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Abstract

This study investigates the structural determinants of student satisfaction with blended learning (BL) within
pedagogical professional development modules at a Vietnamese university of education. Utilizing a partial
least squares structural equation modeling (PLS-SEM) approach, with a large sample of 1,121 pre-service
teachers, the research evaluates the relative influence of five key factors: instructional quality, learner agency
and professional awareness, technological infrastructure, course content, and institutional support services.
Results indicate a high overall level of student satisfaction. The structural model explains 63% of the variance
in satisfaction (R2 = 0.63), with instructional quality identified as the most significant determinant,
significantly outweighing technological infrastructure and static content.

Expanding on previous research, this study advances BL theory by demonstrating that pre-service teachers
evaluate hybrid environments through a dual lens—acting simultaneously as current learners and future
educators. The research underscores that in vocational teacher training, the digital pedagogical competence of
lecturers serves as a crucial role model that goes beyond basic technological barriers and dictates program
success. These insights provide actionable implications for higher education governance, suggesting that
administrators and policymakers prioritize institutionalized digital pedagogical training for faculty over
purely infrastructural investments to foster sustainable educational transformation.
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Furthermore, the study conceptualizes digital pedagogical competence as a critical determinant in the success
of BL. These results highlight the necessity for faculty to develop both technological and pedagogical
proficiency.
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Introduction

In recent years, technological advancements and globalization, coupled with the proliferation of the internet,
have facilitated the adoption of diverse teaching methodologies in higher education institutions (Lane et al.,
2021). In international higher education, blended learning (BL) has become a strategic response to digital
transformation, integrating online environments with face-to-face instruction to enhance flexibility and
instructional effectiveness (Al-Awamleh, 2019; Anthony, 2022; Castro-Rodriguez et al., 2021; Ghazal et al.,
2018; Sahni, 2019; Vavasseur et al., 2020). As a result, BL is viewed not merely as a technological supplement
but as a structural redesign of teaching and learning processes (Lane et al., 2021).

Pedagogical training represents a vital component of teacher preparation programs in Vietnamese teacher
training colleges, which are traditionally delivered in a fully face-to-face format. As a way to align with the
global trend, however, Vietnamese institutions have introduced BL into these programs (Hue & Oanh, 2020;
Khuong, 2021). Yet, despite its widespread implementation, the determinants of student satisfaction in BL
environments remain theoretically unresolved. And, although not a localized phenomenon, this transition
represents a broader global challenge, particularly for developing nations in the post-COVID-19 era, where
institutions must navigate significant infrastructural and resource constraints (Phan et al., 2023). As a result,
examining how BL is implemented and evaluated in Vietnam’s vocational training context offers highly
transferable insights for higher education administrators and policymakers in similar international settings.
For example, while technological infrastructure is often assumed to enhance educational quality, satisfaction
may instead be shaped more strongly by instructional quality or learner-related factors.

Given the vocational nature of these skill-based training courses, a critical gap exists in understanding how
pre-service teachers perceive BL. Unlike students in other disciplines (e.g., engineering, economics) who
experience BL primarily as learners, pre-service teachers engage with BL through a dual lens: as current
learners and as future educators. When experiencing BL in pedagogical modules, these pre-service teachers
not only absorb the academic content but also critically observe the digital pedagogical strategies that their
instructors employ to determine their applicability in future high school classrooms.

While prior scholarship often treats these dimensions as independent predictors, our analysis utilizes a dual
lens framework to clarify their relative structural importance in vocational contexts. By introducing the dual
lens framework, the study theorizes a hierarchical configuration of satisfaction determinants, providing a new
theoretical blueprint for digital transformation in vocational teacher training—an area particularly critical for
emerging economies striving to balance pedagogical quality with technological constraints.

The teacher training programs in Vietnam’s pedagogical institutions comprise three core components: general
knowledge, specialized knowledge, and pedagogical knowledge. Pedagogical modules aim to equip students
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with both theoretical knowledge and practical competencies, a goal for which the BL method is particularly
well suited. For example, at Hanoi National University of Education, the BL approach integrates theoretical
content available through the LMS for online self-study with face-to-face sessions dedicated to hands-on
practice and skill development across disciplines such as natural sciences, social sciences, and educational
sciences. However, institutional adoption alone does not clarify the internal hierarchy of satisfaction drivers
within these practice-intensive modules.

Drawing on service quality theory and established models that link service quality, perceived value, and
satisfaction (Um et al., 2021), this study conceptualizes student satisfaction as a multidimensional construct.
Identifying the factors that influence this satisfaction is crucial to guiding the effective integration of modern
teaching methodologies and enhancing the quality of training in Vietnam’s teacher training institutions.
Rather than treating these factors as parallel predictors, the study examines their relative explanatory power
within a unified structural framework. Accordingly, this research addresses the following questions:

1. To what extent are pedagogical students satisfied with blended learning (BL) in pedagogical training
courses?

2. What is the relative explanatory strength of instructional quality, technological infrastructure,
institutional support services, and learner agency and professional awareness in shaping pedagogical
students’ satisfaction?

