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Keywords Abstract
learner Standard e-learning satisfaction scales often do not accurately reflect the
experience, diverse needs of learners in “Giga-Universities.” To fill this important
zqtisfaction, measurement gap, this study created and validated the “Learner Experience
istance

and Satisfaction Scale” for the Anadolu University Open Education system,
which is applicable to any mega/giga university or open university. This
work is based on a combination of the Technology Acceptance Model
(TAM) and the Information System Success Model, and it followed a
careful process to develop the scale. Data were collected from 573 open-
and distance-learning students during the summer semester of 2024-2025
via an online survey. Exploratory and Confirmatory Factor Analyses
resulted in a strong 27-item tool with nine distinct dimensions: Attitude,
Usefulness, Perceived Learning, Satisfaction, Social Influence, System
Quality, Service Quality, Ease of Use, and Interface. Psychometric tests
showed high construct validity (CFI = 0.96; TLI = 0.95; RMSEA = 0.075)
and excellent internal consistency (o = 0.983). The results indicate that in
large-scale environments, learner satisfaction is not just a technical matter.
It is influenced by a mix of teaching, social, and service-related factors.
This validated scale gives administrators and instructional designers a
useful diagnostic tool for quality assurance.
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Introduction
Over the past two decades, rapid digitalisation has transformed Learning Management Systems
(LMS) from basic content delivery tools into holistic learning ecosystems that shape student
behaviours and satisfaction levels (Rokhim et al., 2024; Sharma et al., 2017). In open and
distance learning, evaluating these platforms is essential for measuring service quality,
pedagogical effectiveness, and institutional sustainability (Thanh et al., 2024; Yang, 2024). This
is particularly critical for giga-universities serving over one million active learners each
(Bozkurt, 2025) compared to traditional mega-universities serving over one hundred thousand
students each (Daniel, 2013). The platform’s unique all-in-one infrastructure and the highly
heterogeneous learner profile of Open Education Faculty (OEF) require a multidimensional
approach to evaluating the user experience. However, existing e-learning satisfaction scales
frequently suffer from contextual validity issues because they have been developed for generic
platforms like Moodle or Blackboard (Aldosemani, 2023; Rokhim et al., 2024; Sharma et al.,
2017), making it difficult to collect data for systemic institutional improvements.
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The current study aims to create a scale to measure learner experience and satisfaction
specifically for the Anadolu LMS, applicable to any other mega/giga university or open
university. The scale development follows the strict psychometric principles outlined by
DeVellis (2012), Hinkin et al. (1997), Netemeyer et al. (2003), and Germain (2006). However,
beyond a mere contextual application, this study theoretically contributes to the literature by
synthesising distinct frameworks. While traditional methods usually treat the Technology
Acceptance Model (TAM) (Davis, 1989) and the Information System Success Model (DeLone &
McLean, 2003) separately, this study suggests a unified theoretical structure. It connects
measures of technical acceptance (such as usability and system quality) with educational and
social factors (like social influence and perceived learning). This approach provides a broader
view of how to measure learner experience in large-scale open and distance learning settings
(Rokhim et al., 2024; Thanh et al., 2024).

Theoretical Framework and Literature Review: Measuring
Learner Experience and Satisfaction

Evaluating learner experience and satisfaction in open, online, and distance learning (O-ODL)
systems serves as an indirect measure of system success, directly impacting performance,
engagement, and continuance intention (Wei & Chou, 2020). Research in this domain has
historically relied on the TAM (Davis, 1989) and the Information System Success Model
(DeLone & McLean, 2003) to explain how technical indicators—such as system quality, service
quality, perceived usefulness, and ease of use—shape user attitudes (Aldosemani, 2023). More
recent literature emphasises that technical features alone cannot fully explain satisfaction (Thanh
et al., 2024; Yang, 2024). Integrating these foundational models with psychosocial frameworks
captures vital non-technical elements like learning motivation, interaction quality, and visual
flow (Thanh et al., 2024; Yang, 2024). For instance, El Sayad (2024) integrated the TAM and the
Community of Inquiry (Col) framework, establishing that pedagogical, cognitive, and social
presences intersect with system attributes to determine overall learner satisfaction.

