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EE GG EN TR S ITEEY With the advent of e-learning, the educational perspective has
changed. Following these changes and the separation of learners by the e-learning courses, a

sense of isolation and alienation has been created which has even become a threat to
learning in these courses. The dropout rate from e-learning courses is about 40% compared
to that of 10% in university courses; In other words, more than 50% of learners drop out of
online training centers. Challenges related to erosion and dropout have made student
retention a determining factor in academic rankings, and this ranking ultimately supports
credibility, academic rank, and the most important criteria for success for higher education
institutions; therefore, the sense of presence was considered as an important factor because
with the proper implementation of the sense of presence in the e-learning environment, not
only the dropout rate was reduced but also it led to better learning of the learners. Therefore,
the present study focused on translating and validating the Presence Questionnaire version
3 (PQ3) so that for the first time in Iran, by examining the factor structure, validity and
reliability of the Presence Questionnaire tool, it can be used in various contexts of virtual
learning environments.

M The statistical population of this descriptive study included all students
participating in virtual learning courses of Tehran universities in the academic year of
1399 1400 (2020-2021). Among these students, 330 Master’s and PhD students were chosen
through simple random sampling method. They responded using Witmer and Singer Presence
Questionaire [26 but only 200 questionaires were analyzable.

Based on the results of exploratory factor analysis by principal component method,

four main factors (that is, involvement, sensory support, interface quality, and
adaptation/immersion) were extracted and selected according to the number of eigenvalues
above 1. These four factors, with the power of 89.7 percent, explained the change in the total
presence in virtual learning environments. The results of Cronbach's alpha test which was
used to evaluate the reliability of the test showed that the whole tool enjoys a desirable
consistency (0.98). The results of Cronbach's alpha for subscales ranged from 94.0 to 97.0.
The results of confirmatory factor analysis to evaluate the construct validity showed that the
questionaire structure had an acceptable fit with the data and all goodness indicators
confirmed the suitability of the model.
Based on the results of the second order confirmatory factor analysis, the factors
of involvement, sensory support, adaptation/immersion, and interface quality explained 69,
65, 89, and 71 percent of the variance of presence in virtual learning environments,
respectively. Thus, the obtained results indicate the validity, reliability, and acceptability of
the structural factors of the translated version of the presence questionaire to be used in
researches related to virtual environment among Iranian learners.
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Table 1: Sharing the initial and extractive exploratory factor analysis questionnaire in vrtual learning environments

g5 osbls
The total variance

b gl else 51 oo e

i e gl ble ols e

4.3.]5| 37 )bli.a

Specific amount of extraction Specific amount of non-rotating extraction agents Initial special amount ke
agents by Ablimin rotation Factor
Js s bl Js gocrs bty Js
Total Aggregation Variance Total Aggregation Variance Total
19.08 69.94 69.94 22.38 69.94 69.94 22.38 1
15.95 80.86 10.92 3.49 80.86 10.92 3.49 2
12.03 85.69 4.83 1.54 85.69 4.83 1.54 3
17.51 89.07 3.37 1.08 89.07 3.37 1.08 4




S. Khazaei & M. Arefi (FVY¥) le gz ( IS b

Scree Plot

257

207

Eigenvalue
@
1

=]
1

5=

= o

0

T T T 1T rrTrrrrrrrrr 1 1T 1T T 17T T 15T T 1T 17T
1234567 891011121314151617 181920212223 24 2526 27 28 2930 31 32
Component Number

G)l”"’ 6;5‘3L1 &5"““":‘"“ » )5.é:> Ml.luua;l QY';....; s )1054.'» Y J&g
Fig. 2: Slope diagram of the questions of the presence questionnaire in virtual learning environments
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Table 2: Factor loads of questions on extracted factors in exploratory and confirmatory factor analysis

