related qualitative analysis results. The key findings on 

motivational belief show that according to quantitative data analysis results at the end of 

the experimental research process, performing augmented reality activities did not 

significantly affect students post-test motivational belief scores in accordance with 

students' pre-test motivational belief scores. Similarly to the key findings on the academic 

achievement variable, the main study's qualitative analysis results provided insight 

information to triangulate the key findings on the motivational beliefs variable of the 

research. Table 36. provided related themes from interviews with the course lecturer and 

students from the experimental research groups to explain the motivational belief 

variable.  

 

Table 36. Motivational Belief Variable Data Triangulation 

Qualitative Data Themes  Qualitative Data Source Quantitative Results 

Attractive/ Source of 

attention/ A Safe place for 

students/ Increase self-

learning abilities/ 

Increased interest/ 

Provides active 

participation/Non-

understandable materials/ 

Technical difficulties 

The Course Lecturer 

No significant difference 

between groups pre-test 

and post-test motivational 

belief scores. Makes curious/ Prior 

knowledge/ Application 

and content need 

improvements/ 

Visualisation/ Visual 

remembering/ Useful/ Fun/ 

Saves time 

Experimental Group 

Students 
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According to table 36, motivational beliefs variable related themes of the course lecturer's 

views are attractive, source of attention, a secure place for students, increase self-learning 

abilities, increased interest, and provide active participation, non-understandable 

materials and technical difficulties. Besides the themes related to the course lecturer, 

motivational belief variable related themes of the students` from the experimental 

research groups make curious, prior knowledge, application and content need 

improvements, visualisation, visual remembering, useful, fun and saves time.   Likewise, 

the academic achievement variable, these themes will be used to understand the effects 

of augmented reality on motivational beliefs more deeply in the next chapter. 

 

4. 5. 3 Key Findings of Learning Strategies 

Last but not least importantly, this section presents the data triangulation about the key 

findings on learning strategies. The main study's quantitative analysis results, which were 

presented in detail in previous sections, show that performing augmented reality activities 

did not significantly affect students learning strategies in the context of phrasal verbs in 

English at the end of the experimental design research. In relation to this result, table 37. 

shows that some of the themes from the interviews with the course lecturer and students 

from the experimental research groups evaluated as related to the students' learning 

strategies.  

 

Table 37. Learning Strategies Variable Data Triangulation 

Qualitative Data Themes Qualitative Data Source Quantitative Results 

Active participation/ 

Supports permanent learning/ 

Increase self-learning 

abilities / Technical 

difficulties and material 

understandability caused 

problems 

The Course Lecturer There is no significant 

difference between the 

experimental groups and the 

control group at the end of 

the experimental research 

process. 

 Better content/ 

Visualisation/ Prior 

knowledge/ Application and 

materials need 

improvements/ Saves time 

Experimental Group 

Students 

 



175 

 

According to table 37, the course lecturer's views on learning strategies variable are 

themed as; active participation supports, permanent learning, increased self-learning 

abilities, technical difficulties. In addition to the course lecturer's views on learning 

strategies, the students' views from the experimental research groups are also themed as; 

better content, visualisation, prior knowledge, application and materials that need 

improvements and augmented reality saves time. These themes will be used to understand 

the effects of augmented reality on learning strategies more deeply in the discussion 

chapter. 

 

In conclusion, it can be said that the qualitative data analysis process of the main study 

provided a quantitative understanding for triangulating the quantitative data analysis 

results of the main study. The triangulation could explain the quantitative data analysis 

results more deeply with the qualitative data analysis results. Data triangulation will help 

understand the effects of augmented reality on different variables in the next chapter more 

deeply with the discussion and comments on the research results with the related study 

results. 

 

SUMMARY 

In this chapter, the quantitative and qualitative data analyses process of the first phase of 

the main study and the main study was presented in detail. The results of the data analyses 

process were presented in four stages. In the first stage, the qualitative analyses result 

from the first phase of the study are presented in three sections. In the second stage, the 

pre-test results of the academic achievement test, motivational belief questionnaire and 

the learning strategies questionnaire were analysed and then presented, respectively. 

According to the pre-test data analysis process, at the beginning of the experimental 

research process, neither group's academic achievement nor learning strategies scores 

were significantly different. However, the pre-test motivational belief questionnaire 

analysis has shown that groups motivational belief scores were significantly different. 

This significant difference was affected to further data analysis of the third stage's 

motivational belief questionnaire. In the third stage, the quantitative data analysis has 

been shown that performing augmented reality activities significantly increased students' 

academic achievement levels. Besides the academic achievement, the results show that 

the motivational belief questionnaire post-test analysis has shown a significant difference 

between the experimental group 2 and the control group. However, the Repeated Measure 
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ANOVA analysis showed that while the group scores changed significantly, the between-

group scores did not significantly change. Also, the groups' learning strategies scores did 

not show any significant difference between groups at the end of the experimental 

research. Finally, the research's qualitative data were presented in the fourth stage after a 

descriptive data analysis process. According to the qualitative data analyses results, the 

course lecturer and the students from the experimental research groups generally had 

positive views about augmented reality, augmented reality experience, and future 

expectations. However, interviews mentioned several technical faults that were 

experienced during the experimental research process. The main study's data triangulation 

was shown in the fifth section with paired data. According to data triangulation, the course 

lecturer and students from the experimental research groups provided additional 

information to understand variables deeply. The main study's quantitative and qualitative 

data analyses will be discussed with the literature in detail in the next chapter.



177 

 

CHAPTER-5. DISCUSSION 

INTRODUCTION 

This study aims to investigate the effects of the augmented reality activities in the 

traditional classroom environment and the flipped learning method classroom 

environment and compare the effectiveness of the augmented reality activities in two of 

these different classroom environments. For achieving this target, this experimental 

design mixed method study has had the following objectives; (1) To describe augmented 

reality, the practical utilisation of augmented reality in educational environments, flipped 

learning method, the truck theorem of the media debate, motivation and learning 

strategies, (2) To investigate the effectiveness of the augmented reality activities in the 

traditional classroom and the flipped learning method classroom environments, (3) To 

explore the views of the course lecturer and the experimental group students on 

augmented reality, the experience of the augmented reality and the future expectations on 

the augmented reality utilisations, and (4) To discuss the results with the previous 

augmented reality and flipped learning method studies. 

 

This research set on five research questions and nine sub-research questions to achieve 

research objectives. The research questions and related sub research questions are, 

respectively, 1) Does performing augmented reality activities significantly affect 

students' academic achievement level? 1-a) Does performing augmented reality activities 

in accordance with flipped learning method have a significant effect on students’ 

academic achievement level? 2) Does performing augmented reality activities 

significantly affect students’ motivational belief levels? 2-a) Does performing augmented 

reality activities in accordance with flipped learning method have a significant effect on 

students’ motivational belief level? 3) Does performing augmented reality activities in 

accordance with flipped learning method have a significant effect on students’ learning 

strategies? 3-a) Does performing augmented reality activities in accordance with flipped 

learning method have a significant effect on students’ learning strategies? 4) What is the 

course lecturer' thoughts after six weeks of augmented reality experience in two different 

classroom environments? 4-a) What are the course teachers' thoughts on augmented 

reality? 4-b) What are the course teachers' thoughts on the experimental process of 

augmented reality activities after six weeks of experience in two different classroom 

environments? 4-c) What are the course teachers' thoughts on future expectations over 
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augmented reality in the learning environments? 5) The experimental group students' 

thoughts after six weeks of augmented reality experience? 5-a) What are the experimental 

group students' thoughts on augmented reality after six weeks of augmented reality 

experience? 5-b) After six weeks of augmented reality experience, what are the 

experimental group students' opinions about the experimental process in which 

augmented reality activities were performed? 5-c) After six weeks of augmented reality 

experience, what are the experimental group students' opinions on the use of augmented 

reality in educational environments in the future? 

 

This quasi-experimental design research used a mixed-method to investigate the effects 

of the augmented reality activities in the traditional classroom environment and the 

flipped learning method classroom environment and compare the effectiveness of the 

augmented reality activities in two of these different classroom environments. In the 

quantitative side of the mixed method, students’ demographic information, academic 

achievement level, motivational belief scores and the learning strategies scores were 

collected. In addition, students’ academic achievement levels, motivational belief scores 

and learning strategies scores were collected before and after the experimental research 

process. In the qualitative side of the mixed method, the course lecturer and the students 

from the experimental groups shared their perspectives and opinions on augmented 

reality, the experience of the augmented reality activities and the future expectations of 

the augmented reality utilisations. These quantitative and qualitative data groups were 

analysed with descriptive statistics, variance analysis and descriptive qualitative analysis 

methods. In this chapter, the quantitative and qualitative data analysis results will have 

been discussed with the previous studies on augmented reality and flipped learning 

method. 

 

The results of the experimental design research demonstrate that performing augmented 

reality activities in the context of the phrasal verbs in English had a significant and broad 

effect on the students' academic achievement level. However, the results show that the 

flipped learning method with augmented reality activities did not significantly affect 

students’ academic achievement levels. Besides the academic achievement level, the 

results of the motivational belief questionnaire show that students who performed 

augmented reality activities in the traditional classroom environment had a significantly 

higher motivational belief score than the control group. However, the Repeated Measure 
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variance analysis shows that the motivational belief scores between groups did not 

significantly change from the beginning of the experimental procedure to the end of the 

process. In contrast, the motivational belief scores within groups did change significantly 

from the beginning of the experimental research. Lastly, the findings indicated that 

performing augmented reality activities did not significantly affect students' learning 

strategies scores during the experimental research process. 

 

The findings of this experimental design study show similarities and differences from the 

previous studies, which were used either augmented reality or flipped learning method or 

both together. Also, the interview results put on some important points from the views of 

the course lecturer and the experimental group students. 

 

5. 1 Comments and Discussion on Quantitative and Qualitative Data 

In the following sections, the main study's quantitative and qualitative data analysis 

results, which were presented in the results chapter, are used to answer the research 

question and discuss experimental study results with the related literature on augmented 

reality and the flipped learning method literature. In this process, research questions and 

the related sub research questions presented in the literature review chapter are answered 

and discussed with the related augmented reality literature and the flipped learning 

method literature. In addition to using quantitative data analysis results to answer the 

research questions, the qualitative data analysis results of the main are also used to answer 

and discuss the research questions in detail. In the following sections, the effects of 

augmented reality activities and the effects of flipped learning method are separated in 

accordance with the research questions and the related sub research questions. 

 

5. 1. 1 Comments and Discussions on Academic Achievement 

In this section, the first research question of this research, which is "Does performing 

augmented reality activities have a significant effect on students' academic achievement 

level?" is discussed under the effects of augmented reality activities section with existing 

augmented reality literature. The related sub research question of the first research 

question, which is "Does performing augmented reality activities in accordance with 

flipped learning method has a significant effect on students' academic achievement 

level?", is discussed under the effects of flipped learning method with existing augmented 
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reality and flipped learning method literature. Throughout the discussion process of the 

first research question and the related sub research question, data triangulation, which has 

been shown in the results chapter, is used to explain the quantitative academic 

achievement results in detail with the qualitative data analysis results of the main study. 

First of all, the first research question is handled with the research results and similar 

studies. 

 

5. 1. 1. 1 The Effects of Augmented Reality Activities 

In this section, the first research question of the study, which is "Does performing 

augmented reality activities have a significant effect on students' academic achievement 

level?" is answered with the quantitative analysis results, which are explained in the 

results chapter in detail. Then, the quantitative data analysis results of the first research 

question are commented with the qualitative data analysis results of the main study over 

the data triangulation method. 

Within the scope of this research, it was investigated that at the end of the six weeks 

experimental process, which covered a series of augmented reality activities in the context 

of phrasal verbs in English, whether there were significant differences between the 

experimental groups or among all three groups which participated to study in terms of 

their academic achievement level. In the scope of the study, the experimental groups 

performed different instructional methods than the control group, which only followed 

the standard curriculum with textbook-based activities. During the time of the 

experimental research process, experimental group 1 performed augmented reality 

activities according to flipped learning method instruction plan, which changes not only 

the order and the structure of the learning activities but also higher-order skills activities 

inside and outside of the classroom (Correa, 2015). Experimental group 2 performed the 

same augmented reality activities as experimental group 1 in a traditional classroom 

environment. 

At the beginning of the empirical process, students` answered the pre-test academic 

achievement test, and then the One-Way ANOVA analysis was performed on that data. 

According to students` pre-test academic achievement scores, no significant difference 

was found between the experimental and control groups at the beginning of the 

experimental research process. Then, while the experimental research groups performed 

the augmented reality activities in two different classrooms according to the dedicated 
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instruction plans, the control group followed standard curriculum activities with the 

existing classroom technologies for six weeks. After all, students` answered the post-test 

academic achievement test, and then the One-Way ANOVA analysis was performed on 

that data. According to students` post-academic achievement test scores, which were 

obtained at the end of the six-week empirical study process, there was a significant 

difference found between the experimental groups, which both performed augmented 

reality activities, and the control group, which only followed the standard curriculum with 

existing classroom technologies, in favour of the experimental groups. Based on these 

analysis results of the pre-test and post-test academic achievement tests, it has been 

concluded that experimental group 1, which performed augmented reality activities in the 

flipped learning method environment, and the experimental group 2, which performed 

augmented reality activities in the traditional classroom environment were significantly 

more successful than the control group which only followed the standard curriculum with 

existing classroom technologies. Therefore, it can be said that performing augmented 

reality activities significantly affects students’ academic achievement level in the context 

of phrasal verbs in English. In addition to the significant difference between the 

experimental groups and the control group, at the end of the study, there was no 

significant difference found between the experimental groups, which both performed 

augmented reality activities.  

This experimental research process, which has lasted for six weeks, has been aimed to 

visualise abstract knowledge of the phrasal verbs in English, which are generally a 

combination of at least two words and has a different meaning from the original word 

combination in English, for this visualisation created by way of 2-dimensional animations 

in augmented reality environment. Besides the visualisation purpose, it has also been 

aimed to compare the effects of the augmented reality activities on students' academic 

achievement, motivational beliefs and learning strategies in two different classroom 

environments, which have been shaped as a traditional classroom environment and a 

flipped learning method environment. In this way, it has been intended to observe which 

learning environment provides a better learning opportunity for abstract knowledge of 

phrasal verbs in English by enriching the lecturers` narrative and non-visual teaching 

activities with the demonstration technique visualisation ability of the augmented reality 

technology. The quantitative data analysis results of the academic achievement post-test 

scores show that performing augmented reality activities in the context of phrasal verbs 
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in English has a significant effect on students’ academic achievement level independently 

than the classroom instruction method. Based on this result, it can be said that performing 

augmented reality activities, which provides a visual demonstration of the related phrasal 

verb in English, could increase students’ academic achievement level. These results are 

supported by the course lecturer and experimental research group students’ views.  

According to the themes of the course lecturer related to the academic achievement 

variable, which can be seen in the data triangulation section of the results chapter, 

augmented reality is a useful tool for teaching English. In addition to that, the augmented 

reality activities support permanent learning, increase active participation and increase 

self-learning abilities. Based on these themes, it can be said that augmented reality, which 

visualise the abstract knowledge of the phrasal verbs in English, has been evaluated in a 

positive matter by the course lecturer in terms of teaching phrasal verbs in English. 

Besides the course lecturer observations on the learning process's benefits, students from 

the experimental research groups stated positive views on augmented reality related to 

their learning progress. According to the themes of the students from the experimental 

groups related to the academic achievement variable, which can be seen in the data 

triangulation section of the results chapter, augmented reality is not just visualised the 

abstract knowledge to visible content. Experimental groups` students stated that 

augmented reality activities made learning and remembering progress easier with 

visualisation. Also, the visualisation feature made students curious about the course, 

provided additional information and reinforced their learning. Therefore, it can be said 

that augmented reality activities with visual learning materials provided several 

affordances to experimental research group students on their learning progress. As a 

result, it can be said that augmented reality with visualisation could be beneficial for 

students learning progress and could increase students’ academic achievement levels 

significantly.  

In the scope of the English language courses, different studies show that performing 

augmented reality activities have a significant effect on the different education levels of 

students, which can vary from kindergarten to higher education level, level of academic 

achievement in a positive direction (Al-Asheeri, 2017; Khoshnevisan and Le, 2018; 

Tandoğan, 2019; Safar, Al-Jafar and Al-Yousefi, 2017). Tandoğan (2019) worked with 

67 upper intermediate level English language preparation course students from a college 

of foreign language school for six weeks. During the six weeks of the experimental study, 
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the students from the control group were following the standard curriculum with existed 

classroom technologies. At the same time, the students from the experimental group used 

the ARCS motivation model-based augmented reality materials to learn engineering 

terms. According to the post-test results of the study, students in the experimental group 

learned significantly more engineering terms than students in the control group 

(Tandoğan, 2019). In another study, which used augmented reality in an English language 

course, Al-Asheeri (2017) used augmented reality application with 59 elementary school 

students. The experimental design study continued throughout the second semester of the 

academic year 2016-2017, 29 students, who were in the experimental group, used 

augmented reality application via smartphones, at the same time the 30 students, who 

were in the control group, applied the only standard curriculum in the English language 

course. The academic achievement post-test result analysis shows that experimental 

group students, who used augmented reality application during the course, got a 

significantly higher achievement score on a post-academic achievement test than the 

control group, who just followed the standard curriculum (Al-Asheeri, 2017). A similar 

study with kindergarten level students was carried out by Safar et al. (2017). In their 

study, 21 students in the experimental group used augmented reality application to learn 

the English language alphabet, while 21 students in the control group who just performed 

activities on the standard curriculum. According to the post-academic achievement test 

results, which was developed for assessing the students' knowledge on the English 

alphabet level, students in the experimental group gained a score significantly higher than 

the students in the control group (Safar et al., 2017). Besides these experimental design 

studies, Khoshnevisan and Le (2018) systematically reviewed 18 language learning 

studies designed according to the experimental research scheme and used augmented 

reality, published between 2007 and 2017. According to systematic review results, vision-

based augmented reality practices, which feature augmented reality's visualisation ability, 

are suitable to teach and learn vocabulary, spelling, and writing (Khoshnevisan and Le, 

2018).  

Literature reviews on educational purpose augmented reality studies (Akçayır and 

Akçayır, 2017; Bacca et al., 2014; Chen et al., 2017; Özdemir, 2017) show that using 

augmented reality in the different learning environments has a positive effect on students’ 

academic achievement level not only in language education but also other fields of 

education and education branches such as science education, physics education, biology 
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education and medical training. From this point of view, it can be said that the powerful 

visualisation ability, which is the ability to create a learning environment with visual 

learning materials as previously mentioned, of the augmented reality, does in charge of 

the positive effect on learning outcome (Akçayır and Akçayır, 2017). Santos et al. (2014), 

who reviewed augmented reality studies to create a mature augmented reality learning 

environment, have stated the main unique points of the augmented reality learning 

environments in three different explanations. Those characteristic elements are a real-

world experience, which refers to enhancing the real world with additional information 

and supplies an observation opportunity to learners and trainers. The second element is 

framework visualisation, which refers to the supply of computer-generated materials to 

improve or replace the existing learning environment. Learners typically cannot visualise 

some of the necessary information due to the abstract or non-visible content. The last 

element is vision haptic learning environments in which learners can manipulate the 

computer-generated materials without any permanent effect on the real environment 

(Santos et al., 2014). According to this framework, which explains three main 

characteristic elements of the augmented reality learning environment, the second type of 

augmented reality learning environment, which refers to framework visualisation for 

seeing non-visible content, was created in this experimental design study. In accordance 

with this structure, it can be said that the significant difference between the experimental 

group-2, which performed augmented reality activities in a traditional classroom 

environment, and the control group, which only followed the standard curriculum, was 

an effect of the framework visualisation, in this case, which was created by 2-dimensional 

animated materials that explain the meaning of each phrasal verb in English with 

contextual visuals. 

In conclusion, it can be said that augmented reality activities, which were used to visualise 

abstract and non-visible knowledge, have a significant effect on the students' academic 

achievement level in a positive direction. Similarly, in this study, it has been observed 

that the augmented reality activities, which were used to visualise abstract knowledge of 

the phrasal verbs in English, had a significant positive effect on students’ academic 

achievement level in the context of the phrasal verbs in English language education. 

According to this result, it can be said that performing augmented reality activities do 

have a significant effect on students’ academic achievement level. Similar study 

outcomes have been observed in the augmented reality, and the flipped learning literature. 
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5. 1. 1. 2 The Effects of Flipped Learning Method 

The sub-research question of the first research question of whether performing augmented 

reality activities in the flipped learning method environment have a significant effect on 

students’ academic achievement level. The following part of this section has discussed 

the effects of flipped learning method environment for augmented reality activities with 

the previous studies, which used either augmented reality or only flipped learning method 

or both of them together. 

In this study, the flipped learning method group, which performed augmented reality 

activities according to the flipped learning method instruction plan, outperformed the 

control group reported by the post-academic achievement test results. However, the post-

academic achievement test results show no significant difference found between 

experimental groups that performed the same augmented reality activities according to a 

traditional classroom scheme and the flipped learning method instruction plan. Therefore, 

the sub-research question of the first research question can be answered as the flipped 

learning method did not significantly affect the effectiveness of the augmented reality 

activities in the context of the phrasal verbs in English at the higher education level. 

