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Abstract

agogical tool, attracting the attention of educators and researchers over
the past decade. Despite this growing inte ithin technology-enhanced language teaching and learning remains
underexplored. The present study investi racy of Iranian EFL teachers using a mixed-methods approach. A
sample of 300 EFL teachers, randomly select om Iranian public high schools (n=100), private (non-profit) schools (n=100),
and private language institutes (n=10Q
participants from each group (n=3Q) participated in semi-structured interviews developed by the researchers. A two-way
MANOVA analysis indicaté@ that teaghers f@@m private language institutes exhibited the highest mean scores across all four AR
literacy domains (Computer s ice, experience, and perception), followed by those from public and private high
schools. No significant differences were observed in teachers’ awareness of AR components. The interview results
revealed that Iranian E
computer skills such
is suggested, as thi

Augmented reality (AR) has emerged as an import

, video playback, and online search. Based on the findings, utilization of AR into EFL context
olds potential for language educators and material developers to create more engaging and

echnological advancements have significantly influenced educational practices, inevitably reshaping teaching and
learning design and methodologies across disciplines. The process of change (tech integration) is so drastic that the contemporary
learners are characterized as "digital natives" whose educational experiences are shaped by technological innovations (Singhal
etal., 2012). Among these emerging technologies, augmented reality (AR) particularly, has emerged as an effective tool, though
its incorporation into technology-enhanced language teaching and learning remains underexplored. There are a limited number
or reports available, suggesting AR advantage over traditional two-dimensional methods by delivering three-dimensional
learning experiences to the learners. This improvement can affect the traditional context of learning by providing more realistic
and authentic experiences for learners potentially yielding more effective and durable learning outcomes (Chang et al., 2010;
Parmaxi & Demetriou, 2020).



In the field of foreign language teaching and learning, application of AR tools is gaining momentum, partly as a there
is a pressing demand to accommodate the preferences of the millennial generation (Taskiran, 2019). Using AR phenomena,
through mobile-based applications, has been reportedly effective, especially in enhancing vocabulary acquisition, supporting
reading comprehension and facilitating speaking practice (Bronack, 2011). Unlike fully immersive Virtual Reality (VR), AR
enables users to interact with both physical surroundings and superimposed virtual elements, often through head-mounted
displays or mobile interfaces (Simonova & Kolesnichenko, 2022). For instance, AR can contextualize learning by overlaying
translations onto real-world objects, enhancing engagement and retention. This interactivity distinguishes AR from conventional
interfaces, fostering a more immersive experience (Billinghurst, 2002).

Despite the potential of AR to enhance EFL teaching, there is a lack of systematic research on Iranian EFL teachers'
AR literacy, particularly across diverse educational settings. Existing literature highlights the need for studies that examine
teachers' readiness to adopt emerging technologies, especially in contexts where traditional teaching methods dominate(Karacan
& Akoglu, 2021; Parmaxi & Demetriou, 2020).

Given the challenges identified in technology integration in Iranian education, such as lack ofy,confidencg” and
competence (Dehghan etal., 2017; Jahanban, 2017), it is imperative to understand how well EFL teachers arg’prepaked t@lse AR
and what factors influence their literacy levels. In this line, the current study is an attempt to address Irani chers’ AR
literacy in the context of foreign language teaching and learning. By examining this issue, the researc st ribute to the
limited but growing discourse on AR’s role in EFL education.

Literature Review

Generally, AR refers to a technology that overlays digital elements, such a
interactive experiences through devices like smartphones or tablets (Azuma,
users in a digital environment, AR enriches the physical world with context-se
& Kishino, 1994).

Schmid et al. (2024), AR improves and changes the conven?nal Wi
aforementioned three domains of expertise: content knowledge

of education relevant to technological progress in this age of
necessary (Holopainen et al., 2022; Mu & Wang, 2022). Augment lity is a technological advancement that has the potential
to broaden the breadth of education, improve students' learning experiences, and deepen their understanding of subject matter
(Jumadi et al., 2021). Teachers need to be flexible t the changing demands of modern classrooms, since students' learning
styles have evolved to incorporate new forms of te ogyA(Nisak et al., 2023; Syahriani & Hasruddin, 2024). This adaptability
ers gfitical thinking and collaboration among peers. By embracing these
innovations, educators can create more incl ents that cater to diverse learning needs.

science or dynamic narratives in language instruction. By enabling students to experience academic phenomena in real-world
environments, AR has demdfstrated i
capacity to simulate scientific ile Liu et al. (2007) showcased its application in visualizing a digital solar system or
the process of photosynthgsis on rgom surfaces. Kerawalla et al. (2006) further noted that AR motivates students to actively
manipulate virtual obje ostering’engagement. However, Bronack (2011) emphasized that the value of AR lies not in its
technological compl in/ its ability to facilitate educational outcomes. For educators, researchers, and curriculum
designers, conceptualizing AR™as a pedagogical approach—rather than a mere technological tool—may yield more meaningful
insights into its class plications.

ature review on augmented reality (AR) identifies three key theoretical frameworks relevant to education and

Ianguag s Constructivist learning theory posits that learners build knowledge through active engagement with their
environmgift, supported by AR’s interactive experiences like manipulating digital objects (Piaget, 1970; Vygotsky, 1978; Wu et
al., 2013)\Situated learning theory emphasizes learning through authentic, context-specific activities, facilitated by AR’s real-
world simllations, such as virtual language exchanges (Lave & Wenger, 1991; Bacca et al., 2014). The Technology Acceptance

Model (TAM) suggests technology adoption depends on perceived usefulness (PU) and ease of use, with AR’s educational
benefits PU and user-friendly interfaces shaping its integration (Davis, 1989; Amores-Valencia et al., 2025). For teachers, AR
literacy involves understanding how to leverage these tools to foster student-centered learning, though limited training may
hinder implementation (Rahimi & Pourshahbaz, 2019).

AR also fits effectively into the TPACK framework by enhancing EFL teachers’ technology integration. Developed by
Mishra and Koehler (2006), The TPACK framework integrates CK, PK, and TK to guide teachers in incorporating technology
into their practice. TPACK intersections; Technological Content Knowledge (TCK), Pedagogical Content Knowledge (PCK),
Technological Pedagogical Knowledge (TPK) enable teachers to align technology with content and pedagogy (Koehler et al.,
2013).



In EFL teacher education, TPACK supports the integration of technologies to enhance language learning, making it a
critical lens for examining AR literacy (Tseng, 2019). TCK enables teachers to use AR to represent language content, such as
visualizing grammar structures through 3D models (Godwin-Jones, 2016). TPK allows teachers to design AR-based pedagogical
strategies, like virtual role-plays to practice speaking, fostering engagement (Dunleavy & Dede, 2014). Full TPACK integration
occurs when teachers combine CK (e.g., teaching vocabulary), PK (e.g., communicative methods), and TK (e.g., AR apps) to
create immersive EFL lessons, such as AR-supported writing tasks (Amores-Valencia et al., 2025). AR thus enhances
engagement and contextual learning, aligning with TPACK’s emphasis on effective technology use (Wu et al., 2013).

