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ABSTRACT

Background: Following the importance of assessing the online courses
from Iranian learner’s viewpoint, this study aimed to examine the
psychometric properties of the Learner Satisfaction Survey (LSS) in
online courses in the Iranian

Methods: In this transcultural adaptation and psychometric study, 526
students who had studied at least 2 semesters online were selected based
on convenience sampling method and enrolled in eight public universities
of Iran (Based on geographical distribution) from October 2022 to January
2023. The learner satisfaction survey (Chang, 2013), a short version of the
Online Satisfaction Survey (Strachota,2003), was used to evaluate the
learners’ satisfaction with online courses. It comprises 25 self-report items
measuring four types of interaction (learner—content, learner— instructor,
learner—learner, and learner—technology interactions) and a general
satisfaction. The tool was translated using standard forward—backward
technique. Second, psychometric properties, including the face, content,
construct, convergent and divergent validities, and reliability were
examined using Cronbach’s alpha and McDonald’s omega coefficients.
Results: Linguistic and conceptual equivalence of the translated
questionnaire was higher than 1.5 and content validities values (CVR>0.78
& CVI>0.79) were calculated at an acceptable level according to experts.
None of 25 items was removed based on face and content validity
coefficients. The exploratory factor analysis showed that five factors were
identified that predicted 73.723% of the total variance. A factors structure
with adequate fit indices (X2/df=2.23<3 RMSEA=0.069 « GFI=0.96 ¢
NFI=0.97 « CFI=0.98, RMR=0.045, SRMR=0.047) based on five second-
order factors (learner—content, learner—instructor, learner—learner,
and learner—technology interactions, and general satisfaction) and one
second-order factor (total score for academic satisfaction) were confirmed.
Reliability of LSS was satisfactory, with McDonald’s omega ranging from
0.880 to 0.955 and Cronbach alpha ranging from 0.881 to 0. 955. The
findings confirmed the convergent validity (AVE>0.5 and CR>AVE) for
each subscale and total scale. Also, ASV<AVE& MSV<AVE pconfirmed
the divergent validity for each subscale and total scale.

Conclusion: The results indicate that the LSS has acceptable psychometric
properties and can be considered as a suitable tool for measuring
satisfaction with online courses in the Iranian context.
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Introduction

New technologies have had significant
effects on all aspects of life, especially
education and learning. Online education
has become prevalent in recent decades and
its importance has increased, particularly
after the COVID-19 pandemic. Students have
gained diverse experiences in online courses
(1). However, one of the most important
aspects of online education is student
satisfaction.

Satisfaction is recognized as an essential
factor in effective and successful learning (2,
3). Learners’ appraisal of the degree to which
their expectations, needs, and demands have
been met during their educational experience
is generally defined as academic satisfaction
(4). In addition, the literature indicates a
positive relationship between satisfaction
with academic performance and learner
engagement (5, 6).

According to Moore (7), three types
of interactions are necessary for effective
learning in the distance education context:
learner—content  interaction, learner—
instructor interaction, and learner—learner
interaction. The first refers to the learners’
interaction with course contents, lessons,
learning activities, learning objects, videos,
websites, and projects. The learner-instructor
interaction implies two-way communication
between the learner and instructor, which
is necessary to clarify contents, receive and
give feedback, and minimize the impact of
online education on communication. Finally,
learner—learner interaction refers to two-way
communication between a learner and other
learners. Palloff and Pratt (8) added a fourth
type of interaction that Strachota (9) labeled
learner—technology interaction, referring to
learners’ ability and level of comfort in their
interactions with online environments (e.g.,
use of computers, software, and the Internet).
Several studies confirmed the essential role
of the mentioned types of interaction in
achievement outcomes, meaningful learning
experience, and learner satisfaction (10-16).

