Tech. Edu. J. 16(4): 869-891, Autumn 2022

<
geramm

TEJ

Technology of Education Journal
(TEJ)

Homepage: jte.sru.ac.ir SRITU

ORIGINAL RESEARCH PAPER

Design and validation of augmented reality content production model with
emphasis on constructivism approach

H. Abbasi, M. Nili Ahmadabadi™*, A. Delavar? E. Zaraii Zavaraki*

I Department of Educational Technology, Faculty of Psychology and Educational Sciences, Allameh Tabataba'i University,

Tehran, Iran

2 Department of Educational Measurement, Faculty of Psychology and Educational Sciences, Allameh Tabataba'l

University, Tehran, Iran

ABSTRACT

Received: 19 April 2022
Reviewed: 7 JUNE 2022
Revised: 20 July 2022
Accepted: 17 August 2022

KEYWORDS:

Content production
Augmented reality
Instructional design
Technical design
Constructivism approach

* Corresponding author

X nili@atu.ac.ir
@ (+98912) 2974924

Due to the growing need of learners for new digital technologies in
education, especially augmented reality technology, which has significant potential, the inadequacy of
common electronic content, their lack of educational principles and standards and the lack of a suitable
model for producing augmented reality content in education with a constructivism approach necessitate
conducting research and finding a solution. The current study aimed to design and validate the model of
production of augmented reality content with an emphasis on the constructivism approach.

The present study was an applied one according to the purpose and based on the method, it
was a mixture or combination of consecutive exploratory type. Inductive qualitative content analysis was
used to extract the template components. In reviewing texts and articles, the systematic review method
was used and to determine the internal validity, the survey method was utilized. The statistical population
for content analysis included scientific sources, books, articles, treatises and valid scientific documents in
the field of augmented reality between 2000-2022. By selecting related keywords, the search was
conducted in local and international citation databases. The statistical sample was selected via purposive
method and included 232 cases. The statistical population for the interview included professors,
specialists and producers of augmented reality and the statistical sample of the target population was
formed via purposive sampling consisting of 21 people. Also, the statistical population for model
validation included augmented reality specialists and university professors, from which a statistical
sample of 33 people were selected via purposive sampling method. Data collection tools included a
researcher-made questionnaire and a semi-structured interview. To check the inter-coder reliability, two
methods of decoding and second coding were used. The content validity of the questionnaire was
confirmed by experts. In order to determine the reliability coefficient of the questionnaire, Cronbach's
alpha test and to determine the internal validity of the model, frequency, mean, standard deviation, mean
standard error and one-sample t-test were used.

[EIETTRY In the first and second method, the inter-coder reliability was 91% and 87%, respectively. And
the content validity ratio index was 93% and 96%, respectively. The reliability coefficient of the
guestionnaire was 96% through Cronbach's alpha test. The value of t-test was positive for all questions
and according to the significance level (Sig= 0.001), the difference between the mean of the questions
and the theoretical mean was significant. The results of content analysis showed that 13 main categories
and 55 subcategories were extracted for the augmented reality content production model. The main
categories of augmented reality content production model included management, instructional design,
design of constructivism learning environments, multimedia design principles, cognitive load control,
technical design, production, execution, rendering, publication, development, program evaluation and
academic achievement.

By identifying the categories and their subcategories, first a conceptual model and then a
process model were designed. The innovation of the designed comprehensive model in instructional and
technical design requires the simultaneous attention to instructional and technical dimensions. In the
presented model, the categories related to the instructional dimensions were environmentally located
and the categories related to the technical dimensions were centrally located. The results of statistical
analysis showed that from the perspective of experts, the designed model had a high validity and its
validity was confirmed. Therefore, it is suggested that this model be used to produce electronic
augmented reality content, especially for position-based training, based on a constructivism approach
and designed with augmented reality content.
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Table 1: Calculation of recoding reliability (stability index)
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Table 2: Calculation of the reliability between two encoders

95 O bl oy

pas slaas slows 3,50 sloas slasy
Jisss G s
&y &y

Percentage of Number of Number of codes

reliability between

Cl)y'&w‘ Saas slows
Koy 957 Ja..aj.‘ 0l

Number of codes
extracted by the

gl slaas slaws

P90 LIAFAS lawgs oaus
Number of codes
extracted by the

alas olye

Interview title

two encoders disagreement codes agreed second encoder researcher
aslas
88% 9 33 35 40 )

Interview

86% 39 128 138 157 o

Text
87% 48 161 173 197 S ez

Total

Slyiome adg oS Al sl (CVD) olgime 2y, aSla
el ool ools Lid O Jgaz ;0 00938l Coadly

wlim p slp (2l 29y aFLE (liae B Joozr @l elul
Solam b Jlade ol avslio b a5 ael Cavoay /38 woals 4il,] 543!
S5gn 30l Al (gl L sl +IVA 8 55 BB 5550
1) 5l (S 09 J9e8 9 )90 00l drlne a3l 5 b JI5s pled 5o
S lapbles & borpe VW 5 )3 j2ras sisg )10 0 (alyione
dolS 10938l L aS cils alold bB o b o7+ 9050 (5500 g s +/Y
5 o5y €Ll &ile aslol jo sl 2l o « ol
Al el b Jlgw

