
155

DESIGNING AUGMENTED REALITY-BASED 
LANGUAGE LEARNING AND TEACHING MATERIALS WITHIN 

THE FLIPPED LEARNING MODEL: 
THE PERSPECTIVE OF IN-SERVICE EFL TEACHERS

Dr. Aysegul OKUMUS
ORCID: 0000-0001-5409-4880 

Department of Foreign Language Education
Baskent University 
Ankara, TURKIYE

Dr. Emine CABI
ORCID: 0000-0002-7488-0309  

Department of Computer Education and Instructional Technology
Baskent University 
Ankara, TURKIYE

Dr. Hacer TURKOGLU
ORCID: https://orcid.org/0000-0001-6214-9888 

Department of Mathematics and Science Education
Baskent University 
Ankara, TURKIYE

Dr. Huseyin Hakan CETINKAYA
ORCID: https://orcid.org/0000-0002-8081-5060 

Department of Computer Education and Instructional Technology
Baskent University 
Ankara, TURKIYE

Received: 18/08/2025 Accepted: 12/02/2026

ABSTRACT 
This mixed-methods study examines the views of in-service English teachers (INSETs) on augmented reality 
(AR) and flipped learning (FL). Twenty-three INSETs participated in a pre-test-post-test study, providing 
data via surveys and lesson plans. Six months later, a follow-up assessment evaluated how well teachers had 
integrated these strategies. The findings revealed a positive shift in perceptions of AR, highlighting its role in 
fostering collaboration, creativity, and efficiency. AR tools increased student motivation through interactive, 
multisensory experiences, deepening understanding and retention. Despite technical challenges such as cost 
and infrastructure constraints, teachers reported improvements in creativity, participation, and collaboration. 
AR helped transform traditional teaching into a more dynamic, student-centered approach. Teachers also 
favored FL, citing improved collaboration and access to materials outside the classroom. Benefits included 
improved student preparation, classroom interaction, and learner flexibility, whereas challenges included 
infrastructure, workload, and student motivation. FL boosted motivation, responsibility, self-confidence, 
and participation, creating a more active learning environment. Lesson plans focused on oral-aural skills 
to create immersive experiences. Teaching combined flipped, collaborative, inquiry-based, and game-based 
methods to enhance autonomy and engagement. Assessments incorporated formative, peer, and self-reflective 
practices. Teachers acted as facilitators, while students served as active researchers and collaborators. Overall, 
AR-supported, tech-driven language education improved motivation and understanding.
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INTRODUCTION
The integration of Augmented Reality (AR) and Flipped Learning is transforming language education by 
enhancing innovation and promoting interactive learning. The flipped classroom model, which assigns 
content to pre-class activities and emphasizes active learning during class, is enhanced by AR’s ability to 
superimpose digital content onto real-world contexts (Arslan, 2020; Belda-Medina & Calvo-Ferrer, 2022; 
Chen, Wang, & Chen, 2014; Kawinkoonlasate, 2024; Koutromanos, Sofos, & Avraamidou, 2016). 
Research indicates that well-designed AR resources, grounded in multimedia principles, enhance motivation 
and foster the development of language skills, particularly speaking and listening (Cai, Pan, & Liu, 2022; 
Khodabandeh, 2022a, 2022b; Mohamad & Husnin, 2023). Despite teachers’ frequent use of AR, many lack 
practical experience creating AR content, which can affect their confidence and perceptions of its classroom 
use (Belda-Medina & Calvo-Ferrer, 2022). Providing hands-on AR design training is essential for developing 
digital skills and positive attitudes (Bower, 2019; Karatsiori, Liontou, & Zafiri, 2021). Research on AR and 
FL often focuses on pre-made interventions rather than educator-designed materials, despite the rise of 
blended learning models (Campos-Mesa et al., 2022; Pinnelli, Fiorucci, & Sorrentino, 2016). The role of 
teacher agency in technology integration remains poorly understood, despite its vital importance for success 
and innovation (Graham et al., 2013; Karatsiori et al., 2021). A gap persists in understanding pedagogical 
alignment, assessment, and the changing roles of teachers and students, due to limited systematic analysis of 
AR-FL lesson plans (Campos-Mesa et al., 2022; Fan, Antle, & Warren, 2020).
This study examines how in-service English teachers’ perceptions of AR and FL are influenced by the 
development of AR-based materials within a Flipped Classroom, analyzing how skills, strategies, assessment 
techniques, and roles are reflected in lesson plans (Chen et al., 2014; Khodabandeh, 2022a, 2022b; Wen, 
2020). It combines qualitative content analysis with surveys, referencing Constructivist Learning Theory 
and TPACK frameworks (Belda-Medina & Calvo-Ferrer, 2022; Graham et al., 2013; Hung, 2015; Thai, 
De Wever, & Valcke, 2017). Findings highlight the importance of teachers as proactive digital pedagogues 
and offer recommendations for professional development and policy to integrate AR and FL in language 
teaching.

Flipped Learning 
The digital revolution has changed students’ expectations and pushed educators to adopt new teaching 
methods. The inverted classroom, based on’ reverse learning”, is one such strategy gaining popularity due 
to its benefits (O’Flaherty & Phillips, 2015; Ng & Lam, 2023). This approach, known as the’ flipped 
classroom” (Bergmann & Sams, 2012), replaces traditional homework with in-class lectures and encourages 
recording multimedia lessons for flexible viewing (O’Flaherty & Phillips, 2015). By centering on students, 
it shifts from passive learning, boosting motivation and self-directed skills, since students often show high 
readiness (Jiang Meng, & Zhou, 2024).
The use of technology in education has increased, particularly in interaction-driven fields such as language 
teaching. The FL model has gained importance (Jiang et al., 2024; Fisher et al., 2024), effectively engaging 
students in learning English, fostering independent and collaborative skills, improving proficiency, and 
shaping attitudes and habits toward English learning (He, 2020).
Research on the impact of the FL approach on core language skills—reading, speaking, writing, and 
listening—has grown. Recent studies highlight the flipped classroom’s positive effect on listening, with 
significant improvements (Birova, Ruiz-Cecilia, & Guijarro-Ojeda, 2023). Fisher et al. (2024) found that 
FLC benefits EFL learning across all skills except reading, boosting engagement, self-regulation, competence, 
motivation, and confidence, especially in grammar and pronunciation. Performance, achievement, and 
satisfaction also improved. Conversely, Pilu and Nur (2023) found that reading practice was perceived as 
less engaging than other skills.
Conversely, research indicates that flipped learning (FL) enhances the instruction of speaking skills. In their 
investigation into the impact of the flipped classroom approach on the development of English-speaking 
competencies, Demir and Mirzaie (2023) found that students’ speaking abilities improved significantly and 
that engagement in the learning process increased markedly. Dariyemez (2023) analyzed the influence of the 
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Flipped Classroom Model (FCM) on students’ speaking anxiety, autonomy, and willingness to communicate. 
The findings suggest that the model contributed to a reduction in speaking anxiety, an increase in students’ 
autonomy, and an enhancement of their willingness to engage in communication.
The FLM has advantages and disadvantages in foreign language education. Disadvantages include incomplete 
assignments, lack of instructor supervision, technological issues, communication barriers (Karamuk-Sskikoy 
& Kaban, 2023), poor video quality, and low instructor proficiency (Zainuddin & Halili, 2016).