Strachota (9) developed the Online
Satisfaction Survey (OSS), a 42-item self-
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report instrument that measures the learner
satisfaction with online courses, based on
the mentioned interactions. In addition to
considering the four types of interaction
mentioned above (learner—content, learner—
instructor, learner—learner, and learner—
technology), the OSS also includes a general
satisfaction section. More recently, Chang (17)
developed Learner Satisfaction Survey (LSS),
a short version of the OSS, comprising 25 self-
report items reflecting the factors; however,
some of the questions were reworded so that
the questionnaire could be used to assess the
learner satisfaction with different learning
settings (i.e., online, blended, or traditional
education). Overall, Chang (17) found that
distance learners were less satisfied with their
interactions with the content, instructors, and
other learners than traditional learners but
more satisfied with technology interactions. In
addition, he found no significant difference in
satisfaction between male and female students
in the online setting. Importantly, however, he
did not analyze the psychometric properties
of the LSS. Thus, there is no validity evidence
based on the internal structure of the LSS.

Although there are several instruments
in Iran for measuring learner satisfaction,
most focus on face-to-face courses (18-21).
In the online setting, most studies used
questionnaires without reporting their
psychometric properties. Consequently,
there are no instruments with adequate
psychometric properties for measuring
satisfaction with online courses based on the
four aforementioned types of interactions in
the Iranian context.

Given that learner satisfaction plays a vital
role in academic achievement and is key to
successful and practical learning, it is crucial
to have adequate tools in our cultural context
for measuring this construct in an online
environment.

It should be noted that a complete evaluation
of learner satisfaction concerning the learner—
content, learner—instructor, learner—learner,
and learner—technology interactions, as well
as general satisfaction, is possible by LSS.
This assessment can provide instructors with
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valuable information about the areas that
mostly need improvement. The main strengths
of the LSS are usability at all levels of higher
education, its relatively small number of items,
and its potential applicability to other learning
settings (e.g., blended and traditional), thus
enabling comparison of learner satisfaction
across these different approaches.

It is necessary to point out that the
accepted validity and reliability of a tool in
one language do not guarantee that these
features be confirmed after its translation
into other languages because culture,
language, and geographical location are the
factors that must be considered when using
a tool in a different context from where it
was developed. On the other hand, there is
currently a need for standard questionnaires
that can be used in different countries and
cultures due to the multinational nature of
many research projects, major differences in
the socio-economic and cultural conditions
of different countries.

This study aimed to adapt the LSS into
Persian and examine its psychometric
properties. To this end, the most important
questions that this research seeks to answer are:

1- To what extent is the online learner
satisfaction survey valid in the Iranian
context?

2- To what extent is the online learner
satisfaction survey reliable in the Iranian
context?

Methods
Study Design

This transcultural adaptation and
psychometric study was conducted in eight
public universities in Iran from October
2022 to January 2023. The procedure was
carried out by selecting 4 universities from
the central region (1 from the east, 1 from the
west, 1 from the south, and 1 from the north
of the country) and providing students with
the to access the questionnaire to collect their
responses.

Participants
The participants in this study included
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several groups as follows: 2 bilingual
translators native in Persian and 1 native
English speaker with a good command
of Persian in the first step of the study
(translation phase). 9 experts in educational
sciences and psychology, familiar with the
psychometric processes and for measuring
face and content validities and 526 students
who were selected based on convenience
sampling method and surveyed over the web
to answer the translated and adapted Iranian
version of the learner satisfaction survey
(LSS) in online courses. Participants entered
the study link using an Iranian online survey
platform named Porsline).

Inclusion criteria consisted of all students
who had studied at least 2 semesters online
and were willing to participate in this
research. Participants who did not fill more
than 20 percent of the questionnaire were
excluded from the study. All participants
were informed about the study objective, and
it was made clear that their responses would
remain anonymous.

Tool
Learner Satisfaction Survey (LSS) in Online
Courses

a A short version of the Online
Satisfaction Survey (8), was used to evaluate
the learner satisfaction with online courses.
It comprises 25 self-report items that
measure four types of interaction (learner—
content, learner— instructor, learner—learner,
and learner—technology interactions)
and a general satisfaction section. Each
item is rated on a 4-point Likert scale
(1=strongly disagree, 2=disagree, 3=agree,
and 4=strongly agree), and higher scores
indicate higher satisfaction levels (Cut-point
was 2.5). The questionnaire took about 10
min to be completed.