A comprehensive literature review reveals that general e-learning satisfaction instruments
often suffer from contextual validity issues because they are typically developed independently
of institutional environments or tailored to specific platforms (Aldosemani, 2023; Rokhim et al.,
2024; Sharma et al., 2017). While existing studies address separate parameters—such as
organisational technology acceptance (Rokhim et al., 2024), system and service quality impacts
(Sharma et al., 2017), or general flow effects on mobile learning satisfaction (Thanh et al., 2024;
Yang, 2024)—they frequently overlook platform-specific architectures.

To bridge this theoretical and contextual gap, this study synthesises technical acceptance
models with open distance education characteristics, defining a multidimensional framework
across nine distinct domains:

e Perceived Learning and Attitude: Measures cognitive knowledge gains, goal
achievement, and the user’s positive disposition toward the platform (Fink et al., 2023;
Wei & Chou, 2020).

e System and Service Quality: Assesses technical infrastructure stability, access
reliability, and the responsiveness of institutional support services (Aldosemani,
2023).

e Ease of Use and Interface: Evaluates user-friendly navigation and the visual layout of
personalised dashboards for a heterogeneous user base (Yang, 2024).
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e Social Influence: Captures the impact of peer recommendations, community norms,
and instructor presence within the O-ODL ecosystem (Fink et al., 2023).

o Satisfaction and Usability: Encompasses the user’s holistic emotional response, met
expectations, and platform learning efficiency (Thanh et al., 2024).

Research Objective and Questions

Consequently, the boundary conditions of this study were guided by a central question: To what
extent can learner experience and satisfaction in the context of the Anadolu LMS platform be
measured validly and reliably using the newly developed measurement instrument?
Consequently, based on this theoretical synthesis, the research questions of this study
were structured as follows:
e What is the basic factor structure of the Learner Experience and Satisfaction Scale for
the Anadolu University LMS?
e To what extent does the scale demonstrate psychometric adequacy across internal
consistency, convergent validity, and discriminant validity?

Methods

Research Methodology

This study, which aimed to develop a valid and reliable psychometric measurement tool, was
structured as a cross-sectional survey within a descriptive model located in the quantitative
research paradigm. As Creswell (2012) states, this design allowed for measuring the tendencies,
attitudes, or perceptions of a specific population at a single point in time (the summer semester
of the 2024-2025 academic year) and for statistically analysing the relationships among the
variables that shaped these perceptions.

Scale Development Process

The scale was developed following the psychometric guidelines proposed by DeVellis (2012),
Germain (2006), Hinkin et al. (1997), and Netemeyer et al. (2003) to ensure a theoretically
sound, valid, and reliable instrument. First, a comprehensive literature review on e-learning,
LMS usage, and user satisfaction was conducted to establish a conceptual framework grounded
in the TAM and the Information System Success Model (DeLone & McLean, 2003). Based on
this foundation, an initial factor pool was generated. To ensure content validity, four open and
distance learning academic experts reviewed the potential factors; only the nine dimensions that
strictly aligned with the research context were retained.

Creation of the Item Pool

Following theoretical boundary definitions, an initial pool of 35 items across nine factors was
generated based on the relevant literature. Content validity was evaluated by four open and
distance learning experts using the Lawshe (1975) technique. Experts rated items from 1 (not
applicable) to 4 (fully applicable), with scores of 3 and 4 operationalised as adequate
representation. The decision rule required full expert consensus (all scoring 3 or 4), yielding a
Content Validity Ratio (CVR) and Content Validity Index (CVI) of 1.00 for all retained items.
Non-compliant items were removed, reducing the instrument to a 27-item draft. In the second
phase, two psychometric experts refined the items for language, clarity, and measurability. Final
item syntax was adjusted following student interviews where learners read items aloud to
identify ambiguities. The resulting scale items were operationalised as statements utilising a 5-
point Likert response format ranging from 1 (strongly disagree) to 5 (strongly agree). A two-step
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pretesting protocol was then implemented. First, a focus group of 10 experienced LMS users
participated in structured cognitive interviews to verify item clarity and interpretability
(DeVellis, 2012). Students reported that the wording was clear, necessitating no substantive
revisions. Second, the questionnaire was pilot-tested with 100 students to examine preliminary
internal consistency (Hair et al., 2014). Dimension-level Cronbach’s alpha values ranged from
0.80 to 0.91, indicating strong preliminary reliability and confirming instrument readiness for
main data collection.