This experimental research process, which has lasted for six weeks, has been aimed to 

visualise abstract knowledge of the phrasal verbs in English, which are generally a 

combination of at least two words and has a different meaning from the original word 

combination in English, for this visualisation created by way of 2-dimensional animations 

in augmented reality environment. Besides providing augmented reality activities in the 

context of phrasal verbs in English, it has also been aimed to compare the effects of the 

method, which has been used to organise traditional classroom instruction plans and the 

flipped learning method classroom instruction plan. In this way, it has been intended to 

observe which learning method provides a better learning opportunity for abstract 

knowledge of phrasal verbs in English by enriching the lecturers` narrative and non-visual 

teaching activities with the demonstration technique visualisation ability of the 

augmented reality technology. The quantitative data analysis results of the academic 

achievement post-test scores show that performing augmented reality activities in the 

context of phrasal verbs in English has a significant effect on students’ academic 

achievement level both in the traditional classroom and the flipped learning method 

classroom. Based on this result, it can be said that performing augmented reality activities, 

which provides a visual demonstration of the related phrasal verb in English, could 
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increase students' academic achievement level independently than the pedagogical 

methods, which have been used in this study. Thus, it can be said that the flipped learning 

method did not have a significant effect on students’ academic achievement levels with 

augmented reality activities. Experimental research group students' views support these 

results. 

According to the qualitative data analysis results, which have been presented in the results 

chapter, students from the experimental groups stated similar views on augmented reality 

and their experiences. Students from both experimental research groups stated that 

augmented reality made learning easier for them. In addition to that, both groups 

mentioned that performing augmented reality activities made them curious about the 

course and provided visuals about the course content. However, students from the 

experimental groups did mention some technical problems and material related issues 

about the study. Therefore, it can be said that the similarities between the pedagogical 

methods between the experimental groups provided a similar achievement level; visual 

augmented reality activities had a limited effect on students` academic achievement level 

in terms of the classroom types based on different pedagogical methods. 

In terms of teaching foreign languages, literature review studies show that flipped 

learning method can be beneficial for students to learn a foreign language (Aydın and 

Demirer, 2017; Kim, 2017). One of the first studies to use mobile devices in the flipped 

learning method in foreign language education was done by Lin and Hwang (2018) to 

develop students` speaking skills in the English language course. Throughout the 18-

weeks study, students used a Facebook group as a peer interaction environment for their 

oral presentation and interaction with their peers. The experimental study results show 

that at the end of the 18 weeks of flipped learning practice for oral presentation and peer 

interaction, using flipped learning method improved students’ oral presentation skills (Lin 

and Hwang, 2018). However, the benefits of the using flipped learning method are not 

limited to improving the learners` academic achievement score. According to Correa 

(2015), who studied the benefits and challenges of the using flipped learning method for 

teaching a foreign language, flipped learning method can be beneficial not only for 

students’ academic development but also helps develop higher-order skills. According to 

Correa (2015), the structure of the flipped learning method is not just about using 

technology with dedicated material, which is generally using video records. In dedicated 

time, the structure of the flipped learning method is about to use appropriate pedagogy. 
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According to Correa (2015), flipped learning method is a pedagogic way to use 

technology, so flipped learning method can improve itself by using different technologies 

but also flipped learning method can improve the lecture with its specifications. 

According to this approach, it can be said that the effects of the technology cannot explain 

the effects of flipped learning method; the flipped learning method creates an effect on 

both the technology and lecture.  

Likewise, to the literature reviews on the augmented reality studies, the flipped learning 

method also shows a benefit on students’ academic achievement level in other education 

branches (Akçayır and Akçayır, 2018; Altemueller and Lindquist, 2017; Bhagat et al., 

2016; Aydın and Demirer, 2017; Grubaugh et al., 2017; Kim, 2017). According to the 

flipped learning method literature reviews, flipped learning method does positively affect 

students’ academic achievement level, in contrast, students who studied the same course 

in a traditional classroom environment. Even if the common material practice of the 

flipped learning method is based on video instruction materials, which could be 

developed for the augmented reality learning environment as well, are also effective 

materials for the flipped learning method (Ferrer-Torregrosa et al., 2016; Liou et al., 2016; 

Schallert and Lavicza, 2019). At this point, it can be said that performing activities with 

augmented reality materials in the flipped learning method environment can be an 

effective way to increase students’ academic achievement levels (Liou et al., 2016). The 

study results, which was made by Ferrer-Torregrosa et al. (2016), show a similar result 

with this research. Ferrer-Torregrosa et al. (2016) studied with 171 health science students 

in three groups. Group one, which was the control group, used only the professor’s notes 

about the extrinsic muscles of the foot with the help of anatomical atlas images. Group 

two, which was the video instruction group, used the same notes and video instructions 

in a flipped learning environment. Group three, which was the augmented reality material 

group, used the same notes and augmented reality materials which consist of three-

dimensional muscle visualisation in a flipped learning method environment. The results 

show that the augmented reality group outperformed both the video instruction and 

control groups (Ferrer-Torregrosa et al., 2016).  

A similar non-significant result has been found by Chang and Hwang (2018) in their 

study, in which 111 fifth grade students from four different classrooms in the science 

course have participated. In their study, two classrooms formed the experimental group, 

where students used augmented reality materials according to flipped learning method 
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course plan. At the same time, students from two other classrooms formed the control 

group, where students used video instruction materials according to flipped learning 

method instruction plan. The small project groups consisted of two or three students in 

that study and were created after the experimental and control groups formation was 

completed. The results of the experimental design study show that there were no 

significant differences occurred between augmented reality and video instruction groups 

according to material type (Chang and Hwang, 2018). As reasons for this situation, it can 

be said that the limitations of the existing augmented reality application and augmented 

reality materials, which explained in detail further, similarities in the instruction methods 

and the time limitations, which explained in detail in the further, could be the reason this 

non-significant results between the experimental groups. Even if the students attended to 

the different classroom types, which were formed as a traditional classroom and flipped 

learning method classroom structures, the main course structure, which consists of the 

augmented reality materials and classroom activities, were the same.  

Correa (2015) has classified the classroom types into three categories. According to that 

classification, the categorisation of the classroom structure of this study is defined as a 

hybrid classroom which refers to the blended learning environment. Likewise, while Kim 

et al. (2014) defined the flipped learning method as a subdivision of blended learning. 

Altemueller and Lindquist (2017) defined the flipped learning method as one of the types 

of blended learning practice. This similarity may lead to similar academic achievement 

levels for both experimental group students, whether they belonged to the traditional 

classroom or flipped learning method classroom. 

Complaints about the new elements in educational environments have continued since 

Socrates`s era (Becker, 2010). A group of complaints have been centred around a debate, 

which lately named the Media Debate, by Clark`s study which was titled “Reconsidering 

Research on Learning from Media”. Since Clark’s study, the effectiveness of different 

educational technologies has been criticised around the media debate (Becker, 2010). 

Even if the first related article on the media debate was published in 1983, the debate 

formed its main shape in the 1990s. The first journal article was a meta-analysis study 

about the effectiveness of media in the educational environment. According to that meta-

analysis study published by Clark (1983), the media do not affect learning under any 

chance. Later, Clark (1994) explained that any effect on the learning does not relate to 

the media; it occurs as a result of the instruction method. At the counterpoint, Kozma 
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(1991, 1994) explained that media and method have a strong relationship and every 

choice on media also affects the method; therefore, media affect learning. This study 

enhanced the learning process with augmented reality in the context of visualisation and 

concretisation in the topic of phrasal verbs in English.  

Students from the flipped learning method group stated that there was also a need for a 

feedback system to control their level of learning. This feedback feature could help the 

system with assessment for learning features. David Ausubel mentioned the importance 

of assessment in the learning process in 1968 (Wiliam, 2011). According to William 

(2011), over the years, different scholars defined the benefits of the assessment during 

the learning and several approach and theory developed based on the feedback 

mechanism. According to Ramaprasad (1983), the feedback was an indicator of 

differences between students` expected learning points and students` current learning 

achievement levels. Later this definition was developed by Sadler (1989), and the gap 

indicator position of the feedback transformed as a monitoring opportunity of the 

students` strengths and weaknesses. This supervising freedom can support students self-

learning journey in a flipped learning method environment. Otero-Saborido, Sánchez-

Oliver, Grimaldi-Puyana and Álvarez-García (2018), who worked on developed and 

evaluated a flipped learning method self-assessment tool for higher education students, 

said that there was a gap in the self-assessment procedure in the flipped learning. Also, 

they said that flipped learning method and assessment for learning should be taken as one 

part of the active learning process (Sánchez-Oliver et al., 2018). When the studies 

designed with similar logic in the relevant literature are examined, it is seen that there are 

studies that reveal a significant difference (Ferrer-Torregrosa et al., 2016) or that do not 

show a significant difference (Chang and Hwang, 2018). The use of the same augmented 

reality activities in traditional and flipped learning method environments may not 

significantly affect students` academic achievement levels. In other words, focusing on 

the technology rather than the instruction process would be lowering effectiveness. In this 

case, the augmented reality materials which could not provide initial feedback in the 

learning process or any period of the time, which was limited by students` weekly course 

hours, during the experimental research process may be the reason for the non-significant 

result between the experimental groups (Chang and Hwang, 2018; Richardson, 

Dellaportas, Perera and Richardson, 2010; Enyedy et al., 2012). 
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As a result, it can be said that augmented reality activities, which were used to visualise 

abstract and non-visible knowledge, have a significant effect on the students’ academic 

achievement level in a positive direction. However, pedagogical methods did not 

significantly affect students’ academic achievement levels due to the high similarity 

between instruction plans. For this reason, it can be said that performing augmented 

reality activities have a significant effect on students’ academic achievement level. 

However, due to the high similarities between experimental groups` instruction plans, the 

effects of the flipped learning method would not be observed in this study. Similar study 

outcomes have been observed in the augmented reality, and the flipped learning literature. 

More diverse instruction plans could show the flipped learning method’s effects on 

students’ academic achievement levels with augmented reality activities. 

5. 1. 2 Comments and Discussions on Motivational Belief 

In this section, the second research question of this research, which is "Does performing 

augmented reality activities have a significant effect on students' motivational belief 

level?" will have been discussed under the effects of augmented reality activities section 

with existing augmented reality literature. The related sub research question, which is 

"Does performing augmented reality activities in accordance with flipped learning 

method have a significant effect on students' motivational belief level?" will have been 

discussed under the effects of flipped learning method with existing augmented reality 

and flipped learning method literature. First of all, the second research question will have 

been handled with the results of the research and similar studies. 

 

5. 1. 2. 1 The Effects of Augmented Reality Activities 

In this section, the second research question of the study, which is "Does performing 

augmented reality activities have a significant effect on students' motivational belief 

level?" is answered with the quantitative analysis results, which are explained in the 

results chapter in detail. Then, the second research question's quantitative data analysis 

results are commented with the qualitative data analysis results of the main study over the 

data triangulation method. 

Within the scope of this research, it was investigated that at the end of the six weeks 

experimental process, which covered a series of augmented reality activities in the context 

of phrasal verbs in English, whether there were significant differences between the 

experimental groups, or among all three groups which participated to study in terms of 
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their motivational belief level. In the scope of the study, the experimental groups 

performed augmented reality activities in two different instructional method 

environments than the control group, which only followed the standard curriculum with 

textbook-based activities with existing classroom technologies. During the period of the 

experimental design research, the first experimental group performed augmented reality 

activities according to flipped learning method instruction plan, which flips to learning 

activities and higher-order skills inside and outside of the classroom. The second 

experimental group performed the same augmented reality activities with the first 

experimental group in a traditional classroom environment.  

At the end of the experimental research process, which covered six weeks of augmented 

reality activities in two different learning environments for experimental groups, and the 

textbook-based activities for the control group, post motivational belief scores were 

analysed. According to post-test motivational belief questionnaire analysis results, while 

the motivational belief scores of the experimental groups, which were performed 

augmented reality activities in the traditional classroom environment and the flipped 

learning method classroom environment, were increased, the motivational belief score of 

the control group, which was only followed the traditional curriculum, sharply declined. 

At the point when the experimental design study was completed, it was observed that 

there was a significant difference between the experimental group 2, which performed 

augmented reality activities in the traditional classroom learning environment, and the 

control group. Furthermore, a significant difference was found in favour of experimental 

group 2, which performed augmented reality activities in the traditional classroom 

learning environment according to post-test motivational belief scores. In accordance 

with this result, it can be said that augmented reality activities in a traditional classroom 

environment are an effective way to increase student motivational belief levels.  

According to literature reviews on educational purposes augmented reality studies, there 

are studies showing that augmented reality activities, which are an external resource and 

as a supporter, increased the students` motivation in foreign language education (Chen et 

al., 2018; Redondo et al., 2020; Tandoğan, 2019; Taskiran, 2019). For example, one 

study, which has been conducted by Chen et al. (2018), compared the effectiveness of 

augmented reality in game-based learning environments. In that study, 24 students were 

formed as an experimental group, where students used augmented reality in a game-based 

learning environment according to the ARCS motivation model. At the same time, 22 
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students were formed as a control group, where students used digital materials in a game-

based learning environment. At the end of the experimental study, a significant difference 

was found in favour of the experimental group, which used augmented reality materials 

in a game-based learning environment according to the ARCS motivation model, 

according to post-test results. However, no significant difference was found between the 

pre-test motivation test and the post motivation test results (Chen et al., 2018). In another 

study, which used augmented reality to observe its effects on students’ motivation level, 

was conducted by Redondo et al. (2020), who studied with the kindergarten level 

students, who were in the age group of 3 to 5 years old. In their study, 52 students, who 

were part of the experimental group, performed augmented reality activities during 

English foreign language sessions. At the same time, 50 students, who were part of the 

control group, were performing the same activities with narrative instruction. The 

experimental process continued for three sessions; then, the post-tests were applied to the 

students from the experimental and control groups. According to post-test motivation 

results, students from the experimental group got significantly higher motivation scores 

than the control group at the end of the study (Redondo et al., 2020).  

Similarly to this study, some other studies were also conducted in Turkey with augmented 

reality in language learning courses. In her study, Tandoğan (2019) studied 67 upper-

intermediate level students for six weeks to teach engineering terms in English. In her 

study, a total of 35 students, which formed the experimental group, were using ARCS 

motivation model-based augmented reality materials to learn engineering terms. At the 

same time, a total of 32 students, which formed the control group, used existing classroom 

technology, which was a projection system, to learn the same engineering terms. The 

post-test analysis results show a significant difference in students motivation level in 

favour of the experimental group, which used augmented reality materials to learn 

engineering terms in English (Tandoğan, 2019). In another study conducted in Turkey, 

Taskiran (2019) studied 83 Turkish students from a School of Foreign Languages. All 

students played four different educational purposed designed games throughout the 

academic year 2016-2017. All games were aimed at a different learning outcome and 

language skill, and also, after each game, the Intrinsic Motivation Inventory was given to 

the students. The results show that the students, who played augmented reality games, 

were highly motivated at the end of the experimental process (Taskiran, 2019). Besides 

these studies, which used augmented reality in the language learning process, literature 
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reviews on the educational purposes of augmented reality studies show that augmented 

reality activities have a positive effect on students’ motivation level (Altinpulluk, 2019; 

Bacca et al., 2014; Erbas and Atherton, 2020; Özdemir, 2017). 

On the other hand, at the beginning of the experimental study, pre-test motivational belief 

questionnaire results were shown that there was a significant difference in pre-test 

motivational belief levels between the experimental group 1, which performed augmented 

reality activities in the flipped learning method environment and the control group. Due 

to the significant difference between the pre-test results between the experimental group 

1 and the control group, the Repeated Measure ANOVA analysis has been chosen to 

analyse the effect of the study more deeply. The Repeated Measure ANOVA analysis 

shows that even if the group and the motivation factor had a significant broad effect on 

motivation, no significant difference was found between groups` pre-test and post-tests 

motivation belief levels. From this point of view, it can be said that the independent 

variable did not cause a significant difference in students motivational belief scores 

between the groups` pre-test motivational belief scores and post-test motivational belief 

scores. Nevertheless, the Repeated Measure ANOVA analysis has shown that even if the 

independent variable did not cause a significant difference between groups, the 

motivational belief levels of the experimental groups has risen from the beginning of the 

experimental study to the end of the process. According to this result, it can be said that 

in this study, augmented reality activities did not significantly affect students’ 

motivational beliefs levels between groups.  

This experimental research process, which has lasted for six weeks, has been aimed to 

visualise abstract knowledge of the phrasal verbs in English, which are generally a 

combination of at least two words and has a different meaning from the original word 

combination in English, for this visualisation created by way of 2-dimensional animations 

in augmented reality environment. Besides the visualisation purpose, it has also been 

aimed to compare the effects of the augmented reality activities on students’ academic 

achievement, motivational beliefs levels, and learning strategies in two different 

classroom environments, shaped as a traditional classroom environment and a flipped 

learning method environment. In this way, it has been intended to observe which learning 

environment provides a better learning opportunity for abstract knowledge of phrasal 

verbs in English by enriching the lecturers` narrative and non-visual teaching activities 

with the demonstration technique visualisation ability of the augmented reality 
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technology. The quantitative data analysis results of the motivational belief levels show 

that performing augmented reality activities in the context of phrasal verbs in English did 

not significantly affect students’ motivational belief levels independently than the 

classroom instruction method. Based on this result, it can be said that performing 

augmented reality activities, which provides a concrete material of the related phrasal 

verb in English, could not always affect students’ motivational belief levels. Data 

triangulation with the qualitative data analysis results, which have been presented in the 

results chapter in detail, could provide additional information about the not significant 

results. 

The qualitative data analysis results show that the themes of the course lecturer related to 

the motivational belief variable, which can be seen in the data triangulation section of the 

results chapter (Page 112.). Students experienced both positive sides, which will be 

subsequently referred to as enablers, and negative sides, which will subsequently be 

referred to as barriers, of augmented reality activities during the experimental research 

process. The significant enablers and barriers of the research can be seen in table 38 

below. In addition to themes related to the course lecturer views, the students from the 

experimental groups also stated some positive and negative aspects, which can be thought 

of as enablers and barriers for the students during the experimental research process. The 

extended version of the technology acceptance model revealed other factors on user 

technology acceptance (Musarrat, Loch and Williams, 2013). According to Musarrat, 

Loch and Williams (2013), these unique factors are shaped according to users’ individual 

beliefs and attitudes. According to their state of technology acceptance, some of these 

beliefs and attitudes can be considered enablers and barriers. In other words, enablers and 

barriers are part of the extended technology acceptance model; specifically, they can be 

expressed as external factors affecting participants' perceived ease of use and usefulness 

(Fearnley and Amora, 2020). The enablers and barriers related to the research can be seen 

in table 38. 

Table 38. Enabler and Barriers of The Research 

Source of Information Enablers Barriers 

The Course Lecturer 

Attractive/ Source of attention/ 

A Safe place for students/ 

Increase self-learning abilities/ 

Non-understandable materials/ 

Technical difficulties 
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Increased interest/ Provides 

active participation 

The Experimental Group  

Students 

Makes curious/ Prior 

knowledge/ Visualisation/ 

Visual remembering/ Useful/ 

Fun/ Saves time 

Application and content need 

improvements/ 

 

According to table 38, it can be noted that both the course lecturer and students views 

identified enablers and barriers in the research process. Venkatesh, Speier and Morris 

(2002) stated that perceived usefulness and extrinsic motivation are interchangeable 

terms, and perceived ease of use and internal motivation are also interchangeable terms 

according to the extended technology acceptance model with the motivation model. In 

other words, it can be said that perceived usefulness can be referred to the extrinsic 

motivation, and perceived ease of use can be referred to as internal motivation. According 

to these definitions and the explanation of the other factors on technology acceptance 

mode by Musarrat, Loch and Williams (2013), students’ behaviours and attitudes can be 

revealed their motivational experiences.  

Based on students' experiences, it can be said that owing to the enablers, different sources 

of internal motivation and extrinsic motivation have been experienced by students. 

However, students’ expressions show that different sources harmed internal and extrinsic 

motivation due to the barriers in the experimental research process. Therefore, although 

performing augmented reality activities provided different enablers, which were caused 

positive behaviour and attitudes towards new technology, due to barriers, which were 

caused negative behaviour and attitude towards new technology, students' motivational 

belief levels could not be increased significantly at the end of the experimental research 

process. As a result, it can be said that performing augmented reality activities did not 

significantly affect students' motivational beliefs in this study.  

There are studies in the related literature, which covers augmented reality studies, which 

were studied students’ motivation level, showing that augmented reality activities do not 

always significantly affect students` motivational beliefs level towards the lesson (Chen 

and Wang, 2015; Chu et al., 2016; Hanafi et al., 2017; Hsieh and Chen, 2019; Yang et 

al., 2019). One of the studies, which did not find a significant difference between groups 

conducted by Chen and Wang (2015), studied with 52 third grade students in Taiwan to 
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teach vocabulary in English. At the beginning of the experimental design study, students 

have divided into two groups according to their field dependent and field independent 

learning styles. Each group is also divided into subgroups which consist of 2 or 3 students 

from the same learning style group, to work together throughout the experimental study 

process. Students from each group used a mobile augmented reality application to find 

out some hidden target images and related words in both English and Chinese. At the end 

of the study, it was seen that no significant difference occurred between groups in terms 

of motivation level (Chen and Wang, 2015). In another study, Chu et al. (2016) studied 

with a total of 68 four and fifth-grade elementary school students in the natural science 

course. In their study, 18 students were guided by the repertory grid-oriented mobile 

knowledge construction augmented reality learning system, the augmented reality-based 

ubiquitous learning system guided 17 students, 18 students were guided by the mobile 

knowledge construction ubiquitous learning system, and the control group, which 

includes 15 students, guided by a ubiquitous learning system. Each learning group 

performed activities according to their learning plan to learn butterfly ecologies in two 

hours sessions. The results show that there was no significant difference occurred between 

the experimental group and the control group in terms of students’ motivation level (Chu 

et al., 2016). Hanafi et al. (2017) studied with 120 social science students divided into 

two equal groups: the experimental and control groups. While the control group followed 

the standard curriculum in the Information and Curriculum Technology course, the 

students from the experimental group used mobile augmented reality learning application 

for the same purpose. The results show that both learning methods were equally effective, 

and no significant difference was found between the experimental group and the control 

group in terms of the motivation scores (Hanafi et al., 2017).  