The TPACK integration has been reportedly effective, as TK requires proficiency with AR tools, however teachers
often perceive AR as complex, necessitating targeted training to build confidence (Kaplan-Rakowski et al., 2023). Full TPACK
integration, where AR competencies enhance teaching quality, is critical, with AlSuwaihel (2024) demonstrating that such skills
predict effective EFL instruction. However, Iranian EFL teachers face barriers, including limited AR infrastructure and

2023). Opportunities arise from Iran’s collectivist classroom culture, which aligns with AR’s collaborative potenti
et al., 2023; Nikimaleki & Rahimi, 2022), and from fostering positive perceptions of AR’s pedagogical valu ough TRACK -
based training (Kaplan-Rakowski et al., 2023). Despite these insights, the scarcity of research on Iraniafi E
literacy within TPACK underscores the need for this study, which explores how TPACK can guide AR in tion'to enhance
language instruction in Iran.

entation still remains limited
Cakir; ). Hsu (2017) found
nes (2016) identified two AR
s mobile sensors like GPS
ompetitive AR gaming has also been
u et al., 2018). Additionally, AR has
supported specific linguistic skills, such as Japanese orthography (Yang & Mei, 20 and facilitated L2 pragmatic learning

Despite these efforts, within the domain of EFL instruction, research on AR impl
(Akcayir & Akeayir, 2017; Ibanez et al., 2011; Scrivner et al., 2016; Silva et al., 2013; Solal
that self-directed AR approaches can bolster second language (L2) learning, whilg

al., 2019). Conceptual tools like the repertory grid, a matrix for or
pedagogical applications (Rozenszajn & Yarden, 2015).

AR learning environments have proven highly mdfivatin

joyment (Mozaffari & Hamidi, 2022). While some studies report
significant impacts on EFL achievement'w cts on motivation (Cai et al., 2022; Karacan & Akoglu, 2021), others
underscore AR’s role in elevating the qua of foreign language courses (Amiri & Nezakatgoo, 2019; Simonova &
Kolesnichenko, 2022).

The literature reflects a growling focus on ARfin L2 classrooms, with applications ranging from vocabulary instruction (Barreira

et al., 2012; Godwin-Jenes, olak & Cakir, 2015) and motivation strategies for Turkish EFL learners (Taskiran,
2019) to assessment practic on & Nyhan, 2013) and futuristic EFL contexts in Japan (Gayevska & Kravtsov, 2022).
Specific studies have va s, such as questionnaires for assessing teacher awareness (Amiri & Nezakatgoo, 2019),
and explored mobile- teaching visual language items (Sydorenko et al., 2019). Despite this breadth, systematic
eracy, particularly in the Iranian context, remains scarce (Fan et al., 2020; Ibafiez et al., 2011;
1; Parmaxi & Demetriou, 2020; Scrivner et al., 2016; Vazquez et al., 2017; Yang, 2011; Yang & Mei,

reality lit@facy, utilizing a mixed-methods study design, answering the following questions:

1. Tpwhatextent are Iranian EFL teachers in state high schools, private high schools, and private language institutes aware
of components of augmented reality?

2. To what extent statistically significant difference is found between Iranian male and female EFL teachers in terms of
their awareness of AR components?

3. Towhat extent do Iranian EFL teachers in state high schools, private high schools, and private language institutes make
use of AR in their classes based on their claims?

Methodology

Participants



In this study, 300 EFL teachers practicing in public and private schools in different cities in Iran such as Tehran, Shiraz,
Isfahan, Rasht, Mashhad, Tabriz, and Ahvaz were selected through random sampling to participate in the quantitative data-
gathering phase. The sample size was determined using the Krejcie-Morgan Table (1970), Based on an estimated population of
approximately 10,000 EFL teachers across public high schools, private (non-profit) schools, and private language institutes in
Iran, the Krejcie-Morgan Table recommended a sample size of 370 for a 95% confidence level and a 5% margin of error.
However, due to practical constraints, including resource limitations and anticipated response rates, a sample of 300 was deemed
sufficient to achieve adequate statistical power while maintaining representativeness (Bukhari, 2021). The sample comprised
teachers from three educational contexts: public high schools (n=100), private (non-profit) schools (h=100), and private language
institutes (n=100), with a gender distribution of 132 males and 168 females, aged 22 to 50.

All participants held degrees in English-related fields, including Teaching English as a Foreign Language (TEFL),
English translation, English literature, or, in some cases, linguistics. To gather quantitative data, participants completed the AR
literacy questionnaire (Amiri & Nezakatgoo, 2019). For the qualitative phase, informed by qualitative resear
(Creswell & Plano Clark, 2023), 10% of each group (n=30 total) was randomly selected for semi-structured intervi
based on a comprehensive literature review and aligned with the questionnaire’s constructs.

Instrumentation

For data collection researchers utilized two instruments: a questionnaire and semi ured nterviews. The
quantitative phase employed an adopted version of the Augmented Reality (AR) Questio for Applied Linguistics
Instructors (Amiri & Nezakatgoo, 2019), designed to assess Iranian EFL teachers’ AR literacy ss ponents: Computer

2 g reliability, with a Cronbach’s
alpha of .813 overall and component-specific values of .894 (Computer Skills), .7§ .805 (AR Experience), and
.863 (AR Perceptions). As reported by Amiri and Nezakatgoo (2019), explor, pr analygsts confirmed the instrument’s

complementing the questionnaire and enrich the data, semi-structured interviews were gonducted with 30 teachers (10 from each
group) Cheron etal. (2022) argues that the use of interview gurde is es ial for the researcher, that is, the researcher attends to

red participants’ awareness of AR principles

developed through a thorough literature review: the int€pview
X 018), their use of AR in classrooms (Azuma, 1997;

(AlSuwaihel, 2024; Amiri & Nezakatgoo, 2019; Chen et al., 20
Zhang et al., 2022), specific techniques employed (Parmaxi triod, 2020; Yang & Mei, 2018), computer skills applied in
teaching (AlSuwaihel, 2024; Tosto et al., 2021), and mobile appli ns relevant to instruction (Amiri et al., 2025; Nikimaleki
& Rahimi, 2022; Syahriani & Hasruddin, 2024). The interview protocol along with in-text citations appears in appendix B.

To ensure dependability, the researcher ized bias by fostering an open dialogue, avoiding leading questions, and
as advised reswell (2021). Following Corbin and Strauss (2015), the interview
items were re-examined by three Ph.D. hol i ith expertise in information technology to ensure its appropriateness
of content and language (credibility): Accordi tcliffe and McKenna (1999), the enhancement of authenticity is bound to

the researchers, who acted i ervrew s, relred on measures to m|n|m|ze brases and Irmrtatrons likely to affect therr
decision-making to assure the
Creswell (2021), the respond en the opportunlty to express themselves freely, and the researchers welcomed all of
the responses and point i ere offered. Additionally, the researchers made an effort to be consistent in scoring and
weighting the intervie inigns. Then, consistency in the information-gathering process was taken into account as a sign of
reliability or consist

the researgher and coder, to increase the validity of the research. Fourth, the researchers asked an external independent editor,
experienced in educational research and applied linguistics, to review the entire study and scrutinize the whole research process.
Having checked the data collection procedure, the transcripts, and coded data, the external independent editor finally confirmed
that the data collection procedure was genuine and the coding system was accurate. This way the interview guide’s content
validity and credibility were confirmed through expert judgment validity criteria (Creswell & Plano Clark, 2023).

Data Collection Procedure

The data collection process unfolded in two phases. First, the AR literacy questionnaire was distributed to the 300
participants across the three groups. To facilitate access, the questionnaire was imported to Google Forms, and teachers were
invited to participate via social media platforms and messaging applications, including WhatsApp and Telegram.