Data Collection Process

The study population comprised open, online, and distance learning (O-ODL) students at
Anadolu University’s Open Education Faculty during the summer semester of the 2024-2025
academic year. Purposive, criterion-based sampling was utilised to select participants with
sufficient exposure to evaluate the platform meaningfully. Inclusion criteria required an active
institutional learning management system (LMS) account and verified minimum platform usage,
defined as logging in, using at least one item of learning material, and participating in live
classes during the semester. To meet the psychometric recommendation of at least 10
participants per item, the target sample size was established at a minimum of 270 participants for
the 27-item instrument (DeVellis, 2012; Tabachnick & Fidell, 2012).

Data collection was conducted online through the LMS platform over a 20-day period.
The study was approved by the Anadolu University Social and Human Sciences Scientific
Research and Publication Ethics Committee. Prior to starting the survey, participants reviewed
an information sheet regarding anonymity, confidentiality, and voluntary participation, and
provided digital informed consent via a mandatory checkbox; no monetary or academic
incentives were provided.

To verify eligibility objectively without compromising anonymity, system-generated
student aliases were temporarily used to cross-reference institutional platform usage data. These
identifiers were restricted to the research team and completely removed from the analytic
workflow following verification. A total of 715 students voluntarily completed the survey.
Because the system enforced responses to all items, there was no missing data from item
nonresponse. However, rigorous screening criteria were applied: 98 respondents were excluded
for failing to meet the minimum platform usage criteria, and 44 were removed due to
compromised response integrity, which was operationalised as failed attention checks or uniform
responding across items. This process yielded a final sample size of 573 valid responses,
exceeding the minimum sample requirement.

When examining the demographic characteristics of the participants, the gender
distribution was 55.1% female (n = 316), 43.3% male (n = 248), and 1.6% (n = 9) who did not
specify their gender. The age distribution was 33.2% aged 18-29 (n = 190), 27.7% aged 30-39 (n
=159), 21.8% aged 40-49 (n = 125), and 17.3% aged 50 and above (n = 99). By programme
type, 47.8% were enrolled in bachelor’s degree programmes (n = 274), 45.7% in associate degree
programmes (17 = 262), and 6.5% in certificate programmes (n = 37). Considering the type of
registration at the Open Education Faculty, 60.7% were registered under the Second University
programme (n = 348), 22.2% through the VTE (Vertical Transfer Exam)/bachelor’s degree
completion (n = 127), and 17.1% through the UEE (University Entrance Exam) (n = 98).

Data Analysis
In the data analysis process, preliminary examinations were first conducted on the scale items. In
this regard, in addition to calculating descriptive statistics, skewness and kurtosis were examined
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to assess normality. Furthermore, item-total correlation coefficients were calculated to evaluate
the items’ discriminative power and their representation of factor integrity. Subsequently,
following the approach of Fabrigar et al. (1999), the data set was randomly split into two. The
first data set was used for an EFA, and the second for a CFA. Finally, Cronbach’s Alpha (o)
internal consistency coefficient was calculated on the entire data set to evaluate the reliability of
the scale.

Results

Prior to factor analyses, responses were screened for completeness and response quality. Cases
with missing item responses were removed using list-based deletion at the data cleaning stage.
After these exclusions, the retained dataset contained no item-level missing values for the
analyses. Following the cross-validation approach recommended for scale development, the
dataset was randomly split into two independent subsamples (Fabrigar et al., 1999). The first
subsample (n = 286) was used for EFA to identify the underlying factor structure, and the second
subsample (n = 287) was used for CFA to test the derived measurement model. Reliability was
then evaluated based on the full dataset (n = 573). Item-level screening included item-total
correlations and distributional checks. Reliability and validity evidence were evaluated using
internal consistency indices and model fit/construct validity indicators are reported below.

Descriptive Statistics and Preliminary Analyses of Scale Items

After administering the scale, descriptive statistics, normality assumptions, and item validity
were first examined. Accordingly, the mean, standard deviation, skewness, kurtosis, and item-
total correlation (ITC) values were calculated for each item and are presented in Table 1.