While technological infrastructure is often assumed to enhance educational quality, student satisfaction may
instead be shaped more strongly by instructional quality or learner-related factors, particularly for pre-service
teachers. This dual role, as both current learners and future educators, has not been sufficiently examined in
prior research.

By clarifying the hierarchical configuration of satisfaction drivers, this study contributes to ongoing debates
concerning the structural balance between technology and pedagogy in digitally mediated higher education.
As higher education systems worldwide recalibrate digital transformation strategies, understanding this
balance—and the strategic need to prioritize professional digital pedagogical training over purely
infrastructural investments—has become increasingly critical.

Literature Review

2.1 Competing Explanations of Student Satisfaction in Blended Learning

Current literature defines blended learning (BL) as the “organic integration of carefully selected and
complementary face-to-face and online activities” (Bervell et al., 2021) supported by information technology
platforms (Davis & Fill, 2007). As an innovative pedagogical approach, BL combines traditional classroom
instruction with virtual learning environments (VLEs), offering flexible access and overcoming geographical
constraints (Abbas, 2018; Zeqiri et al., 2021). This multifaceted innovation transforms learners’ educational
experiences and improves outcomes for increasingly diverse student populations (Davis & Fill, 2007;
Mozelius & Rydell, 2017; Platonova et al., 2022).

Satisfaction in this context is generally conceptualized as the emotional state arising from comparing the
perceived outcomes of an educational service with individual expectations (Kotler & Keller, 2012). Scholarship
on student satisfaction in BL has developed along three dominant theoretical traditions: service quality
models, information systems success (ISS) frameworks, and learner-centered perspectives.
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Service Quality Models

This model conceptualizes satisfaction as an outcome of perceived instructional and institutional service
performance. Drawing on service quality (SERVQUAL) theory, studies emphasize dimensions—such as
instructional quality, interaction, responsiveness, and course design (Bolliger & Martindale, 2004; Galvis,
2018; Taghizadeh & Hajhosseini, 2021). Within this stream, instructional quality is consistently identified as a
more significant contributor to satisfaction than mere interaction or attitude, underscoring the need for well-
equipped instructors (Bolliger & Martindale, 2004; Taghizadeh & Hajhosseini, 2021).

Information Systems Success (ISS) Frameworks

Grounded in the DeLone and McLean information systems success (D&M ISS) model, this perspective
foregrounds system quality, information quality, and service quality as structural determinants (Ghazal et al.,
2018; Lubis et al., 2022; Sahni, 2019). Factors like technology infrastructure (such as the technology
acceptance model, known as TAM), system interaction and perceived ease of use are central to enhancing the
learning management system (LMS) experience (Anthony, 2022; Fisher et al., 2021; Hua et al., 2024; Lane et
al., 2021; Zeqiri et al., 2021).

Learner-Centered Perspectives

This line of inquiry emphasizes learner-related factors, including motivation, emotional engagement, and
perceived value (Phan et al., 2023; Santoso, 2021; Seo & Um, 2023). Learner satisfaction is viewed as a critical
determinant of program success, driving academic achievement (Oreg, 2003; Wickersham & McGee, 2008),
especially to bolster student motivation in the post-COVID-19 era (Anthony et al., 2019; Phan et al., 2023).

2.2 Limitations of Existing Models

Although prior scholarship has identified multiple determinants of student satisfaction, several theoretical
and practical limitations remain. First, many studies apply frameworks in a purely confirmatory manner,
focusing on validating predefined dimensions rather than interrogating their relative explanatory strength.

While SERVQUAL-based approaches and IS success models are widely used (Ghazal et al., 2018; Sahni,
2019), they are often operationalized as parallel predictors. As a result, the comparative dominance of
instructional versus technological determinants remains theoretically underspecified, especially in vocational
training environments. This fragmentation in the literature necessitates a unified framework that interrogates
the hierarchical relationship between these constructs rather than assuming they operate in parallel.

Second, existing models frequently examine determinants in isolation. While factors like e-learning
adaptability, perceived usefulness, and instructor response time significantly impact outcomes (Lane et al.,
2021), they are rarely integrated with structural variables, such as infrastructure or institutional support,
within a unified analytical framework. This fragmentation limits the capacity to explain how pedagogical,
technological, and learner-related dimensions interact in practice.

