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ABSTRACT

EEL G ET o) ST HTEEY Nowadays, one of the most basic things in education and learning is
Received: 26 June 2022 the use of technology in educational environments. By using the latest technology in the world,
Reviewed: 5 November 2022  the level of learning can be significantly improved and therefore, the level of public awareness
Revised: 21 December 2022 can be raised. This study aimed at investigating the effectiveness of augmented reality-based

Accepted: 25 December 2022 ~ Mathematics education in cyberspace on student teachers’ lifelong learning and their academic
engagement and also comparing it with the existing (traditional) method.
The research method used in this study was quasi-experimental research method with

KEYWORDS: a pretest-posttest experimental-control group design. The statistical population of the study
Education included all student teachers with elementary education major in Shahid Beheshti university of
Augmented Reality Hormozgan. A total number of 40 participants were purposefully selected and randomly assigned
Lifelong Learning to experimental and control groups (20 subjects in each group). The control group was
Academic Engagement traditionally ran based on cyberspace (Adobe Connect), and the experimental group was based
Student teacher’s on augmented reality-based method in cyberspace. The participants in experimental group were

trained in 6 one-hour sessions by installing Microsoft Math Solver application on their cellphones.
Research instruments included the Lifelong Learning Questionnaire of Wetzel et al. (2010) and

* Corresponding author Academic Engagement Questionnaire of Schaufeli et al. (2002)
) M.moayeri@cfu.ac.ir m Findings of this study revealed that augmented reality-based mathematics education in
@ (098913) 1781838 cyberspace affected the student teachers’ lifelong learning and academic motivation, and

increased their lifelong learning and academic engagement.

According to the results of the experiments, the performance of the experimental
group in using mathematics education based on augmented reality in cyberspace and its effect
on lifelong learning and academic motivation were reported to be useful and effective.
Augmented reality technology can be used as an educational method that not only draws
students' attention to the subject being taught, but also due to its appropriate and user-friendly
visual interaction procedures, it can provide a deeper learning while allows for being integrated
with reality and thereby, can be considered as a competitor to traditional teaching tools. Also, the
fascination of this type of teaching increases the interest in the environment and leads to the
enthusiasm and interest of people, which is one of the important components for learning. In
general, the augmented reality-based teaching method increases the student-teacher
understanding of themselves and boost the speed of learning, and as a result, leads to learning
desire, which increases their effort. Expanding the information of student teachers in the field of
augmented reality education and holding in-service courses for teachers and providing
augmented reality-based education are some of the practical suggestions of this article.
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Click on this gption
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Scan the formula or formulas you want in this box
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Your formula will appear as typed in this field
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The handwritten formula you want
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Table 2: information about the age and average of student- teachers

Statistical indicators of
student- teachers

Max Min S.D M PESAN $)L;| s als
Oleles

23 21 2.82 21.46 o Age

19 16 0.89 17.35 Jaxs Average

soellplole (6 2ol yusie j3 7S 5 Gialesl 09,5 99 9e3lm = Gsesl i el (ke ¥ oo
Table 3 :Mean pre- test and post- test scores of the two groups experimental and control in the lifelong learning variable

Control Experiment Group membership

J=s ol Dependent Variable R9S Cugac

Aisly juiie
Type of Test

s.D M s.D M e s
095! €

Total Score
JS 0 03

Beliefs related to learning
and motivation

1.56 23.30 3.20 23.30 53l b Lo e (sla sl
Sl g

2.25 47.65 6.31 47.34

Pre- test
Information Search Skills el
. . O o
1.13 13.82 1.72 14.26 $97 3 Sz Ol

Sledb!

Attention to individual
competencies

1.19 10.09 1.06 10.22 sl ceodo 4 axg

e

Total Score
JS 003

Beliefs related to learning
and motivation

1.45 23.50 2.88 24.85 5oL b s e sla b
AP
Post- test

Information Search Skills e aoil
OF o=

2.11 47.74 5.74 50.87

1.22 14.24 1.82 14.95 G575 Lo O)les
Sledld!