In another study, Hsieh and Chen (2019) studied with 137 eighth grade high school 

students divided into the experimental group consisting of 67 students and the control 

group consisting of 70 students in the mathematic course. In the study, while the students 

from the control group were using QR code linked YouTube videos as instruction 

material, students from the experimental group used augmented reality materials for the 

same context. The session lasted for 100 minutes for interaction with materials, and then 

post-tests were implied to the experimental and the control groups. According to post-test 

motivation score analysis results, no significant difference was found between groups 

post-test motivation scores (Hsieh and Chen, 2019). In another study, Yang et al. (2019) 
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worked with 24 students as the experimental group and 38 students as the control group 

in the communication engineering department. While the experimental group was using 

web-based augmented reality materials, the control group used video materials for the 

“radio wave propagation mechanism” unit. According to the results, no significant 

difference was found between the experimental and control groups (Yang et al., 2019). 

In conclusion, it can be said that augmented reality does not always significantly affect 

students’ motivation level at the end of the experimental process. 

Nevertheless, the literature of the augmented reality studies shows that not all studies 

compare the post motivation level of the students with the motivation level before the 

experimental procedure. In this study, the motivational belief levels of the students were 

compared between the pre-test and post-test motivational belief questionnaire scores. 

According to this comparison, it has been concluded that even if the students' motivational 

belief levels did not significantly differ between the groups, students’ motivational belief 

levels have been increased in the experimental groups at the end of the experimental 

process. Similar studies have been found in the literature of educational purposes 

augmented reality studies and educational technology studies. Hanafi et al. (2017) studied 

with 120 social science students at the higher education level. The study consists of a pre-

test, post-test and control group, which used desktop computer-based software to learn 

ICT topics. Students from the experimental groups used mobile augmented reality 

applications to learn the same course information at the same period. The Repeated 

Measure ANOVA analysis has shown that the motivational level of male and female 

students in the experimental group and the male students from the control group has 

increased, while the motivational level of the female students in the control group has 

decreased. The Repeated Measure ANOVA analysis has been concluded that there was 

no significant difference at the end of the experimental study (Hanafi et al., 2017). 

Similarly to augmented reality studies in education, another type of educational 

technology, virtual reality, does also show a similar result on motivation level on students. 

Olmos-Raya et al. (2018) studied with 56 secondary school students in Spain in the 

context of the social science course. Some of the students used a tablet-based application 

during the course, while the other students used a virtual reality headset. At the end of the 

experimental process, it has been observed that the different types of educational 

technologies did not affect students’ motivation level significantly, but the students' 

motivation level has increased from the beginning of the experimental process. In 
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conclusion, it can be said that educational technologies could be increased student 

motivation levels, but this increase would not always be significant. 

In conclusion, it can be said that augmented reality activities, which were used to create 

visual materials for abstract and non-visible content, did not have a significant effect on 

the students’ motivational belief level in this study. Similarly, it has been observed that 

the augmented reality activities, which were used to visualise abstract knowledge of the 

phrasal verbs in English, did not have a significant positive effect on students’ 

motivational belief levels in the context of the phrasal verbs in English language 

education. According to this result, it can be concluded that performing augmented reality 

activities did not always have a significant effect on students’ motivational belief levels.  

Similar study outcomes have been observed in the augmented reality, and the flipped 

learning literature. 

 

5. 1. 2. 2 The Effects of Flipped Learning Method 

The sub-research question of the second research question is whether performing 

augmented reality activities in the flipped learning method environment significantly 

affects students’ motivation belief level. Therefore, the following part of this section has 

been discussed the effects of flipped learning method environment for augmented reality 

activities with the previous studies, which used either augmented reality or only flipped 

learning method or both of them together. 

In spite of the fact that augmented reality, which both experimental groups used, was not 

the only difference for the flipped learning method augmented reality group from the 

control group. Although the flipped learning method group performed the same 

augmented reality activities according to flipped learning method instruction plan with 

the traditional classroom augmented reality group, the flipped learning method group 

raised the motivational belief scores. However, no significant difference occurred 

between the experimental groups. Both experimental groups performed the same 

augmented reality activities. According to relevant literature, which covers studies that 

used augmented reality with the flipped learning method, there are studies that did not 

show any significant differences between flipped learning method environments, which 

used augmented reality materials as a flipped learning method material, and counterpart 

control groups (Khosravani et al., 2020; Østerlie and Mehus, 2020). Khosravani et al. 

(2020) studied with 29 English language course students who were split into two groups, 
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14 for the control group and 15 for the experimental group. While the experimental group 

completed 20 lecture hours in accordance with the flipped learning method instruction 

plan, which includes videos, audio and online reading assignments, the control group 

completed 20 lectures in the traditional classroom environment with narrative instruction. 

According to post-test results, the motivation factor did not show a significant difference 

between the experimental and the control groups, and also the control group performed 

better than the experimental group in terms of mean scores of the motivation test 

(Khosravani et al., 2020). In another study, a total of 206 Norwegian students, which had 

average achievement scores for tenth-grade high school students, attended to Østerlie and 

Mehus (2020) study. A total of 85 students who formed the experimental group had access 

to 12-minute instruction videos, which explained the course detail and gave a brief about 

the weekly course content before classroom time. After the three weeks of the 

experimental process, the post-test was applied to all students from the study's 

experimental and control groups. The results show that, while the flipped learning method 

group mean motivation score got higher than the pre-test score for both male and female 

participants, the non-flipped group male participants` mean motivation score went down 

according to the pre-test result, and female participants score slightly increased. 

According to these results, no significant difference was found between the flipped 

learning method and non-flipped learning method groups (Østerlie and Mehus, 2020).  

To sum up, at the end of the six weeks of the experimental study, neither augmented 

reality nor flipped learning method did show any significant effect on students’ 

motivational beliefs level in this study. The study was designed to aim to use augmented 

reality activities to visualise abstract knowledge of the phrasal verbs in the English 

language course. Also, it aimed to compare the effectiveness of using augmented reality 

activities in a traditional classroom versus flipped learning method classroom 

environment. However, at the end of the study, no significant difference was found 

between groups pre-test motivational belief scores and post-test motivational belief scores 

among the groups formed by the experimental and control groups. 

In this study, both the course lecturer and the students from each experimental group 

mentioned that they experienced some positive aspects, which were enablers; also, they 

experienced some problems on the application as well as some problems, which were 

barriers, with the augmented materials. The enablers and barriers in the research can be 

seen in table 38, which is presented in the previous section. According to the course 
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lecturer, students experienced some technical problems throughout to experimental study. 

As reported by the course lecturer, technical problems the students faced were related to 

the target tracking and the application running performance. Besides these technical 

problems, the course lecturer also mentioned that the augmented materials, which consist 

of purposefully animated content about the phrasal verbs in English, were not always 

obvious for students. As reported by the course lecturer, due to the various barriers, 

students` motivational belief levels towards course content were damaged, and students 

lost their interest in the augmented reality activities. Aside from the course lecturer's 

statements about the relationship between the technical difficulties and the students` 

motivational belief levels, the students from both experimental groups also mentioned the 

technical difficulties and unsatisfying user experiences. In addition to the technical 

obstacles for a smooth user experience, some contents were hard to understand, which 

was another obstacle for students for each experimental group. All these challenges might 

be why there was no significant difference between the augmented reality groups, which 

both performed the same augmented reality activities in different classroom environments 

according to related instructional plans. 

The various reasons could be caused by the non-significance difference between groups` 

pre-test and post-test motivational belief scores. According to previous studies, two 

factors could be a reason for the non-significant difference between the experimental and 

control groups. First, Hanafi et al. (2017) have found an interaction between the learning 

method and gender. According to this interaction, while the male participants tend to 

motive in an immersive technology environment, female participants have a more 

conservative approach towards novel technology in the educational environment (Hanafi 

et al., 2017). Also, another study shows that if the attendance requirement is mandatory, 

this may also affect students` motivation towards the course (Chen et al., 2020). Besides 

these factors, several difficulties, which could affect student’s motivation, from 

augmented reality studies mentioned in different augmented reality studies (Akçayır and 

Akçayır, 2017; Martins, Gomes and de Paiva Guimarães, 2015; Barroso-Osuna et al., 

2019).  

The difficulties, which users are facing while performing an augmented reality activity, 

would be a reason for less sufficient user experience (Akçayır and Akçayır, 2017). 

Usability is defined as one of the essential parts of augmented reality activities because 

of the interactive essence of the augmented reality activities (Cheng and Tsai, 2013). 
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Besides the importance of usability, Akçayır and Akçayır (2017) have also reported that 

technical difficulties are another challenge for augmented reality users. For example, 

losing the track image connection or low sensitivity to tracking images have been listed 

as technical difficulties, which were users experiencing while performing the activities 

(Akçayır and Akçayır, 2017). Martins et al. (2015) grouped the challenges and difficulties 

the augmented reality users are faced under the title of physical and technological 

difficulties. According to that grouping, the differences between the developers` 

perception over the augmented reality application and augmented materials with the 

users` perception over the same application and the same materials could be the reason 

for difficulties. That difference causes a gap between how the developer sees and 

understands the augmented reality application and augmented materials with the users 

perspective on the same application and the same materials (Martins et al., 2015). Both 

of the previous studies show that different reasons may cause challenging points for user 

experience for the augmented reality application users; those difficulties may also be a 

reason for less effective augmented reality experiences. Also, augmented reality 

environments are commonly created on smartphone and tablet technologies, which are 

conventional technology for most students, especially since they already have access to 

technology before augmented reality is presented to them (Barroso-Osuna et al., 2019).  

Condition of acceptance is an essential factor for newly introduced technologies to be 

used efficiently (Venkatesh, Morris, Davis and Davis, 2003). Many researchers studied 

and developed theories to explain the conditions, which affect peoples` technology 

acceptance state of affairs with the technology acceptance models. A total of eight 

different technology acceptance models have been developed to explain how and why 

people accept or reject the use of technology (Lai, 2017; Venkatesh et al., 2003). One of 

the technology acceptance models is the theory of diffusion of innovation’ which was 

introduced in 1995 and later developed by Everett Rogers (Lai, 2017). According to 

Rogers (2003), diffusion means the transmission of innovation over individual links to 

every part of the social structure. In terms of the transmission between the parts of the 

social structure, new idea travels across to social system links, which refers to every 

participant of the same social community, with the push factor of the new idea, which 

could also be shaped the content transmitting over social system links. While the new 

idea contains unknown knowledge with its uncertainty, the spreading idea also reduces 

the rate of the uncertainty of the idea on every new link it reaches (Rogers, 2003). 
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According to Rogers (2003), diffusion of innovation is formed by four main elements: 

innovation, a synonym of the technology from a common perspective, communication 

channels, time, and the social system. While these elements explain the technology 

acceptance rate based on the diffusion of innovation theory, the technology acceptance 

model explains the effectiveness of that new technology on productivity, attitude and 

motivation on the social community links. However, while the technology acceptance 

models focus on the newness of innovation or technology, according to some studies (Di 

Serio, Ibáñez and Kloos, 2013; Erbaş, 2016; Ibáñez et al., 2014; Wojciechowsk and 

Cellary, 2013), augmented reality started to lose its novelty. The related literature shows 

that augmented reality is an external motivational novelty that comes from an unfamiliar 

source for the users (Di Serio et al., 2013; Erbaş, 2016; Ibáñez et al., 2014; Wojciechowsk 

and Cellary, 2013). However, the question about students` familiarity with augmented 

reality in the student demographics section and the semi-structured interviews shows that 

this unfamiliarity was not a common case for all study participants. According to the 

student demographics, more than half of the total students from experimental groups were 

knowledgeable about augmented reality before the experimental process. Also, the 

interviews with the experimental group students support the students' familiarity. 

According to interviews, knowledgeable students have seen commercials, feature 

presentation videos, or lecture videos covering some augmented reality technology 

features. Besides this familiarity, augmented reality presents a state-of-the-art 

technology; augmented reality is not as novel as it was presented (Lin et al., 2016). 

According to this literature evaluation, the non-significant difference between groups pre-

test motivational belief scores and the post-test motivational belief score may be caused 

by the weakness of the novelty effect of the augmented reality. Both the literature review 

and the students` responses show that augmented reality became a familiar technology 

for the empirical study participants. Therefore, this familiarity might be the reason for the 

ineffective technology acceptance rate, which could be a reason that non-significant 

motivational belief score changes between the pre-test motivational belief questionnaire 

and the post-test motivational belief questionnaire. 

At the end of the experimental study, it has been seen that the students from experimental 

groups, which were both performed augmented reality activities in two different 

classroom environments in accordance to related instructional plans, increased students’ 

motivational belief levels. Aside from the experimental groups, students from the control 
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group, which only followed the standardized curriculum with existing classroom 

technologies, have experienced motivational belief loss towards the course in the same 

period. Some other researchers in different courses have experienced the loss of the 

motivational belief level and at the different age groups (Biesinger, Crippen and Muis, 

2008; Finkenberg and Trefzger, 2019; Davies, Dean and Ball, 2013). One of the studies, 

which experienced motivation loss in the control group, was conducted by Biesinger et 

al. (2008) in the mathematics course. Biesinger et al. (2008) worked with a total of 242 

tenth grade high school students to assess the effects of the block scheduling technic on 

students` self-efficacy, attitude, and instructional practices. According to block 

scheduling, students from the three high schools took their courses, which organized the 

weekly course plan within 85 minutes lesson length, a total of eight courses and those 

courses repeated every two days. According to experimental study results, it has been 

observed that the motivation score of the control group, which only used the traditional 

weekly course plan, significantly decreased at the end of the experimental process 

(Biesinger et al., 2008). 

Another study, which faced the motivation loss in the control group, was made by 

Finkenberg and Trefzger (2019) with the flipped learning method in the Physics course. 

In their study, 80 students from two different schools and four different classrooms 

formed the control group, while the 70 students from the same schools and four different 

classrooms formed the experimental groups. While the control group attended the study 

in the spring terms of 2016, the experimental group studied the same course a year later 

than the control group in spring 2017 according to the flipped learning method instruction 

plan. According to the experimental study results, it has been observed that students from 

the control group experienced significant motivation loss at the end of the course term, 

while the motivation level was steady for the experimental group (Finkenberg and 

Trefzger, 2019). Finkenberg and Trefzger (2019) noted that the decrease in the motivation 

score shows parallelism with the interest scores of the same classroom, which the control 

group formed. Other researchers have also experienced motivation loss in their flipped 

learning method studies. Davies et al. (2013) worked with three groups: the first big 

classroom traditional instruction group, the second the technology supported individual 

simulation study group, and lastly, the technology supported flipped learning group. 

While the traditional classroom group, which acts as the control group, completed the MS 

Excel course in the fall semester, the experimental groups completed the same course in 
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the following spring semester. Unlike other studies, Davies et al. (2013) experienced the 

motivation loss, not in the control group, which only followed the standard curriculum; 

the motivation loss occurred in the technology-enhanced individual study group. 

According to Davies et al. (2013), focusing on the simulation content caused frustration 

and loss of motivation for students in the group. Besides the frustration effect, Paris, 

Lawton, Turner and Roth (1991) explained the motivation loss differently. According to 

Paris et al. (1991), higher age group participants tents to show lower motivation when 

they would receive lower academic achievement level success than they would expect. 

When students get become higher age, unsuccessful achievement results could turn into 

a lower motivation. Also, the meaning of the assessment, whether the assessment results 

affect students` official results or not, is another factor that affects older students’ 

behaviour towards the course and the assessment tool. If the older students do not find 

the course or assessment valid, they will show a lower rate than they will normally 

achieve (Paris et al., 1991). Based on these explanations, it can be said that students from 

the control group would be under the effect of the not effective assessment, which is 

because the results did not affect their official scores, course, and the control group got a 

lower academic achievement rate. Because of the structure of the course, students neither 

got an official test score for their general achievement level, which would affect their 

general success level in the English language course nor did the students from the control 

group get a higher academic achievement score, which would be a reason to show lower 

motivational belief level towards course. 

As a result, it can be said that similarly to the academic achievement variable, performing 

augmented reality activities in the flipped learning method environment did not 

significantly affect students’ motivational belief scores. However, this non-significant 

result could cause by the technical problems related to the augmented reality application, 

non-clear materials and similarities between the pedagogical methods between the 

experimental groups. 

5. 1. 3 Comments and Discussions on Learning Strategies 

In this section, the third research question of this research, which is "Does performing 

augmented reality activities have a significant effect on students' learning strategies?" will 

have been discussed under the effects of augmented reality activities section with existing 

augmented reality literature. The related sub research question, which is "Does 

performing augmented reality activities in accordance with flipped learning method have 
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a significant effect on students' learning strategies?" will have been discussed under the 

effects of flipped learning method with existing augmented reality and flipped learning 

method literature. First of all, the third research question will have been handled with the 

results of the research and similar studies. 

 

5. 1. 3. 1 The Effects of Augmented Reality Activities 

In this section, the third research question of the study, which is "Does performing 

augmented reality activities have a significant effect on students' learning strategies?" is 

answered with the quantitative analysis results, which are explained in the results chapter 

in detail. Then, the third research question's quantitative data analysis results are 

commented with the qualitative data analysis results of the main study over the data 

triangulation method. 

Within the scope of this experimental design research, it was investigated that at the end 

of the six weeks experimental process, which covered a series of augmented reality 

activities in the context of phrasal verbs in English, whether there were significant 

differences between the experimental groups, or among all three groups which 

participated to study in terms of their learning strategies. In the scope of the study, 

students from the experimental groups performed augmented reality activities in 

accordance with the dedicated instruction plan for the traditional classroom environment 

and flipped learning method classroom environment. At the same time, students from the 

control group, which only followed the standard curriculum with textbook-based 

activities with existing classroom technologies. During the whole of the experimental 

study process, experimental group 1 performed augmented reality activities according to 

the instruction plan for the flipped learning method, which flips to learning activities and 

higher-order skills inside and outside of the classroom. Experimental group 2 performed 

the same augmented reality activities as the first experimental group in a traditional 

classroom environment with a convenient instruction plan. 

At the end of the six weeks of the experimental study, students` learning strategy scores 

were collected by way of the learning strategies section of the Motivated Strategies for 

Learning Questionnaire. The same questionnaire was also used to gather students` 

existing learning strategies before the experimental course of action. According to the 

post-test learning strategies questionnaire scores, it has been observed that while the 

learning strategies score of the flipped learning method group slightly raised, the learning 
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strategies score stayed steady for the traditional classroom augmented reality group. 

Then, as well as the control group's motivational belief score, the learning strategies score 

of the control group decreased at the end of the six weeks of the experimental study. It 

was observed that there was no significant difference occurred between the study groups, 

which were different in terms of instruction method, and the activities had been performed 

in the classroom environments, in terms of the post-test learning strategies questionnaire 

scores. Besides the not significant difference at the end of the experimental study process, 

the groups were not significantly different either at the beginning of the experimental 

study in terms of students` pre-test learning strategy questionnaire mean scores. 

According to this result, it can be said that neither augmented reality activities nor the 

flipped learning method with augmented reality activities did affect the learning strategies 

used by students in English language courses in the context of the phrasal verbs. In 

conclusion, it can be said that according to the quantitative study results, the third research 

question would be answered by performing augmented reality activities neither in the 

traditional classroom environment nor the flipped learning method classroom 

environments did not affect students learning strategies significantly.  

The course lecturer and experimental research group students interview results could help 

understand the not significant result of the learning strategies. According to qualitative 

data analysis results, both the course lecturer and the experimental group students views 

were created themes describing the cognitive and metacognitive learning process in 

positive and negative sides. It can be seen on the data triangulation that the course lecturer 

mentioned active participation and self-learning for students. In addition to that, students 

expressed that performing augmented reality activities shorted the time spent on the 

learning and provided prior knowledge and reinforced the learning. According to these 

statements, it might be expected to observe significant changes in students learning 

strategies scores. However, the quantitative data analysis results show that students 

learning strategies scores did not change significantly at the end of the experimental 

process. The negative themes from the data triangulation could explain the non-

significant effect of the augmented reality activities on the students' learning strategies. 

At the end of the experimental process, students views created some negative themes 

related to the technical difficulties related to the augmented reality application, non-clear 

augmented reality materials or the amount of time spent in the course. It has been stated 

that in the results chapter, students experienced several problems which were related to 
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the augmented reality application and the non-understandable augmented reality 

materials. These problems could be responsible, not having significant results on the 

learning strategies. 