Flipped Learning Practices in English Language Teaching
With the increased adoption of the Flipped Classroom Model (FCM) in instruction, it has become common 
in English Language Teaching (ELT) across grades and skill development. Li and Li (2025) noted a shift 
toward integrating FCM, with a primary focus on reading, writing, and perceptions, employing quantitative 
and mixed-methods approaches. Primary school studies by Sik and Zehir-Topkaya (2024) and Zou and 
Zhang (2021) highlight the benefits of FCM. For example, Sik and Zehir-Topkaya (2024) examined the 
effect of FCM on vocabulary acquisition and retention among 4th-grade learners, finding that participants 
in the experimental group demonstrated greater gains in vocabulary acquisition and retention.
Furthermore, qualitative data corroborated these results, indicating that students held positive views of 
the FCM and regarded it as a practical approach to language instruction. Zou and Zhang (2021) explored 
teachers’ and students’ perceptions of the impact, feasibility, and potential of the flipped EFL classroom in 
primary education. The research, conducted over a one-year period with 277 students and eight teachers, 
demonstrated that the FCM substantially enhanced teacher-student relationships, improved teaching 
and learning outcomes, and bolstered motivation and confidence among both teachers and students. The 
findings suggest that the FCM is highly feasible in primary English education and has significant potential 
for personalized, self-regulated, and active learning.
Mahmood and Mohammadzadeh (2022) aimed to promote sustainable, personalized language learning 
through an experimental study with assessments and questionnaires. They found that FL improved students’ 
academic performance and was perceived positively by both students and teachers, underscoring its benefits 
relative to traditional methods. Similarly, Kasmaini and Riswanto (2024) examined the impact of the FCM 
on high school students’ reading comprehension, involving 56 participants. The study showed significant 
improvements in scores following the implementation of flipped classroom instruction, confirming its 
effectiveness.
At the undergraduate level, research shows that the FCM benefits ELT by improving instruction and 
learning outcomes. Altas and Mede (2021) studied its impact on pre-service English teachers’ achievement 
in Advanced Writing and on self-regulated learning. They found significant gains in writing achievement 
but no difference in self-regulation. Similarly, Aksoy and Tulgar (2023) tested the FCM with 50 Turkish 
university students, finding that it increased autonomy, motivation, enjoyment, and self-confidence, and 
reduced fear of mistakes, compared with traditional methods. These results highlight the FCM’s potential to 
enhance language learning when properly used.
Khasanah and Anggoro (2022) found that the accessible FCM improved students’ pronunciation, with 
post-test scores rising significantly. Despite positive views regarding pre-class activities, in-class learning, 
word stress, and the framework, no association was found between perceptions and post-test results. This 
suggests students need more time to adapt to independent learning. Korucu-Kis (2022) studied 55 pre-
service teachers’ perceptions of FL in an ELT course and their relationships with digital learner traits. The 
FCM supported professional prep through active, self-paced, differentiated learning and fostered ownership. 
Challenges included a heavy workload, technical issues, and a lack of immediate support during pre-class 
tasks. Satisfaction with FL and digital traits were significantly related, as indicated by the analyses.
Unal et al. (2024) examined the effects of FL on the motivation, learning strategies, satisfaction, and cognitive 
load of fourth-year ELT students in online classes. Results showed increased motivation, satisfaction, and 
strategic engagement, with low cognitive load. Significant correlations existed among motivation, strategy 
use, and cognitive load. Motivation was a strong predictor of course satisfaction, and time spent on flipped 
lectures was a predictor of achievement. Students generally held positive views of FL but noted challenges 
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with the tools and individual learning differences. Similarly, Zuniga (2024) reported on the use of FL in 
a Children’s Literature course for future pre-primary teachers, using data from two years that indicated 
improved learning and positive feedback.
Serrano (2024) examined how an FL strategy affected adult EFL students’ speaking skills, focusing on 
reversing grammar instruction to increase in-class practice. Results showed that FL increased speaking time 
and grammatical accuracy in the classroom. Using audiovisual materials outside the classroom has both 
benefits and challenges and can enhance learning when used carefully.
Most studies focus on student perceptions of FL, with only a third examining its effect on EFL skills (Fisher et 
al., 2024). Students often value the learning environment, which is associated with improved self-regulation. 
However, there is limited empirical evidence connecting FL to educational outcomes, making its true value 
unclear. Evidence suggests benefits in idiomatic knowledge, oral and written skills, motivation, and higher-
order thinking. The review calls for more rigorous research and a focus on underexplored areas, such as 
reading in EFL contexts.

AR in English Language Teaching
AR is increasingly valued in English education for its immersive and interactive features, which blend 
virtual and real elements in real time through 3D graphics (Azuma, 1997; Carmigniani & Furht, 2011). 
It creates seamless digital-physical experiences (Christou, Vassiliou, & Parmaxi, 2025), supporting various 
learning styles through multisensory input, effectively catering to visual, auditory, and kinaesthetic learners 
(Ngo & Vo, 2025). AR also enhances memory by linking digital content to the physical environment, 
providing spatial memory cues (Geng & Yamada, 2023). Additionally, it enhances affective learning by 
increasing motivation, attitude, and self-efficacy (Wu, Jiang, and Chen, 2024), and it engages learners of all 
ages, thereby improving motivation and participation (Alshumaimeri & Mazher, 2023). Overall, AR offers 
personalized, contextual, and engaging learning, making it a promising tool for modern language education.
AR supports both cognitive and emotional aspects of language learning. It benefits vocabulary and language 
development and promotes emotional engagement, learner autonomy, and participation. Wu, Jiang, and 
Chen (2024) note that AR increases motivation, attitudes, and self-efficacy. It creates meaningful, realistic 
environments with objects from daily life, which Yang and Zhang (2025) find especially effective for young 
learners, aiding language gains in K-12 education. Karacan and Akoglu (2021) say AR also improves learner 
satisfaction. Schorr, Plecher, Eichhorn, and Klinker (2024) highlight that AR can be used with affordable 
technology, making it accessible across educational settings. Overall, AR enhances motivation, engagement, 
and the learning experience.
Despite its benefits, several barriers impede the use of AR in language classrooms. Karacan and Akoglu 
(2021) note that many AR tools “are not designed for education” and “do not fully align with learning 
theory,” reducing effectiveness. Huang, Zou, Cheng, and Xie (2021) mention institutional and technical 
challenges like ‘technological complexity, difficulties, and resistance from teachers.’ Wu, Jiang, and Chen 
(2024) add that students unfamiliar with AR struggle due to limited familiarity, thereby wasting time on 
operations. Teachers face similar issues, as Alshumaimeri and Mazher (2023) state, and require appropriate 
training to use AR. Punar Ozcelik, Eksi, and Baturay (2022) conclude that “the integration of AR into 
language classes remains inadequate,’ calling for better instructional design and ongoing support.
Effective use of AR in education depends on teachers’ preparation. Alshumaimeri and Mazher (2023) 
highlight that a sound understanding of AR is essential for trainers and teachers to incorporate it into 
instruction. Wu, Jiang, and Chen (2024) emphasize learner readiness, noting that students must be familiar 
with AR materials prior to use. Christou, Vassiliou, and Parmaxi (2025) emphasize the need for pedagogical 
training, noting that teachers require specific support to integrate AR regularly. Ngo and Vo (2025) add that 
younger learners benefit from modelling and demonstration strategies. Overall, confident, well-supported 
teachers are key to successful AR learning environments.
AR complements flipped classrooms (FL), especially in pre-class learning by engaging visual, auditory, 
and kinaesthetic learners (Ngo & Vo, 2025). It is used beyond language classes, on campuses or at home 
(Christou, Vassiliou, and Parmaxi, 2025). However, Wu, Jiang, and Chen (2024) emphasize that students 
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must be familiar with AR prior to success. In higher education, Yang and Zhang (2025) highlight AR’s role in 
promoting autonomous learning, including phonetics, vocabulary, and reading. Overall, AR enhances flipped 
learning by providing interactive, student-centered content that supports preparation and collaboration.

PURPOSE OF THE STUDY 
Research highlights the benefits of AR, including motivation (Wu, Jiang, & Chen, 2024), vocabulary 
development (Ngo & Vo, 2025), and its practical applications in real-world settings (Shadiev & Liang, 
2024). However, it provides limited insight into how teachers incorporate AR into lesson design. Teachers 
need more information, training, and support (Christou et al., 2023; Alshumaimeri & Mazher, 2023). This 
study examined in-service English teachers’ perceptions of AR in flipped lesson planning, focusing on skills, 
strategies, assessment, and teacher roles. The aim is to provide insights into the practical and meaningful 
integration of AR into language education. The study explored the following questions:

1.	 How does the process of designing AR-based materials for a flipped classroom model influence in-
service English teachers’ perception of AR? 