Procedure

This research was divided into two stages:
translation technique and cultural adaptation;
the first stage included tool translation
technique and cultural adaptation. The second
stage involved evaluating the psychometric
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properties of the tool to examine its validity
(face, content, construct, convergent and
divergent validity) and reliability.

1. Translation Technique and Transcultural
Adaptation

In the first step, the LSS was translated into
Persian using the standard forward—backward
technique. The technique comprised the
following steps:

1-1. The original English version of the
LSS was translated into Persian by two
bilingual translators native in the Persian
language (forward translation).

1-2. The discrepancies in the initial
translation were discussed and resolved
by translators. Afterward, a native English
speaker with a good command of Persian
translated the temporary Persian LSS into
English without knowledge of the original
English version (back-translation). The back-
translated English version was then compared
to the original version to ensure that both
versions have a psychological meaning in
common.

1-3. All translated versions were discussed
for clarification and consolidation in an expert
review session, in which a few minor changes
were made to the temporary Persian LSS.

2. Validity and Reliability

In the second step, validity and reliability
of the Persian version of Learner Satisfaction
Survey (LSS) in online courses were
determined.

2-1. Validity: To determine the validity
of LSS, face validity, content validity, and
construct validity waere calculated as follows:

Face validity: to determine face validity
quantitatively, the impact score was calculated
for each item. Initially, a 5-point Likert
scale for all of the 25 items were utilized:
Strongly Agree (Score 5), Agree (Score 4), No
Comments (Score 3), Disagree (Score 2), and
Strongly Disagree (Score 1). The questionnaire
was filled out by 48 students. After the target
group completed the questionnaires, the face
validity was calculated using the item impact
formula, i.e., Importance * frequency (in
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percentage)=impact score (22).

Content validity: To calculate the content
validity qualitatively, nine experts in
educational sciences and psychology who
were familiar with the psychometric process
were asked to comment on the position and
grammar of the items, use of appropriate
words in the phrases, importance of the
questions, proper placement, and completion
time.

In addition, the content validity ratio
(CVR) and content validity index (CVI) were
examined to calculate the content validity of
the questionnaire quantitatively. To determine
CVR, nine experts (in the fields of education
who were familiar with the subject matter)
independently were asked to rate the items
using a three-point ranking scale (necessary,
helpful but unnecessary, and unnecessary).
After obtaining expert opinions, using the
formula:

_ Ne-N/2

Nj2

CVR

and Lawshe’s table, questions with content
validity ratios above 0.78 were retained in the
questionnaire, and the rest were deleted (23).

the content validity index was calculated
based on Waltz and Basel’s content validity
index (24). To this end, experts were asked
to determine the degree of relevance,
clarity, and simplicity of each item using a
4-point Likert scale (irrelevant (1), partially
relevant (2), related (3), entirely related (4)).
Accordingly, the content validity index was
calculated based on the number of experts
who chose the options three and four divided
by the total number of experts. Questions
with a content validity index higher than 0.79
are accepted.

Construct validity: To assess the construct
validity, first of all, the LSS factor structure
was determined using exploratory factor
analysis (EFA) through SPSS version 28.
In the next step, the confirmatory factor
analysis (CFA) was performed using the
structural equation modeling with LISREL
10.20. Therefore, the second-order model
was designed, and fit indices were reported.
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Table 1: Means (M), standard deviation (SD), Impact score, content validity ratio (CVR), content
validity index (CVI), skewness, and kurtosis for items of the LSS

Interdiscip J Virtual Learn Med Sci 2023, Vol. 14, No. 1




Psychometric properties of the Persian version of LSS in online courses

Taghizadeh A et al.

Also, to determine convergent and divergent
validity, the Composite Reliability, Average
Variance Extracted, Maximum Shared
Variance, and Average Shared Variance were
calculated.

2-2. Reliability: Finally, to assess the
reliability of the questionnaire, Cronbach’s
alpha and McDonald’s omega coefficients
were calculated to examine the internal
consistency of the questionnaire.

Results
Demographic Characteristics

The participants’ age ranged from 18 to 58
years old, with a mean of 32.29 (SD=10.18).
It comprised of males (N=279, 53 %) and
females (N=247, 47%), graduate students
(N=300, 57%), and postgraduate students
(N=226, 43%)).