Table 1: Descriptive Statistics and Preliminary Analyses of the Scale Iltems

Factor Item M SD  Skewness Kurtosis ITC
Attitude I support the idea of using LMS. 4.16 1.03 -1.638 1.559 0.971
I think using LMS is a positive idea. 4.15 1.02 -1.645 1.630 0.964
I think using LMS is a good idea. 4.13 1.05 -1.644 1.528 0.945
Usefulness I think LMS is helpful for my learning 421 0.96 -1.549 1.453 0.909
process.
I think using LMS improves my learning  4.16  1.02 -1.484 1.039 0.912
performance.
I think LMS makes learning more 4.13  1.04 -1.472 1.887 0.931
effective.
Perceived The LMS platform significantly 4.03 1.04 -1.320 1.497 0.923
Learning increased my knowledge of the topics.
I feel that I learned a lot through the 4.00 1.07 -1.265 1.188 0.899
LMS platform.

The LMS platform enabled me to make 399 1.05 -1.211 1.123 0.903
substantial progress toward my learning
goals.

Satisfaction Because I am satisfied with LMS, 1 402 1.09 -1.273 1.118 0.889
would like to continue using the platform
(web and mobile).
Overall, I am satisfied with my learning 4.00 1.10 -1.285 1.141 0.831
experience on LMS (web and mobile).
Because I am satisfied, I would like to 400 1.11 -1.239 0.982 0.895
continue learning via LMS (web and
mobile) in the future.
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Factor Item M SD  Skewness Kurtosis ITC

Social People whose opinions I value 3.60 1.19 -0.713 -0.201 0917

Influence recommend that [ use LMS.

People who influence my decisions 3.54  1.18 -0.655 -0.288  0.879
believe that I should use LMS.

My social circle and family think it is 348 1.20 -0.592 -0.421  0.869
important for me to use LMS.

System The functions provided by LMS work 3.84  1.11 -1.094 0.678  0.863

Quality smoothly.

I do not experience any problems 381 1.13 -0.966 0.251 0.867
accessing the LMS.

My interaction with LMS proceeds 3.67 1.15 -0.856 -0.034  0.841
smoothly.

Service The O-ODL* support service for the 377 1.04 -0.880 0.602 0.780

Quality LMS platform is reliable.

It is easy to contact the O-ODL support 343 1.14 -0.511 -0.276  0.840
service for the LMS platform.

The O-ODL support service for the LMS 340 1.15 -0.467 -0.327  0.867
platform responds to my requests

quickly.

Ease of Use Learning to use LMS is easy for me. 427 0.89 -1.666 1.405  0.825
Becoming proficient in using LMS is 4.19 0.94 -1.619 1.989 0.766
easy for me.

I can easily perform the tasks I want to 413 1.01 -1.384 1.687 0.783
do on the LMS.

Interface The LMS interface is user-friendly. 3.86 1.07 -1.018 0.659 0.789
I like the visual design of LMS. 3.82 1.11 -1.041 0.512 0.879
Overall, I find the LMS interface design ~ 3.77 1.10 -0.952 0.373 0.899

satisfactory.

*0O-ODL: Open Online and Distance Learning

Item-level skewness and kurtosis coefficients fell well within the thresholds proposed by
Kim (2013) (absolute values < 2 and < 7, respectively), satisfying univariate normality
assumptions. Item-Total Correlations (ITCs) were examined to evaluate item discrimination,
where the literature identifies values > 0.40 as sufficient (Hair et al., 2014). The scale’s ITCs
ranged from 0.76 to 0.97, performing substantially above this minimum benchmark. Specifically,
ITCs exceeded 0.94 for “Attitude”, reached > 0.88 for “Usability,” “Perceived Learning,” and
“Satisfaction,” and ranged from 0.76 to 0.92 for the remaining dimensions. Because no items fell
below the 0.40 threshold, the complete 27-item architecture was preserved for EFA and CFA.