2.	 How does the process of designing AR-based materials for a flipped classroom model influence in-
service English teachers’ perception of Flipped Learning? 

3.	 According to the content analysis of lesson plans created by in-service English teachers integrating 
AR-based materials into a flipped learning model, 
a.	 Which language skills were integrated? 
b.	 What themes emerged? 
c.	 What instructional strategies were utilized? 
d.	 Which AR and FL tools were integrated? 
e.	 What kind of assessment and evaluation were used?
f.	 Which roles do teachers assume in pre-class and in-class activities?
g.	 Which roles do students assume in pre-class and in-class activities?

METHOD
The study employed a mixed-methods approach within a national project to examine INSETs’ perceptions 
of AR and FL models before and after the creation of AR-based materials. It also analyzed lesson plans to 
identify themes and strategies in INSET training. Using both qualitative and quantitative methods provided 
a thorough understanding (Cohen, Manion, & Morrison, 2018; Creswell, 2013); the quantitative section 
employed two 5-point Likert scales to evaluate teachers’ perceptions before and after training. The qualitative 
section comprised open-ended questions and lesson plans. Both types of data were analyzed and discussed 
together. 

Figure 1. Research Design (Generated with Napkin.ai)

http://napkin.ai
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A single-group pretest-posttest design was employed since only one group was involved in the study. Because 
conducting an actual experimental study was impractical, a quasi-experimental approach was appropriate 
(Dawson, 1997). Such designs are common in assessing educational knowledge (Siedlecki, 2020). This 
method aligned well with the study’s aim of examining how training activities influenced perceptions of 
INSETs (Tuckman & Harper, 2012). The figures in the study were created using Napkin.ai, which used the 
researcher-provided data to generate images based on the original data. 

Participants
An announcement was made regarding the project’s participant applications. Out of 234 applications, 
25 participants were purposively selected to ensure representation of diverse INSETs across Turkiye. The 
selection adhered to the project’s criteria and excluded incomplete or ineligible submissions. Applications 
were organized into seven regions, with three to four teachers selected from each region, including four from 
Marmara and three from the Mediterranean. The selection process took into account province, gender, and 
experience. Two INSETs withdrew, resulting in 23 participants, whose demographics are detailed in Table 1. 
Some participants held bachelor’s degrees, others held master’s degrees, and their teaching experience ranged 
from three to over twenty years. 

Table 1. Demographic Characteristics

    Gender

Demographic Characteristics Sub-groups Female Male Total

n % n % n %

Graduation Bachelor’s degree 5 31.25 3 42.86 8 34.78

Master’s Degree 11 68.75 4 57.14 15 65.22

Teaching Experience/year 3-6 2 8.70 0 0.00 2 8.70

6-10 6 43.48 4 57.14 10 43.48

10-15 4 26.09 2 28.57 6 26.09

15-20 2 8.70 0 0.00 2 8.70

20 and above 2 13.04 1 14.29 3 13.04

This section covers participant selection and demographic details. The next section describes the training 
activities developed within the project framework. 

Data Collection and Analysis
The Scale

Pre-test and Post-test

Before the training began, a pre-test was given to assess the INSETs’ views on the AR and FL model, using 
5-point Likert-scale questions. After completing the training activities, a post-test using the same questions 
was administered to the INSETs to assess whether their perspectives on the AR and FL model had changed. 

Lesson Plans

During the recent training activity, 23 INSETs worked in groups to create AR-enhanced lesson plans on 
selected topics. They developed a total of five lesson plans. Six months later, the INSETs were asked to share 
the lesson plans they had implemented, which integrated both AR and the FL model. 
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Post-Training Retention Survey 

Six months following the training, the same project participants completed a post-training retention 
survey with open-ended questions to assess if the training effectively helped them incorporate the acquired 
knowledge into their teaching practices. Five participants responded to the survey, and two of them created 
lesson plans that integrated the AR and FL models.

Data Analysis

This study employed both quantitative and qualitative methods, consistent with its mixed-methods approach. 
Quantitative data were obtained from pre- and post-test surveys that employed 5-point Likert scales, ranging 
from 1 (strongly disagree) to 5 (strongly agree), to assess educators’ perceptions of AR and FL models. 
Descriptive statistics, such as means, summarized the data (see Table 2), and changes in perceptions were 
analyzed interpretively. 
Qualitative data from open-ended survey questions and lesson plans were examined using inductive content 
analysis, which organizes similar data into themes for easier understanding. This approach focused on themes 
such as language skills, instructional strategies, technology tools, assessment, and the roles of teachers and 
students. Lesson plans that integrated AR with the FL model were also carefully analyzed to outline learning 
processes. To achieve both the quantitative and qualitative objectives of this mixed-methods study, the data 
analysis was conducted through a clear and systematic process. 
Quantitative reliability was confirmed through standardized 5-point Likert scales administered before 
and after training, while several strategies ensured qualitative trustworthiness. Open-ended responses and 
lesson plans were analyzed via systematic qualitative content analysis, starting with repeated reading for 
familiarization and employing a combined deductive–inductive coding approach. To improve credibility, 
methodological triangulation was applied by analyzing two qualitative data sources—survey responses and 
lesson plans—and inter-coder agreement was established. Inter-coder reliability was evaluated over two 
coding rounds: initially, agreement was calculated using the Miles and Huberman (1994) method, resulting 
in a reliability coefficient of 84.6% and a Cohen’s Kappa of .73. After refining the coding framework to 
enhance terminological and conceptual consistency, the second round showed agreement rates of 92% to 
96%, with Cohen’s Kappa values from .85 to .90. The sample of 23 participants was appropriate for this 
single-group quasi-experimental design, which focused on within-group change. Purposive sampling from 
seven regions ensured a diverse range of teaching backgrounds. This sample provided rich qualitative data, 
enabling meaningful thematic analysis and achieving saturation within the project’s scope.

Teaching Environment

This study was part of a national professional development program funded by TUBITAK 4005, which 
shaped not only the training structure but also teachers’ interactions with AR and FL. Beyond logistical 
factors, Turkiye’s broader institutional and cultural environment heavily influenced participants’ experiences. 
As public-school teachers in a centralized education system, they are accustomed to uniform curricula, 
high-stakes testing, and limited freedom to select or create instructional materials, which may impact their 
readiness to adopt innovative teaching methods. Variations in technological infrastructure and institutional 
support across regions also affected teachers’ perceptions of the feasibility of integrating AR and FL locally. 
Additionally, the strong emphasis on teacher authority and structured classroom discipline in many Turkish 
schools may impede the adoption of student-centered, collaborative approaches such as AR and flipped 
learning. Recognizing these institutional and cultural influences helps explain challenges such as workload, 
infrastructure deficiencies, and student preparedness, emphasizing the need for context-sensitive, sustainable 
support systems to sustain technology-driven pedagogy in Turkiye.
The project team conducted a two-hour online session with 25 INSETs prior to the project’s initiation 
(see Figure 2). They demonstrated how to access materials and described trainer expectations. The main 
focus of the in-person computer lab was English instruction. The initial activity reviewed modern teaching 
techniques, followed by two training activities that introduced the AR and FL models theoretically. 
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Figure 2. Learning Activities (Generated with Napkin.ai)

Over five days, trainees engaged in practical exercises with AR tools to enhance speaking, writing, listening, 
reading, and vocabulary skills. They completed nine activities totaling approximately 1,065 minutes. 
Instructors delivered information on the software through formal presentations (see Figure 3). Data were 
collected both before and after the training. 
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Figure 3. Materials & tools used in training (Generated with Napkin.ai)

This section highlights the training activities planned for this project. The next section will cover the 
data collection tools and procedures, as well as the analysis methods for both quantitative and qualitative 
approaches. 