Following the quantitative phase, the qualitative interviews were conducted with 30 randomly selected teachers.
Participants were contacted via telephone to schedule interviews, with their preferences for online or face-to-face formats
accommodated. The interview guide was sent in advance through their preferred application. During each session, the researcher



posed questions in English, though Persian was used in rare instances to mitigate language barriers and ensure participants could
express their views fully and interviewees’ consent were accumulated. Next, interviews were audio-recorded, transcribed, and
reviewed with participants to clarify ambiguities and confirm accuracy. A brief summary of each interviewee’s responses was
presented at the session’s conclusion to verify their perspectives, ensuring data integrity for subsequent analysis.

Results
guantitative data analysis

To examine differences in AR literacy among Iranian EFL teachers, a Two-Way MANOVA was conducted, comparing
group means across four components of the AR questionnaire: Computer Skills, AR Experience, AR Practices, and AR
Perceptions. The analysis assessed variations by teaching context (public high schools, private high schools, private language
institutes) and gender. Prior to interpreting the results, the MANOVA assumptions of normality, homogeneity of vagidmces, and
homogeneity of covariance matrices were evaluated.

First and foremost, the skewness and kurtosis indices of normality were estimated. Since all indi the
ranges of £2 (Bachman, 2005), it was concluded that the assumption of normality was retained. Moreover, MANOVA
requires groups’ enjoy homogeneous variances on four dependent variables of Computer skills, AR Expe R Practice,
and AR Perceptions. Homogeneity of variances was tested using Levene’s test, which indicated violati r al r components

(Table 1): Computer Skills (F(5, 294) = 2.35, p < .05), AR Experience (F(5, 294) = 3.27, p < .05 Practices (F(5, 294) =
2.30, p <.05), and AR Perceptions (F(5, 294) = 3.31, p < .05). There is no need to worry aboufftheWielationh of the assumption
of homogeneity of variances. Following Tabachnick and Fidell (2014), such violations caj addressed by adopting a more
stringent alpha level (e.g., o = .01 instead of .05) or transforming deviated scoresgft i refation would then apply to
transformed data. To maintain robustness, this study used untransformed variah
results, as reported in Tables 3, 5, and 6.

Table 1

Levene's Test of Equality of Error Variances

dfl df2 Sig.
[ 4 Statistic
Computer Skill Based on Mean 2.631 5 294 .024
Based on Median 2.350 5 294 .041
Based on the Median and justed df 2.350 5 275.006 .041
Based on trimm n 2.710 5 294 021
AR-Experience Based on Mean 4.241 5 294 .001
Based on Median 3.274 5 294 .007
Bas«g the igh and with adjusted df 3.274 5 263.124 .007
don d mean 4.261 5 294 .001
AR-Practice as ean 2.718 5 294 .020
ased on Median 2.300 5 294 .045
sed on the Median and with adjusted df 2.300 5 237.587 .046
Based on trimmed mean 2.607 5 294 .025
AR-Percgption Based on Mean 3.834 5 294 .002
Based on Median 3.331 5 294 .006
Based on the Median and with adjusted df 3.331 5 266.734 .006
Based on trimmed mean 3.852 5 294 .002

Two-Way MANOVA, besides the assumption of homogeneity of variance, require the differences between any two
dependent variables have homogenous variances; i.e. the assumption of homogeneity of covariance matrices as tested using
Box’s M test (see Table 2). The results (M = 117.98, p < .001) indicated that the assumption of homogeneity of covariance
matrices was violated.



Table 2

Box's Test of Equality of Covariance Matrices

Box's M 117.981
F 2.277

df1 50

df2 143237.041
Sig. 000

As recommended by Li and Chen (2019, cited in Aryadoust & Raquel, 2019), Pillai’s Trace w rits
robustness in such cases, ensuring reliable interpretation of the MANOVA results (see Table 3). This approa s concerns
about the violation, aligning with best practices for handling non-homogeneous covariance matrices (Field, ; Pallant, 2016;
Tabachnick & Fidell, 2014).

Table 3
Multivariate Tests for Components of Augmented Reality by Groups by Gender ,(
A .
Hypothesis . Partial Eta
Effect Value F of Error df Sig. Squared
Pillai's Trace .929 955.273 4 291 .000 .929
Wilks' Lambda 071 955.273 4 291 .000 .929
Intercept
Hotelling's Trace 13.131 955.273 4 291 .000 .929
Roy's Largest Root 13.131 955.273 4 291 .000 .929
Pillai's Trace 317 13.773 8 584 .000 159
Wilks' Lambda .688 14.986 8 582 .000 171
Group
Hotelling's Trace 447 16.209 8 580 .000 .183
Roy's Largest Root 430 31.406 4 292 .000 301
Pillai's Trace 011 .827 4 291 .509 .011
Wilks' Lambda .989 .827 4 291 .509 011
Gender
Hotelling's Trace 011 .827 4 291 .509 011
Roy's Largest Root 011 .827 4 291 .509 011
Pillai's Trace .023 .834 8 584 573 011
Group *Wilks' Lambda 977 .833 8 582 573 .011
Gender Hotelling's Trace 023 833 8 580.000 574 011
Roy's Largest Root .020 1.443 4 292.000 220 .019

The Two-Way MANOVA results (Table 3), revealed significant differences in overall AR literacy across teaching
contexts (F(8, 584) = 13.77, p < .01, partial n? = .159), indicating a large effect size (Gray & Kinnear, 2012; Pallant, 2016).
Partial eta squared values were interpreted as follows: .01 (weak), .06 (moderate), and .14 (large). Consequently, the first null
hypothesis, positing no difference between groups, was rejected. Conversely, no significant gender differences were observed in
overall AR literacy (F(4,291) = .827,p>.01, partial n? = .011, weak effect size), supporting the second null hypothesis. Similarly,
no significant interaction between gender and group was found (F(8, 857) = .827, p > .01, partial n?> = .011, weak effect size).
Detailed component-level findings are elaborated in Tables 4, 5, and 6.

Table 4



Descriptive Statistics for Components of Augmented Reality by Group

95% Confidence
Interval
Mean Std. Error

Dependent Lower

Variable Group Bound Upper Bound
Language g9 g5 2672  3.006
Institute

Computer Skill 5, ¢ 2484 084 2318  2.650
Private 1815  .084 1.650  1.980
Language — ,go; g 2687  3.026
Institute

AR-Experience p, ;e 2463 086 2205 2632 | 4
Private 1.805 .085 1.637 1.973 J
Language g6, gg 2,793  3.134
Institute

AR-Practice b, 1iic 2362 086 2103 2531
Private 1850  .086 1682  2.019
Language — ,g79  ggg 2719  3.039
Institute

AR-Perception ;e 2404 081 2245 2563
Private 1855  .081 1696  2.013

7

Table 4 presents the mean scores of EFL té
from private language institutes consiste chie

across the three groups on the four AR literacy components. Teachers
[lghest means, followed by those from public high schools and private

high schools. Between-subjects effects (Ta co d significant differences across groups for all components.
Table 5
Tests of Between-Subjects Effects Camponents of Augmented Reality by Group by Gender
A
Type 1l Partial
Dependent  Sum ofdf g/l euznre F Sig. Eta
Source Variable Squares g Squared
glfi'np”ter 53292 2 26646  38.009 .000 .205
’ AR-
Exoeri 55.653 2 27.827 38.477 .000 .207
Group Xperience
AR-Practice 61.100 2 30.550 41,937 .000 .222
AR-
. 51.673 2 25.837 40.115 .000 .214
Perception
Computer 903 1 903 1287 257 .004
Skill
Gender AR- 116 1 116 161 688 .001
Experience

AR-Practice .324 1 324 445 505 .002




AR-

. 049 1 .049 076  .783 .001
Perception
Computer g5, 2 41 586 557 .004
Skill
AR-
Group *Experience 178 2 089 123 .884 .001
Gender

AR-Practice 2.073 2 1.037 1.423 243 .010
AR-

. 548 2 274 426 .654 .003
Perception
Computer
Skill 206.105 294 .701
AR-

. 212.620 294 723
Experience

Error ’
AR-Practice 214.174 294 728 J

AR 189353 204 644
Perception

Computer

Skill 1950.583 300

AR-

Experi 1957.688 300
Total Xperience

AR-Practice 2003.625 300

AR-

. 1941.109 300
Perception

Post-hoc Scheffé tests (Table 6)
public and private high school teachers
school teachers on these sub-skills, highlight

ated that language institute teachers scored significantly higher than both
ills. Additionally, public high school teachers outperformed private high
ontextual disparities in AR literacy.