Different researchers handle the definition of the learning strategies in various ways 

(Hanid, Said and Yahaya, 2020). The differences in the definition of the learning 

strategies come with different approaches within studies. The literature reviews on the 

educational purposes of augmented reality studies (Akçayır and Akçayır, 2017; Bacca et 

al., 2014; Özdemir, 2017) show that learning strategies are not a common variable in 

educational purposes augmented reality studies. In comparison, some studies (Chiang, 

Yang, and Hwang, 2014; Chu et al., 2016) mention the learning strategies in their context 

in accordance with the different definition approaches. Chiang et al. (2014) handled the 

definition of learning strategies as a synonym of the teaching strategies in their study, 

which used augmented reality for educational purposes. In their study, Chiang et al. 

(2014) worked with 57 fourth grade elementary school students within inquiry learning 

model-based location-based augmented reality activities to assess the effectiveness of 

augmented reality in the inquiry learning environment in contrast to mobile inquiry 

learning instruction materials. The results show that augmented reality activities help 

teachers develop effective teaching strategies and instruction opportunities based on the 

inquiry learning model. A similar approach was also followed by Chu et al. (2016) in 

their augmented reality study. Chu et al. (2016) worked with a total of 68 fifth and sixth-

grade elementary school students in the context of ecology. In their study, Chu et al. 

(2016) used different learning strategies: grid-oriented mobile knowledge construction 

augmented reality learning system, augmented reality-based ubiquitous learning system, 

mobile knowledge construction ubiquitous learning system, and the control group used 

the ubiquitous learning system in the traditional approach. In this way, it had been aimed 

to assess to effectiveness of the grid-oriented mobile knowledge construction augmented 

reality learning system in contrast to the other learning strategy systems, which were used 

in the study. While the proposed system had been shown effectiveness on students’ 

academic achievement, the study design also exposes the accepted approach to the 

learning strategies in their study.  

Meta-analysis research has been conducted by Hanid et al. (2020) on augmented reality 

studies, which focus on the learning strategies used in educational purposes augmented 

reality studies. According to meta-analysis results, interactive learning, game-based 
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learning, collaborative learning, and experiential learning are the most common learning 

strategies used in augmented reality studies, which were published in the journals are 

indexed by Scopus, Web of Science, or published by some well-known publishers such 

as, Springer, Science Direct and Taylor Francis. The shared feature of these studies is the 

accepted approach to the definition of learning strategies. Therefore, either meta-analysis 

or other studies, which were mentioned, handle the learning strategies as a teaching 

strategy or instruction strategy instead of a cognitive approach that students follow 

throughout the learning process.  

On the other hand, some educational purposes augmented reality studies used learning 

strategies as a cognitive variable in the research process. For example, Buchori et al. 

(2017) compared to mobile augmented reality group with the non-mobile augmented 

reality group. According to the results, there was an interaction between the groups` 

learning strategies and the achievement motivation level (Buchori et al., 2017). In another 

study, which followed the cognitive definition of learning strategies, was conducted by 

Ho et al. (2017), who studied augmented reality featured ubiquitous learning system in 

the English foreign language course skills of listening and speaking. According to results, 

field-dependent augmented reality groups performed significantly better than other 

groups in enforcing learning strategies (Ho et al., 2017). Also, learning strategies and 

students` cognitive styles have a small amount of interactive effects on each other. 

However, neither Buchori et al. (2017) nor Ho et al. (2017) did not explain which data 

collection tool was used in their study. Therefore, the level of students` learning strategies 

or the dimensions of the learning strategies could not be explained in detail. 

In conclusion, although the literature of the educational purposes augmented reality 

studies do have studies about the non-significant effect on the learning strategies, the 

differences between studies made a generalization were not possible. However, it can be 

said that the amount of time spent on the augmented reality activities were less than ten 

per cent of the students’ weekly lecture hours, which were also about the different skills 

and topics of the English language course. Also, the technological familiarities of the 

students did exist, which could be a reason to use technological opportunities whenever 

they need them throughout the learning process. As a result of these reasons, students 

learning strategies could not be affected by augmented reality activities. 
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5. 1. 3. 2 The Effects of Flipped Learning Method 

The sub-research question of the third research of this research question asks, "Does 

performing augmented reality activities in accordance with flipped learning method have 

a significant effect on students' learning strategies?" Therefore, the following part of this 

section discusses the effects of flipped learning method environment for augmented 

reality activities with the previous studies, which used either augmented reality or only 

flipped learning method or both of them together. 

At the end of the six weeks of the experimental study, it has been observed that neither 

the augmented reality activities, which were performed in each of the experimental study 

groups, nor the flipped learning method, which applied with augmented reality activities, 

did not affect students` learning strategies towards to English foreign language course in 

the context of the phrasal verbs. Besides the not significant difference at the end of the 

study, while the learning strategies score of the flipped learning method group slightly 

raised, the learning strategies score stayed steady for the traditional classroom augmented 

reality group. Then as well as the control group's motivational belief score, the control 

group's learning strategies score decreased at the end of the six weeks of the experimental 

study. 

This non-significant results between the experimental groups and among the study groups 

in the English language course at a higher education level shows some similarities with 

some other studies (Nicholes, 2020; Van Vliet, Winnips and Brouwer, 2015). In his study, 

Nicholes (2020) worked with 97 university students who were studying in a private 

Chinese college and, at the same time, got lectures from a public university in the 

midwestern United States of America. In the course of English composition 2, students 

took lectures online through the medium of learning management system. Within the 

context of the course, students wrote compositions in the classroom on dedicated topics. 

During the 15-week semester, the average amount of time spent on the learning 

management system was 246 hours, and a weekly average was around 14 hours per 

student. At the end of the experimental study, results show that neither the Strategy 

Inventory for Language Learning (SILL) nor the Motivated Strategies for Learning 

Questionnaire (MSLQ) find any significant difference between the level of groups 

learning strategies.  

Another learning strategies study was conducted by Van Vliet et al. (2015), who studied 

with 170 psychobiology students at the undergraduate level at the University of 
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Amsterdam. In their study, students took two mandatory courses, which both lasted for 

four weeks. Before course one, students filled the MSLQ questionnaire, then the Higher 

Mental Process course was given in a traditional classroom environment. In accordance 

with the traditional classroom management, there was no material on the learning 

management system to be preparing for courses, but every classroom lecture was recorded 

and shared online for restudying. After the four-week course schedule, students 

completed the MSLQ questionnaire the second time. After a four-week period, students 

filled the MSLQ questionnaire for the third time, and then the second compulsory course, 

Pathophysiology, was started in a hybrid version of the traditional classroom and flipped 

learning method instruction plan. Then the fourth time MSLQ questionnaire was filled by 

the students. Lastly, after the five months from the fourth questionnaire implication, the 

fifth MSLQ questionnaire implication was performed by the students for the expose long 

term effects. According to experimental study results, students from group one consisted 

of the 22 students who attended every course one and course two section and filled the 

first four MSLQ questionnaires. The results had shown significantly increased learning 

strategy scores between the third and fourth questionnaires, which were implied before 

and after the Pathophysiology, which was lectured hybrid version of the traditional and 

flipped learning method (Van Vliet et al., 2015). Besides the significant increase in the 

group one performance, group two, which includes a different number of students from 

every questionnaire implication from the first to fourth MSLQ questionnaire implication, 

had shown no significant difference between any of the MSLQ questionnaire implications 

(Van Vliet et al., 2015). According to these results, while students who attended every 

flipped learning method lecture significantly increased their learning strategies, the 

students who did not attend every flipped learning method lecture had shown no 

significant difference.  

Another flipped learning method study, which studied students learning strategies, was 

made by Elakovich (2018), who worked with 60 university students who had failed to 

take the college-level mathematics course. During the academic year of 2014-2015, a 

total number of 112 students, which was divided into 53 as the flipped learning method 

group and 59 as the traditional classroom learning method group, took a remedial 

mathematics course. 28 out of 53 students from the flipped learning method group and 32 

out of 59 students from the traditional learning method group participated in the study. 

According to experimental study results, while the flipped learning method group 
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performed significantly better on academic achievement, there was no significant 

difference between the flipped learning and traditional classroom learning method groups 

in terms of students learning strategies. Van Vliet et al. (2015) had a similar result in their 

study with second-year psychobiology students. According to Van Vliet et al. (2015) 

students, who did not attend all the lectures in accordance with the weekly course 

schedule at the traditional classroom, have shown a decrease in their learning strategies 

score. Besides this similar finding, Paris et al. (1991) explained the motivation loss in the 

control group with two different possible reasons. According to those reasons, which will 

be generalized from the motivation loss the decrease in the learning strategies score, 

students, when they become older, tend to show different behaviours towards assessment 

tools due to their expectations on the academic success and the general effect of the tool. 

As stated in the first reason, when students` predictions show lower academic success, 

they tend to show that they did not expose their full performance. Besides this reason, 

students also evaluate the subject matter of the assessment tool in order to its effect on 

academic appearance. If the assessment tool does not affect students’ general academic 

assessment level, they also tend to show a lower rank than they typically achieve (Paris 

et al., 1991).  

As a result of these studies, it can be said that the low level of academic achievement 

prediction, ineffective study gains or irregular classroom attendance might be caused by 

the decline of the learning strategies score in the control group at the end of the study. 

One or more of these reasons might be caused by a decrease in the learning strategy scores 

of the students from the control group. 

5. 1. 4 Comments and Discussions on The Course Lecturer Thoughts 

In this section, the fourth research question of this research, "What is the course lecturer's 

thoughts after six weeks of augmented reality experience in two different classroom 

environments?" will have been discussed with the existing augmented reality and the 

flipped learning method literature. The course lecturer's thoughts on augmented reality 

will have been discussed with the related sub research question: "What are the course 

teachers' thoughts on augmented reality?" under the section of views on augmented 

reality. The second sub research question of the fourth research question is "What are the 

course teachers' thoughts on the experimental process of augmented reality activities after 

six weeks of experience in two different classroom environments?" will have been 

discussed with the existing literature under the section of views on the experience of 
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augmented reality activities. The third sub research question of the fourth research 

question is "What are the course teachers' thoughts on future expectations over the 

augmented reality in the learning environments?", will have been discussed with existing 

augmented reality and flipped learning method literature under the section of views on 

the future expectations on augmented reality. The following parts of the section will have 

been organised according to the order of the sub research questions of the experimental 

research process. 

 

5. 1. 4. 1 Views on Augmented Reality 

The views of the course lecturer about augmented reality and the data triangulation of the 

course lecturer`s views were presented in the results chapter in detail. In this section, the 

qualitative analysis results of the course lecturer views on augmented reality are discussed 

with the existing augmented reality literature.  

 

Within the scope of this research, it was investigated that at the end of the six weeks 

experimental process, which covered a series of augmented reality activities in the context 

of phrasal verbs in English, what is the course lecturer' thoughts after six weeks of 

augmented reality experience in two different classroom environments? In the scope of 

the study, the experimental groups performed different instructional methods than the 

control group, which only followed the standard curriculum with textbook-based 

activities. During the time of the experimental research process, the first experimental 

group performed augmented reality activities according to flipped learning method 

instruction plan, which changes not only the order and the structure of the learning 

activities but also higher-order skills activities inside and outside of the classroom 

(Correa, 2015). On the other hand, the second experimental group performed the same 

augmented reality activities as the first experimental group in a traditional classroom 

environment. 

 

At the end of the experimental research process, which covered six weeks of augmented 

reality activities in two different learning environments for experimental groups and the 

textbook-based activities for the control group, the qualitative data analyses results show 

that the course lecturer answered the first sub research question about her thoughts with 

a positive perspective. According to qualitative data analyses, the course lecturer thinks 

augmented reality is useful for teaching English. Furthermore, the visualisation ability of 
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augmented reality makes it a strong tool even for unfamiliar students. Besides these 

thoughts, the course lecturer also expressed that augmented reality is a powerful source 

of attention for students, but the content brought to the classroom with augmented reality 

needs improvements to deliver its meaning more clearly. In conclusion, it can be said that 

the course lecturer had mainly positive thoughts on augmented reality. In contrast, she 

thought that the materials presented with augmented reality needed improvements for 

better usage. The thoughts of the course lecturer about augmented reality show 

similarities with the other lecturers and teachers comments on augmented reality. 

Previous studies on augmented reality and flipped learning method show that some 

studies conducted interviews with the lecturers and teachers about their experience. The 

results of the previous studies show similarities with the course lecturer thoughts. For 

example, one of the studies focused on academicians thought on augmented reality, made 

by Li, Tsai, Chen, Cheng and Heh (2015). In their study, an augmented reality learning 

environment was created to use in the English language teaching process for creating a 

meaningful learning experience. Six lecturers from three different departments 

experienced the proposed augmented reality learning environments. The results of the six 

interviews show that lecturers generally had positive expressions about augmented 

reality. Some participants stated that an augmented reality learning environment could be 

a useful learning environment and could be motivated to students. Similarly, some 

lecturers noted that materials need improvements for a better-quality learning experience 

(Li et al., 2015). Silva, Roberto and Teichrieb (2015) worked with two teachers and 39 

students in another language learning study. At the end of the study, teachers expressed 

that augmented reality was a useful tool to teach English. In that study, while one of the 

teachers highlighted that augmented reality changes to deliver content and skills to 

students, another teacher mentioned that thanks to the previous educational technologies, 

augmented reality looked really connected to learning environments and also she 

mentioned that augmented reality was an important source of motivation and attention 

for language learning students (Silva et al., 2015). Besides these language learning 

studies, some other researchers result show similar results.   

 

Akçayır et al. (2016) also found that teachers who experienced augmented reality in the 

teaching process positively viewed augmented reality and evaluated augmented reality as 

a useful tool. In another study, which used augmented reality in early art education, was 

made by Huang, Li and Fong (2016) with two teachers, 30 kindergarten students and one 
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school manager. The results of the interviews show that teachers found that augmented 

reality was a useful tool in art education especially teaching abstract concepts and ideas; 

however, the content needs further improvements (Huang et al., 2016). In their study, 

Alalwan et al. (2020) compared the pros and cons of virtual reality and augmented reality 

educational technologies from teachers` perspectives. A total of 29 science teachers 

participated in the interviews about virtual reality and augmented reality in learning 

environments. The results show that teachers found out that augmented reality was more 

comfortable to use virtual reality, and also teachers noted that augmented reality was 

proposing a more interactive learning environment with real-world scenarios. In 

conclusion, it can be said that lecturers and teachers have positive thoughts on augmented 

reality not only in language learning education but also in other education branches. These 

positive thoughts may be caused by augmented reality's features and abilities, which are 

not generally replaceable with other educational technologies. In addition to these 

positive thoughts, lecturers and teachers also expect better quality materials with 

augmented reality. This expectation might be caused by the perceived capabilities of the 

augmented reality application. Consequently, it can be said that augmented reality has 

been noticed as a useful educational technology, which can be developed and improved 

further by lecturers and teachers. 

 

5. 1. 4. 2 Views on The Experience of Augmented Reality Activities 

The views of the course lecturer about the experience of augmented reality activities are 

presented in the results chapter in detail. In this section, the qualitative analysis results of 

the course lecturer views on the experience of augmented reality activities are discussed 

with the existing augmented reality literature. 

 

At the end of the experimental research process, the qualitative data analyses results show 

that the course lecturer answered the second sub research question about her thoughts 

divided into positive and negative themes. On the positive side, the course lecturer 

evaluated the experience of the augmented reality activities in several different ways. 

According to the course lecturer, using students’ own smartphones for performing 

augmented reality activities created a safe place where students getting motivated was 

easier than usual. Besides this safe place, in the experimental process, active participation 

was increased in the classroom, especially for the students, who were generally silent in 

the classroom. Furthermore, the course lecturer settled individual progress with learner 
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autonomy and self-learning between positive and negative thoughts. According to the 

course lecturer, individual progressing was harming the classroom harmony because of 

the students' different paces on the augmented reality activities. However, thanks to the 

individual progressing opportunity, the students' learner autonomy and self-learning 

management capabilities were improved. After all, technical difficulties were the main 

negative feature of the experience of augmented reality activities. According to the course 

lecturer, technical difficulties blocked the students from performing augmented reality 

activities and frustrated students. In conclusion, it can be said that during the experience 

of augmented reality activities, the course lecturer observed different effects of 

augmented reality activities in classroom environments. The qualitative data analysis of 

the course lecturer's interview about the experience of augmented reality activities shows 

similarities and differences with the previous views of the lecturers and teachers who had 

augmented reality experience. 

 

The results of the previous studies show some similar and different views of the lecturer 

and teachers on the experience of augmented reality. One of the studies, which worked 

with academicians on augmented reality in teaching English, was conducted by Li et al. 

(2015). According to Li et al. (2015), one of the academicians stated that augmented 

reality could be reduced to time for teaching and for also reminding. However, another 

academic reported that the multimedia feature of the augmented reality application, which 

they have experienced, needs some improvements (Li et al., 2015). Another English 

language learning study was made by Silva et al. (2015). In their study, while one of the 

teachers mentioned that students loved performing augmented reality activities in the 

English language course, another teacher stated that students got bored after four sessions 

with augmented reality and also some of the materials were not clear enough to perform 

activities (Silva et al., 2015). Therefore, it can be seen that the language learning studies, 

which used augmented reality in classroom environments, show some different positive 

sides from different perspectives. In the meantime, the quality of the materials, which 

would be presented in the augmented reality environment, is mentioned in different 

studies to be more evident for students.  

 

Similarly to the thoughts of the course lecturer on augmented reality, studies from other 

education branches show some similarities and differences with the view of the course 

lecturer in this study. Alalwan et al. (2020) compared the teachers' thoughts on virtual 
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reality and augmented reality as educational technology. The major part of the teachers 

stated that augmented reality is a beneficial tool to explain detailed knowledge in 

education. However, some teachers stated that students would need extensive training 

before using augmented reality in the classroom environment; also, three out of 29 

teachers mentioned that augmented reality activities need well organised instructional 

designs because of the lack of organisation students would be concerned and felt lack of 

attention towards to content (Alalwan et al., 2020). On the contrary, the teacher in Akçayır 

et al.`s (2016) study stated that the augmented reality group was more sensitive about 

laboratory safety. However, the same teacher also mentioned that students' way more into 

augmented reality than laboratory manuals, which were text-based materials. Similarly to 

Akçayır et al.`s (2016) study, teachers who participate in Kamarainen et al.`s (2013) study 

mentioned several advantages of augmented reality in education. According to the 

teachers, location-based augmented reality activities provided essential knowledge to 

understand some information, which would not be possible to deliver in real-world 

environments, for example, photosynthesis and cellular respiration at a molecular level. 

Teachers also mentioned that performing augmented reality activities leads students to be 

more active and independent in the learning process. Field trips became more student-

centred than the teacher-centred learning process thanks to these augmented reality 

features. Lastly, teachers stated that while students were more motivated during the 

augmented reality activities, students also increased problem-solving and collaborative 

activities among peers (Kamarainen et al., 2013). In another study, teachers mentioned 

the positive outcomes of using augmented reality in the classroom environment. Yildirim 

(2020) worked with 63 seventh grade secondary school students in Turkey in plant and 

animal cells. Teachers stated that the augmented reality group got excited during the 

augmented reality sessions, and also, according to teachers’ students were experiencing 

augmented reality in motivated conditions with happiness (Yildirim, 2020). 

 

In addition to these positive features of augmented reality in the learning environment, 

some studies have also been mentioned the teachers` concerns in the learning process. 

Baran, Yecan, Kaptan and Paşayiğit (2020) worked with fifth-grade elementary school 

students in the context of the electrical circuits. Baran et al. (2020) reported that students 

motivation level was high in the online gaming environment. According to the teacher, 

highly motivated students had shown a great amount of willingness to answer the 

questions in the classroom. However, according to the teacher, during the group activities 
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the students, who saw the augmented reality material, were more active in the classroom, 

while some of the students were less active or passive during the same activities. 

Contrarily, in the individual working environment, students tried to find answers 

individually, then students tended to ask their peers, and lastly, they asked their question 

to teacher if they could find the answer. According to the teacher, students generally 

directed technical problems and content-related questions, which they could not solve 

with their peers. However, while some problems were faced during the augmented reality 

experience, the teacher stated that augmented reality was a useful tool in the absence of 

laboratory equipment. Also, it was useful than the laboratory equipment, which could not 

provide essential information about abstract concepts (Baran et al., 2020). In another 

study, Huang et al. (2016) mentioned that teachers had some concerns about the lack of 

available material in augmented reality environments and the increase of the screen time 

of the lower age groups. In conclusion, it can be said that the lecturers and teachers had 

some positive and negative experiences with augmented reality in the learning process. 

According to the lecturers` and teachers` experiences, augmented reality could improve 

students' motivation, provide essential experience and increase learning autonomy, but 

mainly technical problems need to be solved, and better-quality materials are needed for 

a better augmented reality experience. Consequently, it can be said that the developments 

in technological devices and software systems were created different augmented reality 

environments, which were managed under different instructional plans. These different 

technological infrastructures and different instructional plans may be the reason for 

different experiences with augmented reality. 

 

5. 1. 4. 3 Views on The Future Expectations on Augmented Reality 

The views of the course lecturer about future expectations on augmented reality are 

presented in the results chapter in detail. In this section, the qualitative analysis results of 

the course lecturer views on future expectations on augmented reality are discussed with 

the existing augmented reality literature.  

