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Abstract
Background and Objectives: The purpose of this study is to construct and validate a student e-learning

questionnaire.

Methodology: This research is an applied study in terms of purpose and a quantitative research in terms

of method. The statistical population of the study includes all graduate students of Shahid Chamran
University of Ahvaz, whose number according to the announcement of the university is 4443 people
for the academic year 1400-99. There is no general agreement on the number of samples in factor
analysis, but in general, most researchers consider a sample of at least 200 to be suitable for factor
analysis (Brown, 2015). Meanwhile, Klein (2015) considers at least 200 samples suitable for this type
of analysis (Kline, 2015). Therefore, 200 people participated in this study as a research sample. The
e-learning questionnaire developed in this study is the result of library studies and review of virtual
learning patterns, which was designed with the inspiration of Salmon (2004) model with emphasis
on students' e-learning. This questionnaire is designed for 36 questions on a 5-point scale (very low
to very high). To quantify these scales, the scores are given a score from one to five. In the quantitative
part, the face and structure validity of the constructed questionnaire was reported to be good and the
reliability of the instrument was obtained through Cronbach's alpha test of 0.97. To analyze the data
from the exploratory factor analysis test using SPSS software version 22; Confirmatory factor analysis
was performed using LISREL software (8 * 8 version). In this research, regarding exploratory factor
analysis, the principal component method and varimax rotation have been used. In this study, to
measure the validity of the four-factor model of the questionnaire, the fitness indicators of the model
such as degree of freedom, statistical values of compliance criteria, adjusted fitness, softened fitness
index, non-softened fitness index, adaptive fitness index, and the second root mean of residual
squares Standardized has been used and its standard criteria have been measured based on studies
such as Geffen et al. (2013).

Findings: The results of research tests showed that the reliability of the e-learning questionnaire with

overall Cronbach's alpha coefficient of 0.97 and Cronbach's alpha coefficients of the components
between 0.88 to 0.96 is appropriate and satisfactory. Sampling adequacy index and Bartlett sphericity


https://doi.org/10.22055/slis.2021.36580.1820

Khademizadeh: Construction and validation of students’ e-learning questionnaire ...

test were calculated for factor analysis. In addition to the adequacy of sampling, the implementation
of factor analysis based on the studied matrix was also justified, so the e-learning questionnaire has
a suitable factor structure. All 36 items of the questionnaire are correlated. The correlation between
the constructs of the students' e-learning questionnaire is significant and it can be said that the
designed questionnaire has a good differential validity for the structures.

Discussion: The evaluation of e-learning in universities and higher education institutions is one of the
topics that is extremely important in today's world and studies are needed to develop and promote
it. There seems to be no standard tool for assessing e-learning and there is a variety of tools in this
area. Therefore, the present study was conducted with the aim of constructing and validating a
questionnaire to evaluate e-learning. Validation of questionnaires is very important and validation
of tools is an important step in determining the psychometric properties of those tools. Once the
tools are validated, their use can be helpful for proper evaluation. Therefore, the present designed
questionnaire was tested for validation. In e-learning, students have access to e-content, and any
amount of e-content provided has the appropriate variety and attractiveness, increases the
motivation of students in e-learning. E-learning programs are effective in promoting student
learning motivation. These include guides, procedures, and ways to access electronic content. The e-
learning process should be designed to be compatible with any level of media literacy of students and
enable students to actively participate in the design of courses, programs and e-content to make e-
learning successful. Finally, the results showed that the 4-factor model has an acceptable fit with the
research data. In general, according to the results of the present study, the designed items of the
present questionnaire in the field of e-learning assessment are valid and reliable questionnaires that
can be used in future studies using this tool to determine e-learning among students that provides
useful planning information. And deficiencies and shortcomings are addressed by policy makers and
managers.
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Figure 1: Scree test to determine the number of agents
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Table (2): Statistical indicators related to factors

Cumulative percentage of Percentage of variance
variance explained explained Special value Factors
Ty il sl (oo Ao yd 0318 Zogi il 519 N3 039 sl Jolgs
A 0318 Sl A
Creation and internalization of
27197 27/97 10/07 knowledge
Sl gl S35 okl
Access and motivation
42/1 14/1 z.
/10 3 5/08 S 5 s
Exchange of information
55/96 13/86 4/99 Sleybl Jsls
Online socialization
68/27 12/30 4/43
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Table (r): Factor load of students’ e-learning questionnaire items
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The student has access to the required electronic content.
:)l:wﬁ»;jysj}»&jfgtél}:,uqﬁdb. 0/611
The electronic content provided has a good variety.
ol wtﬁ@:@,m,\;m,\éb&nd\w 0/645
The student is provided with access to e-learning space.
358 o oalp (Sn S 55aT (b 4y Ol el g s, 0/526
Electronic space and content are attractive.
Wl 35551 0 3Y e 5 (s S (sl g 5 L /517
E-learning programs enhance student learning motivation.
AR (o 5,0, C5_}':f5li d:_):s"‘ éé}fg‘ L{‘;)}"T sladal 5 0/527

The existence of a guide and the procedure and guidelines have facilitated access to electronic

content.

0/434
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The e-learning process is designed to match any level of student media literacy.

Cillae Ol s (51 by 3l g el 2 b4 ol ok (1 b (51458 4 (ST S (6 S sl il b

AL asls 0/681
Students have the opportunity to actively participate in the design of courses, programs and
electronic content.
S8 S (gl gmen 5 s asli s e W oysn b 3 b sk & Ljls |y s b ol O gl 0/618

LS oS

In the e-learning process, students learn the behaviors, norms, and maps required for the course.