Table 6
Post-Hoc Scheffe’s Tests, C’mﬁie mented Reality by Group
95% Confidence
) Mean Std Interval
Depende DifferenE ) Sig.
nt ce(l-) — o Lower Upper
Variable (I) Group (J) Group Bound Bound
gLC’E(')'gl 37 118 009 08 .66
Language
Institute .
Computer Private 4 o« 118 000 73 131
. School
Skill
Public ;
g“t:’at? 66* 118 000 36 .95
School choo
AR- guﬁ"cl 39 120 006 .09 .68
Language “¢N00
Experien |nstitute .
ce Private 4 s« 120 000 75 134

School




Public Private

*
School  Seheo,  B6% 120 000 37 96
ggﬁc')'gl 63* 121 000 .33 .93
Language
AR- Institute .
z“r‘]’at? 113* 121 .000 .83  1.42
Practice choo
Public 22‘%’;"5 50 421 000 20 .79
guﬁ"cl 49 113 000 21 77
Language choo
AR- .
Institute Private
Perceptio Sehoo  103* 113 000 76 131
n
Public 22‘%’;;? 55 113 .000 27 .83

J

*. The mean difference is significant at the .05 level.

Gender-based comparisons, shown in Table 7, revealed no significal

components of AR literacy.

Table 7

Descriptive Statistics for Components of Augmented Reality by Gender

am

cesyean scores across the four

95% Confidence Interval

Mean Std. Error

Dependent Variable Gender Lower Bound Upper Bound

Male 2.435 .073 2.291 2.578
Computer Skill

Female 2.324 .065 2.197 2.451

Male 2.395 074 2.249 2.541
AR-Experience

Female 2.355 .066 2.226 2.484

Male 2.359 .074 2.213 2.505
AR-Practice

Female 2.425 .066 2.295 2.555

Male 2.392 .070 2.254 2.530
AR-Perception

Female 2.366 .062 2.244 2.488

N

orroborated by between-subjects effects in Table 8, indicating no variation between male and female
ills, AR Experience, AR Practices, or AR Perceptions.

Table 8
Descriptive Statistics for Components of Augmented Reality by Group by
Gender
95% Confidence
Interval
Depende Mean  Std. Error
nt Lower Upper
Variable Group Gender Bound Bound
Male 2.853 129 2.599 3.107




Language

. Female 2.825  .110 2608  3.041
Institute
Male 2614 126 2365  2.862
ComputerPublic
Skill Female 2354 112 2134 2574
Male 1837 123 1594  2.080
Private
Female 1.793  .114 1569  2.017
Language  Male 2899 131 2641  3.157
Institute  pemale  2.815 112 2595  3.034
AR- Male 2449 128 2197 2.701
Experien Public
ce Female 2478  .114 2254 2701
Male 1837 125 1590  2.084 7
Private
Female 1773  .116 1545  2.001
Language  Male 2845 132 2586  3.104
Institute  Female  3.082 112 2861  3.302
AR. Male 2443 129 2190  2.696
. Public
Practice Female 2281 .114 2057 2506
Male 1.788 126 1540  2.036
Private
Female 1.912 .116 1683  2.141
Language  Male 2830 124 2587  3.074
Institute  Foale 20927 105 2719 3134
AR- Male 2446 121 2208  2.684
Perceptio Public
n Female 2.362  .107 2151 2573
Male 1809 118 1667 2132
Private
Female 1.810 .109 1.595 2.025

Similarly, nogig an i!teraction effects between group and gender were observed for any component: Computer
Skills (F(2, 294) = £586, p > “0F, partial n?> = .004), AR Experience (F(2, 294) = .123, p > .01, partial n> = .001), AR Practices
(F(2,294)=1.42, 1, partial n2 =.010), and AR Perceptions (F(2, 294) = .426, p > .01, partial n* = .003), all reflecting weak
effect sjzes.

w.

0 address the third research question, which explored the extent to which Iranian EFL teachers in public high schools,
private high schools, and private language institutes utilized Augmented Reality (AR) in their classes, interview data were
analyzed ysing thematic analysis. This involved initial (open) coding and axial coding to identify AR factors and their practical
applications based on teachers’ self-reported practices. In-depth interviews were conducted with 30 teachers, representing 10%
of EFL teachers from each group, to gather insights into their AR literacy in practice.

qualitat

Demographic information from the interviews, summarized in Table 9, revealed that 10 participants were instructors at
private language institutes, 10 taught at public schools, and 10 were teachers at private (non-profit) schools. Of these, 13 were
male, and 17 were female. Regarding educational background, 22 held a bachelor’s degree, six had a master’s degree, and two
possessed a PhD. Teaching experience varied: one teacher had less than three years, two had four to six years, six had seven to
ten years, and 19 had over ten years. Nine teachers, primarily at private institutions, were not English majors, while 21 were
English majors with backgrounds in English teaching, translation, or literature.

Table 9



Descriptive Statistics; Demographic Information of the Interviewees

1 Gender Male 13 Female 17
2 Age 23-30,N=6  31-40,N=13 41-50, N=8 Over 51,
N=3
3 Edu. BA,N=22 MA,N=6 Ph.D.,N=2
Backgro
und

4  Major English, N Other Majors, N=9

=21
5 Teaching Less than 3 4-6 years=4 7-10years=6  More than
Exp. Years =11 10=19
6 Teaching Private Ins. State Schools., N=10 Private Sch.,

Place N =10 N=10 ”

Data analysis was conducted by two coders: the researcher and a colleague experieng@d.in qualitative research. Thematic
analysis was applied to the interview transcripts. The results are presented below ie S

Item One: Do you know what Augmented Reality is?

Teachers’ awareness of AR and its components is summarized in Tab . Most interviewees reported limited
understanding, stating they “do not have a clear assumption of what AR is.” Many equated AR with general computer skills,
such as “using the internet, typing, showing videos, and searching,” which represent§ only a partial aspect of AR (Zlatanova,
2002). For instance, one teacher remarked, “To me, AR is a user’s nd gained mastery over the ICDL [International
Computer Driving License] package.” Additionally, 46% of intervi red “using Twitter in the classroom” a form of
AR. Another teacher noted, “I think using special devices su€h as go and’internet systems as classroom support is what AR
means.”

Table 10

EFL Teachers' Awareness of AR and Its Definition

Related Factors Teachers
Pls SSs  PSs %
Using computgr skills such"as working with 6 8 10 80.00%

the @et, typing, showing videos, and

searchi
acher’ ge of applications in the 4 5 4 43.33%
m

Using Vvirtual reality in the classroom 5 3 4 40.00%

sing special devices such as Google and 3 5 6 46.66%
internet systems as classroom support by the
teacher and as a part of students' homework.