Common Method Bias
Because the data were collected via a single self-report survey administered at one time point (n

= 573), we assessed common method bias using Harman’s single-factor test and a common latent
factor (CLF) analysis. Nine factors exhibited eigenvalues greater than 1, and the largest
proportion of variance explained by a single factor was 17.57%. In addition, the CLF assessment
indicated that standardised regression weights differed by less than 0.20 between the

measurement model with and without the CLF. Taken together, these results suggest that
common method bias is unlikely to materially affect the study findings (Fuller et al., 2016;

Harman, 1976).
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Exploratory Factor Analysis (EFA)

To evaluate the structural composition of the scale, an EFA was performed on the first dataset
split (n = 286). Following the framework outlined by Nunnally (1978), the initial factor analysis
confirmed that all targeted dimensions satisfied the conditions for multidimensional structural
integrity. To objectively determine the correct number of retention factors rather than relying on
subjective metrics, a parallel analysis was conducted by contrasting the empirical eigenvalues
against those derived from random datasets of identical dimensions (DeVellis, 2012). The first
nine empirical eigenvalues exceeded their corresponding random control values, whereas the
tenth and all subsequent factors failed to clear this threshold. This statistical scree configuration
(Figure 1) provides transparent quantitative evidence supporting the nine-factor framework,
showing that the scale’s structural distribution is both theoretically sound and empirically
validated.

Eigenvalue

17 \‘\
—&— Observed eigenvalues
Parallel analysis eigenvalues

04 Kaiser criterion (A=1)

——————————F————F— " T T 7T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Component

Figure 1: Scree-plot graphic of parallel analysis

To reveal the factor structure, Principal Component Analysis (PCA) was used for
extraction, and Varimax rotation was used. As a result, sampling adequacy was supported by a
high overall KMO value (KMO = 0.963) and a significant Bartlett’s test of sphericity (¥*(351) =
10314.279, p < 0.001) (Hair et al., 2014). These findings are presented in Table 2.

Table 2: Results of Bartlett’s Test of Sphericity and the KMO Measure of Sampling Adequacy

Bartlett’s Test of KMO Measure of
Sphericity y* df p Sampling Adequacy
10314.279 351 <0.001 0.963

Factor loading is a value that indicates how closely the items on a scale are related to the
factor measured by that scale (Hair et al., 2014). The factor loadings obtained as a result of the
EFA, along with the total variance explained values and eigenvalues, are shared in Table 3.
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Table 3: EFA Findings
Explained
Factor Variance

Factor Item Loading (%) Eigenvalue
Attitude I support the idea of using LMS. 0.802 16.458 4.354

I think using LMS is a positive idea. 0.788

I think using LMS is a good idea. 0.753
Usefulness I think LMS is helpful for my learning 0.781 12.845 3.398

process.

I think LMS makes learning more effective. 0.772

I think using LMS improves my learning 0.763

performance.
Perceived I feel that I learned a lot through the LMS 0.755 11.931 3.156
Learning platform.

The LMS platform significantly increased my 0.745

knowledge of the topics.

The LMS platform enabled me to make 0.724

substantial progress toward my learning goals.
Satisfaction Because I am satisfied, I would like to 0.696 10.904 2.885

continue learning via LMS (web and mobile)

in the future.

Because I am satisfied with LMS, I would like 0.658

to continue using the platform (web and

mobile).

Overall, I am satisfied with my learning 0.625

experience on LMS (web and mobile).
Social My social circle and family think it is 0.819 9.917 2.624
Influence important for me to use LMS.

People who influence my decisions believe 0.798

that I should use LMS.

People whose opinions I value recommend 0.790

that [ use LMS.
System I do not experience any problems accessing 0.815 8.891 2.352
Quality the LMS.

The functions provided by LMS work 0.748

smoothly.

My interaction with LMS proceeds smoothly. 0.718
Service It is easy to contact the O-ODL* support 0.808 7.473 1.977
Quality service for the LMS platform.

The O-ODL support service for the LMS 0.785

platform responds to my requests quickly.

The O-ODL support service for the LMS 0.675

platform is reliable.
Ease of Use Learning to use LMS is easy for me. 0.775 5.673 1.501

Becoming proficient in using LMS is easy for 0.773

me.