Attention to individual
competencies

1.24 10.00 1.02 11.22 sl oMo 4 axg

&%
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Table 4: Mean pre- test and post- test scores of the two groups experimental and control in the academic engagement

Experiment Group membership
Control L] - . .
S o $R9S Cogas
J Dependent Variable
wnly i
Type of Test
s.D M S.D M il s
095! €
Total Score
2.62 19 2.3 20.42 .
IS0
Powerful
1.6 6.9 2.5 8.10 SO
S Pre- test
ceeil
Your Endowment OF o
2.5 6.4 1.4 7.11 L
Sg> uasg
Absorption
13 5.7 2.9 5.21 .
iy
Total Score
3.24 22.37 3.57 24.19 .
IS o
Powerful
3.18 7.12 3.15 10.12 e
Ea Post- test
ool
Your Endowment oFl ot
3.21 6.31 3.14 8.17 L
S¢> 299
Absorption
3.19 7.65 2.9 8.94 .
e

ez G 5 saslllole (5550l )2 09,5 53 anylivo (sl (ANCOVA) (g icio iz il 5 Sl (y903] s 0 Jpor
Table 5: Results of ANCOVA test for comparison two groups in lifelong learning and academic engagement

Dependent Df Mean square Statistical
Source R Sum of squares <. Impact rate
variable L a0 eiles f sig G power
’ Wil oite »? o5l HJPREN o bl ol
lifelong learning
).MJI f‘\)l.c ;S)jéli 502.27 1 502.27 365.42 0.001 0.87 1.00
Pre-test
9051 Gl academic
engagement 1256.08 1 1256.08 312.65 0.001 0.86 1.00
sz sl
lifelong learning
asll ol (g Soly 32.50 1 32.50 35.81 0.001 0.362 1.00
Group
05,5 academic
engagement 106.30 1 106.30 33.60 0.001 0.326 1.00
e 3l
lifelong learning 56.48 36 1.10
Error
> academic 175.69 36 2.98
engagement
lifelong learning 25143.00 40
Total
g academic 156007.00 40

engagement
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[2] Lavrentieva OO, Arkhypov 10, Krupskyi OP, Velykodnyi DO,
Filatov SV. Methodology of using mobile apps with augmented
reality in students' vocational preparation process for transport
industry.

S 35 Az

slad )3 03938l Couadly a3, Shigal 3l ol g o
Oledee gl (lrams 3lail 5 jeallolole 65050k (sl
gl 3l om ek slaail 285 18 (el g (o) 0550
b oozylr Sy o eadesls (hjgel b 5l Dbl g (s3lwesly
2 09938l Camdly (5,0L8 5l ol a5 canl o] 5l S ciolej]
P Wlgion plelee gziile (Joazs (2551 g seallplole (5,50l
Slolas gmisly (Joazs A5801 g jeallplole 650k ol5ae L
a5 glanl b aolie (o wivgs 00y yijsel 00938l Cuadly 55,k 5l aS
P ivgr 00,8 (b 1) Giigel Gl pomsye 050t dr g (o0 0952 b
ool 5] 31 S oablonl Slalllas o prizmed b ssalive Sslhas 5
Bl LolRuils a5 was o lid eallplole (6, 50L JBays oS
oly 095 650l sleanls o oSl lp 1, 095 Lgmails
20 s 50 aolie g sy Sledbl xils [Lasl o b g oS solel
et 5 oS Jms laelSins el 5 (5,5l (ol iyl
Glp s 1) beeiils Wb luyoe il o yiws jo bgoils
50T Jlazms s eed 4 i sln 4SS 555 42 99
009,y0 2isS oolel S go <l yo 1) jarllplols sl yojgel 45T Jled
Oige (3 Sl 50 g polal daging S 5 00939l Cuadly
S50 8l O 9 058 g0 0b 5l (slo Sl Slou) o a5 55 0
0 Sloe a5 wuiS e bl ol 3l o SW g Wil e |y ledol 1d s
Sguter edali y palsloolazwol Ol 3L 51 (SGansl asls o jo ) (6,
lacodled bl o ol 31 Jlab g 4y o5 Cenl elaiz! slacs g
addle ol el canl o j05 5l ge ol jo a5 Sulds awlxl
Sl s sloadlze 51 (o a5 ol3 e 5 3Ltl g 098 o0 a4
2 e Ghigel by, sk ojls Jlis 1) el (5,500
olRl g 093 5l ledae gy S0 I o 009581 ol
1y QLT (2 a5 05 g0 isgal dr 5o aziyd 5 (650 oy
Suably (slacs slid Sl eslital da gl (wlaly led oo (laazgo
1 o] STz ciS e oloml szl (gl ielis 0355l asg33
Ao st e pole b el 5 spSol 4 sl
5 10 4 428, O30 Sy 55650 00l s Slalllas oS jsboles
aliee sloaiee; ;o 03938l Coably 05 (o0 D90 9090 | 5
(6,8 sl loe 8 i (gl cuslio gl g 040 3,15 (5 50
7 2 %50l 598 50 Qlakome (S 5bay WS e pal B, (slad >
GLd )0 Gy 55l Sldllae oS 5l 8l eoge ()
sosliial el Lo jge (65050l sl (59, Olsrear 03958l Coly
Coshi g bezdily 5,50l o 0 Wlgie ks ol
50 sl Gl eazd 50k anl o oS lie gl ool
S IS oSS Loyl 4y g Sy |y ol aBle (g5l ol .l
oaplon] Slalllas 4 drgi b A (eSS 1, Sledlbl o 5 SVsb