Note: Private Institutes (Pls), State Schools (SSs), and Private Schools (PSs)
Item Two: Have you ever used AR in your classes? Explain, please.

Most EFL teachers reported not using AR in their classes. However, some described activities they believed aligned
with AR, such as asking students to watch online films in class, encouraging the use of social applications for English learning,
and combining real and virtual information in lessons. One teacher commented, “We do not have access to special goggles for
AR classes, but we try to familiarize learners with the AR concept.”

Item Three: Which techniques do you use in your AR practices in the EFL classroom?

Teachers reported using the AR techniques listed in Table 11. Results indicated that teachers at private language
institutes employed these techniques more frequently than their counterparts at public or private high schools. Public high school



teachers, however, reported greater use of these techniques than private high school teachers. The most cited technique was
“watching online videos in the classroom” (83.33%), followed by “using Twitter as classroom support and part of students’
homework” (66.66%), “encouraging students to use social applications to learn English” (63.33%), and “employing a
combination of real and virtual information in the classroom” (60.00%).

Table 11

The AR Techniques used by EFL Teachers in the Classroom

Techniques Used Teachers

Pls SSs  PSs %
Watching online videos in the classroom 10 8 7 83.3

3%

Using Twitter as classroom support by the 8 6 6 66.6
teacher and as a part of students' homework 6%
Encouraging students to wuse social 8 6 5
applications to learn English ()
Employing the combination of real and 9 60.
virtual information in the classroom 0%
Note: Private Institutes (PIs), State Schools (SSs), and S)

Table 12 outlines the computer skills developed and used by the EFL teachers. Teachers at private language institutes
demonstrated greater interest in developing and applying computer ski mpared to those at public or private high schools.
Public high school teachers were more engaged in using computer ski ivate high school teachers.

Table 12
Computer Skills Developed and Used by EFL Teachers in thew

7

Computer Skills Used Teachers

Pls SSs PSs %

Working with test co lications 8 7 6 70.00%
Using Vocab and mar teaching 8 6 6 66.66%
appligitionsi the classroom

Technolagy, edia, and its related 9 6 4 63.33%

oo
o
I

ined mastery over ICDL 60.00%

Knowledge of Virtual Reality 7 5 3 50.00%

s installed on your mobile device are used in your class? How?

terviewees reported using applications such as Skyroom, Instagram, email, Skype, Adobe Connect, WhatsApp,
Telegram, Shad. Teachers at private language institutes used Instagram and WhatsApp to communicate with students, send
lesson summaries, and receive homework. One teacher stated, “I usually ask my students to send their assignments via Telegram.”
Conversely, high school teachers reported being restricted to the Shad application, with other social media platforms prohibited.
One interviewee noted, “If teachers use any social media besides Shad, they will be punished.” Teachers at private (non-profit)
schools reported using Skype and Skyroom, while some mentioned familiarity with BigBlueButton and Zoom, which they had
also used in classes.

Item Six: What otehr knowledge areas are better covered in an AR classroom?

Teachers highlighted that AR applications on mobile devices and tablets could enhance learning by exposing students
to cultural factors, artifacts, media, and geographical locations through interactive content, such as reading, watching films, and
virtual exploration. One teacher explained, “Through AR applications, students interact with content, move around it, get closer,
and manipulate it to learn more effectively and meaningfully.” Overall, AR was seen as facilitating communication by simulating



native-like environments. Some teachers suggested that AR could support learning all language skills and components,
potentially through virtual classes accessed via specialized goggles, allowing students to audit lessons delivered by teachers
remotely.

Discussion

This mixed-methods study explored Iranian EFL teachers’ augmented reality (AR) literacy across public high schools,
private high schools, and private language institutes, focusing on their awareness, gender differences, and practical application
of AR. Quantitative findings revealed that while teachers recognize AR components (i.e. computer skills, AR practices, AR
experience, and AR perceptions) their knowledge remains limited. Private language institute teachers scored highest across all
components, followed by public and private high school teachers, with public school teachers slightly outperforming their private
school counterparts. These results align with Soleimani et al. (2019), who emphasized AR’s role as a scaffolding tool for

limited practical AR expertise. A 2024 study by Wang and Lee (2024) further supports this point, noting that
globally lack hands-on AR training, which hinders integration into language pedagogy. The low AR literacy al
teachers underscores the need for targeted professional development to bridge this gap.

No significant gender differences were observed in AR literacy, aligning with Hol and Aydi 0) Ardic and
Ciftci (2019), who found gender neutrality in technology adoption among EFL teachers. This contr th Mahdi and Al-Dera
(2013), who reported lower ICT use among female teachers in Nigerian L2 classrooms. The absenee/4f gender disparity in Iran
likely stems from limited access to AR-specific devices, such as headsets or tablets, and insuffietenttrai , as noted in a 2025
report by UNESCO on digital divides in educational technology adoption (UNESC ystemic barriers, including the
lack of AR infrastructure in Iran, exacerbate this issue, necessitating institutional 4 rces and training to foster
equitable AR literacy across all EFL teachers.

Qualitative data confirmed that state and private high school teachers are unfamiliar with AR applications, often
conflating them with basic digital tools, while private institute teachers exhibited
adoption, contingent on resource availability. This aligns with recent research by Cai et al. (2022) and Garzén et al. (2022), which
highlight AR’s potential to enhance student motivation and engagement§iin EFL settings. A 2025 study by Chen et al. (2025)
further demonstrates that AR applications, such as mobile-base imulations, significantly improve L2 learners’
vocabulary acquisition and cultural competence. The limitedPAR u
and professional development. Future training programs mustgprioriti
affordances for immersive L2 pedagogy.

Conclusion

Gender had no signifigant i AR literacy, reflecting systemic barriers such as the scarcity of AR devices and
services in Iran. Teachers’ u ing of AR was often limited to basic digital skills, underscoring the need for comprehensive
training to unlock AR’ creating engaging, culturally rich learning experiences. Such training could facilitate
cognitive comparison utonomy as well as improved L2 fluency and motivation.

should investigate AR’s long-term effects on learners’ linguistic development, such as vocabulary and
longitudinal studies. Exploring learners’ AR awareness across proficiency levels and conducting
eal classroom settings could further validate AR’s efficacy. By addressing these research gaps and
ing, educators and materials developers can harness AR to transform EFL teaching, fostering interactive

Reference

Akgayir, M., & Akgayir, G. (2017). Advantages and challenges associated with augmented reality for education: A systematic
review of the literature. Educational Research Review, 20(2), 1-11. https://doi.org/10.1016/j.edurev.2016.11.002

AlSuwaihel, O. E. (2024). Predicting quality of English language teaching through augmented reality competencies and TPACK
model components among Kuwaiti undergraduates. Contemporary Educational Technology, 16(4), ep534.
https://doi.org/10.30935/cedtech/15486

Amiri, M., & Nezakatgoo, B. (2019). A study on the applied linguistics instructors’ awareness of the effects of augmented reality
in the Iranian educational context: Grounded theory research. National Conference of Applied research in computational
linguistics (focusing on Persian script and language) (pp. 279-320). Shiraz University Press.


https://doi.org/10.1016/j.edurev.2016.11.002
https://doi.org/10.30935/cedtech/15486

Amiri, M., Nezakatgoo, B. and Jalilzadeh, K. (2025). Developing and Validating a Pedagogical Content Knowledge (PCK) Scale
for the TEFL Teacher Education Program in the Iranian Context. Journal of Research in Curriculum Studies, 4(2), 19—
41. https://doi.org/10.48310/jcdr.2025.16009.1092