 

At the end of the experimental research process, the qualitative data analyses results show 

that the course lecturer answered the third sub research question about her thoughts on 

future expectations on augmented reality. According to the course lecturer, the newer 

augmented reality application will have a feature that can be a focus on the assessment 

for learning. Besides this new feature on the augmented reality application, in the future, 
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students will have had more responsibilities, which includes content creator role, to more 

active students in the process. Also, in this part of the question, it can be observed that 

the opinions of the course lecturer on augmented reality had some mirror effects on future 

expectations. Likewise, the course lecturer`s previous statements, the course lecturer 

thought that augmented reality creates a better learning environment for students with its 

visualisation ability. Also, using augmented reality made students more active in the 

classroom environment. In addition to these features of augmented reality, the course 

lecturer wanted to see augmented reality in the learning environments in the future 

because of its useful structure in the English language learning process. According to the 

course lecturer, besides the English language learning process, augmented reality can also 

be used in medicine and technician training programs in the future. As a result, it can be 

said that the positive perspective of the course lecturer can be observed in future 

expectations on augmented reality. 

 

The expectations from previous augmented reality studies show some similarities and 

differences from this experimental design research in the context of the phrasal verbs in 

English. According to the current augmented reality literature, it can be seen that while 

some researchers want to use augmented reality in future practices, some other 

researchers are expecting some improvements in the current augmented reality system.  

On the side of future improvements, English language learning studies can be seen as an 

example. Li et al. (2015), who developed an English language learning classroom with 

augmented reality features, experienced the newly developed learning environment with 

six academic people from three different departments. Although participants had a 

positive perspective and usability idea on the learning environment, one of the academic 

people stated that extensive improvements would be needed in the learning environment 

for future practices. 

 

On the other side of the studies, some other studies show that lecturers and teachers were 

willing to use augmented reality in the future. For example, Akçayır et al. (2016) studied 

the effects of augmented reality in science laboratories. The course instructor, who 

worked with augmented reality to improve students’ laboratory skills, stated that he 

would strongly suggest augmented reality to other instructors for further practice. The 

same instructor has also mentioned that augmented reality was a useful tool to improve 

students and a tool that improves students’ motivation levels (Akçayır et al., 2016). 
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Furthermore, another science-related augmented reality study has been conducted by 

Baran et al. (2020). Baran et al. (2020) found that the teacher had thought augmented 

reality could fill the gaps created due to the absence of some laboratory materials. Also, 

the teacher thought that augmented reality could work better when the other materials had 

a lack of ability to demonstrate non-concrete knowledge (Baran et al., 2020).  

 

In another study, Lasica et al. (2020) worked with secondary education teachers in Cyprus 

and Greece. The teachers, who participated in the Teacher Professional Development 

Program, mentioned the possible practice ideas on augmented reality and mentioned the 

gaps that need to fill for further practices. According to teachers, augmented reality could 

be integrated into their lessons either with interdisciplinary approaches with the 

collaboration of other teachers or without collaboration, especially in STEM-related 

subjects. However, teachers stated that content that could be used with augmented reality 

and teacher training was essential to use augmented reality. Besides these needs, existing 

experiences show that teachers needed help from the computer science teacher to solve 

technical problems. As a result, it can be said that the course lecturer had reflected her 

positive approach to augmented reality for further experiences. This positive approach 

has shown similarities with other lecturers and teachers` perspectives. Besides this 

positive approach, the course lecturer had noted that some improvements with new 

features would be made augmented reality better than the existing experience. Also, the 

course lecturer stated that augmented reality could be used in medical training and 

technician training besides English language learning. As a result, it has been observed 

that lecturers and teachers transferred positive thoughts to their future expectations on 

augmented reality. At the same time, the negative thoughts and experiences were also 

transferred to develop an improvement to the augmented reality applications and 

augmented reality materials. 

 

In the conclusion of the view of the course lecturer, it can be said that the course lecturer 

had positive thoughts on augmented reality. This positive approach to augmented reality 

shows similarities with other lecturers and teachers who worked in either English 

language teaching or other education branches. On the side of the thoughts on the 

experience of augmented reality activities, the course lecturer mentioned that augmented 

reality improved student motivation, attention and self-learning ability. However, some 

technical problems and content related problems damaged the experimental process. 
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Nevertheless, even though some technical and content related problems were 

experienced, the course lecturer was willing to use augmented reality in future. These 

augmented reality experiences and expectations show similarities and differences with 

the previous studies. 

 

5. 1. 5 Comments and Discussions on The Students Thoughts 

In this section, the fifth research question of this research, which is "What are the 

experimental group students' thoughts after six weeks of augmented reality experience?" 

will have been discussed with the existing augmented reality and the flipped learning 

method literature. The experimental group students’ thoughts on augmented reality will 

have been discussed with the related sub research question: "What are the experimental 

group students' thoughts on augmented reality after six weeks of augmented reality 

experience?" under the section of views on augmented reality. The second sub research 

question of the fifth research question is "After six weeks of augmented reality 

experience, what are the experimental group students' opinions about the experimental 

process in which augmented reality activities were performed?" will have been discussed 

with the existing literature under the section of views on the experience of augmented 

reality activities. Lastly, the third sub research question of the fifth research question is 

"After six weeks of augmented reality experience, what are the experimental group 

students' opinions on the use of augmented reality in educational environments in the 

future?", will have been discussed with existed augmented reality and flipped learning 

method literature under the section of views on the future expectations on augmented 

reality. The following parts of the section will have been organised according to the order 

of the sub research questions of the experimental research process. 

 

5. 1. 5. 1 Views on Augmented Reality 

The views of the experimental research group students about augmented reality are 

presented in the results chapter in detail. In addition, this section discusses the qualitative 

analysis results of experimental research group students’ views on augmented reality with 

the existing augmented reality literature.  

 

Within the scope of this research, it was investigated that at the end of the six weeks of 

the experimental study, which covered a series of augmented reality activities in the 
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context of phrasal verbs in English, experimental group students views on the augmented 

reality experience in two different classroom environments investigated. In the scope of 

this study, the experimental groups, which followed different instructional methods than 

the control group, only followed the standard curriculum with textbook-based activities. 

The during the experimental research process, experimental group 1 performed 

augmented reality activities according to flipped learning method instruction plan, which 

changes the order and structure of the learning activities and higher-order skills activities 

inside and outside the classroom (Correa, 2015). The second experimental group 

performed the same augmented reality activities as the first experimental group in a 

traditional classroom environment. 

 

At the end of the experimental research process, which covered six weeks of augmented 

reality activities in two different learning environments for experimental groups and the 

textbook-based activities for the control group, the data collection and data analysis 

process had been completed. According to the qualitative data analyses, students 

expressed their general views on augmented reality in the first part of the interview. 

Students from experimental group 1, which performed augmented reality activities in the 

flipped learning method learning environment with a suitable instruction plan, stated their 

views on augmented reality. According to the qualitative analysis results, the 

experimental group 1 students` views on augmented reality are themed as main and sub-

themes. The main themes of the experimental group 1 students` views on augmented 

reality are making it easy to remember, making it easy to learn, visualisation makes it 

catchier, but materials were not meet the quality expectation. Besides these main themes, 

students` views created some sub-themes that provide fun in the classroom and save time. 

On the other side of the experimental group, students from experimental group 2, which 

performed augmented reality activities in the traditional classroom environment, stated 

some similar and some different views from the experimental group 1 students. 

According to the qualitative analysis results, the experimental group 2 students` themes 

on augmented reality are grouped as main and sub-themes. The main themes of the 

experimental group 2 students` views on augmented reality are making it easy to 

remember, and while the students like visualisation, activities need better content, and 

augmented reality provides visual remembering. In addition to these main themes, 

experimental group 2 students` views created some sub-theme that save time in the 

learning process.  
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It can be seen that students views created similar themes on augmented reality even they 

have experienced augmented reality with different instruction plans. According to 

students statements, students from both experimental groups stated that augmented reality 

makes remembering easier, but the activities and materials need better quality content. 

Besides these main themes, students also agree that augmented reality saves time in the 

learning process. The course lecturer also mentioned the theme of a need for better quality 

content. Besides these similar views, it also can be seen that students stated different 

views on augmented reality. In addition to the common themes on augmented reality, 

experimental group 1 students` views on augmented reality were also themed as making 

it easy to learn, and visualisation makes it catchier. Also, their views on augmented reality 

themed as fun for a sub-theme. Experimental group 2 students` views on augmented 

reality were also themed as visualisation is liked by the students, and augmented reality 

provides visual remembering. The unique themes for experimental group students show 

that students stated different positive views on their statements about augmented reality. 

In conclusion, it can be said that students from the experimental groups and the course 

lecturer agreed that augmented reality activities and materials need better quality 

materials. In addition to that, experimental group students have also mainly agreed that it 

makes remembering easier and secondarily agreed that augmented reality saves time in 

the learning process. However, students from the experimental groups also mentioned 

some unique positive views on augmented reality. 

 

Similarly to the students from the main study, students from the first phase of the study 

highlighted the visualisation feature of augmented reality. Besides the visualisation 

feature, augmented reality was a useful technology that provides a better understanding 

of the learning process. Also, students stated that augmented reality multiplies the source 

of knowledge in the first phase of the main study. Therefore, according to students' 

statements from the first phase of the study, it can be said that students had a positive 

approach to augmented reality. This positive approach was created by the visualisation 

feature of augmented reality, which makes it a useful tool to augmented reality for a better 

understanding of the course content. As a result, it can be said that students from the first 

phase of the study had similar positive views on augmented reality based on visualisation. 

 

The results of the previous studies show similar and different views on augmented reality 

than the students from the main study and the students from the first phase of the study. 
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One of the studies, which worked with Chinese students in an English language learning 

course, was completed by Li, Chen, Whittinghill and Vorvoreanu (2014). According to 

the participants, who were Chinese students at Purdue University in the US, augmented 

reality brought an original learning environment, which they had never experienced. In 

addition to this original experience, almost all participants had found augmented reality 

attractive (Li et al., 2014). Besides this language learning study, some other studies from 

different education branches were also mentioned students' thoughts on augmented 

reality. According to the students, who participated in Akçayır et al.'s (2016) study, 

augmented reality was a useful tool in science laboratories with its unique features. In 

another study, Jiang, Huang, Xie, Sung and Yalcinkaya (2020) worked with 132 ninth-

grade high school students in the US in thermodynamics. In their study, students from the 

experimental group used smartphones to detect some materials and activities' thermal 

footprint. Thirty-one students participated in the interview sessions at the end of the 

experimental process. According to students from the experimental group, augmented 

reality turned invisible information into a visual concept which was a helpful tool in the 

learning process. Besides this feature, students also mentioned that augmented reality 

changes how a person sees the world (Jiang et al., 2020). In another science-related study, 

in a mathematics course, Cai et al. (2020) 68 7th grade high school students in China. 

Students from the experimental group paired and used tablet pc with gamified augmented 

reality application in their study. According to students, augmented reality gave a new 

path to think about abstract concepts and understand them (Cai et al., 2020). Besides these 

recent studies, one of the early stages of augmented reality study was conducted by Chen 

(2006) in chemistry education. In that study, even though other students did have a 

positive approach to augmented reality, one of the students did not like the augmented 

reality materials due to the senseless touch. However, the same student said that physical 

models need to construct the model and store the pieces, and the physical model uses 

fragile parts, which was a negative side for them (Chen, 2006).  

 

As a result, it can be said that students, who experienced augmented reality, described 

augmented reality with generally positive perceptions. Besides that, it can be observed 

that the students who had different augmented reality experiences in terms of instructional 

organisations in the learning process have expressed similar views, even if students stated 

different points about augmented reality. The augmented reality's unique features, which 

are mainly seen as visualisation, maybe the reason for these students' similar views. In 
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conclusion, it can be said that the perceived capabilities of augmented reality could 

provide similar experiences under different conditions to students. 

5. 1. 5. 2 Views on The Experience of Augmented Reality Activities 

The views of the experimental research group students about the experience of augmented 

reality activities are presented in the results chapter in detail. In this section, the 

qualitative analysis results of experimental research group students’ views about the 

experience of augmented reality activities are discussed with the existing augmented 

reality literature.  

 

End of the six weeks of experimental research, in which students from experimental 

groups performed augmented reality activities in the traditional classroom environment 

and the flipped learning method classroom environment and the textbook-based activities 

for the control group. The qualitative data analyses results show that students from the 

experimental groups answered the second sub research question about their thoughts on 

the experience of augmented reality activities. The main themes of the experimental group 

1 students on augmented reality experience were that made them curious about the course 

provided a visual demonstration, beneficial for prior knowledge and reinforcing the 

learning. However, on the negative side of the main themes, technical problems were 

caused by the augmented reality application, and the materials were not always clear to 

understand. Besides these main themes, students views on augmented reality created a 

sub-theme that augmented reality activities were fun. Similarly to the themes on 

augmented reality, students' views on augmented reality experience lead to similar themes 

for experimental group 2 students with the experimental group 1 students. According to 

the qualitative data analysis, the main themes of the experimental group 2 students views 

on augmented reality experience were that it made them curious about the course, 

provided visual information and was beneficial for prior knowledge. However, technical 

problems were caused by the augmented reality application, and the materials were not 

always clear to understand were the negative themes on augmented reality experience for 

those students. 

 

It can be seen that unlike the themes on students views on augmented reality, students 

agreed on every main theme about the augmented reality experience. This agreement on 

every main theme could be a sign of a very similar experience for both groups, which 

followed different instruction plans. Furthermore, in addition to the main themes, 
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experimental group 1 students` views created a sub-theme that expressed that augmented 

reality activities were fun. The qualitative analysis results also showed that some of the 

experimental group students` themes on augmented reality experience show similarities 

with the theme's based on the course lecturer's views on augmented reality experience. 

According to these similarities, students increased interest in the course, also noted by the 

course lecturer. This increase in interest and curiosity might be a reason for a generally 

positive experience for students. In addition to that, students and the course lecturer views 

also created a similar theme on technical problems and unclear materials. This 

commonality might explain that not just a few students, all of the experimental group 

students suffered similar technical difficulties and material related problems. In 

conclusion, it can be said that students from both experimental groups have experienced 

a similar experimental process, which also was observed and expressed by the course 

lecturer.  

 

A similar situation with the first sub research question on students' views can also be 

observed in the second sub research question in the first phase of the main study. Students 

from the first phase of the study stated that augmented reality helps increase their interest 

in the course. That was also a happened for the students from the main study. However, 

students from the first phase of the study differ in their views of the augmented reality 

activities' instruction plan. The students from the flipped learning method group of the 

first phase of the study thought that performing augmented reality activities before the 

classroom hour helps to get prior knowledge for the course. The students from the main 

study also mentioned that performing augmented reality activities helps to get prior 

knowledge for the course. In contrast, students from the traditional classroom group of 

the first phase of the main study stated that performing augmented reality activities after 

the classroom hour would be more beneficial. In this way, students could reinforce their 

learnings according to the students from the traditional classroom group. As a result, 

students generally had a similar experience in augmented reality activities in the main 

study and the first phase of the study. The difference between the students` views is only 

observable about students` views on using augmented reality activities for the prior 

knowledge or the reinforcing the learning. 

 

The augmented reality literature shows that students` experiences on augmented reality 

show change from different studies. Li et al. (2014) worked with Chinese English 
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language learning students in augmented reality study. Graduate students criticized the 

augmented reality learning environment. According to students, augmented reality 

materials were not met their needs and did not capture their needs. Also, according to 

students, different multimedia sources could be used in the augmented reality learning 

environment. Besides these comments, students also mentioned that augmented reality 

could help students in some topics but not always; therefore, these should well be 

organized. Students made another comment on the augmented reality application; 

according to students, the application's effectiveness had been affected by the target 

image tracking problems and device camera focussing problems (Li et al., 2014). These 

problems were stated by Li et al. (2014), mostly experienced in this study. Both of the 

studies used augmented reality in the English language learning process and experienced 

similar problems stated by the students. The students' similarities in the English language 

learning process might be the reason for these similar problems. For this reason, these 

studies might have differed from other studies. 

 

In science education, students had shown some similar thoughts on their experience of 

augmented reality. Chen, Chou and Huang (2016) studied augmented reality-based 

concept map support systems in science education. Students who experienced augmented 

reality-based concept map support mobile learning systems in science education stated 

that augmented reality-based system increased their interest in the course and created a 

friendly learning environment. Also, students mentioned that augmented reality made the 

course content uncomplicated and more understandable (Chen et al., 2016). In another 

science-related study, Akçayır et al. (2016) worked with university students in a 

laboratory environment. Students who used augmented reality materials in their 

laboratory practices mentioned that augmented reality provided course visuals to 

understand the content and helped them conduct experiments. Besides these, students 

stated that they completed the experimental process more comfortably and quickly, 

thanks to augmented reality. In addition, students described that augmented reality 

improved their self-learning ability and made it easy to remember content with its 

visualisation ability (Akçayır et al., 2016). In one of the recent studies, Jiang et al. (2020) 

worked with high school students in thermodynamics. Students, who experienced 

augmented reality in the concept of thermal footprint, had an increased motivation level 

towards the course and highlighted the visual engagement over augmented reality. 

Students stated that having a visual experience on invisible concepts increased their 
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interest and curiosity beyond the concept of the thermal footprint. In another science 

education study, Yildirim (2020) worked with secondary school students in the context 

of plant and animal cells. According to students’ statements, 3D materials created a 

different learning experience and provided students with a different understanding of the 

organelles (Yildirim, 2020). Students, who had augmented reality experience in science 

education, have shown similar experiences with language learning study in the context of 

the phrasal verb in English. Students from different fields stated that augmented reality 

increased their interest and made it easy to the learning process for them from different 

perspectives. These similar outputs might have been caused by similar augmented reality 

experiences, which gave students some learning responsibilities and freedom, even if the 

experiments followed different instruction plans. As a result, it can be said that augmented 

reality could be provided similar experiences under different conditions with different 

technological devices to students. 

 

5. 1. 5. 3 Views on The Future Expectations on Augmented Reality 

The views of the experimental research group students about future expectations on 

augmented reality are presented in the results chapter in detail. In this section, the 

qualitative analysis results of experimental research group students’ views about future 

expectations on augmented reality are discussed with the existing augmented reality 

literature.  

 

At the end of the experimental research, which covered six weeks of augmented reality 

activities in two different learning environments for experimental groups and the 

textbook-based activities for the control group, the qualitative data analyses results show 

that students from the experimental groups answered the third sub research question about 

their thoughts on students future expectations on augmented reality. The experimental 

group 1 students` views on the future were themed as educational technologies are useful, 

and visualisation was the reason why students want to use augmented reality in the future. 

At the same time, the experience needs some improvements and augmented reality could 

be used in different educational areas with its visualisation feature. In addition to the 

themes of the experimental group 1 students` views, experimental group 2 students` views 

were themed as educational technologies are useful, and visualisation was the reason why 

students want to use augmented reality in the future. At the same time, the experience 

needs some improvements, and augmented reality could be used in different educational 
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areas with its visualisation feature. Similar agreement on the augmented reality 

experience can be seen in the students' views on the future expectations of augmented 

reality. These similarities in future predictions might come from the similar augmented 

reality experience, which has been shown in the previous research question. Besides the 

similarities between the experimental group students` views, students views and the 

course lecturer views also show similarities on some of the themes. According to the 

qualitative data analysis, experimental group students and the course lecturer's themes 

agreed that educational technologies are useful in education and augmented reality could 

be used in different educational areas. These similarities could also signify the similar 

experiences that the course lecturer observed. In conclusion, it can be said that students 

similar experiences on augmented reality activities could be lead to similar future 

expectations on augmented reality. 

 

The difference in views between the students from the main study and students from the 

first phase of the study was also observable in the students` future expectations on 

augmented reality. While the students from the main study had a more positive approach 

to educational technologies in the learning environments, students from the first phase of 

the study had seen some risk to using educational technologies in the learning 

environments. However, this different approach to educational technologies did not affect 

students` views on the future practices of augmented reality. Like the students from the 

main study, students from the first phase of the study were hoping to use augmented 

reality in their future student lives. Lastly, students from the first phase of the study 

expressed that augmented reality can be used in a different branch of education in which 

visualisation is needed. Besides basic sciences, social science branches would also be 

useful to use augmented reality by students from the first phase of the study. 

 

The educational purposes augmented reality literature shows that different studies asked 

students` future expectations on augmented reality. One of the studies, which asked 

students future expectations on augmented reality, was conducted by Li et al. (2014) in 

English language learning. According to students answers on their future expectations on 

augmented reality, students would use augmented reality in their learning process. In that 

study, students stated that if the information comes from a concrete source, they would 

be used alternative technology to augmented reality. On the other hand, if the information 

comes from an abstract or invisible source, students tend to use augmented reality more 
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than alternative educational technology. Besides this language learning study, students 

also approached augmented reality for further practice in other fields. According to Chen 

et al. (2016) students, who participated in the augmented reality-based concept map 

learning support system were willing to use augmented reality in their further studies as 

part of the learning program. In another study, Jiang et al. (2020) stated that students 

mentioned using augmented reality in different concepts, which includes the different 

possible practices of augmented reality without visualisation-based use. One of the 

students defined augmented reality, which is a way to enhance the person's feeling, as a 

superpower to touch the air (Jiang, 2020). In another science education study, students 

stated similar views with Li et al. (2014), Chen et al. (2016) and Jiang et al. (2020). 

According to Yildirim (2020), students stated that students would have to use augmented 

reality in their future education progress if they had a chance to use it.  