Slyome & 4> b faghy opl @l GeiS 5l gils g Sl o


https://civilica.com/doc/457073/‎
https://civilica.com/doc/457073/‎
https://civilica.com/doc/457073/‎
https://civilica.com/doc/457073/‎
http://ceur-ws.org/Vol-2731/paper07.pdf.‎
http://ceur-ws.org/Vol-2731/paper07.pdf.‎
http://ceur-ws.org/Vol-2731/paper07.pdf.‎
http://ceur-ws.org/Vol-2731/paper07.pdf.‎

M.Moayeri (V++)

S0 Hlo o

[17] Lara FJ. The Oxford handbook of positive organizational
scholarship. Oxford University Press. 2012. 23.

[18] Taleb Z, Mahmodi Z. Augmented Reality and concepts and
application in education. 2" conference on knowledge and
technology of psychology, Educational Sciences and Sociology
of Iran: 2018: Tehran.

[19] Alikhani P, Rezaeizadeh M, vahidi asl M, karimimoghaddam
N. AR-Bluesky as an Augmented Reality Application to science
concepts learning with an emphasize on interaction. 3™ national
conference and 15t international conference on computer
games, opportunitites & challenges: 2018: Esfahan, iran.

[20] Anuar S, Nizar N, Ismail MA. The Impact of Using
Augmented Reality as Teaching Material on Students'
Motivation. Asian Journal of Vocational Education and
Humanities. 2021; 2(1): 1-8.

[21] Rostami S. Analytical study of the role of augmented reality
in the process of teaching and learning and gaining the views of
experts and providing solutions. [master’s thesis]. Tehran:
Kharazmi University; 2017.

[22] Asadi Nodolaghi MR, Khaligh GR. Application of augmented
reality in enhancing the quality of skill training. The 5 th National
& 4t International Conference on Skill Training & Employment
(ICSTE): 2016: Tehran, Iran.

[23] Huang KT, Ball C, Francis J, Ratan R, Boumis J, Fordham J.
Augmented versus virtual reality in education: an exploratory
study examining science knowledge retention when using
augmented reality/virtual reality mobile applications.
Cyberpsychology, Behavior, and Social Networking. 2019;22(2):
105-10.

[24] Chin KY, Wang CS, Chen YL. Effects of an augmented reality-
based mobile system on students’ learning achievements and
motivation for a liberal arts course. Interactive Learning
Environments. 2019; 27(7): 927-41.

[25] Markamah N, Subiyanto S, Murnomo A. The Effectiveness
of Augmented Reality App to Improve Students Achievement in
Learning Introduction to Animals. Journal of Education and
Learning (Edulearn). 2018;12(4):651.

[26] Lytridis C, Tsinakos A, Kazanidis |. ARTutor—an augmented
reality platform for interactive distance learning. Education
Sciences. 2018; 8(1): 6.

[27] Liu F, Seipel S. Precision study on augmented reality-based
visual guidance for facility management tasks. Automation in
Construction. 2018;90: 79-90.

[28] Chen P, Liu X, Cheng W, Huang R. A review of using
Augmented Reality in Education from 2011 to 2016. Innovations
in smart learning. 2017: 13-8.

[29] Akgayir M, Akgayir G. Advantages and challenges
associated with augmented reality for education: A systematic
review of the literature. Educational Research Review. 2017;20:
1-1.

[3] Heimo OlI, Kimppa KK, Helle S, Korkalainen T, Lehtonen T.
Augmented reality-Towards an ethical fantasy? In2014 IEEE
International Symposium on Ethics in Science, Technology and
Engineering 2014 May 23: 1-7. |EEE.