Descriptive Statistics

The observed LSS total scores were based
on the sample, ranging from 25 to 100, with a
mesa of 69.25 (SD=6.24, N=526), suggesting
a higher-than-average level of online
satisfaction. Table 1 shows results from the
descriptive analysis of LSS item scores.
Overall, the mean item scores were around
3 (rated from 1 to 4). The skewness and
kurtosis indices indicated no deviation from
the normal distribution (absolute values were
considered extreme for skewness greater than
3 and kurtosis greater than 2), and Impact
score, the ratio and index of content validity
values were acceptable.

Content Validity: According to the
Lawshe table (22), the acceptable CVR value
based on evaluations of 9 experts should be
greater than 0.78. The mean CVR value of all

Total % of Cumula- Total
Variance tive %

2 2.824  11.296 60.359 2.824

4 1115  4.158 69.848 1.115

52

Table 2: The indices for LSS factors after a Varimax rotation b

% of Cumula- Total % of
Variance tive %

LSS items was determined to be 0.88, and the
CVR value of each questionnaire item was
higher than the minimum acceptable value
(0.78). Lastly, the CVI for each item and the
mean CVI of LSS items were obtained (0.83)
greater than the acceptable value (0.79) (23).
Thus, the content validity of the scale was
confirmed (Table 1).

Face Validity: The results of the item
impact method indicated that all questions
had a score greater than or equal to 1.5, so
they were included in the questionnaire,
and the face validity of the instrument was
confirmed (22).

Construct Validity: EFA should be
followed by CFA using a different sample
(or samples) to evaluate the EFA-informed
a priori theory about the measure’s factor-
structure and psychometric properties (25).
Therefore, for higher reliable r and less error,
526 participants were randomly participated
into two groups— 263 participants for
exploratory factor analysis (EFA) and 263
participants for confirmatory factor analysis
(CFA). The factor analysis capability was first
investigated through Kaiser-Meyer-Olkin and
Bartlett’s test of Sphericity for exploratory
factor analysis. The Kaiser-Meyer-Olkin
index value (0.944) indicated the sampling
adequacy, and the Bartlett Sphericity Index
(5268.337/300, P<0.001) also showed that the
correlation matrix was not indeed an identity
matrix.

To determine whether LSS is saturated
with several factors, Eigenvalue (equal to
one), explained variance, and the scree plot
were examined. Table 2 and Figure 1 show
the E values of the principal components
analysis and the scree plot, respectively.

rincipal component analysis

Cumula-
Variance tive %

11.296 60.359 4195 16.781 34.009

4.158 69.848 3136 12942 61.312

Interdiscip J Virtual Learn Med Sci 2023; Vol. 14, No. 1
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Figure 1: The scree plot

The factor loadings obtained for the 25 items
confirm the validity of the factors. These
five factors account for 73.773% of the total
variance.

In Table 3, factor loadings of the 25
items are presented after rotating on
factors. Accordingly, items 11,12,13,14,15
on factor 1 (Learner—learner interaction),
items 21,22,23,24,25 on factor 2 (General
satisfaction), items 1,2,3.4,5 on factor
3 (Learner—content interaction), items
16,17,18,19, 20 on factor 4 (Learner—
technology interaction), and items 6,7,8,9,10
on factor 5 (Learner—instructor interaction)
were loaded.

In order to confirm the factors structure
of the questionnaire, confirmatory factor
analysis model was performed using LISREL.
The results are reported in Table 4.

Table 4 shows that the second-order factor
model is valid. The RMSEA value is 0.069,

Table 3: Factor loads on subscales

lower than 0.09, the ratio of [ 12 to the degree
of freedom is lower than 3, the values of GFI,
CFI, and NFI are higher than 0.9, SRMR
lower than 0.05, and RMR is lower than 0.09,
indicating that the data are well-fitted and the
model is acceptable.

According to Figure 2, the parameters for
measuring the structures are appropriately
identified under the model reported in Table 4,
which confirms the suitability of the model. The
standardized parameter values represent the
factor loadings of each question on the factor
of the various components indicating how
much each question explains the component
variance. The larger the factor load, the better
the variance, and in sum, these factor loadings
represent the total variance of each component.
The path coefficients of the five-factor pattern
were statistically meaningful (T>1.96, P<0.01).
Therefore, the Persian version of the Learner
Satisfaction Survey is well-fitted.