The Role of the Researchers

Throughout the project, the researchers did not serve as trainers or participate in delivering any instructional 
parts of the AR or FL workshops. Their main role was to coordinate activities, oversee implementation, and 
maintain the study’s methodological integrity. The only pedagogical interaction with participants occurred 
during the final session, in which researchers assisted teachers in designing their AR-enhanced flipped lesson 
plans. This involved clarifying expectations and encouraging reflection, without influencing instructional 
content or technical training. They were also responsible for administering and collecting data tools, such 
as pre- and post-training Likert-scale surveys, open-ended questionnaires, and lesson plans. They analyzed 
survey data quantitatively and the responses and lesson plans qualitatively. During workshops, they remained 
observers to avoid bias, ensuring that instructional knowledge and materials were developed by trainers and 
teachers rather than influenced by the researcher.

FINDINGS
The impact of the AR-based material design process on in-service English teachers’ perceptions of AR and 
FL models is demonstrated through descriptive statistics. The findings are based on the average scores from 
the pre-test and post-test questionnaires.

Findings on In-Service English Teachers’ Perceptions of AR 
The data on participants’ perceptions of AR applications are detailed in Table 2, which uses a 5-point Likert 
scale for the items. Overall, educators’ views on the use of AR significantly improved following the training 
sessions. The most notable increase was in their belief that AR encourages collaboration among colleagues 
(0.78, 23.93%). This was followed by perceptions that AR enhances creativity in teaching (0.69, 17.42%) 
and accelerates task completion (0.44, 12.0%). These results suggest that AR is seen as a valuable tool, 
especially for promoting collaboration and creativity in learning environments.
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Table 2. INSETs’ Views on AR

Item Item content (Shortened) Pre-test Post-test Difference (M) Increase (%)

1 AR is helpful in teaching. 4,3 4,57 0.27 6,28%
2 Allows me to complete tasks quickly. 3,65 4,09 0.44 12,05%
3 Allows me to be more creative in my teaching practices. 3,96 4,65 0.69 17,42%
4 Increases collaboration with colleagues. 3,26 4,04 0.78 23,93%
5 Makes content fun. 4,43 4,78 0.35 7,90%
6 Increases student motivation. 4,61 4,78 0.17 3,69%
7 Contributes to structuring knowledge. 4,43 4,74 0.31 7,00%
8 I recommend it to my colleagues. 4,43 4,57 0.14 3,16%

The item that exhibited the least increase was “I recommend my colleagues to use AR applications in their 
teaching” (0.14, 3.16%). This finding may be elucidated by the observation that the pre-test average for the 
relevant item was already substantial (4.43 → 4.57). In other words, educators had previously deemed AR 
technology recommendable prior to the training, and there was no significant change in their perspectives.

Findings on In-service English Teachers’ Post-views of AR
Instructors were queried about their use of Augmented Reality (AR) technology in their courses following 
completion of the project. Based on their reported usage, they were further asked about the challenges and 
advantages of employing AR technologies in their instructional practices, as well as the observed changes 
in their students. Table 3 presents data collected from instructors regarding the benefits of integrating AR 
technologies into their courses.

Table 3. The Strengths of Using AR Technologies in the Courses

Teachers’ Codes f

Interesting-Motivating T2,T3,T4,T5 4
Facilitating permanent and easier learning T3,T2,T4,T5 4
Learning with fun T2,T3,T5 3
Independent of time and space T1,T2 2
Supporting cooperation T1 1
Supporting creativity T2 1
Facilitating student follow-up T2 1
Supporting teaching with visuals

Addressing multiple senses
T5 1

Providing interaction T5 1
Concretising abstract concepts T5 1
Active learning T5 1
Active participation T5 1
Dynamising the classroom environment T5 1

Table 3 shows teachers’ observations on the strengths of using AR technologies in their courses. Teachers 
reported that AR applications made classes more engaging and motivating for students (T2, T3, T4, T5), 
thereby increasing student participation. Supporting this, T5 explained, “It makes learning much more 
attractive when students are exposed to three-dimensional and animated content, not just straight narration in a 
book or on a blackboard,” highlighting how AR boosts students’ motivation and interest. They also noted that 
AR facilitated long-lasting and easier learning (T2, T3, T4, T5), helping students retain knowledge more 
effectively. T4 commented, “It makes it easier to teach vocabulary.” Many teachers observed that students 
learned in a fun manner (T2, T3, T5). For example, T3 said, “I did a speaking activity using Quiver, and it 
made the lesson fun.” Additionally, AR’s versatility, being unaffected by time and space, was noted as a major 
advantage (T1, T2).
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Teachers also observed that AR enhances student collaboration (T1) and encourages creativity (T2), as 
indicated by T2 in the following, 

“AR activities enables collaboration and creativity. Especially as a teacher in CoSpaces Edu, it was 
a nice experience to be able to follow student work outside the classroom environment, to have them 
work as a group, and not to require much coding knowledge”.

The technology was praised for aiding student follow-up (T2) and for enhancing instruction through 
multisensory visuals that enrich the learning experience (T5). Additionally, AR has been shown to enable 
interaction, make abstract concepts more concrete, and encourage active learning and participation, thereby 
creating a more dynamic and effective classroom setting (T5). T5 summarized this idea as follows,

“As AR applications add a sense of play and discovery to the lessons, students are more excited, 
volunteer, and participate more. This makes the classroom environment livelier and more energetic. 
Third, it supports the retention of learning. Since visual, auditory and kinesthetic stimuli are used 
together, students remember what they have learned for longer and the need for repetition is reduced. 
This permanence is especially evident in vocabulary teaching”.

In Table 4, data from teachers on the challenges of using AR technologies in their courses are analyzed. 

Table 4. The Difficult Aspects of Using AR Technologies in the Courses

Teachers’ Codes f

Being Paid/Cost of Equipment T3,T4 2

Difficulty in Procuring VR Headsets/Equipment T4,T5 2

No Significant Difficulty Reported T1 1

Time-Consuming Process to Select Appropriate Tools T2 1

Lack of Technical Infrastructure T5 1

Loss of Student Focus Due to Over-Engagement in Fun T5 1

Participating teachers highlighted several challenges with AR technologies in education. A common concern 
is the cost of equipment, as some tools needed for AR are not freely available (T3, T4). Furthermore, 
teachers noted difficulties in obtaining essential AR headsets and devices, creating practical barriers to 
implementation (T4, T5). In response to these concerns, T2 stated,

“VwR glasses can sometimes be difficult to supply. But we can do it ourselves, that is, students can 
also do it with cardboard and magnifying glass. The name of the Co spaces application has changed 
to Delightex and it is paid after a certain period of time. There was no other problem.”

Some teachers reported no major challenges with AR technologies (T1), whereas others noted that selecting 
the appropriate digital tool—accounting for both technical compatibility and age appropriateness—could 
be time-consuming (T2). A key concern was also the lack of technical infrastructure, such as limited access 
to tablets, reliable internet, or smartphones, which was highlighted as a significant barrier (T5). Additionally, 
one teacher observed that AR environments may cause students to become overly distracted by engaging 
features, potentially leading to a loss of focus during learning activities (T5).
In Table 5, data from teachers on their observations of changes in students resulting from the use of AR 
technologies in their courses are analyzed.
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Table 5. Teachers’ Observations on Student Changes Following the Use of AR Technologies

Teachers’ Codes f
Affective Learning Outcomes
Interested and enthusiastic T1,T2,T4,T5 4
Increased motivation T2,T3,T4,T5 4
Active participation in the course T1,T5 2
Learning through enjoyment T3 1
Cognitive Learning Outcomes
Creativity T1,T5 2
Permanent learning T3 1
Active and exploratory learning T5 1
Social Learning Outcomes
Development of Collaboration and Communication Skills T5 1

Regarding affective learning outcomes, teachers observed increased interest and enthusiasm (T1, T2, T4, 
T5) and a significant increase in motivation (T2, T3, T4, T5). T4 supported these observations by stating, 
“Students were very interested in Merge Cubes. They loved Merge Cubes and  were happy with the speaking 
activities.” Moreover, some students engaged more actively in the course (T1, T5), and one teacher noted 
that students learned through enjoyment (T3). T3 mentioned, “They became more motivated. Learning was 
more permanent. They learned by having fun.”
Regarding cognitive learning outcomes, several teachers highlighted improvements in creativity (T1, T5). 
Others pointed out examples of enduring learning (T3) and active, exploratory learning (T5), indicating that 
AR technologies foster deeper cognitive engagement. T5 described this by saying: “AR activities supported 
students’ creativity and imagination, turning lessons into experiences of not just learning, but also exploring and 
having fun.” 
Finally, in the area of social learning outcomes, one teacher noted that AR improved students’ collaboration 
and communication skills (T5), highlighting its potential to enhance interpersonal skills in group learning 
settings. According to T5, “Especially students with low motivation or who get bored easily began to participate 
more actively thanks to AR applications, and their cooperation and communication skills also improved.” 
This section presents the findings related to the first research question; the next section discusses the findings 
for the second research question.