[4] Sirakaya M, Alsancak Sirakaya D. Augmented reality in STEM
education: A systematic review. Interactive Learning
Environments. 2020 Feb 7: 1-4.

[5] Maas MJ, Hughes JM. Virtual, augmented and mixed reality
in K-12 education: A review of the literature. Technology,
Pedagogy and Education. 2020 Mar 14; 29(2): 231-49.

[6] Diaz C, Hincapié M, Moreno G. How the type of content in
educative augmented reality application affects the learning
experience. Procedia Computer Science. 2015 Jan 1; 75: 205-12.

[7] Cuendet S, Bonnard Q, Do-Lenh S, Dillenbourg P. Designing
augmented reality for the classroom. Computers & Education.
2013 Oct 1;68: 557-69.

[8] Nincarean D, Alia MB, Halim ND, Rahman MH. Mobile
Augmented Reality: the potential for education. Procedia-social
and behavioral sciences. 2013; 26(103): 657-64.

[9] Bourdon M. Lifelong learning from the ‘70s to Erasmus for
all: A rising concept. Procedia-social and behavioral sciences.
2014; 21(116): 3005-9.

[10] Alfirevic N, Bosnjak I, Brudic A, Buic N, Pavicic J, Piljek Ziljal
O, Rasan-Krizanac M, Vranesevic Marinic N, Vucic M, Ziljak T,
Zivcic M. Strategic framework for promotion of lifelong learning
in the republic of croatia 2017-2021. Zagreb: Agency for
Vocational Education and Training and Adult Education
Amruseva; 2017.

[11] Pintrich PR. An achievement goal theory perspective on
issues in motivation terminology, theory, and research.
Contemporary educational psychology. 2000; 25(1): 92-104.

[12] Fleck S, Simon G. An augmented reality environment for
astronomy learning in elementary grades: an exploratory study.
25th Conference on l'Interaction Homme-Machine: 2013 Nov
13-15: Bordeaux, France.

[13] Shaari AS, Yusoff NM, Ghazali IM, Osman RH, Dzahir NF. The
relationship between lecturers’ teaching style and students’
academic engagement. Procedia-Social and Behavioral
Sciences. 2014; 19(118): 10-20.

[14] Closson LM, Boutilier RR. Perfectionism, academic
engagement, and procrastination among undergraduates: The
moderating role of honors student status. Learning and
Individual Differences. 2017; 1(57): 157-62.

[15] Archambault I, Janosz M, Fallu JS, Pagani LS. Student
engagement and its relationship with early high school dropout.
Journal of adolescence. 2009; 32(3): 651-70.

[16] Aretakis MT, Ceballo R, Suarez GA, Camacho TC.
Investigating the immigrant paradox and Latino adolescents’
academic attitudes. Journal of Latina/o Psychology. 2015; 3(1):
56.