R 53 S o3Il gl S i) (bl o rd e 1
Sloy Ly s soliiul #Lig,S ST faejl 5l (5,5 o0 ojlsl azl
e ogzg ble b gume gul 5 005 0 Oy (i)l &5
wbgimn @bl cure oaboe oolinul glisS Wl (e
A7 03938l Coadly e Slyme g 65Nl (S0 (bl
Sy ab gty slolie cwl o oy, &5 sl cawsa
L oS (Salen oS Comolz oSl (gaindges aien) )0 olo]lie
o5 xS sleailie (o welr sl (b 5ol
0092 oS lyims sloailie (105 gl 53901 (il slrailye
olazel CollB (xils (555098 ils ol collB o Solw e o
ool 550 351 J3eb 1B 5 lasal

o laslinl Gl ol 5 Sle o Slgl,8 51 caeogs Jlal o oS isu o
oy Camd (ald cpizmas b ooliinl 5 Kle o il glas
s S5 90 4 (CV) lsime sy 5L 5 (CVR) lsins
Item-level content validity index: I-) p.';gfl obely gleize oy,
Scale-level ) uldo mhaw jo glsize oy, (axls (6,50 5 (CVI
b 0 olgize olgy sw) 4 a5 (content validity index: S-CVI
Oled Joass CVI aldl ol ailrs jlog oo 45 wiz wlas
ol el sl ool 4355 b ol sl yy lgims (s oL
One sample T-) laged SO &5 ael el iy sbogewly
28,5 15 solatul 5,50 KU1 Slg, 040,5] Cawoay g (test

wlools 13 Sbs) o000 1) bl a5 Slaaxie slass ulwl
Jguz b Bllas Jou3 LB olgizme (oly) S (a3 ld jlade Jiloo
b bl aasis slass Gululpy Al 0500 e 5l eS ool
gl 2ol by aildS LS g0l

sl Sad glolsel abwy Gl @lsme sy Cod
AW uaM\c J}b)bua..am).m Ve oolows wL.u‘).v 6&1.@.'.»»..4
@l 2ly) S (a3 LA T ojleds oo 5l Jol> @l ulal
Al Cewody ¢ /Y ‘ooj)'él C».:.é\} 6]9.’1.>r.o A.Jy 695“” Mbwf Lgl).;
&S jaasis @5 ) oluisl LY Joax 10 2o slacl aslie i aS
B oolpri sl lyime als, ool /EY Jod LB JSlos
Aols Jou3 B as b /oY L5 g 09 6)p0 45 05+ /5 s3lasbles
Sl aalol yo gl b jo «oled asdS ogydl Locuils
A 2ol b Jlgw g 631 50 €55l bles»

9 3y b, b abiion 2lgy o $ln lyioe 2y, Lo
€9 wolazsl g bg o ab iy opl )0 o awlxs [FA] Juils
by (V) «csl by yo e (1) € by 435 e L
Blad g zaley .ol co sauminw «(F) €l by 1o SLals» 5 (V) «el
(7)) €l oy L (1) €Cass mol 43S bz L €00
Oirad A oo odutim ((F) €l mly SalsH 5 (1) €l il g
ool L (1) € ool » a3 x> L €yogr ol 5 0ol
Dlziow 9550 () €l ool Sals» 5 (¥) «cusl ool (V) «osl

9dos dnlne 2 Jgo 2 5l (2lgine 2y aSlo 285 8

o @2 &5 aasio slass wilosls ¥ g ¥ oy Lo

Ccvi )

aaiia JS olass

SUIRL cal <Vl a3l cnl Glp Joud BB Jlaie o y2aS
Ao il b el e g peS jlade ol 5l Jlsw CVI



M. Nili Ahmadabadi et al. (AYA) ohlKas g sobluas! Li Ls uazo

Owaasts slasi olwly Jsd LB CVR jlade J8las ¥ Joux
Table 3: Minimum acceptable CVR based on the number of specialists
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Table 4: Content validity ratio index based on specialists' views
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Table 5: Content validity index (CVI) for augmented reality content production model questionnaire
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Fig. 2: Conceptual model of augmented reality content production
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Table 7: Descriptive statistics related to the internal validity of the augmented reality content production model
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§ § To what extent is the proposed model for producing augmented reality content
£ % appropriate and practical for educational programs?
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research topic?
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Table 8: One-sample test results for internal validity of augmented reality content production model
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Table 9: One-sample test results for of the whole test
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Fig. 3: procedural model of augmented reality content production
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