L30T o1 393 515 2500 B 5 ot 5 Lo gzl 5131 (S 21 5,87k 13 5o 0/692
In these courses, students' individual talents flourish.
Db oo 1SCE O gmeiils (63 3 (laslazal b o5 ol 53 0/464
Social interaction is created between students in the courses.
g or bl boy 93 53 Ol edils o laz Jolize 257 0/649
Students trust the content presented in cyberspace.
S o slazel (5 lome (53D 3 ok 1,1 (5l yn & O gl /621
The learning environment created allows for participation with respect and freedom of opinion.
3557 on ol B 1 oo (63137 5 pl il b S 5l OISl 0 bl (5,5 5L Jaea. 0/476
The e-learning environment allows for the resolution of interpersonal and group conflicts. \
53T o o813 s 25 8 55353 o Do Jor OISl (S5 S 5T oo

0/510

E-learning space allows the rapid exchange of information in two-way and multi-way.

o R L 56 s Do | ST e a5 O (S5s S01 (6,0 (sl

0/666
AS
Interactions between students make it possible to achieve learning goals.
33l or S 1y (6,8 3L Oolaal 4 plaws 0L smiils o Jule, 0/726
The skills needed to focus on learning needs and searching for the right information are taught.
345 0315 25 58T lie DM (6 st 5 (58 3k SLSL 2 55 o3 610 5L 350 Slee 0/635
The e-learning space created has enabled free communication between students.
Cal 03,8 wal 3 1, Ol il &1, byl 08l et sloul (Ks8I (5,8 sl (slab, 0/462
Students meet their information needs through continuous communication.
ST n 03551 2 aten BLi) 5 b 511 55 Sl (slajl 0L s il 0/489
The e-learning environment provides time management skills for better information
management.
Rty 15 el g Ll ol - 97U (5,8 3L Lasea 0/506

o A D] 2 Sy e (515 Ol Dyt sl Dl (S S (6,8 5k L

The necessary platform for the validation of information in e-learning is provided.
ool o ool 5 S SN 55587 55 SleMbl v el (ol Y e 0/566
It is possible to develop group learning about the problem in the e-learning process.
3)13 55 (S5 S (6, S5k Al b s St 50 05 25 (S 0k wmn s OIS /536
Multiple interactions and collaborations in e-learning create new knowledge.
ST ol (Gt s L;f-ijjgj' Lgﬂf:l.:): sdaze sl 6,8 5 Ml 0/644
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Knowledge sharing is easy.
Sl QLT 2l o871 2, 0/663
The possibility of discussing the subject in the created learning space creates or expands new
knowledge.
o DS Lol ) e I ol sl (6,5 T0L (sl 5o (@ R STt Ol 0/620
das.

An e-learning space allows students to develop ideas.

.m:wjb;,s‘;um_lu.u:sﬂo&ﬁl QQM\:Q&;}Q\&K:Q&LAA 0/721

It is possible to evaluate the created knowledge.

3505 5 g g 0k sl 21> b5 OIS, 0/702

Argument and reflection are provided on the knowledge created.

EY IR BRI - HESEPPVISES J.ab s dVazal 0/762

Created knowledge can meet students' learning needs.

LS 03557 1 1) Ol gmils (6,55 Gl Al 5 (oo ok bl 25, 0/718

E-learning expands critical thinking processes.

das o S |y ol S gl b (Ss ,S1 g, Ssb. 0/706
E-learning expands problem-solving processes.

dns o S A o glai 3 S5s SU 6, E 0 0/689

The knowledge generated in the e-learning process responds to the needs of students.

das oo el OL g 13 sl 4 (s S (68 5L B s e Ay il 0/766
E-learning has created the necessary platform for self-directed learning

Sl 03,8 bl 1, 005 3 55 5,85k 6l 0¥ s (S5 S &5k 0/691
Student self-assessment occurs at this stage of e-learning.

A3 gn 5 (Ss ASN (63l Sl Al o a5 Ol s g5l 0/762

The knowledge created at this stage is applied in the daily lives of students.

3,033,518 0L geiils 0 433, j.\})’ 3 Al el 53 ol sl Els. 0/781

The feedback provided at this stage helps to increase the

effectiveness of e-learning.
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Figure (1): Four-factor analysis for questionnaire constructs
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Table (¥): The value of two-way correlation between the constructs of the questionnaire

Two-way
correlation
T.Value coefficient Structures
(S Y pO Sl
8, g
A d
Sociability With coess
54/9 0/96 . motivation
035 sloz! L Lz ]
° ,;i-l 3 (s fd
Exchange of With Access and
46/6 0/91 information . motivation
Sledb Jsls : 03851 5 o jims
Creation and With Access and
30/3 0/83 internalization motivation
L =
6)\..« oj)):)éb.u__‘ : o}:gﬂjs.ﬂjlmd
Exchange of With
Sociabilit
49/9 0/93 information L . octa t:;‘
Sledibl dsls O35
Creation and
With Sociabilit
30/3 0/91 internalization ! ociablity
L Y Loz
S NPISER R : O3 F e
Creation and With Exchange of
61/06 0/92 internalization information
L
Silw 5953 53kl : Sledbl Jsls
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o il sla et i 0) Syt
Table (8): Model fit indices

2
CFI RMSEA  AGFI  GFI X
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s
005 S
Less th T
€SS an
0/80 0/80  0/80  Neury
3
0/97 0.04 0/90  0/92 279

Minimum appropriate
index

(Gefen & et al, 2001 )
(YooY COLKan 5 35)

Confirmation four-factor
model
Confirmation four-factor
model
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