https://ieeexplore.ieee.org/document/6893423.‎
https://ieeexplore.ieee.org/document/6893423.‎
https://ieeexplore.ieee.org/document/6893423.‎
https://ieeexplore.ieee.org/document/6893423.‎
https://doi.org/10.1016/j.compedu.2018.05.002.‎
https://doi.org/10.1016/j.compedu.2018.05.002.‎
https://doi.org/10.1016/j.compedu.2018.05.002.‎
https://doi.org/10.1080/1475939X.2020.1737210‎
https://doi.org/10.1080/1475939X.2020.1737210‎
https://doi.org/10.1080/1475939X.2020.1737210‎
https://doi.org/10.1016/j.procs.2015.12.239‎
https://doi.org/10.1016/j.procs.2015.12.239‎
https://doi.org/10.1016/j.procs.2015.12.239‎
https://doi.org/10.1016/j.compedu.2013.02.015‎
https://doi.org/10.1016/j.compedu.2013.02.015‎
https://doi.org/10.1016/j.compedu.2013.02.015‎
https://doi.org/10.1016/j.sbspro.2013.10.385‎
https://doi.org/10.1016/j.sbspro.2013.10.385‎
https://doi.org/10.1016/j.sbspro.2013.10.385‎
https://doi.org/10.1016/j.sbspro.2014.01.697‎
https://doi.org/10.1016/j.sbspro.2014.01.697‎
https://doi.org/10.1016/j.sbspro.2014.01.697‎
https://ec.europa.eu/epale/sites/epale/files/strateski_okvir_engl_priprema.pdf
https://ec.europa.eu/epale/sites/epale/files/strateski_okvir_engl_priprema.pdf
https://ec.europa.eu/epale/sites/epale/files/strateski_okvir_engl_priprema.pdf
https://ec.europa.eu/epale/sites/epale/files/strateski_okvir_engl_priprema.pdf
https://ec.europa.eu/epale/sites/epale/files/strateski_okvir_engl_priprema.pdf
https://ec.europa.eu/epale/sites/epale/files/strateski_okvir_engl_priprema.pdf
https://doi.org/10.1006/ceps.1999.1017‎
https://doi.org/10.1006/ceps.1999.1017‎
https://doi.org/10.1006/ceps.1999.1017‎
https://doi.org/10.1145/2534903.2534907‎
https://doi.org/10.1145/2534903.2534907‎
https://doi.org/10.1145/2534903.2534907‎
https://doi.org/10.1145/2534903.2534907‎
https://doi.org/10.1016/j.sbspro.2014.02.002‎
https://doi.org/10.1016/j.sbspro.2014.02.002‎
https://doi.org/10.1016/j.sbspro.2014.02.002‎
https://doi.org/10.1016/j.sbspro.2014.02.002‎
https://doi.org/10.1016/j.lindif.2017.04.010‎
https://doi.org/10.1016/j.lindif.2017.04.010‎
https://doi.org/10.1016/j.lindif.2017.04.010‎
https://doi.org/10.1016/j.lindif.2017.04.010‎
https://doi.org10.1016/j.adolescence.2008.06.007‎
https://doi.org10.1016/j.adolescence.2008.06.007‎
https://doi.org10.1016/j.adolescence.2008.06.007‎
https://doi.org/10.1037/lat0000031‎
https://doi.org/10.1037/lat0000031‎
https://doi.org/10.1037/lat0000031‎
https://doi.org/10.1037/lat0000031‎
https://doi.org/10.1093/oxfordhb/9780199734610.001.0001%20‎
https://doi.org/10.1093/oxfordhb/9780199734610.001.0001%20‎
https://civilica.com/doc/778591/‎
https://civilica.com/doc/778591/‎
https://civilica.com/doc/778591/‎
https://civilica.com/doc/778591/‎
https://civilica.com/doc/732311/‎
https://civilica.com/doc/732311/‎
https://civilica.com/doc/732311/‎
https://civilica.com/doc/732311/‎
https://civilica.com/doc/732311/‎
https://journalarsvot.com/index.php/ajvah/article/view/55.‎
https://journalarsvot.com/index.php/ajvah/article/view/55.‎
https://journalarsvot.com/index.php/ajvah/article/view/55.‎
https://journalarsvot.com/index.php/ajvah/article/view/55.‎
https://ganj.irandoc.ac.ir/?account_confirmation_success=true&client_id=1sqA4H--a0_DRKI_-‎mnTfQ&config=default&expiry=&token=NpqsKxNro_xrSp7FiQmWIQ&uid=matheducation408%40gmail.com#/articles/e422103‎‎3b052a3bb19c97b00d1935e33‎
https://ganj.irandoc.ac.ir/?account_confirmation_success=true&client_id=1sqA4H--a0_DRKI_-‎mnTfQ&config=default&expiry=&token=NpqsKxNro_xrSp7FiQmWIQ&uid=matheducation408%40gmail.com#/articles/e422103‎‎3b052a3bb19c97b00d1935e33‎
https://ganj.irandoc.ac.ir/?account_confirmation_success=true&client_id=1sqA4H--a0_DRKI_-‎mnTfQ&config=default&expiry=&token=NpqsKxNro_xrSp7FiQmWIQ&uid=matheducation408%40gmail.com#/articles/e422103‎‎3b052a3bb19c97b00d1935e33‎
https://ganj.irandoc.ac.ir/?account_confirmation_success=true&client_id=1sqA4H--a0_DRKI_-‎mnTfQ&config=default&expiry=&token=NpqsKxNro_xrSp7FiQmWIQ&uid=matheducation408%40gmail.com#/articles/e422103‎‎3b052a3bb19c97b00d1935e33‎
https://www.sid.ir/fa/seminar/ViewPaper.aspx?ID=29904‎
https://www.sid.ir/fa/seminar/ViewPaper.aspx?ID=29904‎
https://www.sid.ir/fa/seminar/ViewPaper.aspx?ID=29904‎
https://www.sid.ir/fa/seminar/ViewPaper.aspx?ID=29904‎
https://doi.org/10.1089/cyber.2018.0150‎
https://doi.org/10.1089/cyber.2018.0150‎
https://doi.org/10.1089/cyber.2018.0150‎
https://doi.org/10.1089/cyber.2018.0150‎
https://doi.org/10.1089/cyber.2018.0150‎
https://doi.org/10.1089/cyber.2018.0150‎
https://doi.org/10.1080/10494820.2018.1504308‎
https://doi.org/10.1080/10494820.2018.1504308‎
https://doi.org/10.1080/10494820.2018.1504308‎
https://doi.org/10.1080/10494820.2018.1504308‎
https://doi.org/10.11591/edulearn.v12i4.9334‎
https://doi.org/10.11591/edulearn.v12i4.9334‎
https://doi.org/10.11591/edulearn.v12i4.9334‎
https://doi.org/10.11591/edulearn.v12i4.9334‎
https://doi.org/10.3390/educsci8010006‎
https://doi.org/10.3390/educsci8010006‎
https://doi.org/10.3390/educsci8010006‎
https://doi.org/10.1016/j.autcon.2018.02.020‎
https://doi.org/10.1016/j.autcon.2018.02.020‎
https://doi.org/10.1016/j.autcon.2018.02.020‎
https://doi.org/10.1007/978-981-10-2419-1_2.‎
https://doi.org/10.1007/978-981-10-2419-1_2.‎
https://doi.org/10.1007/978-981-10-2419-1_2.‎
https://doi.org/10.1016/j.edurev.2016.11.002‎
https://doi.org/10.1016/j.edurev.2016.11.002‎
https://doi.org/10.1016/j.edurev.2016.11.002‎
https://doi.org/10.1016/j.edurev.2016.11.002‎