Findings on In-service English Teachers’ Perceptions of Flipped Learning
Table 6 displays teachers’ opinions on the flipped learning (FL) model. The most notable increases in teacher 
perspectives are in the statements: “FL applications increase my collaboration with my colleagues” (M=0.79, 
23.28%) and “I do not have difficulty in obtaining materials for FL activities outside the classroom” (M=0.43, 
11.91%).

Table 6. INSETs’ Views on the Flipped Learning Model

Item Item content (Shortened) Pre-test Post-test Difference (M)  Increase (%)

1 Increases student engagement. 4,3 4,48 +0.18 4,19

2 I recommend it to my colleague. 4,43 4,57 +0.14 3,16

3 Increases students’ peer communication. 4,26 4,17 –0.09 –2,11

4 It is motivating. 4,48 4,48 0.00 0,00
5 Contributes to structuring knowledge. 4,35 4,61 +0.26 5,98
6 It is fun. 4,52 4,52 0.00 0,00

7 I have no difficulty obtaining materials outside of 
class. 3,61 4,04 +0.43 11,91

8 Increases collaboration with my colleagues. 3,35 4,13 +0.78 23,28



167

The observed low or negative change in other items indicates that educators already viewed these issues as 
significant, and their perceptions did not change substantially after the training. However, the small decrease 
in Item 3 may suggest that the FL environment was perceived as having limited effectiveness in improving 
student-peer interaction (-0.09, -2.11%). 
In conclusion, the overall increase in average scores of both models (AR and FL) suggests that the training 
process had a beneficial impact on teachers’ perceptions.

Findings on In-Service English Teachers’ Post-views of Flipped Learning
INSETs were surveyed about their use of FLM in their courses following the project. Based on their use of 
FLM, they were asked to identify the challenges and benefits of applying FLM, as well as any changes they 
observed in their students. Table 7 presents an analysis of the teachers’ responses regarding the advantages of 
using FLM in their courses.

Table 7. The Strengths of Using FLM in the Courses

Teachers’ Codes f
Readiness for In-Class Activities T2,T3,T5 3
Independence from Time and Space T1,T2 2
Collaborative Learning Environment T1,T5 2
Time Saving T3, T5 2
Effective Use of Class Time T3,T5 2
Students Taking More Responsibility for Learning T3, T5 2
Peer Learning T1 1
Ease of Student Monitoring T2 1
Performance Monitoring Process T5 1
Reducing Anxiety (Due to home preparation) T3 1
Active Learning Environment T5 1
Independent/Personalised Learning T5 1

Table 7 highlights teachers’ perspectives on the advantages of implementing the FLM in their teaching. A 
common benefit reported was that students came to class better prepared after reviewing the course materials 
in advance (T2, T3, T5). Reinforcing this point, T5 mentioned: 

“The model enables students to review the materials before class, which helps them come prepared. 
As a result, we can focus on more in-depth and interactive activities during the lesson. Since students 
already have some understanding of the topic, they participate more actively in class discussions, and 
a more productive learning environment is created”. 

Teachers highlighted that FL offers flexibility by being independent of time and space, allowing students to 
access content at their own pace and convenience (T1, T2). T2 explained this benefit, saying: “For students, 
being able to complete tasks independently of time and place supports flexibility; for teachers, sharing materials in 
advance helps students prepare for class and enables better monitoring of their progress.” The model was also found 
to promote a collaborative learning environment (T1, T5), where peer learning naturally developed (T1).
From a classroom management and teaching perspective, teachers reported saving time and using class 
sessions more effectively, thereby enabling them to emphasize practice and student interaction (T3, T5). 
Many teachers also noted that students assumed greater responsibility for their learning within the FLM, 
thereby fostering more autonomous and personalized learning experiences (T5). Additionally, flipped 
classrooms were seen as fostering an active learning environment (T5), encouraging students to engage more 
deeply with the material. In light of these advantages, T3 noted: 
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“The model enabled time savings. Since students came to class prepared, we were able to allocate 
more time to in-class activities. Lessons became more student-centered; the teacher took on the role of 
a guide or mentor, while students became the ones actively engaged in the learning process.”

Teachers also highlighted the instructional benefits from both their own and their students’ perspectives. 
They found it easier to monitor student progress (T2), and students could better track their performance over 
time (T5). As T2 explained, “The greatest advantage was that students could complete the tasks independently 
of time and place, while sharing materials in advance helped them come to class prepared. From the teacher’s 
perspective, it became easier to track their work.” One teacher observed that preparing at home helped reduce 
student anxiety, as learners felt more confident entering the classroom (T3). In Table 8, the data from 
teachers about the challenges of using FLM in their courses are analyzed.

Table 8. The Difficult Aspects of Using FLM in the Courses

Teachers’ Codes f

Technical Infrastructure Problems (e.g. Internet, Devices) T3,T5 2

No Significant Difficulty Reported T1 1

Preparing Instructional Materials is Time-Consuming T2 1

Lack of Parental Support/Willingness T3 1

Students Not Coming to Class Prepared T5 1

Difficulty Studying at Home / Lack of Motivation for Independent Learning T5 1

Teachers Need to Provide Extensive Guidance and Support T5 1

Table 8 highlights the difficulties teachers faced when implementing FLM in their lessons. A common 
challenge mentioned was technical infrastructure issues, like limited internet access or incompatible devices, 
which hindered students’ ability to access digital materials outside class (T3, T5). In response, T5 noted: 

“While developing activities with the FLM, I encountered challenges, particularly due to limited 
internet access and devices among students. This made it difficult for them to review the learning 
materials in advance, often resulting in participation in class activities without sufficient prior 
knowledge.”

Despite these challenges, one teacher mentioned having no major issues (T1). In contrast, another teacher 
(T2) found preparing instructional materials time-consuming, emphasizing the additional workload that 
FL can impose on educators. Furthermore, the absence of parental support or willingness to participate 
was identified as a limiting factor, potentially affecting students’ accountability and engagement at home 
(T3). Additionally, some students were observed arriving for class unprepared, despite having access to pre-
class materials (T5). This problem was exacerbated by students’ difficulty studying at home and by their 
lack of motivation for independent learning, both of which run counter to a core principle of FLM (T5). 
Consequently, one teacher pointed out the need for extensive guidance and support, which might reduce 
students’ autonomy and increase teachers’ instructional load (T5). Table 9 presents an analysis of teachers’ 
observations of how students’ behaviors changed as a result of using FLM in their courses.
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Table 9. Teachers’ Observations on Student Changes Following the Use of FLM

Teachers’ Codes f
Affective Learning Outcomes
Interested and Enthusiastic T1,T3 2
Active Participation T5,T2 2
Learning Through Enjoyment T1,T3 2
Improved Independent Study Skills T5,T2 2
Increased Motivation T5 1
Increased Self-Confidence T5 1
Improved Sense of Responsibility T5 1
Improved Planning Skills T5 1
Cognitive Learning Outcomes
Readiness for In-Class Activities T5 1
Improved Discussion and Application Skills T5 1
Classroom Management
More Effective Use of Class Time T5 1
Created a More Dynamic Classroom Environment T5 1
Increased Interaction T5 1

Table 9 presents the observed changes in students following implementation of the FLM, categorized into 
affective, cognitive, and classroom management areas. Regarding affective learning, teachers noted increased 
interest and enthusiasm (T1, T3) and active participation in lessons (T2, T5). T2 mentioned: “Students 
actively participated in project development even on days without class.” Additionally, the flipped classroom 
appeared to increase students’ enjoyment of learning (T1, T3), thereby enhancing their engagement. T3 
observed: “They started to have more fun, and they became more eager to learn.”
Furthermore, teachers observed enhancements in students’ independent study skills (T2, T5), along with 
increased motivation, self-confidence, and a greater sense of responsibility (all noted by T5). Students also 
improved their planning skills (T5), indicating that the FL environment promotes self-regulation and 
proactive learning behaviors. Considering these insights, T5 remarked: 

“Another change I noticed was an increase in students’ ability to take responsibility and work 
independently; reviewing materials at home in advance made them more conscious and planned in 
the learning process. In general, I observed an increase in motivation and self-confidence among the 
students, which made the classroom environment much livelier and more interactive.”