I can easily perform the tasks I want to do on 0.525

the LMS.
Interface I like the visual design of LMS. 0.783 4.264 1.128

Overall, I find the LMS interface design

. 0.773
satisfactory.
The LMS interface is user-friendly. 0.520

*0O-ODL: Open Online and Distance Learning
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Table 3 shows that the item loadings for the factors range from 0.520 to 0.819. Two items
showed comparatively lower loadings, namely “The LMS interface is user-friendly” (Interface,
0.520) and “I can easily perform the tasks I want to do on the LMS” (Ease of Use, 0.525).
Although a 0.70 threshold is often recommended for established scales, in early-stage scale
development, loadings above 0.50 can be acceptable when items are theoretically central and
when the overall factor solution is stable (Hair et al., 2014). Therefore, these items were retained
because they represent core content coverage for their constructs. As an additional robustness
check, we re-estimated the EFA after removing each low-loading item. The nine-factor structure
and the substantive interpretation of the factors remained unchanged, and model interpretability
did not improve. Hence, the original item set was preserved to maintain content validity. On the
other hand, it is observed that the total variance explained values are above 50%, while the
eigenvalues are also above 1.0. In summary, the EFA findings indicate that all values are
distributed at a sufficient level (Hair et al., 2014).

Confirmatory Factor Analysis (CFA)
To evaluate the structural validity of the nine-factor framework identified during the exploratory
stage, a CFA was performed on the second independent data split (» = 287). This cross-
validation technique directly tests the model-data fit to verify how accurately the sub-dimensions
measure the intended scale characteristics (Hair et al., 2014). Goodness-of-fit indices were
evaluated against conventional psychometric cut-off thresholds, consulting Hu and Bentler
(1999) for CFI and TLI, and Tabachnick and Fidell (2012) for RMSEA and SRMR.

Table 4 shows factor loadings ranging from 0.845 to 0.986. Factor loadings obtained
from CFA, in other words, standardised loading estimates, should be at least 0.50 or ideally 0.70
(Hair et al., 2014). In this regard, the factor loadings are sufficiently high, indicating strong item-
factor relationships in the confirmatory stage.

Table 4: Factor Loadings for the CFA

Factor

Factor / Item Loading
Attitude -

I think using LMS is a positive idea. 0.986
I support the idea of using LMS. 0.989
I think using LMS is a good idea. 0.953
Usefulness -

I think LMS is helpful for my learning process. 0.956
I think LMS makes learning more effective. 0.975
I think using LMS improves my learning performance. 0.940
Perceived Learning -

The LMS platform enabled me to make substantial progress toward my learning goals. 0.940
The LMS platform significantly increased my knowledge of the topics. 0.957
I feel that I learned a lot through the LMS platform. 0.947
Satisfaction -
Because I am satisfied with LMS, I would like to continue using the platform (web and mobile). 0.940
Because I am satisfied, I would like to continue learning via LMS (web and mobile) in the future. 0.936
Opverall, I am satisfied with my learning experience on LMS (web and mobile). 0.926
Social Influence -
People who influence my decisions believe that I should use LMS. 0.915
People whose opinions I value recommend that I use LMS. 0.950
My social circle and family think it is important for me to use LMS. 0.881
System Quality -

The functions provided by LMS work smoothly. 0.931
I do not experience any problems accessing the LMS. 0.900

My interaction with LMS proceeds smoothly. 0.897
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Factor

Factor / Item Loading
Service Quality -

It is easy to contact the O-ODL* support service for the LMS platform. 0.890
The O-ODL support service for the LMS platform is reliable. 0.863
The O-ODL support service for the LMS platform responds to my requests quickly. 0.927
Ease of Use -

I can easily perform the tasks I want to do on the LMS. 0.935
Becoming proficient in using LMS is easy for me. 0.836
Learning to use LMS is easy for me. 0.845
Interface -
Overall, I find the LMS interface design satisfactory. 0.950
I like the visual design of LMS. 0.935
The LMS interface is user-friendly. 0.850

*0O-ODL: Open Online and Distance Learning

CFA supported the nine-factor measurement model with acceptable fit (y*/df = 2.440,
CFI=0.960, TLI=0.951, SRMR = 0.046, RMSEA = 0.075) (Hu & Bentler, 1999; Tabachnick
& Fidell, 2012) (Table 5). Modification indices were examined to identify potential areas of
misfit. No post-hoc model re-specifications were introduced because the initial model already
demonstrated acceptable fit, and additional modifications lacked clear theoretical justification
(Hair et al., 2014). The construct validity assessment conducted for the scale is presented in
Tables 6 and 7.