Tech. of Edu. J. 17(1): 87-102, Winter 2023 (1)

1F4) Glio o) 0 lois NV ale i igol (5908 cale 4 piii

[42] Sommerauer P, Miiller O. Augmented reality in informal
learning environments: A field experiment in a mathematics
exhibition. Computers & Education. 2014;79: 59-68.

[43] Zhang J, Sung YT, Hou HT, Chang KE. The development and
evaluation of an augmented reality-based armillary sphere for
astronomical observation instruction. Computers & education.
2014,73: 178-88.

[44] Chiang TH, Yang SJ, Hwang GJ. Students' online interactive
patterns in augmented reality-based inquiry activities.
Computers & Education. 2014;78: 97-108.

[45] Lin TJ, Duh HB, Li N, Wang HY, Tsai CC. An investigation of
learners' collaborative knowledge construction performances
and behavior patterns in an augmented reality simulation
system. Computers & Education. 2013;68: 314-21.

[46] Di Serio A, Ibafiez MB, Kloos CD. Impact of an augmented
reality system on students' motivation for a visual art course.
Computers & Education. 2013;68: 586-96.

[47] Ternier S, Klemke R, Kalz M, Van Ulzen P, Specht M.
ARLearn: Augmented Reality Meets Augmented Virtuality.
Journal of Universal Computer Science 18(15): 2143-2164.

[48] Parhizkar B, Obeidy WK, Chowdhury SA, Gebril ZM, Ngan
MN, Lashkari AH. Android mobile augmented reality application
based on different learning theories for primary school children.
International Conference on Multimedia Computing and
Systems: 2012 May 10: IEEE.

[49] Pourghaz S, Toomaj A, razzagian garmroodi Z. The Impact
of Augmented Reality Education on Students' Math Anxiety and
Enter Journal’s

Academic Desire in Mathematics.

title?.2020; 6(18): 13-30.
OB S gi (B o
AUTHOR(S) BIOSKETCHES

hisel 095 Lol ul (g pmre (Lo o
Aa.e(_-» OO ul.«.ida)& B il Ls-AoLi)
Sy bl ail oo B e aigs
Jw o 1) o )5 ol bl
5 ole,S bl aps o iy 51 VYAD
Jlw o 1y (2l (hs9el (6558 S 0
b ol Sladss g pele oty Dl oljT o5 zils 51V YAY

5 31 pime e jo adlis (paiiz (eSU pioren adlosgas
2 8 lsredn g odges ;e (Ml Lol 5 (>
Al 6 ) Ken gl sole pine dlore g Gules o

Marjan Moayeri, Assistant professor, Department of
Mathematics Education, Farhan Gian University, Tehran, Iran

M.moayeri@cfu.ac.ir

[30] Ibafiez MB, Di Serio A, Villardn D, Kloos CD. Experimenting
with electromagnetism using augmented reality: Impact on flow
student experience and educational effectiveness. Computers &
Education. 2014 1;71: 1-3.