Regarding cognitive learning, teachers noted that students arrived better prepared (T5) and showed 
improvements in discussion and application skills (T5). These changes suggest a heightened cognitive 
engagement with the instructional material and a more proactive role in learning. Lastly, in classroom 
management, FL was reported to facilitate more efficient use of class time, foster a livelier classroom 
environment, and increase student interaction (T5). 
This section presents the findings related to the second research question. The next section presents the 
results from the lesson plans developed by INSETs to address the third research question. 

Findings based on the Lesson Plans
Language Skills Integrated into Lesson Plans Designed by INSETs

Figure 4 shows that five language skills were included in the INSETs’ lesson plans, with their occurrence 
frequencies analyzed. Speaking was the most common skill, occurring five times, followed by vocabulary 
and listening, each occurring three times. Writing was incorporated twice, while reading and grammar were 
each included once. These results indicate that, when using AR-based materials in foreign language teaching, 
INSETs tend to focus more on oral-aural skills, such as speaking and listening, rather than on vocabulary, 
reading, or writing.
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Figure 4. Language skills integrated into lesson plans (generated via Napkin.ai)

Technological Tools Utilized in Lesson Plans by INSETS 

INSETs’ lesson plans integrated AR materials within a Flipped Learning (FL) framework, leveraging diverse 
technological tools for immersive education (refer to Figure 5). These tools facilitated interaction, content 
creation, collaboration, assessment, and engagement. Mentimeter and Kahoot were used for formative 
evaluation; Google Classroom handled content sharing and assignment management; Padlet was used for 
group reflections and multimedia exchanges.
Educators utilized Quiver and Merge Cube to develop and visualize AR content. CoSpaces Edu (n=2) 
enabled students to create and explore AR/VR environments, while 4D Flash Cards (ATATURK 4D) (n=2) 
offered animated educational and historical materials. Lessons featured interactive tools and gamification, 
including Canva for visuals, an AR vocabulary scavenger hunt for active learning, and QR codes for quick 
access to AR exercises and quizzes. These tools increased student participation and collaboration and created 
a more engaging AR-enhanced foreign language (FL) learning experience.

Figure 5. Tools integrated into lesson plans (Generated via Napkin.ai)

Themes integrated into Lesson Plans Designed by INSETS 

Table 10 showcases key themes from in-service English teachers’ AR-enhanced lesson plans within the 
Flipped Learning Model (FLM). The unit “Legendary Figures (Ataturk’s Life)” combines history, creative 
writing, sequencing, listening, and scanning, using AR timelines and virtual stories to boost engagement. 

http://napkin.ai
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My Environment teaches spatial vocabulary through AR maps and virtual tours. Wild Animals focuses 
on writing and characterization using 3D animal models, while Habitat explores ecosystems through 
virtual tours. Nationality emphasizes self-introduction, personal details, and object descriptions through 
AR-supported speaking tasks and role-plays. In Pets, Quiver masks assist students in identifying animals. 
Planets focus on space vocabulary and grammar through comparisons. These themes, covering historical, 
environmental, biological, and social topics, show how AR in FL enriches language learning by providing 
authentic, engaging contexts. This dynamic approach is likely to increase learner engagement and retention.

Table 10. Themes and Learning Outcomes Based on Lesson Plans 

Themes Language Skills Learning Outcomes: By the end of the lesson, 
Legendary 
Figures (Ataturk’s 
Life)

Listening, Speak-
ing, & Writing

1.	 Students will be able to put the events in the correct order by listening to a 
story.

2.	 Students will be able to talk about a historical legendary figure in Turkish his-
tory.

3.	 Students will be able to scan a biography documentary to fill in the timelines 
with events and dates.

4.	 Students will be able to write a story about the legendary figure.

My environment Speaking 1.	 Students will be able to talk about locations of various things.

Wild animals Speaking & Writ-
ing

1.	 Students will be able to ask people questions about the characteristics of wild 
animals.

2.	 Students will be able to write pieces describing wild animals.

Habitat Speaking 1.	 Students will be able to give a simple description about animal habitats.

Nationality Speaking 1.	 Students will be able to introduce themselves when meeting other people.
2.	 Students will be able to understand personal information given in conversa-

tions.
3.	 Students will be able to understand oral text about places and objects.

Pets Vocabulary & 
Speaking

1.	  Students will be able to identify certain pet animals.

Planets Integrated skills 1.	 Recognizes and uses basic space-related words.
2.	 Uses comparative structures correctly when comparing two objects (bigger, 

smaller, faster).
3.	 introduces the space world s/he created with simple comparative sentences.

Instructional Strategies Integrated into Lesson Plans Designed by INSETS 

Analysis of INSETs’ AR-enhanced lesson plans within the FL model highlights a focus on technology-
oriented, student-centered, and interactive methods (see Figure 6). The most prevalent approach was 
flipped learning (n = 5), which utilizes class time for active participation and AR for pre-class instruction. 
Differentiated instruction was facilitated via self-paced AR activities. Active learning (n = 2) incorporated 
hands-on AR to enhance comprehension, while collaborative learning (n = 2) encouraged peer interaction 
through group discussions and problem-solving.
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Figure 6. Instructional Strategies Based on INSETs’ Lesson Plans (Generated via Napkin.ai)

Figure 7 illustrates how different instructional strategies utilizing AR and digital tools promote active 
learning. Inquiry-based and problem-based learning (n = 2) engaged students in real-world problem-solving 
through AR simulations and digital resources. Reverse learning, a variation of flipped learning, supported 
autonomous exploration of AR content prior to class. Game-based learning (n = 2), which involved AR 
games and challenges, enhanced motivation and interest. Reflective thinking was encouraged through 
discussions and digital portfolios. Discovery and trial-and-error approaches enabled students to experiment 
and refine skills using AR. Task-based learning (n = 1) focused on applying knowledge in practical settings. 
Additionally, plans included a demonstration (n = 1), a question-and-answer session (n = 1), and a student 
presentation (n = 1).

Figure 7. Instructional strategies integrated into lesson plans (Generated via Napkin.ai)

http://napkin.ai
http://napkin.ai
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The findings highlight the value of student-centered, interactive strategies that enhance FL and AR. 
Techniques such as gamification, problem-solving, and collaboration shift away from conventional teaching 
toward independent, experiential learning. These methods create a dynamic language-learning environment, 
with AR further enhancing motivation, comprehension, and practical application.

Assessment and Evaluation Integrated into Lesson Plans Designed by INSETs 

Analysis of INSETs’ AR-enhanced lesson plans uncovered various assessment approaches that foster self-
directed learning, peer interaction, and reflection (see Figure 8). Following pre-class AR activities, students 
took online assessments and quizzes, with Kahoot employed in three lessons to assess understanding and 
retention. Individual assessment was emphasized, while peer evaluation promoted critical thinking and 
teamwork. Students also reflected via video presentations and tasks, which strengthened their understanding. 
Self-assessment tools highlighted strengths and weaknesses. Performance tasks, often involving AR, enabled 
students to apply their knowledge in practice. Process evaluation monitored progress, and portfolio 
assessments like Padlet and Digital Footprint allowed students to gather and reflect on their learning through 
digital and AR artefacts.