Amores-Valencia, A., Burgos, D., & Branch-Bedoya, J. W. (2025). Evaluation of the use and acceptance of an AR mobile app
in high school students using the TAM Model. Information, 16(9), 743-761.
https://doi.org/10.3390/inf016090743 Annamalai, N., Uthayakumaran, A. & Zyoud, S.H. (2023). High school teachers’
perception of AR and VR in English language teaching and learning activities: A developing country perspective.
Education & Information Technologies, 28, 3117-3143. https://doi.org/10.1007/s10639-022-11275-2

Ardig, O., & Ciftci, H. (2019). ICT competence and needs of Turkish EFL instructors: the role of gender, institution and
experience. Eurasian Journal of Applied Linguistics, 5(1), 153-173. https://doi.org/10.32601/ejal.543791

Arifuddin, A., Khoiriyah, S., Sugianto, H., & Karim, A. R. (2025). Integrating technological pedagogical content %e in
learning: A systematic review. Journal of Research in Instructional, 5(1), 16-39. https://doi.org/10.3086 28FV5i 1¥429

Aryadoust, V., & Raquel, M. (Eds.). (2019). Quantitative data analysis for language assessment vol ndamental
techniques. Routledge.

Azuma, R. T. (1997). A survey of augmented reality. Presence: Teleoperators and Virtual E ments, 6(4), 355-385.
https://doi.org/10.1162/pres.1997.6.4.355

Bacca, J., Baldiris, S., Fabregat, R., & Graf, S. (2014). Augmented reality trends in
and applications. Educational Technology & Society, 17(4), 133-149.

systematic review of research

Bachman, L. F. (2005). Statistical analysis for language assessment (2nd ed.Y. ge University Press.

Barreira, J., Bessa, M., Pereira, L. C., et al. (2012, June). MOW: Augmented Reality
Case study: Learning English names of animals in elementary school. Inform
2012 7th lberian Conference on (pp. 1-6). IEEE. https://doi.or

0 learn words in different languages:
ion Systems and Technologies (CISTI),
.1111/jade.12227

Belda—Medina, J., & Calvo—Ferrer, J. R. (2022). Integrating augme
competence and attitudes through the TPACK ucation and Information Technologies, 1(2), 1-24.
https://doi.org/10.1007/s10639-022-11123-3

Bronack, S. C. (2011). The role of immersive media in online educatfon. Journal of Continuing Higher Education, 59(2), 113—
117. Retrieved from http://dx.doi.org/10.1080/07377363.2011.583186.

Bukhari, S. A. R. (2021). Samp
https://doi.org/10.13140/RG.2.2"

termination using Krejcie and Morgan table. ResearchGate.

Cai, Y., Pan, Z., & Liu, M. (2022). Augmente lity technology in language learning: A meta-analysis. Journal of Computer

Assisted Learning, 38(4), 92 . httpSi//doi.org/10.1111/jcal.12661

Chang, K. E., Chang, C.T.@Mou, H{l, Sund, Y. T., Chao, H. L., & Lee, C. M. (2014). Development and behavioral pattern
analysis of a mobile guide with augmented reality for painting appreciation instruction in an art museum.
Computers & 0 , 185-197. https://doi.org/10.1016/j.compedu.2013.09.022

Chang, S. C., & Hwa
scientific
https://d

). Impacts of an augmented reality—based flipped learning guiding approach on students’
rojec erformance  and  perceptions.  Computers &  Education, 125,  226-239.
10.1016/j.compedu.2018.06.007

N. (2012). Interactive augmented reality system for enhancing library instruction in elementary schools.
Education, 59(2), 638-652. https://doi.org/10.1016/j.compedu.2012.03.001

i, M., & Wang, J. (2025). Augmented reality in EFL classrooms: Enhancing vocabulary acquisition and cultural
etence through mobile—based simulations. Language Learning & Technology, 29(1), 45-60.

Cheng, K7 H. (2018). Surveying students’ conceptions of learning science by augmented reality and their scientific epistemic
beliefs. Eurasia Journal of Mathematics, Science and Technology Education, 14(4), 1147-1159.
https://doi.org/10.29333/ejmste/81811

Cheng, K. H., & Tsai, C. C. (2014). Children and parents' reading of an augmented reality picture book: Analyses of behavioral
patterns and cognitive attainment. Computers & Education, 72, 302-312.
https://doi.org/10.1016/j.compedu.2014.03.002.

Corbin, J., & Strauss, A. L. (2015). Basics of qualitative research: Techniques and procedures for developing grounded theory
(4th ed.). Sage Publications.

Creswell, J. W. (2021). A concise introduction to mixed methods research. SAGE Publications.


https://doi.org/10.3390/info16090743
https://doi.org/10.30862/jri.v5i1.429
https://doi.org/10.1162/pres.1997.6.4.355
https://doi.org/10.1111/jade.12227
http://dx.doi.org/10.1080/07377363.2011.583186
https://doi.org/10.13140/RG.2.2
https://doi.org/10.1016/j.compedu.2013.09.022
https://doi.org/10.1016/j.compedu.2012.03.001
https://doi.org/10.29333/ejmste/81811
https://doi.org/10.1016/j.compedu.2014.03.002

Creswell, J. W., & Plano Clark, V. L. (2023). Revisiting mixed methods research designs twenty years later. In C.N. Poth (Ed.),
Handbook of mixed methods research designs, 1(1), 21-36.

Cutcliffe, J. R., & McKenna, H. P. (1999). Establishing the credibility of qualitative research findings: The plot thickens. Journal
of advanced nursing, 30(2), 374-380.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Quarterly,
13(3), 319-340.

Dornyei, Z. (2007). Research methods in applied linguistics. Oxford University Press.

Dornyei, Z., & Taguchi, T. (2009). Questionnaires in second language research: Construction, administration, and processing.
Routledge.

Dunleavy, M., & Dede, C. (2014). Augmented reality teaching and learning. In Handbook of research o nal
communications and technology (pp. 735-745). Springer.

Ekrem, S., & Recep, C. (2014). Examining pre—service EFL teachers' TPACK competencies in Turkey. Educators
Online, 11(2), 1-15. https://doi.org/10.1080/02667363.2017.135264

Fan, M., Antle, A. N., & Warren, J. L. (2020). Augmented reality for early language learning: A sys tic review of augmented
reality application design, instructional strategies, and evaluation outcomes. Joughal ational Computing
Research, 58(6), 1059-1100. https://doi.org/10.1177/0735633120927489

0 i ism using an augmented reality—based

ng, Environments, 30(7), 1200-1214.

Field, A. (2024). Discovering statistics using SPSS (8" ed.). Sage Publications

Garzén, J., Acevedo, J., Pavon, J.,, & Baldiris, S. (2022). Promoting eco-a
educational resource: A case study of aquaponics. Interactive Lea
https://doi.org/10.1080/10494820.2020.1712429

Gayevska, O., & Kravtsov, H. (2022). Approaches on the augmented r pplication in Japanese language learning for future
language teachers. Educational Technology Quarterly, 1(2

Godwin—Jones, R. (2016). Emerging technologies augmented reali uage learning: From annotated vocabulary to place—
based mobile games. Language Learning & Technol

Holopainen, M., Saunila, M., Rantala, T., &
Strategic Management, 36(8),

. (2024). Digital twins’ implications for innovation. Technology Analysis &
ttps://doi.org/10.1080/09537325.2022.2115881

Hsu, T. C. (2017). Learning English
https://doi.org/10.1016/j.co

ented reality: Do learning styles matter? Computers & Education, 106, 137-149.
16.12.007

y rianti, D. (2021). Development of TPACK and EQ-based 21st century learning through the
ification programme in Indonesia. South African Journal of Education, 41(si2), S1-S9.
Met/10520/ejc—educat_v41 nsi2_al4

., & Akoglu, K. (2021). Educational augmented reality technology for language learning and teaching: A
prehensive review. Shanlax International Journal of Education, 9(2), 68-79.