[31] Sun KT, Chen MH. Utilizing free augmented reality app for
learning geometry at elementary school in Taiwan: Take
volumetric measurement of compound body for example.
International Journal of Distance Education Technologies
(IJDET). 2019;17(4): 36-53.

[32] Palanci A, Turan Z. How Does the Use of the Augmented
Reality Technology in Mathematics Education Affect Learning
Processes? A Systematic Review. Uluslararasi Egitim
Programlari ve Odretim Calismalari Dergisi. 2021;11(1): 89-110.

[33] Badeleh, A., Toomaj, A., Ghobadiyan, M. The Impact of
Cognitive Load and Augmented Reality Technology Methods on
Students' Learning-Retention in Mathematics. Research in
Curriculum Planning. 2021; 18(68): 163-177.

[34] Rostami M, Talepasand S, Mohammadyfar M. The
Development and Effectiveness of Cognitive Load Theory Group
Teaching on Algebra Concept, the Perceived Cognitive Load,
Achievement Behaviors and Efficiency in Learning. Educational
Development of Jundishapur. 2017; 18(8): 1-9.

[35] Kellems RO, Cacciatore G, Hansen BD, Sabey CV, Bussey HC,
Morris JR. Effectiveness of video prompting delivered via
augmented reality for teaching transition-related math skills to
adults with intellectual disabilities. Journal of Special Education
Technology. 2020.

[36] Wetzel AP, Mazmanian PE, Hojat M, Kreutzer KO, Carrico
RJ, Carr C, Veloski J, Rafig A. Measuring medical students'
orientation toward lifelong learning: a psychometric evaluation.
Academic medicine. 2010;85(10): S41-4.

[37] Schaufeli WB, Salanova M, Gonzalez-Roma V, Bakker AB.
The measurement of engagement and burnout: A two sample
confirmatory factor analytic approach. Journal of Happiness
studies. 2002;3(1): 71-92.

[38] Ghasemipirbalooti M, Hasanvand B, Khaliligheshnigani Z.
Psychometri properties of the academic engagement Scale.
Quarterly of Educational Measurement. 2017;8(29): 167-84.

[39] Ibanez MB, Di-Serio A, Villaran-Molina D, Delgado-Kloos C.
Support for augmented reality simulation systems: The effects
of scaffolding on learning outcomes and behavior patterns. IEEE
Transactions on Learning Technologies. 2015;9(1): 46-56.

[40] Wei X, Weng D, Liu Y, Wang Y. Teaching based on
augmented reality for a technical creative design course.
Computers & Education. 2015;81: 221-34.

[41] Chen CP, Wang CH. Employing augmented-reality-
embedded instruction to disperse the imparities of individual
differences in earth science learning. Journal of Science
Education and Technology. 2015;24(6): 835-47.