Third, much of the empirical literature has been developed in technologically mature systems. Less attention
has been given to emerging or transitional systems undergoing rapid digital transformation, such as
Vietnam’s, where institutional readiness, resource constraints, and diverse generational cohorts (Generations
X,Y, and Z) may condition the importance of satisfaction drivers (Lubis et al., 2022; Yawson & Yamoah,
2020).

Finally, existing research has concentrated on general higher-learning education rather than skill-based
professional training. In practice-oriented pedagogical modules that require modeling and guided rehearsal,
pre-service teachers engaged with BL through a dual lens, observing digital pedagogical strategies for future
application while absorbing the content. Current models offer limited guidance on how satisfaction
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determinants operate under such vocational conditions in which instructional agency organizes the impact of
technological systems.

Addressing these gaps provides an opportunity to refine prevailing models and clarify the structural balance
between pedagogy and technology in digitally mediated higher education.

2.3 Conceptual Framework and Hypothesis Development

Building on the limitations identified, this study refines the application of established service quality
(SERVQUAL) theory and information systems success (ISS) frameworks by introducing the dual lens (DL)
framework. Rather than treating instructional, technological, and institutional dimensions as independent
predictors, the DL framework seeks to clarify their relative structural importance in skill-based blended
learning contexts.

Instructional Quality as a Pedagogical Role Model

Within the service quality tradition, instructional effectiveness is a central determinant of satisfaction
(Bolliger & Martindale, 2004; Galvis, 2018; Taghizadeh & Hajhosseini, 2021). However, in vocational
pedagogical training, the study proposes that instructional quality acts as a “pedagogical role model” in which
the role of instructional agency is structurally amplified. Because pre-service teachers evaluate the
environment through a dual lens—acting simultaneously as current learners and future educators—the
lecturer’s ability to organize the online space becomes a direct subject of observational learning (Lane et al.,
2021), transcending basic technological adequacy. Accordingly, instructional quality is expected to exert a
substantive positive influence on student satisfaction in blended pedagogical training environments.

Course Content

Hypothesis H1: Course content will positively predict student satisfaction in blended
pedagogical training courses.

The quality of course content is a critical determinant of overall training excellence in higher education. In a
BL environment, content encompasses not only learning materials but also course design and instructional
strategies that foster collaborative online interaction, directly impacting the quality of teaching and learning
(Islam et al., 2022; Ismail, 2018). To optimize satisfaction, training programs must ensure flexibility,
vocational relevance, and alignment with evolving professional requirements (Cheng et al., 2023). Integrating
high-quality digital resources within a structured schedule of online and face-to-face instruction significantly
enhances the student learning experience (Al-Awamleh, 2019).

Instructional Quality

Hypothesis H2: Instructional quality will positively predict student satisfaction in
blended pedagogical training courses.

Instructional quality remains the core determinant of training effectiveness. In vocational pedagogical
contexts, university lecturers serve as a pedagogical role model; thus, their digital pedagogical competence
and instructional approaches exert a profound influence on learner readiness and satisfaction (Masrom et al.,
2019).

Students highly value timely feedback, personalized connections, and active learning strategies that mitigate
the inherent challenges of asynchronous instruction (Lane et al., 2021). As pre-service teachers evaluate the
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environment through a dual lens—acting as both current learners and future educators—meaningful
pedagogical interaction and personalized support become the primary drivers of satisfaction (Al-Awamleh,
2019; Galvis, 2018; Ismail, 2018; Ntim et al., 2021).

Learner Agency and Professional Awareness

Hypothesis H3: Learner agency and professional awareness will positively predict
student satisfaction in blended pedagogical training courses.

Learners play a proactive role in maximizing the utility of educational resources. A positive learning attitude
and active engagement are strongly correlated with higher satisfaction and academic performance in hybrid
settings (Santoso, 2021). The integration of a learning management system (LMS) allows students to exercise
self-directed learning with greater flexibility, meeting diverse needs more effectively than traditional methods
alone (Ghazal et al., 2018; Hua et al., 2024; Ntim et al., 2021). Student satisfaction is further driven by self-
regulation and emotional engagement, which serve as vital prerequisites for success in professional training
modules (Kerzi¢ et al., 2019; Lane et al., 2021; Seo & Um, 2023).

Hypothesis H2, focusing on instructional quality, builds on previous models but refines them by emphasizing
the pedagogical role model aspect, which is crucial in teacher training contexts. Similarly, Hypothesis H3
addresses learner agency and professional awareness, which are especially vital for pre-service teachers, who
engage with the learning environment not just as students but as future educators.

Institutional Support Services

Hypothesis H4: Institutional support services will positively predict student
satisfaction in blended pedagogical training courses.

Administrative coordination and technical support significantly shape the educational service environment.
Student satisfaction is bolstered through accessible technological assistance, effective management teams,
and scientifically structured academic schedules. While these factors provide the foundational framework to
reduce administrative hurdles, they are often underexplored in theoretical literature yet remain essential for
the practical governance of blended learning ecosystems (Hill & Smith, 2023).