Kerawalla, L., Luckin, R., Seljeflot, S., & Woolard, A. (2006). “Making it real”: exploring the potential of augmented reality for
teaching primary school science. Virtual Reality, 10(3), 163-174.

Koehler, M. J., Mishra, P., & Cain, W. (2013). What is technological pedagogical content knowledge (TPACK)? Journal of
Education, 193(3), 13-19. https://doi.org/10.1177/002205741319300303

Klopfer, E., & Squire, K. (2008). Environmental detectives: the development of an augmented reality platform for environmental
simulations. Educational Technology Research and Development, 56(2), 203—228. http://dx.doi.org/10.1007/s11423—
007-9037-6.



http://www.macrothink.org/
https://doi.org/10.1080/09537325.2022.2115881
https://doi.org/10.1016/j.compedu.2016.12.007
https://hdl.handle.net/10520/ejc-educat_v41_nsi2_a14
https://ssrn.com/abstract=4096263

Krejcie, R.V., & Morgan, D.W. (1970). Determining sample size for research activities. Educational and Psychological
Measurement, 30, 607-610.

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge University Press.

Lim, C., & Park, T. (2011). Exploring the educational use of an augmented reality books. In Proceedings of the Annual
Convention of the ssociation for Educational Communications and Technology (pp. 172-182).

Liu, W., Cheok, A. D., Mei-Ling, C. L., & Theng, Y. L. (2007, September). Mixed reality classroom: learning from
entertainment. In E. Klopfer & H. Jenkins (Eds.), Proceedings of the 2nd international conference on Digital interactive
media in entertainment and arts (pp. 65-72). ACM.

Mahdi, H. S., & Al-Dera, A. S. A. (2013). the impact of teachers' age, gender and experience on the use of information and
communication technology in EFL teaching. English Language Teaching, 6(6), 57-67.

McMahon, D. D., Cihak, D. F., Wright, R. E., & Bell, S. M. (2016). Augmented reality for teaching sciepge vocabulary to
postsecondary education students with intellectual disabilities and autism. Journal of Research on h
Education, 48(1), 38-56. https://doi.org/10.1080/15391523.2015.1103149

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framew,

E77-D(12), 1321-1329.

Mozaffari, S., & Hamidi, H. R. (2022). Impacts of augmented reality on fo tage teaching: A case study of Persian
language. Multimedia Tools and Applications, 2(1), 1-14.

https://doi.org/10.1080/14719037.2020.1838787

Nikimaleki, M., & Rahimi, M. (2022). Effects of a collab®rativ
technology implementation beliefs: Evidence from a
Learning, 83(3), 758-769. https://doi.org/10.1111/jcal.

ed learning environment on learning gains and
her training course. Journal of Computer Assisted

Nisak, N. M., Astuti, R., Khoiriyah, N., & Rusydiyah, E. F. (2023). Preparing future teachers for 5.0 era: Microteaching and
TPCK approach. Proceedings of the int, onal conference on intellectuals’ global responsibility (pp. 22—30).
https://doi.org/10.2991/978-2-38476-0 4

Ozdemir, M., Sahin, C., Arcagok, S., & De
A Meta—Analysis Study. Eurasian Jo

). The effect of augmented reality applications in the learning process:
| of Educational Research (EJER), 2(74), 15-34.

Pallant, J. (2016). SPSS surv.ival manfial (6™ &d.)?Allen & Unwin.

Parmaxi, A., & Demetriou,
2019. Journal qf C

A. . Augmented reality in language learning: A state-of-the-art review of 2014—
Assisted Learning, 36(6), 861-875.

Pellas, N., Fotaris, P., idis, I./& Wells, D. (2018). Augmenting the learning experience in primary and secondary school
education: te view of recent trends in augmented reality game—based learning. Virtual Reality, 22(1), 1-18.
https://doj#Qiig/10.1007/s10055-018-0347-2

sted anguage Learning, 32(5-6), 485-504.

., & Yarden, A. (2015). Exposing biology teachers’ tacit views about the knowledge that is required for teaching
Ing the repertory grid technique. Studies in Educational Evaluation, 47(2), 19-27.

Salmon, J., & Nyhan, J. (2013). Augmented reality potential and hype: Towards an evaluative framework. The Journal of
Language Teaching and Learning, 3(1), 54-68.

Schmid, M., Brianza, E., Mok, S. Y., & Petko, D. (2024). Running in circles: A systematic review of reviews on technological
pedagogical content knowledge (TPACK). Computers & Education, 214, 105024.

Scrivner, O., Madewell, J., Buckley, C., & Perez, N. (2016, December). Augmented reality digital technologies (ARDT) for
foreign language teaching and learning. In O. Scrivner (Ed.), Proceedings of future technologies conference (FTC) (pp.
395-398). IEEE.


https://doi.org/10.1080/15391523.2015.1103149
https://doi.org/10.1111/j.1467-9620.2006.00684.x
https://doi.org/10.1080/14719037.2020.1838787
https://doi.org/10.1111/jcal.12646
https://doi.org/10.2991/978-2-38476-052-7_4
https://doi.org/10.1007/s10055-018-0347-2

Silva, M., Roberto, R., & Teichrieb, V. (2013). Evaluating an educational system based on projective augmented reality. In M.
Silva (Ed.), brazilian symposium on computers in education (simposio brasileiro de informatica na educacao—sbie),
24(1), 214-235.

Simonova, O., & Kolesnichenko, A. (2022). The effectiveness of the augmented reality application in foreign language teaching
in higher school. In SHS Web of Conferences (Vol. 137, p. 01025). EDP Sciences.

Singhal, S., Bagga, S., Goyal, P., & Saxena, V. (2012). Augmented chemistry: Interactive education system. International
Journal of Computer Applications, 49(15), 1-5.

Solak, E., & Cakir, R. (2015). Exploring the effect of materials designed with augmented reality on language learners' vocabulary
learning. Journal of Educators Online, 12(2), 50-72.

Soleimani, H., Jalilifar, A., Roohi, A., & Rahmanian, M. (2019). Augmented reality and virtual reality scaffoldingsjfi improving
the abstract genre structure in a collaborative learning environment: A CALL study. Journal of Moder! in
English Language Studies, 7(3), 1-22.

Syahriani, A., & Hasruddin, H. (2024). The effect of make—a—match learning assisted by animation media ts’ higher—
order thinking skills of human respiratory system material. Inornatus: Biology Educati rn ), 103-112.
https://doi.org/10.30862/inornatus.v4i2.659

Sydorenko, T., Hellermann, J., Thorne, S. L., & Howe, V. (2019). Mobile augmented re d language-related
episodes. TESOL Quarterly, 53(3), 712-740.

Tabachnick, B.G., & Fidell, L.S. (2014). Using multivariate statistics (6" ed.). F

Taskiran, A. (2019). The effect of augmented reality games on English as foreign Ie
Media, 16(2), 122-135. https://doi.org/10.1177/2042753018817541

age motivation. E-Learning and Digital

Tosto, C., Hasegawa, T., Mangina, E., Chifari, A., Treacy, R., Merlo,
augmented reality literacy programme for reading and spelli
Reality, 25(3), 879-894. P

Tseng, J—J. (2019). Developing EFL teachers’ technologic
planning. System, 85, 102—114. https://doi.org/10.1016

& ChiazzeSe, G. (2021). Exploring the effect of an
iculties for children diagnosed with ADHD. Virtual

edag content knowledge through collaborative lesson
ten.2019.102114

United Nations Educational, Scientific and Cultural Organization.
global education systems. UNESCO Publi

025). Bridging the digital divide: Technology adoption in

Paper presented at the Proceeding
Systems, Denver, Colorado, USA.