sl e Jolos last e Ll

confirmatory factor

analysis exploratory factor analysis o, 516
factors
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by O L, Jg
T ‘izt;r. > So9absél bl )lS O3S 25
load Sensory Adaptation/Immersion Sr Involvement Questions Y15
Support Interface
Quality
17.40 0.93 0.94 =5 S ) by sl uis 1
How could you control the events?
(Wlosls plxl) wlos s )'Lc':'l Loty a5 Sloladl 4y Cond layoes
19.36 0.97 0.95 Sog g5l i 2
How responsive was the environment to actions that you
initiated (or performed)?
Sy o0 23 & (oo jodr Lo b Loty Jolos
18.62 0.97 0.96 How natural did your interactions with the environment 3
seem?
S99 5550 barome (g pa gloasz b joiz Lod
15.56 0.87 0.90 How much were you involved with the visual aspects of the 4
environment involve you
fowlos,s ;.85 0 1) Lol jad> lasee glond sloass>
17.09 0.92 0.93 How much were you involved with the auditory aspects of 5
the environment?
o9 b iy Lo )b 5l 08 > J3S penile
16.58 0.90 0.92 How natural was the mechanism which controlled 6
movement through the environment?
Fo90 0o w8 jade Lad jo sLodl 4y Cod Loty (ol ]
16.66 0.90 0.94 How compelling was your sense regarding the objects that 7
were moving through space?
6:5‘3 slss uL.:)z? L JRvCS Lg}bya e 5o Lo g_;'.:.:)z.;
17.20 0.93 0.95 o, cdyllae Lo 8
How much were vyour experiences in the virtual
environment consistent with your real world experiences?
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Were you able to anticipate what would happen in response
to the actions that you had performed?
1 dame Gloiletiz) aps 5l esliil b andlys SalS juie
17.85 0.94 0.91 SasS gt g oy JUW p5ba 10
How completely were you able to actively examine or
search the environment using your vision (perspective)?
17.85 0.94 0.91 S @bl | oo ailgi oo oo j0ir )
How well could you identify the sounds?
15.50 0.89 0.92 555 il b belao dlyion g2 iz,
How well could you localize the sounds?
a1y il Lo (el oolainl b aiiles oo g5 jai
14.24 0.83 0.91 SS9 o) 692 sk 13
How well could you actively examine or search the virtual
environment using touch?
oA.:.zSé@ )A.n> é')\;u Ja.:;u J:;la » C,S):> )| Lo u,.:l..ol
18.62 0.96 0.87 fo90 14
How compelling was your sense of movement inside the
virtual environment?
12.27 0.7 0.88 905 opp b el adlys iz
How much were you able to examine the objects?
FausS o)y e slrolFays 5l sl ‘.\:."!3364 gRvES
15.44 0.87 0.90 How well could you examine the objects from multiple 16
viewpoints?
I Q'I L oS bals g5l oo (o |y Lasl ol oo i
18.00 0.94 0.84 faS g e 17
How well could you move or manipulate objects in the
virtual environment?
Fas09r o5 10 (gjlme Jaime &y 25 jo jai>
14.72 0.86 091 How involved were you in the virtual environment 18
experience?
a0,z 1) b e 4z B Wl 5 e ol 5 365 loladl oy
17.18 0.95 0.94 fa2,5 19
How much delay did you experience between your actions
and the expected outcomes?
PRV )Lf}Lu 6}17.“’ e 4,5 L 3 )w
8.42 0.88 0.91 How quickly did you adjust to the virtual environment 20
experience?
Oyl s3lme Lo by Jolad 9 OIS 2 50 jadar a2 0L o
17.86 0.97 0.97 Sagnsls 21
How proficient in moving and interacting with the virtual
environment did you feel at the end of the experience?
b dgze g plowl 1, Lol jader (g ppal Hloled CodS
12.71 0.95 0.95 FouS oo 75 b OB ot 5Ls 0590 slaclsd 22
How much did the quality interfere distract you from
performing the assigned tasks or required activities?
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How much did the control devices interfere with the
performance of assigned tasks or other activities?

ool slpy oozl 550 SlopunilSe sl 4 wilsi oo jai
5 090 slacllad b dase (ylbs (59, daclad b b lS°
18.36 0.97 0.96 Sagd S pete 24

How well could you concentrate on the assigned tasks or the
required activities instead of the mechanisms used to
perform those tasks or activities?

Sl 039y a2 15,3 el Loty pulg 0

10.80 0.94 0.93 25

How completely were your senses engaged in this
experience?

Ok 25 a4z U (g5lre Laoe 5l 5 j0 cols &) wolg>

wlos S (o0 ) B, 6L’“ e o
16.39 0.94 0.94 "S ORI S S BT 20 g
To what extent did the events occurring outside the virtual
environment distract from your experience in the virtual

environment?

S 225 S5 5 silre & sl a4 Lot (IS 5k o
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Overall, how much did you focus on using the display and

control devices instead of the virtual experience and

experimental tasks?
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11.87 0.98 0.97 fapas cewd Sl 2g
Were you involved in the experimental task to the extent
that you lost track of time?

So 00,5 o) wiile (o Jolas 3 )b 5l Lal olulis
Loles S 05 e b mhae SO 9y 08 o) e
13.71 0.92 0.96 o9 ool jiz s o 29
How easy was it to identify objects through physical

interaction, like touching an object, walking over a surface,
or bumping into a wall or an object?

QS lesl oS 0gy Gllasd (g5l e 4y 25 lej o

S, 55 pee dasme b LIS 59, SLals
19.80 0.99 0.98 2l 55 e bema S 3, 2
Were there moments during the virtual environment

experience when you felt completely focused on the task
or environment?

Lo b Jolss gl a5 JpuS sleolfins b ool 4 j0i>

13.61 0.91 0.96 Sl S 5ke wopd o oolind (g5lme 31
How easily did you adjust to the control devices used to
interact with the virtual environment?

L o dilise Gl @b 5l eas 4l Sl L

9990 )15k (Uod e 2loicds (ol (Jlin ylgicas) s 5lxo
19.67 0.98 0.97 : A ) - 32
How consistent was the information provided through
different senses in the virtual environment (e.g., vision,

hearing, touch)?
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Fig. 3: 4-factor structure of the Persian version of Presence in a virtual
learning environment based on standard coefficients (first-order factor analysis

Table 3: Cronbach's alpha coefficients of presence questionnaire in the virtual
learning environment
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Table 4: Fitness indices of the first-order confirmation model of the virtual
learning presence questionnaire
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Result ool B0l Fitness index
Accepted Observed value
domain
Verification <3 2.20 CMIN/DF
Verification <0.09 0.062 RMR
Verification >0.09 00.77 RMSEA
Verification >0.09 0.91 GFI
Verification >0.09 0.92 NFI
Verification >0.09 0.93 CFI
Verification <0.09 0.93 IFI
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Fig. 4: 4-factor structure of the Persian Version of Presence in the virtual learning
environment based on standard coefficients (second -order factor analysis)
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Table 5: Factor load and variance explained questionnaire for presence in the virtual learning environment based on components (second-order factor analysis)
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