 

In conclusion, it can be said that students who had an augmented reality experience in 

different fields at the different stages of education, willing to use augmented reality in 

their future life in education. These views could be caused by different reasons, such as 

the diffusion of innovation. Besides this view, statements show that students did not 

expect only visualisation features from augmented reality. These views will have been 

used to develop new instruction plans to use augmented reality in education with 

upgraded augmented reality applications and augmented reality materials. 

 

SUMMARY 

This study investigated the effects of the augmented reality activities in the traditional 

classroom environment and the flipped learning method classroom environment and 

compared the effectiveness of the augmented reality activities in two of these different 

classroom environments. For achieving this target, this experimental design mixed 

method study has been had the following objectives: 

 

1) To describe augmented reality, the practical utilisation of augmented reality in 

educational environments, flipped learning method, the truck theorem of the 

media debate, motivation and learning strategies 

2) To investigate the effectiveness of the augmented reality activities in the 

traditional classroom and the flipped learning method classroom environments 
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3) To explore the views of the course lecturer and the experimental group students 

on augmented reality, the experience of augmented reality and the future 

expectations on the augmented reality utilisations 

4) To discuss the results with the previous augmented reality and flipped learning 

method studies 

In the scope of this research, five main research questions were answered in this chapter 

with the related literature reviews on educational purposes, augmented reality studies and 

flipped learning method studies. The research questions and related sub research 

questions are, respectively, 1) Does performing augmented reality activities significantly 

affect students' academic achievement level? 1-a) Does performing augmented reality 

activities in accordance with flipped learning method have a significant effect on 

students’ academic achievement level? 2) Does performing augmented reality activities 

significantly affect students’ motivational belief levels? 2-a) Does performing augmented 

reality activities in accordance with flipped learning method have a significant effect on 

students’ motivational belief level? 3) Does performing augmented reality activities in 

accordance with flipped learning method have a significant effect on students’ learning 

strategies? 3-a) Does performing augmented reality activities in accordance with flipped 

learning method have a significant effect on students’ learning strategies? 4) What is the 

course lecturer' thoughts after six weeks of augmented reality experience in two different 

classroom environments? 4-a) What are the course teachers' thoughts on augmented 

reality? 4-b) What are the course teachers' thoughts on the experimental process of 

augmented reality activities after six weeks of experience in two different classroom 

environments? 4-c) What are the course teachers' thoughts on future expectations over 

augmented reality in the learning environments? 5) What are the experimental group 

students' thoughts after six weeks of augmented reality experience? 5-a) What are the 

experimental group students' thoughts on augmented reality after six weeks of augmented 

reality experience? 5-b) After six weeks of augmented reality experience, what are the 

experimental group students' opinions about the experimental process in which 

augmented reality activities were performed? 5-c) After six weeks of augmented reality 

experience, what are the experimental group students' opinions on the use of augmented 

reality in educational environments in the future? 

 



231 

 

This quasi-experimental design research used a mixed-method to investigate the effects 

of the augmented reality activities in the traditional classroom environment and the 

flipped learning method classroom environment and compare the effectiveness of the 

augmented reality activities in two of these different classroom environments. In addition, 

the mixed method's quantitative side, students' demographic information, academic 

achievement level, motivational belief scores, and the learning strategies scores were 

collected. 

 

The quantitative data analyses process has shown different results on dependent variables. 

According to academic achievement test results, it has been observed that at the end of 

the study, augmented reality users had significantly higher academic achievement scores 

than the control group. This result matched the previous studies that used augmented 

reality with its visualisation feature. Besides this significant difference, there was no 

significant difference between the traditional and the flipped learning method classrooms, 

which both performed augmented reality activities. Similar results have been seen in other 

studies which have used augmented reality in flipped learning environments. This result 

might have been caused by the similarities between the traditional classroom instruction 

plan and the flipped learning method of classroom instruction. In accordance with the 

motivational belief score analysis result, it has been observed that at the end of the study, 

the traditional classroom augmented reality group had a significantly higher motivational 

belief level than other groups. This result has shown similarities with the other augmented 

reality studies. However, due to the significant difference between groups at the 

beginning of the study, repeated measure ANOVA analysis was used to determine any 

significant difference between groups. According to repeated measure ANOVA analysis, 

no significant difference was found between groups. Similar results were seen in other 

studies. Different reasons might have caused these not significant results, for example, 

technology acceptance level, diffusion of innovation, the meaning of the study and 

measurement. Last but not least importantly, there was no significant difference found at 

the end of the experimental study in terms of the students learning strategies. 

 

On the other side of the mixed-method study, the qualitative results were discussed with 

the related literature of educational purposes augmented reality studies and flipped 

learning method studies. The results have shown that the course lecturer had positive 

views on augmented reality, but she thought some further improvements were necessary. 
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Similarly, other lecturers and teachers stated similar positive views on augmented reality 

and further improvements in augmented reality and augmented reality materials. Besides 

these positive views, the course lecturer expressed the pros and cons of performing 

augmented reality activities. These expressions were related to the affordances of 

augmented reality and the technical challenges of augmented reality performance. The 

literature has been shown that other lecturers and teachers also had similar positive and 

negative experiences with augmented reality. Lastly, the course lecturers` future 

expectations on augmented reality were stated. According to these statements, augmented 

reality will be used in different education branches and training in the future as a useful 

educational technology. Nevertheless, some improvements in the augmented reality 

application of augmented reality materials and instruction plans would be necessary. 

 

In the last part of the chapter, the student interviews' qualitative analysis results were 

discussed, and comments were made. According to the analysis results, students 

expressed similar views on augmented reality with other students from different studies. 

These views were generally positive on augmented reality. However, some negative 

statements and improvement requests were also matched up with different studies. 

Besides these positive views on augmented reality, students from the experimental groups 

explained the process of performing augmented reality activities. The results have been 

shown similar results with other studies, which used augmented reality with different 

levels of students. According to these results, performing augmented reality activities 

increased students' interest and motivation towards the course and helped students 

remember the content with the visualisation feature. However, students also experienced 

technical and content-related problems during the experimental process. Finally, students 

expressed their future expectations of augmented reality. According to students, 

augmented reality was a useful tool that the students were willing to use in the learning 

process. Also, students stated that augmented reality could be used in biology, physics, 

chemistry, medicine and music education in the future. 
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CHAPTER-6. CONCLUSION 

6. 1 Conclusion 

This study investigated the effects of the augmented reality activities in the traditional 

classroom environment and the flipped learning method classroom environment and 

compared the effectiveness of the augmented reality activities in two of these different 

classroom environments. The study also met the following objectives (1) To describe the 

augmented reality, the practical utilisation of augmented reality in educational 

environments, flipped learning method, the truck theorem of the media debate, motivation 

and learning strategies, (2) To investigate the effectiveness of the augmented reality 

activities in the traditional classroom and the flipped learning method classroom 

environments, and (3) To explore the views of the course lecturer and the experimental 

group students on augmented reality, the experience of the augmented reality and the 

future expectations on the augmented reality utilisations. The final objective was to 

discuss the results with the previous augmented reality and flipped learning method 

studies (4) described in Chapter 5. 

 

The study had five main research questions and nine related sub-research questions. The 

main research questions and the related sub-research questions are, respectively, "Does 

performing augmented reality activities have a significant effect on students’ academic 

achievement level?" Sub research question of the research question is; "Does performing 

augmented reality activities in accordance with flipped learning method have a significant 

effect on students' academic achievement level?" The second main research question and 

related sub-research question are in order, "Does performing augmented reality activities 

have a significant effect on students' motivational belief level?" "Does performing 

augmented reality activities in accordance with flipped learning method have a significant 

effect on students' motivational belief level?" The third research question is, "Does 

performing augmented reality activities in accordance with flipped learning method have 

a significant effect on students' learning strategies?" The related sub-research question of 

the third research question is, "Does performing augmented reality activities in 

accordance with flipped learning method have a significant effect on students' learning 

strategies?" The fourth research question and three related sub-research questions are in 

order; "What is the course lecturer' thoughts after six weeks of augmented reality 

experience in two different classroom environments?" "What are the course teachers' 
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thoughts on augmented reality?" "What are the course teachers' thoughts on the 

experimental process of augmented reality activities after six weeks of experience in two 

different classroom environments?" "What are the course teachers' thoughts on future 

expectations over the augmented reality in the learning environments?" The fifth research 

question and the related sub-research question are, respectively, "What are the 

experimental group students' thoughts after six weeks of augmented reality experience?" 

"What are the experimental group students' thoughts on augmented reality after six weeks 

of augmented reality experience?" "After six weeks of augmented reality experience, 

what are the experimental group students' opinions about the experimental process in 

which augmented reality activities were performed?" "After six weeks of augmented 

reality experience, what are the experimental group students' opinions on the use of 

augmented reality in educational environments in the future?" 

 

The research results showed that performing augmented reality activities significantly 

affects the students` academic achievement level positively in contrast to students who 

performed the standard curriculum activities with existing classroom technologies. The 

interview results of the experimental group students supported this result. According to 

students from the experimental groups, performing augmented reality helped students 

remember the content, easily triggering visual memory. Besides the interview results, 

augmented reality literature also provides support about the significant positive effect of 

performing augmented reality activities on the academic achievement level of students. 

Nonetheless, the research results also showed that performing augmented reality activities 

in a flipped learning method learning environment did not affect students` academic 

achievement levels. This not significant result might be rooted in the similarities between 

the instructional organisations of the traditional classroom and the flipped learning 

method classroom environments. The flipped learning method studies literature had 

similar results between the groups, which used augmented reality in two different 

environments, but the groups' academic achievement levels did not show any significant 

difference. Overall, it can be said that performing augmented reality activities with 

technology-friendly methods, for example, blended learning method or flipped learning 

method, has a significant effect on students' academic performance in a positive direction. 

 

On the other hand, the research results showed that the traditional classroom augmented 

reality group had a significantly higher motivational belief score than the control group 
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according to the post-test motivational belief scores. In semi-structured interviews, 

students from the traditional classroom augmented reality group stated that performing 

augmented reality activities improved their interest in the course content. This result 

shows similarities with the existing literature of educational augmented reality studies. 

According to the literature, performing augmented reality activities could significantly 

affect students' motivation level in a positive direction compared to the control group. 

However, due to the significant difference between the flipped learning method 

augmented reality group and the control group, groups pre-test and post-test motivational 

belief scores were compared to determine any significant result. Therefore, it has been 

seen that the results of the research were demonstrated that performing augmented reality 

activities did not significantly affect students` motivational belief level towards the course 

in the context of phrasal verbs in English. In addition to this not significant result, it has 

also been observed that augmented reality groups did not show any significant difference 

at the end of the experimental research process. The interview results of the experimental 

groups revealed that students experienced different technical problems and quality 

problems during the experimental process. These technical problems and quality issues 

might be the reason why students’ positive views on performing augmented reality 

activities did not reflect the motivational belief questionnaire results. Similar results can 

be seen in the literature on augmented reality and flipped learning method. In conclusion, 

it can be said that performing augmented reality activities could not significantly affect 

students’ motivational beliefs. 

 

In addition to the academic achievement and the motivational belief questionnaire results, 

the research results showed that performing augmented reality activities did not 

significantly affect students` learning strategies. These results also demonstrated that 

performing augmented reality in different classroom environments with different 

instruction plans did not significantly affect students` learning strategies either. 

According to the course lecturer, students from the experimental groups had not been 

familiar with the flipped learning method before the experimental research process. 

Additionally, students' interview statements have shown that augmented reality materials 

did not vastly influence a visualisation tool. Therefore, it has been observed that 

performing augmented reality activities in the context of phrasal verbs in English did not 

significantly affect students' learning strategies. This not significant result might have 

been caused by the similarities of the experimental groups' instruction plans. Besides 
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these similarities, the research's total duration was equivalent to less than 10 per cent of 

the weekly course hour during the experimental research. This unbalanced timeshare 

might be another reason for the not significant result. Similar results can be seen in the 

related literature, which has been used to discuss results widely in the discussion chapter 

on augmented reality and the flipped learning method. To sum up, it can be said that 

similarities between the instruction plan and the unbalanced study span might be caused 

not a significant difference between the groups. 

 

From the course lecturer point of view, the results of the research can be evaluated in 

three parts. First, the results were showed that the course lecturer had a positive view of 

augmented reality. This positive perspective includes an intention to use augmented 

reality in the English language teaching process in accordance with the affordances of 

augmented reality in that process. Secondly, the course lecturer presented the 

conveniences and challenges of using augmented reality in the classroom environment 

with or without the flipped learning method instruction plan. Lastly, the course lecturer 

expressed the desire to use augmented reality further. In general, it can be said that the 

positive perspective of the course lecturer can be seen in her approach to augmented 

reality. Besides this positive approach, the course lecturer stated some challenging points 

in the experimental research process. Last but not least importantly, the course lecturer 

also stated some suggestions, which were used for developing suggestions for further 

research in this study, for further studies. The literature on augmented reality shows that 

teachers and lecturers have similar views with the course lecturer in this study. According 

to the existing literature, teachers and lecturers decelerated positive views on augmented 

reality. In addition to the positive views, teachers and lecturers also stated that the 

visualisation feature was the main affordances of augmented reality activities. Besides 

these views, teachers and lecturers demonstrated their intention to use augmented reality 

in the future. In conclusion, it can be said that the course lecturer has positive views about 

augmented reality, but some points will be improved in the feature. 

 

Lastly, the research results demonstrated the students' views on augmented reality, 

experience with augmented reality activities, and future expectations. It can be seen that 

students from both the traditional classroom augmented reality group, and the flipped 

learning method augmented reality group had approached augmented reality in a positive 

way. The results were showed that students did like and disliked some features and points, 
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which came with augmented reality into the students' life, augmented reality activities. 

Students had some positive and negative experiences in augmented reality during the 

experimental research process. It has been observed that the technical problems caused 

more than one problem during the research. Although students had some negative 

experiences with augmented reality, students were willing to use augmented reality in the 

future. Similar statements of the students, who experienced augmented reality, can be 

seen in the related literature on augmented reality studies. According to the existing 

literature, students, who had augmented reality experience, have positive views on 

augmented reality and increased interest over the course. Also, students from different 

studies stated that students were willing to use augmented reality in their future academic 

progress. Overall, it can be said that independently from the classroom instruction 

organisation, students from the experimental groups have shown positive views on 

augmented reality. 

 

6. 2 Limitations of The Research 

Although this research has investigated the effects of the augmented reality activities in 

the traditional classroom environment and the flipped learning method classroom 

environment and compared the effectiveness of the augmented reality activities in two of 

these different classroom environments, limitations exist related to the findings. The first 

limitation of the research was that the methodological approach and used the triangulation 

method. In this quasi-experimental design research, the mixed method has been used with 

triangulation. For the purpose of triangulation, the quantitative data, which includes 

students` academic achievement scores, motivational belief scores and learning strategies 

scores, and the qualitative data, which includes the semi-structured interviews with the 

course lecturer and the experimental group students, were used. However, these data 

groups could not be suitable for triangulation among them. For this purpose, researchers 

will use different methodological approaches or data groups. However, it should be noted 

that triangulation was a beneficial way to explain the results of this particular study. 

Triangulation provided a deeper and more clear understanding of the significant 

difference over the academic achievement test and the non-significant difference over the 

motivational belief scores and the learning strategies. 

 

The second limitation of the research was the number of variables. The research covers 

three independent variables and two dependent variables. Although the Motivated 
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Strategies for Learning Questionnaire is highly reliable, the number of questions in the 

questionnaire was overwhelming for students. The variety of variables and the number of 

questions create a lack of control in the experimental research process, data collection, 

and data analysis process. In addition to the lack of control on variables, participants could 

lose motivation due to the high number of assessment tools and variety of questions. Due 

to these limitation, future research should include a focus on fewer variables and shorter 

data collection tools. 

 

The third limitation of the study is the number of participants. The study was conducted 

with 61 students who started higher education studies in the 2019-2020 academic year. 

According to the Council of Higher Education of Turkey, over 330 thousand students 

registered for an undergraduate program. In comparison to the total student number, it 

can be said that the number of participants could be too small to represent the universe. 

In addition to the representation, the number of participants was also essential to conduct 

a parametric test during the data analysis process. In the future, researchers might choose 

larger participant groups to better representation of the universe. 

 

Another limitation of the study was the duration of the experiment. Due to the academic 

modular structure, the experimental research process was conducted in limited time in 

accordance with the school's exam, holiday and weekly course activity plan. This time 

limitation might have been limited the effects of the augmented reality activities over the 

independent variables. Scholars might organise further studies in more extended periods 

according to the educational institutions' academic plans. 

 

Also, technical possibilities were another limitation of the study. Only smartphones with 

an android operating system were used in this study. The capabilities of the android 

operating system and the smartphones' technical performance are limited to study from 

the technical perspective. Vuforia, a software development kit, was also used to develop 

the augmented reality application. This software development kit came with its own 

limitations on the technical side. Researchers may use different software development 

kits to overcome the problems which were caused by the Vuforia software development 

kit. In addition to the software development kit problems, researchers may provide 

standardized devices to supply better and similar performance to each student. 

 



239 

 

Lastly, the researcher could not attend the experimental research process in person. This 

situation limited the classroom observation opportunity from the side of the researcher. 

Also, due to the distance management requirements, the researcher could not identify 

some of the technical problems. Therefore, the future experimental research process will 

arrange according to the researcher's in-person participation. 

 

6. 3 Implications of The Research 

The quasi-experimental design, mixed method, augmented reality study shows that 

performing augmented reality activities in the context of phrasal verbs in English 

significantly affects students` academic achievement level in a positive direction 

compared to the control group, which only followed the standard curriculum activities 

with the existing classroom technologies. In this process, while the augmented reality was 

featured with its visualisation ability, instruction plans were developed based on 

technology-friendly pedagogical methods, creating an active classroom environment. So, 

the significant effect on students` academic achievement level might be caused by the 

combination of the augmented reality activities and the instruction plan. According to the 

media debate, carefully designed instruction plans will positively affect the learning 

outcomes. Therefore, it can be said that performing augmented reality activities with 

technology-friendly instruction plans could significantly affect students` academic 

achievement levels.  

 

The study results also show that performing augmented reality activities in the traditional 

classroom compared to the flipped learning method classroom environment did not 

significantly differ. While students from the traditional classroom followed the blended 

learning on their instruction plan, students from the flipped learning method classroom 

were following the flipped learning method on their instruction plan. The flipped learning 

method literature demonstrates that the flipped learning method has similarities with 

blended learning. For this reason, some of the researchers evaluated the flipped learning 

method as a branch of blended learning. Thus, it can be said that due to the high 

similarities between these two technology-friendly methodologies, a significant 

difference might not have occurred between-group while both groups were performing 

augmented reality activities. 
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In addition to the significant difference in students` academic achievement levels, the 

study results show that performing augmented reality activities did not significantly affect 

students’ motivational beliefs and learning strategies. Students' motivational belief scores 

were compared between the pre-test and post-test scores due to the significant difference 

between students` pre-test motivational belief levels. The results show that students pre-

test and post-test motivational belief scores were not significantly different. However, 

while the quantitative results did not show a significant difference between students’ pre-

test and post-test motivational belief scores, students from the experimental groups stated 

that their interest in the course and motivation increased during the experimental research 

process. The familiarity of augmented reality might cause these different results between 

the quantitative results and the qualitative results. The technology acceptance model 

specific to the diffusion of innovation suggests that new technology in the classroom 

might motivate students. However, the mobile devices were part of students’ life, and 

also stated in student information form that some of the students knew augmented reality 

before the experimental research process. Therefore, the technology's familiarity might 

be prevented the increase in students’ motivational beliefs. Besides that, the study's time, 

instruction and activity plans and non-marked achievement levels might also be the 

caused-significant difference between students' motivational beliefs. 

 

In addition to the motivational belief results, the learning strategies results did not show 

a significant difference at the end of the experimental results. Similarly, to the academic 

achievement results, this not significant result might be caused by the similarities between 

the instructional plans between the experimental groups. Also, the total time of the course, 

which the experimental research process was carried out, took less than twenty per cent 

time in students weekly course plan. Therefore, this limited-time period might be the 

reason for the non-significant difference between the experimental research and control 

groups. As a result, it can be said that similar instructional plans and the limited time 

might be the reason for the not significant results between groups. 

 

In addition to the quantitative analysis results, the qualitative analysis results show that 

the course lecturer and the experimental research group students had a positive view of 

augmented reality. However, the course lecturer and the students from the experimental 

groups also stated that they had some negative and positive experiences during the 

experimental research process. Furthermore, interview participants mentioned some 
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possible improvement suggestions for reducing users' negative experiences. Lastly, the 

course lecturer and experimental research group students stated that augmented reality 

could be useful in educational branches where visualisation is needed. 

 

6. 4 Impact on The Practice 

The experimental research results show that performing augmented reality activities with 

2-dimensional animations in the context of phrasal verbs had a significant positive effect 

on students’ academic achievement levels compared to the control group. In addition to 

the positive effect on academic achievement levels, students from the experimental 

groups expressed positive thoughts on augmented reality even though the motivational 

belief scores did not significantly change compared to the pre-test results. It can be seen 

in the discussion section that students’ motivational belief scores were affected by barriers 

that were experienced during the experimental research process. These positive results 

could find a place in future practices. 