Wang, H., & Lee, C. (2024). Globa tives on augmented reality training for EFL teachers: Barriers and opportunities.

Educational Technol search and Development, 72(2), 89-104.
Wu, H.-K., Lee, S. W. hang/H.-Y., & Liang, J.-C. (2013). Current status, opportunities and challenges of augmented
reality ine tion: puters & Education, 62, 41-49.

Wu, P. H., Hwan Yang, M.L., & Chen, C.H. (2018). Impacts of integrating the repertory grid into an augmented reality—
esign on students’ learning achievements, cognitive load and degree of satisfaction. Interactive
ironments, 26(2), 221-234. https://doi.org/10.1080/10494820.2017.1294608

. (2018). Understanding learners’ use of augmented reality in language learning: Insights from a case study.
urnal of Education for Teaching, 44(1), 1-3. https://doi.org/10.1080/02607476.2018.1450937

Yang, Y.#. (2011). Engaging students in an online situated language learning environment. Computer Assisted Language
Learning, 24(2), 181-198.

Zhang, D., Wang, M., & Wu, J. G. (2020). Design and implementation of augmented reality for English language education.
In V. Geroimenko (Ed.), Augmented reality in education (pp. 217-234). Springer, Cham.

Zlatanova, S. (2002). Augmented reality technology. Delft University of Technology.

Appendix A
FFL Teachers' Augmented Reality (AR) Literacy


https://doi.org/10.30862/inornatus.v4i2.659
https://doi.org/10.1177/2042753018817541
https://doi.org/10.1016/j.system.2019.102114
https://doi.org/10.1080/10494820.2017.1294608
https://doi.org/10.1080/02607476.2018.1450937

Amiri & Nezakatgoo (2019)

Dear Respondent

The present questionnaire aims at measuring your understanding of computer skills and Augmented Reality. For your
information, AR is defined as the ability to overlay computer graphics onto the real world. In AR interfaces, unlike immersive
Virtual Reality, users see the real world at the same time as virtual imagery attached to real locations and objects. Your
cooperation is appreciated in advance.

A: Demographic Questions

1. What is your gender? A. Male B. Female

2. What is your age? A.23-30 B.31-40 C.41-50 D. 51 and above
3. Educational Background: A.B.A. B. M.A. C. PhD

4. What is your major? A. English B. Other Majors

5. How many years of teaching experience do you have?

A. Less than 3 years B. 4-6 years C. 7-10 years D. More t 0
6. Where do you teach English?

A. Private Language Institutes B. State Schools C. Private (Non-p chools
B: Augmented Reality Factors
None= (1), Low= (2), Average= (3), High=(4), high= (5)

@
No | Description 1(2|3]4|5

1 How do you rate your ¢ uter skill?

2 How much gof intere youthave in technology?

3 How well do

(22528 ieaib; is"

To whdt extent ha

kno t Augmented Reality

you experienced on line lectures

hat extent have you experienced interactive on-
line discussions?

To what extent have you gained mastery over ICDL*
4 package?

na®7 [CDL 48 sl iyl 5 S ALl s 51 4alin) S

4 O e 4y OF il )3 502k 4 ) J) (63 (s (6 Sl T

oleal sl (Ul 553 84S a4l L IS 50 & e ) s) Aa e
Al b S (Flesie gla G jlea s,

8 To what extent have you experienced virtual classes?

9 To what extent you think the apps with AR function
replicate real situations?

10 | How you rate your own usage of applications in your
classroom?




11 | To what extent do you watch on line films in your
classroom?

12 | To what extent do you use Twitter in your students’
homework?

13 | To what extent do you encourage your students to use
social applications to learn English?

14 | How do you evaluate your own IT (le3dal (5 ) sld)
ability?

15 | To what extent do you use the combination of real and
virtual information in the classroom?

In Questions 16-22, please rate how strongly youagree |1 |2 |3 | 4
or disagree with the following statement. Completely

Disagree (1), Disagree (2), Neutral (3), Agree (4),
Strongly Agree (5)

16 | The App with AR function has more features and
contents.

al

17 | The App with AR function supports different operati
systems.

18 | The App with AR function locates and recognize the
scene precisely (i.e. objects in the real and virtual
worlds are properly matched). 1

19 | The App with AR function enriches t al d by
combining real and virtual infgrmati

Vi

20 | The App with AR function imp the opline
learning experience.

21 | The App with AR functi
target language envi

elps students feel the
ntin the virtual form.

22 | ARisthe rid
digital content.

iS’extended with some

Key to the Variables:
Computer SkKills:
AR Experience: 4,5

, Wk 10, 14 AR Practices: 11,12, 13,15

rceptions: 9,16, 17, 18, 19, 20, 21, 22
Appendix B

terview Protocol along with In-text Citations

Purpose: The present interview aims to elicit the attitudes of Iranian EFL
teachers about AR and their AR literacy (AlSuwaihel, 2024; Amiri &
Nezakatgoo, 2019; Chen et al., 2025)

Ethics: Confidentiality assurance is taken into account in this interview.
Hence, the participants’ responses will be kept confidential and used only for
research purposes (Creswell & Plano Clark, 2023). Moreover, the
participants may choose to withdraw from the interview at any time
(Creswell, 2018).

Duration: This interview will take approximately 10-15 minutes. In the
follow up session(s), the participants will be provided with the final summary
of the findings so that they could scrutinize the findings and see if the
information actually come from their perceptions (Creswell & Plano Clark,
2023; Mackey & Gass, 2016).




A: Demographics:
7. What is your gender? A. Male B. Female

8. Whatisyourage? A.23-30 B.31-40 C.41-50
D. 51 and above

9. Educational Background: A.B.A. B.M.A. C. PhD
10. What is your major? A. English B. Other Majors
11. How many years of teaching experience do you have?

A. Lessthan 3years B. 4-6 years C. 7-10 years D. More than
10

12. Where do you teach English?
A. Private Language Institutes B. State Schools C. Private (non-profit)

Schools

B: Main Questions ’

Purpose Questions & Citations

Eliciting EFL 1. Do you know what Augm ity (sl

Teachers' Awareness 03538) is? (AlSuwaihel, 2024, Nezakatgoo,

of AR 2019; Chen et al., 2025; Wu ¢

Eliciting teachers’ 2. Have you ever used AR in your classes? Explain,

attitudes about the please. (Azuma, 1997ZgZhang et al., 2022)

application of AR in . .

their classroom 3. Whlcs%::chnl e in your AR
practicesn the assroom? (Parmaxi &
Demetriou, ; & Mei, 2018)

Eliciting EFL teachers' 4.Which compu si<ills have you developed and
attitudes about their used.in your classes? (AlSuwaihel, 2024; Tosto et
computer skills

of the apps you have installed on your
e are used in your class? How? (Amiri et al.,
25; Nikimaleki & Rahimi, 2022; Syahriani &

asruddin, 2024)
E|I!I'[i E 6.What other knowledge areas are better covered in
teac& an AR classroom? (Annamalai et al., 2023;

% Simonova & Kolesnichenko, 2022)