Interdiscip J Virtual Learn Med Sci 2023; Vol. 14, No. 1
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Table 4: Fit indices for the second-order factor models of the Persian version of the LSS

Second-order factor model 2.23 0.045

0.96

0.97 0.98 0.047 0.069

CFI: Comparative Fit Index; NFI: Normed Fit Index; GFI: Goodness of Fit Index; RMR; Root Mean
Square Residual; SRMR: Standardized Root Mean Square Residual; RMSEA: Root Mean Square Error
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Figure 2: Fully standardized estimates for a factor structure based on second-order CFA of the Persian
version of the Learner Satisfaction Survey (LSS) in online courses

According to Table 5, the values obtained
from Cronbach’s alpha and McDonald’s
omega range from 0.88 to 0.95 indicate that
each of the subscales and total scale has a
good internal consistency, so its reliability 1s
accepted. Also, the findings proved convergent
validity due to AVE>0.5 and CR>AVE for
each subscale. Also, ASV<AVE& MSV<AVE
confirmed divergent validity, as shown in
Table 5

Discussion

Studies have shown the essential role of
learner satisfaction as a predictor of academic

Interdiscip J Virtual Learn Med Sci 2023; Vol. 14, No. 1

performance in online learning environments
(2, 3) and since no research-approved Persian
tool was found for measuring learner
satisfaction in online contexts, this study
aimed to examine Psychometric properties
of the Learner Satisfaction Survey (LSS) in
online environments.

The reason for choosing this scale was that
it has been used in various societies, and some
studies have emphasized its high power as a
valid tool for measuring learner satisfaction
in online learning environments (9, 17, 26).
The finding showed that the mean CVR value
of all LSS items was determined to be 0.88,
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Table 5: Convergent validity, divergent validity, construct reliability and internal consistency of

Learner Satisfaction Surve

Learner—content interaction 5 0.89

LSS) in online courses

062 043 033 0.88 0.88

Learner—learner interaction 5 091

066 046 030 0.90 0.90

General satisfaction 5 0.95

and the CVR value of each questionnaire item
was higher than the minimum acceptable
value (0.78). Lastly, the CVI for each item
and the mean CVI of LSS items were (0.83)
greater than the acceptable value (0.79). Thus,
the content validity of the scale is confirmed.
These results are consistent with those of
previous research (9, 17, 26).

Also, conducting an exploratory factor
analysis, five factors were identified that
predicted 73.723% of the total variance. These
findings are also in line with those of other
studies which found a five-factor structure
(9, 17, 26). Also, the results obtained by CFA
indicated a second-order factor structure
with good fit indices consistent with previous
studies. In addition, reliability coefficients for
the whole questionnaire and its subscales with
values of McDonald’s omega which ranged
from 0.86 to 0.94 and Cronbach alpha which
ranged from 0.86 to 0.94 are satisfactory and
close to the results of other studies (9, 17, 26).

Limitation and Suggestion

This study has some limitations that
should be acknowledged. First, collecting
data through self-reporting has limitations.
People are often biased when they report on
their own experiences (27). Second, there
was no more tools to examine the concurrent
validity.

Conclusion

The present study offers robust evidence
on the psychometric characteristics of the
LSS, an online satisfaction scale, based on an
Iranian university student sample, which has

0.81 053 042 095 0.95

not been investigated previously. Overall, the
study revealed a factor structure consisting
of five first-order factors, including learner-
content, learner-instructor, learner-learner,
learner-technology interactions, and general
satisfaction, alongside a second-order factor
representing the total satisfaction score.
Notably, the fit indices of the factor structure
were adequate, and the reliability of the
LSS factor scores was satisfactory. These
findings provide valuable insights into the
psychometric properties of the LSS, thereby
contributing to the literature on satisfaction
scales. In general, given the examined
psychometric properties, being short and
simple to implement, this tool can be used
by researchers widely. Therefore, this tool
has shown acceptable reliability and validity
in the Iranian context and can be used in
studying online environments.
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