Figure 8. Out-of-class evaluation (Generated via Napkin.ai)

The results identify various extracurricular assessment methods that support AR and FL integration, 
promote active participation, encourage autonomy, and enhance deep learning through formative, peer, self-
reflective, and performance evaluations. The analysis of the lesson plan (Figure 9) further emphasizes in-class 
assessments focused on formative, interactive, and performance-based strategies. Peer assessment was the 
most frequently used method (n = 4), encouraging student-led evaluation and collaborative feedback. Oral 
presentations (n = 2) and fishbowl discussions (n = 2) fostered active speaking and engagement. Performance 
assessments enabled evaluation of language skills through task-based and AR-enhanced activities. Station-
based assessments involved students rotating through a series of tasks to demonstrate understanding. 
Continuous learning support and improvement were ensured through real-time feedback and formative 
assessment.
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Figure 9. In-class evaluations (Generated via Napkin.ai)

Exit tickets offered quick feedback after lessons. Online assessments, such as those using Blippar, Flipgrid, 
AR, and other digital tools, were key for student evaluation. Process evaluation monitored student growth 
beyond just outcomes. The AR-enhanced Flipped Learning model highlights engagement, interactivity, and 
continuous feedback through peer reviews, discussions, presentations, and tasks. These strategies foster a 
student-centered environment that supports the principles of both AR and FL.

Teacher Roles Emerged from the Lesson Plans by INSETs

Analysis of INSETs’ lesson plans that incorporate AR into an FL model (see Figure 10) highlights key 
teacher roles during the pre-class phase. The facilitator role (n = 5) is vital, as it involves guiding students, 
providing resources, and encouraging independent learning. Teachers (n = 4) also act as planners by selecting 
AR materials, designing lessons, and aligning activities with learning objectives. Furthermore, they function 
as content creators and curators to enhance engagement. Two teachers (n = 2) serve as evaluators, using 
assessments to monitor pre-class progress.

Figure 10. Pre-class teacher roles vs. in-class teacher roles (Generated via Napkin.ai)

In AR-based flipped learning, educators transitioned from traditional instructors to facilitators of student-
centered, technology-enhanced education. Analysis of lesson plans shows that teachers are mainly seen as guides 
(n=3), mentors or coaches (n=3), facilitators (n=2), and assessors (n=3). They also take on roles as collaborators, 
supporters, and observers (n=2). Their responsibilities include guiding, mentoring, facilitating, assessing, 
encouraging cooperation, supporting the use of AR, and monitoring student progress. Overall, teachers mostly 
serve as mentors, guides, and facilitators, fostering critical thinking, active learning, and collaboration.
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Student Roles Emerged from the Lesson Plans by INSETs

Analysis of lesson plans using AR within an FL framework shows that students primarily assumed the researcher 
role (n=3) during the pre-class stage, underscoring their responsibility for independent investigation. They 
interacted with AR materials through self-assessment, interactive exercises, and reflection activities (n=3). 
Some students worked in groups or discussed ideas, while one served as a designer, creating digital content. 
These results highlight the need for students to be active, self-directed, and inquiry-focused, utilizing AR 
tools to prepare for more engaged classroom participation.

Figure 11. Pre-class vs. in-class learner roles (Generated via Napkin.ai)

An analysis of lesson plans for INSETs utilizing AR in flipped learning indicates that students played an active 
role, mainly as evaluators (n=4), emphasizing self- and peer-assessment through reflection and feedback. 
Roles such as collaborator (n=2) and participant (n=3) highlighted teamwork, whereas problem-solver (n=2) 
and critical-thinker (n =3) roles fostered analytical skills. Observers (n=2) reflected before taking action, and 
roles such as sharer, active learner, and responsible learner emphasized ownership and engagement. Overall, 
students in AR-FLM environments are active, collaborative, and reflective, encouraging deeper learning and 
problem-solving.

DISCUSSION AND CONCLUSION
Views on Flipped Learning
The integration of digital technology into education has reshaped learner expectations and teaching methods, 
particularly through the flipped classroom (FL) model. FL is a pedagogical strategy that reverses traditional 
instruction by delivering content outside the classroom and using class time for active engagement, and it 
has attracted scholarly interest in English Language Teaching (ELT). The literature underscores its potential 
to enhance motivation, independence, engagement, and achievement in various language skills. However, 
while the review is comprehensive, it does not entirely align with this study, which investigates how AR-based 
materials in a flipped classroom affect in-service English teachers’ perceptions of FL. This essay examines 
the relationship between existing research and the literature, identifying areas of agreement, divergence, and 
directions for future research. The results correspond with current literature on FL’s pedagogical advantages. 
Several studies (Jiang et al., 2024; Demir & Mirzaie, 2023; Aksoy & Tulgar, 2023) highlight FL’s positive 
influence on student engagement, autonomous learning, and motivation. Teachers also reported increased 
student preparedness, responsibility, and participation following the use of flipped materials. These findings 
support prior research indicating improvements in emotional and cognitive outcomes, such as higher 
motivation and deeper engagement (Fisher et al., 2024; Unal et al., 2024).
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The literature identifies common FL challenges, including technological barriers, lengthy preparation 
times, and unprepared students. This study’s findings, including infrastructure issues, heavy workloads, and 
difficulties with student assignments, mirror these challenges. This consistency boosts the credibility of the 
results and connects them to broader discussions on FL implementation. Additionally, the review identifies 
gaps, notably in AR, a crucial component of intervention research often overlooked despite its influence on 
perceptions of FL, creativity, collaboration, and confidence. Without considering AR, these insights lack 
solid theoretical support.
The review mainly focuses on student perceptions and outcomes, with only a limited examination of 
in-service teachers’ experiences. Some studies (Korucu-Kis, 2022; Zou & Zhang, 2021) discuss teacher 
perspectives but primarily address implementation issues rather than design, the key focus of this study. The 
design of materials influences teachers’ agency, collaboration, and pedagogical ownership—topics that are 
underexplored in existing research. This highlights a gap between teacher transformation studies and the 
student-centered literature.
The partial alignment between the existing literature and our findings underscores the need for focused 
research on teachers as creators of technology-enhanced materials, particularly with emerging tools such 
as AR. Future studies should examine how pedagogical effects of FLM are influenced by design choices 
and how these, in turn, shape teachers’ beliefs, skills, and practices. Additionally, upcoming reviews should 
incorporate models that connect technology use with teacher learning to develop a more comprehensive 
understanding of digital teacher development. The study underscores the importance of supporting 
educators in content creation, noting that while developing AR-based flipped content can be empowering, 
it also presents challenges, including limited time, skill gaps, and classroom readiness. To address these issues, 
institutions should provide targeted training, foster collaboration, and develop reusable frameworks.