Table 5: Model Fit Indices for the Scale

Scale yx/df CFI TLI SRMR RMSEA
- 2.440 0.960 0.951 0.046 0.075
Good Fit <3 >0.95 >0.95 <0.05 <0.05
Acceptable Fit <5 >0.90 >0.90 <0.08 <0.08

Table 6: Assessment of the Scale’s Construct Validity (CR, AVE and HTMT Values)

Constructs CR AVE 1 2 3 4 5 6 7 8 9
1. Attitude 098 0.95 - 080 073 072 064 065 060 073 0.65
2. Usefulness 097 0.93 - 075 073 066 0.62 059 072 0.76
3. Perceived 096 0.89 - 073 067 0.71 0.63 077 0.70
Learning

4. Satisfaction 095 0.87 - 0.67 0.67 0.60 0.75 0.65
5. Social 094 0.84 - 052 057 067 0.58
Influence

6. System 093 0.83 - 0.76 0.66 0.67
Quality

7. Service 092 0.79 - 0.63 0.59
Quality

8. Ease of Use 091 0.76 - 0.79

9. Interface 094 0.83 -
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Table 7: Correlation Values

Constructs 1 2 3 4 5 6 7 8 9
1. Attitude 0.98

2. Usefulness 0.86 0.96

3. Perceived Learning 0.83 0.84 095

4. Satisfaction 0.81 0.82 0.82 0.93

5. Social Influence 0.73 0.75 0.76 0.76 0.92

6. System Quality 0.75  0.71 0.73 0.76  0.61 0.91

7. Service Quality 0.69 069 072 070 0.67 0.79 0.89

8. Ease of Use 0.82  0.81 086 0.85 0.68 0.76 0.73 0.87

9. Interface 0.75  0.75 079 074 067 077 0.68 0.78 091

Note: Diagonal bold values indicate the square roots of AVE. Values below the diagonal report inter-construct
correlations.

Construct validity was assessed through convergent and discriminant validity. For
convergent validity, Composite Reliability (CR) and Average Variance Extracted (AVE) values
were examined and found to exceed the recommended thresholds (CR > 0.70, AVE > 0.50),
indicating that related items loaded on their intended factors and convergent validity was
established. Discriminant validity was evaluated using the Fornell and Larcker (1981) criterion,
which requires the square root of a construct’s AVE to be greater than its correlations with other
constructs (the values on the diagonal in Table 7). The square root values were higher than the
inter-construct correlations, showing that the nine factors were sufficiently distinct and
discriminant validity was achieved. Although several inter-factor correlations were high
(approaching 0.86), that pattern was to some extent expected given the conceptual proximity of
constructs in the TAM and IS Success frameworks (Davis, 1989; DeLone & McLean, 2003). We
conducted additional checks to further probe discriminant validity (Table 6). First, the
Heterotrait-Monotrait ratio (HTMT) values ranged from 0.52 to 0.80, staying below the stricter
0.85 threshold and well below 0.90, which supports discriminant validity (Henseler et al., 2015).
Second, we tested an alternative collapsed-factor (single-factor) measurement model that
combines conceptually proximate constructs. This alternative model showed poor fit (y*/df =
5.440, CFI =0.760, TLI = 0.651, SRMR = 0.189, RMSEA = 0.209), whereas the correlated nine-
factor model demonstrated good fit (y*/df = 2.440, CFI = 0.960, TLI = 0.951, SRMR = 0.046,
RMSEA = 0.075). Overall, the results favour retaining the nine distinct factors as the more
plausible representation (Henseler et al., 2015). Therefore, since both convergent and

discriminant validity were met, the developed scale demonstrated construct validity (Hair et al.,
2014).