https://doi.org/10.1016/j.compedu.2013.09.004‎
https://doi.org/10.1016/j.compedu.2013.09.004‎
https://doi.org/10.1016/j.compedu.2013.09.004‎
https://doi.org/10.1016/j.compedu.2013.09.004‎
https://doi.org/10.4018/IJDET.2019100103‎
https://doi.org/10.4018/IJDET.2019100103‎
https://doi.org/10.4018/IJDET.2019100103‎
https://doi.org/10.4018/IJDET.2019100103‎
https://doi.org/10.4018/IJDET.2019100103‎
https://doi.org/10.31704/ijocis.2021.005‎
https://doi.org/10.31704/ijocis.2021.005‎
https://doi.org/10.31704/ijocis.2021.005‎
https://doi.org/10.31704/ijocis.2021.005‎
https://doi.org10.30486/jsre.2021.1893684.1578‎
https://doi.org10.30486/jsre.2021.1893684.1578‎
https://doi.org10.30486/jsre.2021.1893684.1578‎
https://doi.org10.30486/jsre.2021.1893684.1578‎
https://www.sid.ir/en/journal/ViewPaper.aspx?id=651819‎
https://www.sid.ir/en/journal/ViewPaper.aspx?id=651819‎
https://www.sid.ir/en/journal/ViewPaper.aspx?id=651819‎
https://www.sid.ir/en/journal/ViewPaper.aspx?id=651819‎
https://www.sid.ir/en/journal/ViewPaper.aspx?id=651819‎
https://doi.org/10.1177/0162643420916879‎
https://doi.org/10.1177/0162643420916879‎
https://doi.org/10.1177/0162643420916879‎
https://doi.org/10.1177/0162643420916879‎
https://doi.org/10.1177/0162643420916879‎
https://doi.org/10.1097/ACM.0b013e3181ed1ae9‎
https://doi.org/10.1097/ACM.0b013e3181ed1ae9‎
https://doi.org/10.1097/ACM.0b013e3181ed1ae9‎
https://doi.org/10.1097/ACM.0b013e3181ed1ae9‎
https://doi.org/10.1023/A:1015630930326‎
https://doi.org/10.1023/A:1015630930326‎
https://doi.org/10.1023/A:1015630930326‎
https://doi.org/10.1023/A:1015630930326‎
https://doi.org/10.22054/JEM.2018.22309.1545‎
https://doi.org/10.22054/JEM.2018.22309.1545‎
https://doi.org/10.22054/JEM.2018.22309.1545‎
https://ieeexplore.ieee.org/abstract/document/7123626.‎
https://ieeexplore.ieee.org/abstract/document/7123626.‎
https://ieeexplore.ieee.org/abstract/document/7123626.‎
https://ieeexplore.ieee.org/abstract/document/7123626.‎
https://doi.org/10.1016/j.compedu.2014.10.017‎
https://doi.org/10.1016/j.compedu.2014.10.017‎
https://doi.org/10.1016/j.compedu.2014.10.017‎
https://doi.org/10.1007/s10956-015-9567-3‎
https://doi.org/10.1007/s10956-015-9567-3‎
https://doi.org/10.1007/s10956-015-9567-3‎
https://doi.org/10.1007/s10956-015-9567-3‎
https://doi.org/10.1016/j.compedu.2014.07.013‎
https://doi.org/10.1016/j.compedu.2014.07.013‎
https://doi.org/10.1016/j.compedu.2014.07.013‎
https://doi.org/10.1016/j.compedu.2014.01.003‎
https://doi.org/10.1016/j.compedu.2014.01.003‎
https://doi.org/10.1016/j.compedu.2014.01.003‎
https://doi.org/10.1016/j.compedu.2014.01.003‎
https://doi.org/10.1016/j.compedu.2014.05.006‎
https://doi.org/10.1016/j.compedu.2014.05.006‎
https://doi.org/10.1016/j.compedu.2014.05.006‎
https://doi.org/10.1016/j.compedu.2013.05.011‎
https://doi.org/10.1016/j.compedu.2013.05.011‎
https://doi.org/10.1016/j.compedu.2013.05.011‎
https://doi.org/10.1016/j.compedu.2013.05.011‎
https://doi.org/10.1016/j.compedu.2012.03.002‎
https://doi.org/10.1016/j.compedu.2012.03.002‎
https://doi.org/10.1016/j.compedu.2012.03.002‎
https://doi.org/10.3217/jucs-018-15-2143‎
https://doi.org/10.3217/jucs-018-15-2143‎
https://doi.org/10.3217/jucs-018-15-2143‎
https://doi.org/10.1109/ICMCS.2012.6320114‎
https://doi.org/10.1109/ICMCS.2012.6320114‎
https://doi.org/10.1109/ICMCS.2012.6320114‎
https://doi.org/10.1109/ICMCS.2012.6320114‎
https://doi.org/10.1109/ICMCS.2012.6320114‎
https://www.sid.ir/en/journal/ViewPaper.aspx?id=795679‎
https://www.sid.ir/en/journal/ViewPaper.aspx?id=795679‎
https://www.sid.ir/en/journal/ViewPaper.aspx?id=795679‎
https://www.sid.ir/en/journal/ViewPaper.aspx?id=795679‎

M.Moayeri (-Y) S0 Hlo o

Citation (Vancoure): Moayeri M. [The effectiveness of augmented reality-based mathematics education in
cyberspace on student teachers’ lifelong learning and academic engagement]. Tech. Edu. J. 2023; 17(1): 87-102

&) https://doi.org/10.22061/tej.2022.8429.2666

COPYRIGHTS
@ o ©2023 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the original
authors and source are cited. No permission is required from the authors or the publishers.

BY NC