The first practical impact of this research would be the use of augmented reality in 

teaching phrasal verbs in English. In this study, using 2-dimensional augmented reality 

materials identified a positive impact on students’ academic achievement level in the 

context of phrasal verbs in English. Phrasal verbs form in at least two words and refer to 

a different meaning than the original words. This new meaning needs to be explained 

clearly to English as second language learners. This study showed that using augmented 

reality could be helpful to describe phrasal verbs in English to second language learners. 

In addition, using augmented reality activities to teach phrasal verbs would increase 

students’ academic achievement levels. 

In addition to describing the content knowledge with augmented reality, student feedback 

identified that they liked augmented reality and had fun using it. These positive aspects 

should be used in future practice to increase students' motivation for course content. 

However, this usage needs additional precautions, such as preventing freezing within the 

application, and creating higher quality graphics, to reduce barriers, as explained in the 

results and discussion chapters. Those barriers would be harmful to students’ motivation 

development towards to course. 

Besides language education, the main study findings and the first phase of the study show 

that students want to experience augmented reality activities in different courses. Based 
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on the results of this study and the augmented reality in education literature, augmented 

reality has a wide variety of educational uses for improving the learning process. While 

the findings show similar results with the literature for some courses such as physics, 

chemistry, biology and mathematics, students also want to use augmented reality in social 

science courses. Therefore, new augmented reality materials and instruction plans could 

be developed for different courses based on students demands such as history, geography, 

music and literature. In these courses, augmented reality could be used for visualisation 

of abstract concepts or could be used to create an interactive learning environment for 

students with animations and other interactive features of augmented reality.  

In conclusion, it can be said that the results of this study could be used in future practices 

for positive effects on different variables, developing better educational environments and 

creating interactive learning environments. Furthermore, further practices could also be 

led to developing new research areas and practical solutions for using augmented reality 

in learning environments. 

6. 5 Contributions to Research 

The literature reviews studies on the augmented reality show that augmented reality has 

had a rising trend in education in the last decade. However, while the number of studies 

has been rising for the last years, it can be seen that the number of studies focused on the 

effect of the methodological effect is inadequate for augmented reality studies. This study 

aimed to analyse the methodological effect over the independent variables. For this 

purpose, the same augmented reality activities performed in two different classrooms 

were organised based on selected pedagogical methods. The main study's quantitative and 

qualitative data analysis results provided answers to research questions. According to 

answers to the research questions, this study reached some contributions. 

 

This study's main contribution was promoting students` academic achievement level 

when students perform augmented reality activities in the context of phrasal verbs in 

English. The study results have shown that performing augmented reality activities in 

accordance with technology-friendly instruction plans had a significant positive effect on 

students' academic achievement level independently than the pedagogical methods. 

Proposed augmented reality activities provided visual demonstrations of the dedicated 

phrasal verbs, a general combination of at least two words with a different meaning of the 

original meaning. Therefore, this significant result could mean that performing 
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augmented reality activities, which provides a visual presentation of the context, in the 

traditional classroom with a suitable instruction plan would be as beneficial as performing 

augmented reality activities in the flipped learning method classroom with a suitable 

instruction plan. 

 

In addition to the study's main contribution, the study also revealed that performing 

augmented reality activities may not significantly affect students` motivational beliefs 

and learning strategies. The non-significant effect on motivational beliefs might be caused 

by the non-significant effect of the diffusion of innovation. This study has also shown 

that the control group's motivational beliefs and learning strategies might be lost due to 

the environmental effects, technical factors, and differences in expected achievements. 

 

Finally, this study is one of the first studies, which compared the effectiveness of the 

augmented reality activities in the traditional classroom and flipped learning method 

classroom environments. These traditional and flipped learning method learning 

environments have provided insightful information to compare the effects of the 

technology and method in the learning process. This insight information could be helped 

to further researchers compare to different learning environments in terms of the effects 

of the technology and method. 

 

6. 6 Suggestions for Further Research 

Scholars may have tried to eliminate to limitations of this research to conduct a better 

study to uncover the effects of performing augmented reality activities. First, researchers 

may have worked with broader and different participant groups. In this study, over 60 

students from an English preparatory course from a college of foreign language school 

participated. Bigger participants groups could create a better representation of the 

participant universe. In addition to the better universe representation, a bigger participants 

size might have provided more reliable and valid statistical analysis opportunities. 

Different participant groups may better understand the effects of performing augmented 

reality activities. 

 

Secondly, scholars might use different methods or instruction plans in further studies. 

This study examined the effects of augmented reality activities examined in a traditional 

classroom environment with a technology-friendly instruction plan and a flipped learning 
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method classroom environment with a suitable instruction plan to the flipped learning 

method. Similarities between the two-instruction plan limited the study. For this reason, 

scholars might have used different methodological approaches to prepare instruction 

plans. Researchers could also be used in the flipped learning method in their research with 

a more specific instruction plan than the traditional classroom instruction plan. Therefore, 

the effects of the method could be examined. 

 

In addition to the different methodological approaches and instruction plans, scholars will 

have examined different variables in further studies. In this study, students` academic 

achievement level, motivational beliefs and learning strategies were examined, and views 

of the course lecturer and the experimental group students were presented. In the future, 

researchers could be investigated the effects of augmented reality activities on 21st-

century skills. Furthermore, the effects of augmented reality activities could also examine 

in the post-pandemic condition in educational environments. Besides the effects of 

augmented reality activities in the post-pandemic environment, new educational 

possibilities of augmented reality activities in the post-pandemic educational system 

could be investigated by scholars. 

 

Next, scholars can use different software development kits to develop a better functional 

augmented reality application in the future. A better functional application could reduce 

the technical difficulties students faced in this study. A better application could also offer 

extensive opportunities to both teachers and students. In this way, participants' interest 

could increase with the diffusion of innovation. 

 

Last but not least, importantly, researchers be examined and presented participants` 

existing conditions over the related variables. Participants` existing conditions could be 

affected by the study results. To prevent this effect, scholars could investigate 

participants` pre-test scores as well as post-test scores. In this way, the researchers will 

achieve more reliable and valid post-test results in the future.
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Appendix-1: Augmented reality research classification form 

Citation Research Type 

  

Research Method Research Field 

  

Sample Size Participant Information 

  

Featured Augmented Reality Feature Application 

  

Data Collection Tools Variables 
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Appendix-2: Flipped learning method research classification form 

Citation Research Type 

  

Research Method Research Field 

  

Sample Size Participant Information 

  

Learning Material Data Collection Tools 

  

Variables 
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Appendix-3: Student Information Form 

1- Cinsiyetiniz (Gender): 

 Erkek (Male): (  )   Kız (Female): (  ) 

 

2- Sahip olduğunuz mobil araçlar (Mobile tools you have): 

  

Cep telefonu (Smartphone) (   )  

Tablet (Tablet) (   ) 

Diğer (Other)  

 

3- Evde İnternet Bağlantısı olma durumu (Internet connection at home): 

 Var (Has): (   )  Yok (Has not): (   ) 

 

4- İnternet kullanım seviyeleri (Internet usage levels): 

Çok iyi (Excellent)  

İyi (Good)  

Orta (Fair)  

Zayıf (Poor)  

Hiç (None)  

 

5- İnternet kullanımı derste fayda sağlıyor mu? (Does internet use benefit the course?) 

 

Faydalı (Beneficial): (   )  Faydasız (Not beneficial): (   ) 

 

6- Artırılmış gerçeklik konusunda bilgi sahibi misiniz? (Do you know about augmented 

reality?) 

 

Bilgi sahibiyim (Knowledgeable): (   ) 

Bilgi sahibi değilim (Not Knowledgeable): (   )
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Appendix-4: Academic Achievement Test 

 

Phrasal Verb Achievement Test 

In this test, you are expected to complete the following sentences using the phrases in 

the box. When completing the sentences, you should use the words in the appropriate 

tense.  

 

1. After Steve Jobs stopped running the company called Apple in 2011, Tim Cook 

…………. as a CEO. 

2. Last week I forgot to put the yoghurt in the fridge. Yesterday I found out that it 

smelt bad and ………... Therefore, I couldn’t eat it.  

3. My sister is about to start her new job and she hopes to ……… a high salary. 

4. Tarkan has announced that he is going to ………… his new album, including 

ten pop songs next summer. 

5. The streets are so narrow in Istanbul that it takes firefighters a lot of time to 

…………. a fire. 

6. Everyone was shocked when they saw the new-born baby because she didn’t 

………….. any of the family members. Her parents had dark skin, curly hair and 

brown eyes, whereas she had pale skin, straight hair and green eyes. 

7. I wanted to talk to the manager on the phone and asked his secretary to …… me 

……….. to him urgently.  

8. I cannot afford to go to the cinema anymore because the ticket prices have 

…………... They were cheaper in the past. 

9. Recently, to ………… healthy children has been the concern of parents and they 

try to keep their children away from junk food. 

10. Because his German is not good, he sometimes has trouble with ……………. 

He needs to use a dictionary to make people understand him.  

11. Jack prefers to rest at home, drink herbal tea and sleep instead of going to 

hospital when he …………………. the flu. 

go down – go off –go down with – go up –  go with – break in – break out – break down 

–bring in – break up – take over – take after – put up with –put through – put off – put 

out - bring up – bring out – get across –get over – get over with – get along –get down 

– fall down –fall over  
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12. Due to the heavy storm, the footballers couldn’t keep on playing, so the match 

had to be ………. until the field dried out. 

13. I cannot decide myself on which shoes ……….. my dresses, so I ask for my 

friends’ opinions. My friends are good at matching clothes according to their 

colours or patterns. 

14. If that horse cannot ……….. the injury, unfortunately it cannot continue running 

at the races.  

15. To be able to start studying in our departments, we need to ……………. our 

exams at prep school and learn English.  

16. My boss is a very arrogant and aggressive person. It is almost impossible to 

…………. with him.  

17. The temperature in Ankara ……….. dramatically. Although it is very hot during 

the day, it suddenly becomes freezingly cold in the evening in the autumn. 

18. It was a terrible night. The car ……….. in the countryside. We couldn’t restart it 

and had to wait about six hours without food and water until the repairman came 

and fixed the car. 

19. Sometimes Mary …………. when she thinks about her failures and bad 

experiences. However, her friends organize events to make her happy again.  

20. The entrance of the area is forbidden now because last week a tourist …………. 

the hill while he was taking a selfie.  

21. When Sherry learned that Tom told lies to her, she …………. with him. She left 

home and they got divorced in the end. 

22. The burglars …………. my neighbour’s house last night and stole her valuable 

jewellery.  

23. My favourite series presents the story of Michael Scofield who is the main 

character and helps his brother ………… of jail because he believes that his 

brother is innocent. 

24. For the safety at home, parents shouldn’t leave toys on the ground because not 

only the children, but also the parents might ………… and get injured.  

25. He is always misbehaving and shouting at me in front of other people. I cannot 

……………. his behaviours any longer! 
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Appendix-5: Motivated Strategies for Learning Questionnaire (MSLQ) 

 

Değerli Öğrenci, 

Bu ölçek Ingilizce dersine yönelik olarak kullandığınız öğrenme stratejilerini ve öğrenme 

güdülenmenizi belirlemek amacıyla hazırlanmıştır. Ölçekte yer alan sorulara verdiğiniz 

yanıtlar, kesinlikle size not vermek ya da sizi eleştirmek amacıyla kullanılmayacaktır. 

Bu soruların herkes için geçerli doğru yanıtları bulunmamaktadır. Bu nedenle lütfen 

aşağıda verilen tüm soruları dikkatle okuyarak yanıtınızı, ifadenin karşısındaki 

seçeneklerden sizin için en uygun olanı işaretleyerek belirtiniz. 

Soruları yanıtlamak için aşağıdaki ölçütleri kullanın. Soruda geçen ifade sizin için 

kesinlikle doğru ise (7)’yi; sizinle ilgili kesinlikle yanlışsa (1)’i işaretleyin. Eğer 

ifadenin size göre doğruluğu bunlardan farklı ise sizin için en uygun düzeyi gösteren 

(1)’le (7) arasındaki rakamı işaretleyin. 

 

 

1 2 3 4 5 6 7 

 
Soru 

No 
                                                              GÜDÜLENME 

1 
Bunun gibi bir derste beni gerçekten çalışmaya zorlayacağına inandığım ders 

materyallerini tercih ederim, bu sayede yeni şeyler öğrenebilirim. 
(1) (2) (3) (4) (5) (6)(7) 

2 Ancak uygun bir şekilde çalışırsam bu dersin konularını öğrenebilirim. (1) (2) (3) (4) (5) (6)(7) 

3 Sınavdayken diğer öğrencilerden daha yetersiz olduğumu düşünürüm. (1) (2) (3) (4) (5) (6)(7) 

4 Bu derste öğrendiklerimi diğer derslerde de kullanabilirim. (1) (2) (3) (4) (5) (6)(7) 

5 Bu dersten çok iyi bir not alacağıma inanıyorum. (1) (2) (3) (4) (5) (6)(7) 

6 Bu derste okumam için verilecek en zor konuları bile anlayacağımdan eminim. (1) (2) (3) (4) (5) (6)(7) 

7 Benim için en tatmin edici şey sınıfta iyi bir not almaktır. (1) (2) (3) (4) (5) (6)(7) 

8 
Sınavda soruları çözerken, sınav kâğıdının diğer bölümlerindeki 

yanıtlayamayacağım soruları düşünürüm. 
(1) (2) (3) (4) (5) (6)(7) 

9 Eğer bu dersi öğrenemiyorsam bu benim kendi hatamdır. (1) (2) (3) (4) (5) (6)(7) 

10 
Bu derste verilen kaynakları (kaynak materyalleri) öğrenmek benim için 

önemlidir. 
(1) (2) (3) (4) (5) (6)(7) 

11 
Bu derste benim için en önemli şey, genel not ortalamamı yükseltmektir, yani bu 

dersteki asıl amacım iyi bir not almaktır. 
(1) (2) (3) (4) (5) (6)(7) 

12 
Bu derste anlatılan temel kavramları anlayabileceğim konusunda kendime 

güveniyorum. 
(1) (2) (3) (4) (5) (6)(7) 

13 
Eğer yapabilirsem, bu sınıftaki diğer öğrencilerin hepsinden daha yüksek not 

almak isterim. 
(1) (2) (3) (4) (5) (6)(7) 

14 Sınavdayken başarısızlığı ve bunun doğuracağı sonuçları düşünürüm. (1) (2) (3) (4) (5) (6)(7) 

15 Bu derste öğretmenin anlatacağı en zor konuyu bile anlayacağıma güveniyorum. (1) (2) (3) (4) (5) (6)(7) 

16 
Bunun gibi bir derste, zor olsalar bile, bende merak uyandıran ders materyallerini 

tercih ederim. 
(1) (2) (3) (4) (5) (6)(7) 

17 Bu dersle ilgili konulara oldukça ilgi duyuyorum. (1) (2) (3) (4) (5) (6)(7) 

18 Yeterince çalışırsam dersi anlayabilirim. (1) (2) (3) (4) (5) (6)(7) 

19 Sınavdayken kendimi rahatsız ve morali bozuk hissederim. (1) (2) (3) (4) (5) (6)(7) 

20 
Bu dersteki ödevleri ve sınavları mükemmel yapabileceğim konusunda kendime 

güveniyorum. 
(1) (2) (3) (4) (5) (6)(7) 

21 Bu derste başarılı olmayı bekliyorum. (1) (2) (3) (4) (5) (6)(7) 

22 Bu derste benim için en tatmin edici şey içeriği mümkün olduğunca çok anlayabilmektir. (1) (2) (3) (4) (5) (6)(7) 

Benim için 

Kesinlikle Yanlış. 

Benim için 

Kesinlikle Doğru. 
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23 Bence bu derste kullanılan materyaller dersi öğrenmem için faydalıdır. (1) (2) (3) (4) (5) (6)(7) 

24 
Eğer olanak tanınırsa, iyi not almamı sağlamayacak olsa bile en iyi şekilde 

öğrenmemi sağlayacak ödevleri seçerim. 
(1) (2) (3) (4) (5) (6)(7) 

25 Dersi yeterince anlayamıyorsam, bu yeterince çalışmadığım içindir. (1) (2) (3) (4) (5) (6)(7) 

26 Bu dersin konularını seviyorum. (1) (2) (3) (4) (5) (6)(7) 

27 Bu dersin konularını öğrenmek benim için çok önemlidir. (1) (2) (3) (4) (5) (6)(7) 

28 Sınavdayken kalbimin hızla çarptığını hissederim. (1) (2) (3) (4) (5) (6)(7) 

29 Eminim ki bu derste öğretilen tüm becerileri ustalıkla yapabilirim. (1) (2) (3) (4) (5) (6)(7) 

30 
Sınıfta başarılı olmak isterim; çünkü yeteneğimi aileme, arkadaşlarıma, üstlerime 

ve diğerlerine göstermek benim için önemlidir. 
(1) (2) (3) (4) (5) (6)(7) 

31 
Dersin zorluğunu, öğretmeni ve becerilerimi dikkate aldığımda, bence bu derste başarılı 

olurum. 
(1) (2) (3) (4) (5) (6)(7) 

 ÖĞRENME STRATEJİLERİ 

32 
Bu ders için verilen okumaları yaparken, düşüncelerimi toplamama yardımcı olması için 

materyalin ana hatlarını çıkarırım. 
(1) (2) (3) (4) (5) (6)(7) 

33 Başka şeyler düşündüğüm için çoğu zaman derste önemli noktaları kaçırırım. (1) (2) (3) (4) (5) (6)(7) 

34 Bu derse genellikle konuyu bir arkadaşıma anlatarak çalışırım. (1) (2) (3) (4) (5) (6)(7) 

35 Genellikle derse, ders için konsantre olabileceğim bir yerde çalışırım. (1) (2) (3) (4) (5) (6)(7) 

36 
Bu dersle ilgili bir şeyler okurken, okuduklarıma odaklanmamı sağlayacak sorular 

sorarım. 
(1) (2) (3) (4) (5) (6)(7) 

37 
Bu derse çalışırken kendimi o kadar tembel ve sıkılmış hissederim ki planladığımdan 

daha önce çalışmayı bırakırım. 
(1) (2) (3) (4) (5) (6)(7) 

38 
Bu derste duyduklarım ya da okuduklarımın ikna edici olup olmadığını 

sorgularım. 
(1) (2) (3) (4) (5) (6)(7) 

39 Bu derse, konuyu kendi kendime tekrar ederek çalışırım. (1) (2) (3) (4) (5) (6)(7) 

40 
Bu derste öğrenmekte zorlandığım konu olsa bile, öğrenmek için kimseden yardım 

istemeden kendi kendime çalışmayı denerim. 
(1) (2) (3) (4) (5) (6)(7) 

41 
Bu dersle ilgili bir şeyler okurken kafam karıştığında, geri döner ve kafamı karıştıran 

şeyi çözmeye çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

42 
Bu derse çalışırken, okuduklarım ve derste aldığım notların üzerinden geçerek en önemli 

düşünceleri bulmaya çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

43 Bu ders için çalışma zamanımı iyi kullanırım. (1) (2) (3) (4) (5) (6)(7) 

44 Ders kaynaklarını anlamak zorsa, bu kaynakları okuma yöntemimi değiştiririm. (1) (2) (3) (4) (5) (6)(7) 

45 
Derste verilen ödevleri bitirmek için sınıftaki diğer arkadaşlarımla çalışmayı 

denerim. 
(1) (2) (3) (4) (5) (6)(7) 

46 
Bu derse çalışırken, derste aldığım notları ve okunacak kaynakları tekrar tekrar 

okurum. 
(1) (2) (3) (4) (5) (6)(7) 

47 
Dersteki tartışmalarda ya da okuduğum şeylerde bir kuram, yorum ya da sonuçla 

karşılaştığımda, bunları destekleyen yeterli kanıtlar olup olmadığına karar vermeye 

çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

48 Bu derste yaptıklarımızı sevmesem de derste başarılı olmak için çok çalışırım. (1) (2) (3) (4) (5) (6)(7) 

49 
Bu derse çalışırken konuları daha iyi anlamak için basit şemalar, tablolar ya da 

diyagramlar çizerim. 
(1) (2) (3) (4) (5) (6)(7) 

50 Bu derse çalışırken, çalıştığım konuyu arkadaşlarımla tartışmak için zaman ayırırım. (1) (2) (3) (4) (5) (6)(7) 

51 
Derste verilen kaynakları bir başlama noktası olarak görür, dersle ilgili kendi görüşlerimi 

oluşturmaya (geliştirmeye) çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

52 Bir çalışma planına bağlı kalarak ders çalışmak bana zor gelir. (1) (2) (3) (4) (5) (6)(7) 

53 
Bu derse çalışırken, ders notları, okuma ödevleri ve tartışmalar gibi farklı 

kaynaklardan edindiğim bilgileri bir araya getiririm. 
(1) (2) (3) (4) (5) (6)(7) 

54 Yeni bir ders kaynağını ayrıntılı çalışmadan önce nasıl düzenlendiğine bakarım. (1) (2) (3) (4) (5) (6)(7) 
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55 Çalıştığım dersi anladığımdan emin olmak için kendime sorular sorarım. (1) (2) (3) (4) (5) (6)(7) 

56 
Dersin özelliği ve öğretmenin öğretme sitiline uygun olacak şekilde ders çalışma 

yöntemimi değiştirmeye çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

57 
Çoğunlukla dersle ilgili bir şey okurken, okuduğumdan hiçbir şey anlamadığımı 

fark ederim. 
(1) (2) (3) (4) (5) (6)(7) 