Reliability Analysis

The findings in Table 8 show that the a coefficients for the scale’s factors and the overall scale
are above the 0.70 threshold, indicating that the factors are reliable (Hair et al., 2014). Internal
consistency was also high across constructs and for the overall scale (overall a = 0.983).
Although very high alpha values can sometimes reflect item redundancy and should be
interpreted with caution, the scale is multidimensional, and each construct contains three items
designed to capture complementary aspects of the domain (Hair et al., 2014). The consistently

strong CR and AVE values also support reliable and coherent measurement and convergent
validity (Fornell & Larcker, 1981).
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Table 8: Reliability Analysis Results

Factor Number of Items a

1. Attitude 3 0.983
2. Usefulness 3 0.974
3. Perceived Learning 3 0.964
4. Satisfaction 3 0.953
5. Social Influence 3 0.939
6. System Quality 3 0.935
7. Service Quality 3 0.920
8. Ease of Use 3 0.910
9. Interface 3 0.931
Overall Scale 27 0.983

Discussion and Implications

The primary objective of this study was to develop a valid and reliable scale to measure learner
experience and satisfaction in the Anadolu LMS. Drawing on the systematic scale development
steps proposed by DeVellis (2012) and Hinkin et al. (1997) and grounded in the TAM and the IS
Success Model (DeLone & McLean, 2003), the study yielded a 27-item instrument with nine
dimensions: Attitude, Usefullness, Perceived Learning, Satisfaction, Social Influence, System
Quality, Service Quality, Ease of Use, and Interface. EFA and CFA results indicated strong
structural validity, and the scale demonstrated very high internal consistency (Cronbach’s alpha,
a = 0.983).

These findings support a multidimensional understanding of O-ODL satisfaction,
showing that learner experiences cannot be reduced to purely technical variables. Instead,
platform infrastructure stability (System Quality) and the responsiveness of support mechanisms
(Service Quality) intersect tightly with cognitive, affective, and social factors—such as perceived
learning, learner attitudes, and social influence—to determine overall engagement and
continuance intentions (Aldosemani, 2023; El Sayad, 2024; Rokhim et al., 2024; Thanh et al.,
2024; Wei & Chou, 2020; Yang, 2024). This integration is particularly vital in a large-scale giga-
university environment like the Anadolu LMS, where face-to-face contact is limited and a highly
heterogeneous student population relies on platform-based self-regulation, instructional presence,
and community support structures to thrive.

Conclusion

This study establishes a socio-technical, multidimensional framework for understanding learner
satisfaction in large-scale online ecosystems, demonstrating that user experience cannot be
reduced to technical performance or system quality alone. Theoretically, the validation of this
robust 27-item scale reinforces that satisfaction emerges from the joint operation of cognitive
(perceived learning), affective (attitude), social (social impact), and service factors. Practically,
the instrument serves as a strategic diagnostic dashboard for quality assurance at Anadolu
University’s Open Education Faculty, shifting institutional focus from basic LMS acceptance
toward crucial environmental structures like support service responsiveness and social influence.
By enabling decision-makers to identify dimension-level bottlenecks across large, heterogeneous
student populations, this tool facilitates targeted resource allocation, data-driven improvements,
and cross-institutional benchmarking to ensure long-term system success in the global mega-
university sector.
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Limitations and Future Research

Several limitations qualify the findings of this study. First, data collection was restricted to a
single institution within Tiirkiye, meaning satisfaction and technology acceptance metrics may
vary across alternative cultural or institutional landscapes (El Sayad, 2024; Wei & Chou, 2020).
Second, the cross-sectional design captured only the summer semester of the 2024-2025
academic year, leaving temporal stability unexamined as the dynamic learning management
system (LMS) undergoes periodic updates. Third, the reliance on perceptual self-report data
introduced potential alignment issues with actual usage indicators (Akbulut et al., 2023). Finally,
a gender distribution imbalance (55.1% female, 43.3% male) resulting from self-selection could
have affected instrument responses.

These limitations highlight clear paths for subsequent research. Future investigations
should deploy more controlled sampling methods and establish cross-cultural generalisability.
The evidence base would be significantly strengthened by triangulating survey responses with
objective platform log data or digital footprints. Methodologically, running longitudinal designs
would verify the scale’s temporal consistency and allow researchers to execute measurement
invariance testing across demographic groups.
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