Views on AR
This study examined how the development of AR for a flipped classroom affected in-service English teachers’ 
perceptions, revealing mostly positive changes despite some challenges. Teachers’ participation in creating 
AR materials contributed to a shift in their view of AR from a digital tool to an effective teaching resource. 
This practical involvement supports Korucu-Kis (2022), who noted that such design enhances teachers’ 
TPACK and transforms their role from simple transmitters to facilitators.
Educators emphasized the benefits of AR, including increased motivation, retention, engagement, and 
creativity. These results are consistent with earlier studies (Alshumaimeri & Mazher, 2023; Wu, Jiang, & 
Chen, 2024) that show that AR enhances emotional and cognitive engagement. Faculty value AR’s role in 
supporting multisensory learning and promoting learner autonomy, aligning with Ngo and Vo’s (2025) 
perspective that AR caters to visual, auditory, and kinesthetic learners and encourages student-centered 
teaching. Additionally, educators view AR as a flexible tool for flipped classrooms, offering engaging pre-class 
activities and fostering participation during lessons (Christou, Vassiliou, & Parmaxi, 2025).
Although the reflections were positive, they focused primarily on observable classroom behaviors, with 
limited attention to underlying pedagogical theories. Instructors seldom referenced frameworks such as 
constructivism or cognitive load theory, instead focusing on immediate student responses. This aligns with 
Christou et al. (2025), who emphasized the need for pedagogical training to assist educators in integrating AR 
effectively into instructional theories. Overall, this reveals a gap between practice and theory and underscores 
the need for targeted professional development that integrates both reflective and theoretical dimensions.
Educators identify challenges such as infrastructure limitations, device availability, and students’ entertainment-
focused attention, consistent with existing literature on technological and pedagogical concerns. Research 
by Huang et al. (2021), Karacan & Akoglu (2021), Wu et al. (2024), and Alshumaimeri & Mazher (2023) 
points to issues related to technical complexity and insufficient training. While one respondent reported no 
problems, most experienced difficulties, suggesting that AR’s usefulness largely depends on the context and 
support level.
These findings indicate that effective AR integration goes beyond mere enthusiasm; it requires organized 
support, such as dedicated time for experimentation, comprehensive AR pedagogical training, and 
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investment in infrastructure. As Ozcelik et al. (2022) noted, AR in language education is unfinished without 
a systematic approach and dedicated support.
Student responses, such as increased motivation, creativity, and collaboration, shaped educators’ views of 
AR. These advantages boosted teachers’ confidence and support the findings of Wu et al. (2024) and Yang 
and Zhang (2025), who observed that AR fosters affective learning and enhances classroom interactions. 
Nevertheless, these findings are mostly anecdotal in this context. Ongoing AR integration will need systematic 
evaluations connected to measurable student outcomes.
Teachers’ active participation in designing AR lessons greatly enhanced their comprehension of AR’s 
instructional capabilities and challenges in real classroom settings. This hands-on involvement enabled them 
to understand learner-centered approaches and contextual limitations, supporting the views of Christou et 
al. (2025) and Ngo & Vo (2025), who emphasize that effective AR integration relies on teacher readiness 
and careful planning.
This shift was both technological and epistemological. Educators embraced new identities and focused on 
the sustainable, reflective use of technology. Their changing perceptions emphasize the need for design-
based professional development and support proposals for meaningful AR integration that is grounded, 
contextually aware, and backed by strong frameworks (Alshumaimeri & Mazher, 2023; Schorr et al., 2024). 
These insights add to the understanding of AR’s role in English education and underscore the complex 
relationship among innovation, context, and teacher agency in educational change.

Exploring AR Integration in Flipped Language Learning
Integrating AR tools into flipped learning models (FLMs) opens new possibilities in language education. 
This analysis examines how AR-based lesson plans influence skills, content, strategies, tools, assessments, and 
roles, in line with educational theories and highlighting areas for growth. The focus is mainly on developing 
oral skills, especially speaking, and vocabulary, with less attention to reading and writing. This pattern 
aligns with findings by Pilu and Nur (2023) on learner disengagement. It indicates that AR more effectively 
supports oral-aural skills than literacy, emphasizing the need for strategies to improve reading and writing.
Themes like Legendary Figures, My Environment, and Planets integrated language learning with cultural, 
scientific, and environmental content, reflecting a CLIL and constructivist approach (Bergmann & Sams, 
2012; Unal et al., 2024). Although interdisciplinary topics can boost engagement, they may diminish 
linguistic depth if not supported by explicit scaffolding. It’s essential to align content with language objectives.
The lesson plans incorporated different pedagogical techniques—including flipped, game-based, problem-
based, collaborative, and reflective learning—to support student-centered approaches (Atlas & Mede, 2021; 
Fisher et al., 2024). Studies indicate that game-based and task-based methods enhance motivation (Jiang et 
al., 2024). Nonetheless, the infrequent use of metacognitive strategies such as guided reflection represents 
missed opportunities to foster self-regulation.
Technology adoption was prominent, utilizing AR tools such as CoSpaces Edu, Merge Cube, and Quiver, 
alongside platforms such as Google Classroom, Padlet, and Canva to enhance interactivity (Zainuddin & 
Halili, 2016; Khasanah & Anggoro, 2022). However, the minimal integration of literacy tools, such as 
ReadTheory, limited progress in reading and writing skills. Incorporating text-based AR applications could 
address this gap.
The assessments primarily employed formative assessment methods, such as self-assessment, peer feedback, 
quizzes, portfolios, and reflections, consistent with the principles of flipped learning (Li & Li, 2025; Jiang 
et al., 2024). However, the use of summative assessments was limited, which hinders long-term evaluation. 
Incorporating hybrid models, rubrics, and metrics could improve the evaluation process.
Teachers’ roles have transitioned from content curators to mentors and assessors (O’Flaherty & Phillips, 
2015; Korucu-Kis, 2022), though this shift has led to increased workloads (Karamuk-Eskikoy & Kaban, 
2023). Institutional support, such as training and collaborative planning, is crucial. Meanwhile, students 
have taken on roles as researchers, collaborators, evaluators, and critical thinkers, which fosters autonomy 
and higher-order thinking (Fisher et al., 2024). Challenges such as inadequate home preparation and low 
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motivation persist, underscoring the need for digital literacy training. Overall, AR in FLMs improves oral 
skills, engagement, and autonomy (Altas & Mede, 2021; Unal et al., 2024). However, realizing its full 
potential requires more balanced literacy tools, effective assessment methods, and stronger institutional 
support.
In summary, although existing research highlights the advantages and challenges of FL, there remains a gap 
in understanding how AR-based flipped materials affect teachers’ perceptions. The narrow focus on AR and 
teacher viewpoints limits contextual understanding while also highlighting this study’s unique contribution 
to educational technology and teacher development in ELT. The findings indicate that engaging, reflective 
AR-enhanced materials positively affect in-service English teachers by increasing engagement, aiding 
differentiated teaching, and emphasizing student-centered learning. Nonetheless, obstacles such as costs, 
infrastructure needs, and design complexity hinder wider adoption. While AR can improve oral-aural skills, 
learner independence, and motivation, issues such as inadequate assessment tools require solutions. Future 
efforts should be theory-based, context-aware, and institutionally supported to address structural challenges 
and promote continuous teacher development.

Implications 
This study provides insights into the incorporation of AR into FLMs, particularly for English language 
teaching. It fills a gap by examining how INSETs’ perspectives shifted after training them to develop AR-
based materials within the FL framework. 
While much research focuses on student outcomes, this paper emphasizes teacher-led design and reflection. 
AR can enhance motivation and engagement, but reflections often lack grounding in theories such as 
constructivism or cognitive load theory. This highlights the importance of pedagogical professional 
development beyond just technical skills.
Systemic challenges such as limited infrastructure, time constraints, and complex AR design remain 
significant. Addressing these issues requires institutional support, proper training, resources, and standardized 
templates. Both teachers and students must enhance their digital and pedagogical literacy, with particular 
support needed for students in self-directed learning. While AR effectively supports oral skills, it tends to 
underrepresent literacy, emphasizing the importance of implementing balanced strategies and assessments.
Shifting to facilitator-led roles promotes student-centered learning but also increases teachers’ workload and 
emotional demands, underscoring the importance of collaboration. The study’s focus on teachers’ perspectives 
is limited, which adds value. Overall, it highlights AR’s potential in language education, emphasizing the 
need for teacher-led design, theoretical integration, and systemic support to realize its full potential.

Limitations and Future Research 
This study received funding from a national project under the 4005 Innovative Education Applications 
Support Program, which had a limited duration of seven days (six nights). Consequently, the nine 
activities were conducted over five days, totaling approximately 1,065 minutes. A learning environment 
for 25 participants was set up within the project’s budget. Nonetheless, time and financial constraints were 
significant limitations. Future research should explore longer periods, larger sample sizes, and incorporate 
experimental designs with control groups to improve data validity and assess effectiveness more rigorously.
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