58 Öğretmenden iyi anlamadığım kavramları açıklamasını isterim. (1) (2) (3) (4) (5) (6)(7) 

59 Bu dersle ilgili önemli kavramları hatırlamak için anahtar kelimeleri ezberlerim. (1) (2) (3) (4) (5) (6)(7) 

60 
Eğer ders için çalışmak bana zor geliyorsa, çalışmayı bırakır ya da sadece kolay 

konuları çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

61 
Bu ders için çalışırken sadece materyali okuyup geçmek yerine, materyal üzerinde 

düşünür ve benden ne öğrenmem beklendiğine karar veririm. 
(1) (2) (3) (4) (5) (6)(7) 

62 
Mümkün olduğu sürece,  bu derste öğrendiğim konuyla diğer derslerdeki konular 

arasında ilişki kurmaya çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

63 
Bu derse çalışırken sınıfta aldığım notları gözden geçirir ve önemli kavramlarla ilişkili 

ana hatları çıkarırım. 
(1) (2) (3) (4) (5) (6)(7) 

64 
Bu dersle ilgili metinleri okurken, önceden bildiklerimle okuduklarım arasında ilişki 

kurmaya çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

65 Çalışmak için belirlediğim düzenli bir yerim vardır. (1) (2) (3) (4) (5) (6)(7) 

66 
Bu derste öğrendiklerimle ilişkili kendi düşüncelerimin neler olduğunu 

çıkarsamaya çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

67 
Bu derse çalışırken, okuduğum kaynaklardaki ana fikirlerin ve derste dinlediğim 

kavramların özetlerini çıkarırım. 
(1) (2) (3) (4) (5) (6)(7) 

68 
Bu dersteki herhangi bir konuyu anlamazsam, sınıftaki bir başka öğrenciden yardım 

isterim. 
(1) (2) (3) (4) (5) (6)(7) 

69 
Bu dersteki kaynakları, okuduklarım ve derste dinlediklerim arasında ilişki 

kurarak anlamaya çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

70 Bu dersle ilgili haftalık okumaları ve ödevleri düzenli yaparım. (1) (2) (3) (4) (5) (6)(7) 

71 
Bu dersle ilgili ne zaman bir iddia ya da sonuç okusam ya da duysam, bunun olası 

alternatiflerini düşünürüm. 
(1) (2) (3) (4) (5) (6)(7) 

72 Bu dersle ilgili önemli terimlerin bir listesini oluşturur ve listeyi ezberlerim. (1) (2) (3) (4) (5) (6)(7) 

73 Bu derste devamsızlık yapmamaya özen gösteririm. (1) (2) (3) (4) (5) (6)(7) 

74 
Ders materyalleri ilgimi çekmese ve sıkıcı olsa da, onları bitirinceye kadar 

çalışmaya devam ederim. 
(1) (2) (3) (4) (5) (6)(7) 

75 
Sınıfta gerek duyduğum zaman yardım isteyebileceğim öğrencileri belirlemeye 

çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 

76 Bu derse çalışırken hangi kavramları iyi anlamadığımı belirlemeye çalışırım. (1) (2) (3) (4) (5) (6)(7) 

77 Ders dışındaki işlerim yüzünden bu ders için gerekli zamanı ayıramam. (1) (2) (3) (4) (5) (6)(7) 

78 
Bu derse çalışırken, her çalışmada neler yapacağımı belirlemek için kendime 

hedefler koyarım. 
(1) (2) (3) (4) (5) (6)(7) 

79 Derste not tutarken kafam karışırsa bu karışıklığı dersten sonra hemen düzeltirim. (1) (2) (3) (4) (5) (6)(7) 

80 Sınavdan önce kitapları ve notlarımı çalışmak için yeterli zaman bulamam. (1) (2) (3) (4) (5) (6)(7) 

81 
Ders kaynaklarından okuyarak edindiğim fikirleri, anlatım ve tartışma gibi diğer 

sınıf etkinliklerinde de kullanmaya çalışırım. 
(1) (2) (3) (4) (5) (6)(7) 
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The following questions ask about your motivation and learning strategies for and 

attitudes about this class. Remember there are no right or wrong answers, just answer as 

accurately as possible. Use the scale below to answer the questions. If you think the 

statement is very true of you, circle 7; if a statement is not at all true of you, circle 1. If 

the statement is more or less true of you, find the number between 1 and 7 that best 

describes you. 

 

No                                                               MOTIVATION 

1 
In a class like this, I prefer course material that really challenges me so I can learn 

new things. 
(1) (2) (3) (4) (5) (6)(7) 

2 
If I study in appropriate ways, then I 

will be able to learn the material in this course. 
(1) (2) (3) (4) (5) (6)(7) 

3 
When I take a test, I think about how 

poorly I am doing compared with other students. 
(1) (2) (3) (4) (5) (6)(7) 

4 I think I will be able to use what I learn in this course in other courses. (1) (2) (3) (4) (5) (6)(7) 

5 I believe I will receive an excellent grade in this class. (1) (2) (3) (4) (5) (6)(7) 

6 
I'm certain I can understand the most 

difficult material presented in the readings for this course. 
(1) (2) (3) (4) (5) (6)(7) 

7 Getting a good grade in this class is the most satisfying thing for me right now. (1) (2) (3) (4) (5) (6)(7) 

8 When I take a test, I think about items on other parts of the test I can't answer. (1) (2) (3) (4) (5) (6)(7) 

9 It is my own fault if I don't learn the material in this course. (1) (2) (3) (4) (5) (6)(7) 

10 It is important for me to learn the course material in this class. (1) (2) (3) (4) (5) (6)(7) 

11 
The most important thing for me right now is improving my overall grade point 

average, so my main concern in this class is getting a good grade. 
(1) (2) (3) (4) (5) (6)(7) 

12 I'm confident I can learn the basic concepts taught in this course. (1) (2) (3) (4) (5) (6)(7) 

13 If I can, I want to get better grades in this class than most of the other students. (1) (2) (3) (4) (5) (6)(7) 

14 When I take tests I think of the consequences of failing. (1) (2) (3) (4) (5) (6)(7) 

15 
I'm confident I can understand the most complex material presented by the 

instructor in this course. 
(1) (2) (3) (4) (5) (6)(7) 

16 
In a class like this, I prefer course material that arouses my curiosity, even if it is 

difficult to learn. 
(1) (2) (3) (4) (5) (6)(7) 

17 I am very interested in the content area of this course. (1) (2) (3) (4) (5) (6)(7) 

18 If I try hard enough, then I will understand the course material. (1) (2) (3) (4) (5) (6)(7) 

19 I have an uneasy, upset feeling when I take an exam. (1) (2) (3) (4) (5) (6)(7) 

20 
I'm confident I can do an excellent job on the assignments and tests in 

this course. 
(1) (2) (3) (4) (5) (6)(7) 

21 I expect to do well in this class. (1) (2) (3) (4) (5) (6)(7) 

22 
The most satisfying thing for me in this course is trying to understand the content 

as thoroughly as possible. 
(1) (2) (3) (4) (5) (6)(7) 

23 I think the course material in this classis useful for me to learn. (1) (2) (3) (4) (5) (6)(7) 

24 
When I have the opportunity in this class, I choose course assignments that I can 

learn from even if they don't guarantee a good grade. 
(1) (2) (3) (4) (5) (6)(7) 

25 If I don't understand the course material, it is because I didn't try hard enough. (1) (2) (3) (4) (5) (6)(7) 

26 I like the subject matter of this course. (1) (2) (3) (4) (5) (6)(7) 

27 Understanding the subject matter of this course is very important to me. (1) (2) (3) (4) (5) (6)(7) 

28 I feel my heart beating fast when I take an exam. (1) (2) (3) (4) (5) (6)(7) 
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29 I'm certain I can master the skills being taught in this class. (1) (2) (3) (4) (5) (6)(7) 

30 
I want to do well in this class because itis important to show my ability to my 

family, friends, employer, or others. 
(1) (2) (3) (4) (5) (6)(7) 

31 
Considering the difficulty of this course, the teacher, and my skills, I think I will 

do well in this class. 
(1) (2) (3) (4) (5) (6)(7) 

 Learning Strategies 

32 
When I study the readings for this course, I outline the material to help me 

organize my thoughts. 
(1) (2) (3) (4) (5) (6)(7) 

33 
During class time I often miss important points because I'm thinking of other 

things. 
(1) (2) (3) (4) (5) (6)(7) 

34 
When studying for this course, I often try to explain the material to a classmate 

or friend. 
(1) (2) (3) (4) (5) (6)(7) 

35 I usually study in a place where I can concentrate on my course work. (1) (2) (3) (4) (5) (6)(7) 

36 When reading for this course, I make up questions to help focus my reading. (1) (2) (3) (4) (5) (6)(7) 

37 
I often feel so lazy or bored when I study for this class that I quit before I finish 

what I planned to do. 
(1) (2) (3) (4) (5) (6)(7) 

38 
I often find myself questioning things I hear or read in this course to decide if I 

find them convincing. 
(1) (2) (3) (4) (5) (6)(7) 

39 When I study for this class, I practice saying the material to myself over and over. (1) (2) (3) (4) (5) (6)(7) 

40 
Even if I have trouble learning the material in this class, I try to do the work on 

my own, without help from anyone. 
(1) (2) (3) (4) (5) (6)(7) 

41 
When I become confused about something I'm reading for this class, I go back 

and try to figure it out. 
(1) (2) (3) (4) (5) (6)(7) 

42 
When I study for this course, I go through the readings and my class notes and 

try to find the most important ideas. 
(1) (2) (3) (4) (5) (6)(7) 

43 I make good use of my study time for this course. (1) (2) (3) (4) (5) (6)(7) 

44 If course readings are difficult to understand, I change the way I read the material. (1) (2) (3) (4) (5) (6)(7) 

45 
I try to work with other students from this class to complete the course 

assignments. 
(1) (2) (3) (4) (5) (6)(7) 

46 
When studying for this course, I read my class notes and the course readings over 

and over again. 
(1) (2) (3) (4) (5) (6)(7) 

47 
When a theory, interpretation, or conclusion is presented in class or in the 

readings, I try to decide if there is good supporting evidence. 
(1) (2) (3) (4) (5) (6)(7) 

48 I work hard to do well in this class even if I don't like what we are doing. (1) (2) (3) (4) (5) (6)(7) 

49 I make simple charts, diagrams, or tables to help me organize course material. (1) (2) (3) (4) (5) (6)(7) 

50 
When studying for this course, I often set aside time to discuss course material 

with a group of students from the class: 
(1) (2) (3) (4) (5) (6)(7) 

51 
I treat the course material a: a starting point and try to develop my own ideas 

about it. 
(1) (2) (3) (4) (5) (6)(7) 

52 I find it hard to stick to a study schedule. (1) (2) (3) (4) (5) (6)(7) 

53 
When I study for this class, I pull together information from different sources, 

such as lectures, readings, and discussions. 
(1) (2) (3) (4) (5) (6)(7) 

54 
Before I study new course material thoroughly, I often skim it to see how it is 

organized. 
(1) (2) (3) (4) (5) (6)(7) 

55 
I ask myself questions to make sure I understand the material I have been 

studying in this class. 
(1) (2) (3) (4) (5) (6)(7) 

56 
I try to change the way I study in order to fit the course requirements and the 

instructor's teaching style. 
(1) (2) (3) (4) (5) (6)(7) 
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57 
I often find that I have been reading for this class but don't know what it was all 

about. 
(1) (2) (3) (4) (5) (6)(7) 

58 I ask the instructor to clarify concepts I don't understand well. (1) (2) (3) (4) (5) (6)(7) 

59 I memorize key words to remind me of important concepts in this class. (1) (2) (3) (4) (5) (6)(7) 

60 When course work is difficult, I either give up or only study the easy parts. (1) (2) (3) (4) (5) (6)(7) 

61 
I try to think through a topic and decide what I am supposed to learn from it rather 

than just reading it over when studying for this course. 
(1) (2) (3) (4) (5) (6)(7) 

62 I try to relate ideas in this subject to those in other courses whenever possible. (1) (2) (3) (4) (5) (6)(7) 

63 
When I study for this course, I go over my class notes and make an outline of 

important concepts. 
(1) (2) (3) (4) (5) (6)(7) 

64 When reading for this class, I try to relate the material to what I already know. (1) (2) (3) (4) (5) (6)(7) 

65 I have a regular place set aside for studying. (1) (2) (3) (4) (5) (6)(7) 

66 
I try to play around with ideas of my own related to what I am learning in this 

course. 
(1) (2) (3) (4) (5) (6)(7) 

67 
When I study for this course, I write brief summaries of the main ideas from the 

readings and my class notes. 
(1) (2) (3) (4) (5) (6)(7) 

68 
When I can't understand the material in this course, I ask another student in this 

class for help. 
(1) (2) (3) (4) (5) (6)(7) 

69 
I try to understand the material in this class by making connections between the 

readings and the concepts from the lectures. 
(1) (2) (3) (4) (5) (6)(7) 

70 
I make sure that I keep up with the weekly readings and assignments for this 

course. 
(1) (2) (3) (4) (5) (6)(7) 

71 
Whenever I read or hear an assertion or conclusion in this class, I think about 

possible alternatives. 
(1) (2) (3) (4) (5) (6)(7) 

72 I make lists of important items for this course and memorize the lists. (1) (2) (3) (4) (5) (6)(7) 

73 I attend this class regularly. (1) (2) (3) (4) (5) (6)(7) 

74 
Even when course materials are dull and uninteresting, I manage to keep working 

until I finish. 
(1) (2) (3) (4) (5) (6)(7) 

75 I try to identify students in this class whom I can ask for help if necessary. (1) (2) (3) (4) (5) (6)(7) 

76 
When studying for this course I try to determine which concepts I don't 

understand well. 
(1) (2) (3) (4) (5) (6)(7) 

77 
I often find that I don't spend very much time on this course because of other 

activities. 
(1) (2) (3) (4) (5) (6)(7) 

78 
When I study for this class, I set goals for myself in order to direct my activities 

in each study period. 
(1) (2) (3) (4) (5) (6)(7) 

79 If I get confused taking notes in class, I make sure I sort it out afterwards. (1) (2) (3) (4) (5) (6)(7) 

80 I rarely find time to review my notes or readings before an exam. (1) (2) (3) (4) (5) (6)(7) 

81 
I try to apply ideas from course readings in other class activities such as lecture 

and discussion. 
(1) (2) (3) (4) (5) (6)(7) 
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Appendix-6: Semi-structured interview form for the course lecturer 

 

The Semi-structured Interview Questions for The Course Lecturer 

 

1- What do you think about augmented reality? 

2- What aspects of augmented reality do you like and dislike? 

3- What are the different aspects of augmented reality activities from other activities in 

the English lesson? 

4- What do you think the contributions or benefits of using augmented reality to your 

lesson are? 

5- How do you think the augmented reality activities affect your students’ approach 

towards your course (interest, attitude, motivation)? 

6- How do augmented reality activities affect teacher and student roles? 

7- What are your thoughts on the effects of augmented reality activities on the course 

flow and time management? (taking time, falling back, etc.) 

8- What would you recommend to improve the application and activities we use in 

augmented reality studies? 

9- What are your suggestions for the effective implementation of augmented reality 

activities in education? 

10- What are your thoughts on the effect of applications such as augmented reality on the 

use of technology in education? (What does use augmented reality in education provide 

us?) 

11- What are your thoughts on making/doing AR applications in your lessons in the 

future? 

12- What are your thoughts on using augmented reality approach in different courses? 

For which courses can it be suitable? Why?
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Appendix-7: Semi-structured interview form for experimental group students 

 

The Semi-structured Interview Questions for The Course Lecturer 

 

1- What do you think about augmented reality? 

2- What do you like and dislike about augmented reality? 

3- What are the benefits of using augmented reality? 

4- Does the use of augmented reality affect your perspective (interest/attitude/motivation) 

towards the course? 

5- Have you reused the activity sheets? 

6- Would it be more beneficial to perform augmented reality activities for class 

preparation before the classroom hour, or would it be more useful to perform as a lesson 

activity during the classroom hour? 

7- What problems did you encounter while carrying out augmented reality activities? 

8- What would you suggest improving the augmented reality application to provide a 

better user experience? 

9- What is your perspective on using educational technologies such as augmented reality 

etc. in the course? 

10- What do you think about the use of augmented reality technology in the future? 

11- What aspects of augmented reality activities need to be improved? 

12- In which lessons do you think the use of augmented reality will be useful?
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Appendix-8: Informed Consent Form 

 
Dear Participant 
 
Re: A Comparative Study: The Effects of Augmented Reality in Traditional and Flipped 
Classroom Environment? 
 
 
My name is Cagdas Erbas and I am doing PhD in Education. I am doing a project about 
compare the effects of augmented in the traditional classroom and flipped classroom 
environments. I would really appreciate your help with this project by allowing me to 
talk to you and to collect data relating to some of the demographic features, academic 
achievement, motivation and learning strategies, and perceptions. 
 
I have planned to use three group in this study one of them is control group and other 
augmented reality groups. I will collect your data on paper-based questioners, and test 
also I can record our interviews to help me write my findings.    
 
However, the test results, questioners’ answers and interview records will be 
confidential and the only people who sees, reads and listens will be myself, my 
supervisors and my examiner, who will be checking my work. The results from the 
research may be published to a wider academic audience but you will not be named, or 
identified in any way and you will have the opportunity to review any findings prior to 
wider circulation of the results. 
 
If you are happy to take part, I would be very grateful if you could sign the attached 
form. 
 
If you would like to know more about the project, please contact either me on 
cae48@aber.ac.uk 
 
Many thanks for taking the time to read this letter and for your help. 
 
Yours sincerely 
 
. 
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I am happy take part in the project A Comparative Study: The Effects of Augmented 
Reality in Traditional and Flipped Classroom Environment? 
 

• I agree that the test results, questioners’ answers and interview voice records 

can be recorded. 

• I understand that the test results, questioners’ answers and interviews will be 

confidential. 

• I understand that I can withdraw from the research at any time. 

• I understand that if I do not want to take part, it will not affect me in the future. 

 

Signed………………………………………… 

Please print your name………………………… 

 

 

Please return this form to (organisation) as soon as possible
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Sayın Katılımcı 

 

Konu: Karşılaştırmalı Bir Çalışma: Artırılmış Gerçekliğin Geleneksel ve Ters Yüz Sınıf 

Ortamındaki Etkileri? 

 

 

Ben Çağdaş ERBAŞ eğitim alanında doktora öğrencisiyim. Artırılmış gerçekliğin 

geleneksel ve ters yüz sınıf ortamındaki etkileri projem kapsamında incelemekteyim. 

Çalışmam kapsamında bazı demografik özellikleriniz, akademik başarınız, 

motivasyon düzeyiniz ile öğrenme stratejileriniz ve bakış açılarınız konusunda veri 

toplamama izin verirseniz mutlu olurum. 

 

Çalışmam kapsamında üç grup kullanmayı planlamaktayım bunlardan birisi kontrol 

grubu diğerleri ise artırılmış gerçeklik grupları olacaktır. Sizlerden veriler kağıt 

üzerinde ve çevirim içi ortamda gerçekleştirilecek anketler ve sizinle 

gerçekleştireceğimiz görüşmelerin ses kayıtlarını almayı ve bunlara göre bulgularımı 

yazmayı planlamaktayım. 

 

Ancak anketlere dair sonuçları, soruları ve yanıtlarınız gizli olacaktır ve sadece ben, 

danışmanlarım ve benim çalışmamı inceleyen uzmanlar görüp, okuyup 

dinleyebilecektir. Sonuçlar geniş akademik dinleyicilerle paylaşılabilir ancak sizler asla 

isimleriniz ile ya da tanınabileceğiniz özellikleriniz ile yer almayacaksınız. Bunun 

yanında sizler geniş kitlelere açıklanmadan önce sonuçları gözden geçirme şansına 

sahipsiniz. 

 

Eğer çalışmaya katılmayı kabul ederseniz çok memnun olurum, bunun için ekte yer alan 

formu doldurmanız gerekmektedir. 

 

Eğer çalışma hakkında daha fazla bilgi edinmek isterseniz benimle iletişime 

geçebilirsiniz. 

 cae48@aber.ac.uk 

 

Bu mektubu okuduğunuz için ve yardımlarınız için çok teşekkür ederim. 

 

Saygılarımla 
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Karşılaştırmalı Bir Çalışma: Artırılmış Gerçekliğin Geleneksel ve Ters Yüz Sınıf 

Ortamındaki Etkileri? başlikli çalişmaya katilmaktan mutluluk duyarim. 

 

• Sınav sonuçlarının, anket yanıtlarının ve de görüşmelere ait ses kayıtlarının 

kayıt altında tutulabileceğini kabul ediyorum. 

• Sınav sonuçlarının, anket yanıtlarının ve de görüşmelere ait ses kayıtlarının 

gizli olacağını anlıyorum. 

• Araştırmadan ne zaman istersen ayrılabileceğimi anlıyorum. 

• Eğer çalışmaya katılmazsam bunun beni gelecekte etkilemeyeceğini anlıyorum. 

 

İmza ………………………………………… 

İsim Soyisim ………………………… 

 

 

Bu formu en kısa sürede araştırmacıya ulaştırınız 

 

 

 

 

 
 
 
 

 