Technological Infrastructure

Hypothesis H5: Technological infrastructure will positively predict student satisfaction in
blended pedagogical training courses.

Technological infrastructure serves as a critical “enabling condition” for blended learning (BL) delivery,
particularly amidst the rapid digital transformation of the post-pandemic era (Lubis et al., 2022). LMS
platforms and interactive digital tools, such as intelligent tutoring systems, enhance self-study motivation and
spatial-temporal flexibility (Castro, 2019; Nikolopoulou & Zacharis, 2023; Sahni, 2019). However, to
maintain sustainable satisfaction, institutions must continuously evaluate and upgrade network reliability and
system quality to eliminate technical barriers that may negatively impact learning effectiveness (Galvis, 2018;
Ghazal et al., 2018; Lubis et al., 2022).

The proposed structural model forms an integrated structural model designed not merely to confirm the
presence of significant predictors but also to evaluate their relative explanatory strength within skill-based
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blended learning. By examining instructional, content-related, technological, institutional, and learner-
centered dimensions within a unified framework, this study seeks to refine prevailing models of blended
learning satisfaction and to clarify the hierarchical configuration of satisfaction drivers in vocational
pedagogical training environments.

Using this study’s analysis and hypotheses, a research model for “factors affecting student satisfaction with
blended learning” is proposed. See Figure 1.

Figure 1. Proposed Blended Learning Research Model

H1. Course content (CLND)

H2: Instructional quality (ND)

Student
Satisfaction
(SHL)

H3. Learner agency and
professional awareness (NH)

H4. Institutional support 7

services (LLHT)

Hb5. Technological
infrastructure (KTCN)

Note: H1—Hj5 represent the study hypotheses examining the effects of blended learning (BL) factors on student
satisfaction (SHL).

Methodology
3.1. Measuring Tools

For this study, the scale for (a) instructional quality was adapted from Bolliger and Martindale (2004); (b)
learner agency from Santoso (2021); and (c) technological infrastructure from Ghazal et al. (2018). Each
scale ensured validity in the context of blended learning (BL).

To gather data, this study used a survey questionnaire consisting of 38 questions as the measurement tool.
Answers were formatted as a drop-down list with five levels of evaluation from “Disagree” (1) to “Strongly
agree” (5).

After data collection, the researchers cleaned and converted the responses from letter values to numbers (1—5)
for analysis. Five questions, labeled SHL1—SHL5, measured the level of student satisfaction, and each factor
affecting student satisfaction was classified into five groups: (1) instructional quality; (2) learner agency and
professional awareness; (3) technological infrastructure; (4) course content; and (5) institutional support
services. Codes and operational definitions are provided in Table 1 for each construct and operational
definition.
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Table 1. Constructs and Operational Definitions

Construct Code Operational Definition
Instructional ND The perceived effectiveness of the lecturer in
Quality orchestrating blended learning, providing

feedback, and acting as a pedagogical role
model whose digital competence is observed
and internalized by students

Learner Agency | NH The pre-service teachers’ capacity for self-
and Professional regulation, active participation, and their
Awareness professional responsibility, specifically

evidenced by strict adherence to training
regulations (e.g., NVSPTX)

Technological KTCN | The reliability, usability, and accessibility of
Infrastructure the learning management system
(LMS) and interactive digital tools that serve
as the enabling condition for hybrid
instruction

Course Content CLND | The vocational relevance, flexibility, and
alignment of learning materials
with practical pedagogical skills and
career-based training objectives

Institutional LLHT | The administrative coordination, technical
Support assistance, and management support
Services provided by the university to facilitate

the blended learning ecosystem

Student SHL The overall perceived value and emotional

Satisfaction state arising from the student’s educational
experience within the blended pedagogical
modules

3.2 Research Context and Data Collection Sample

Hanoi National University of Education has implemented BL for an extended period to enhance digital
competencies. To ensure high statistical power and a comprehensive representation of the pedagogical
workforce, this study targeted a large sample of 1,121 pre-service teachers. The sample was purposefully
drawn from three primary majors—natural sciences, social sciences, and educational sciences—to capture
disciplinary variations in blended learning perceptions.

The survey was conducted from August 2023—December 2024 and utilized an anonymous digital recruitment
strategy via Google Forms. This approach ensured independent participation and mitigated social desirability
bias, ensuring that the results accurately reflected students’ genuine evaluative judgments without academic
pressure.

3.3. Data Processing and Analysis Methods

The researchers analyzed the data using partial least squares structural equation modeling (PLS-SEM) via
Smart PLS, Version 4, software. PLS-SEM was specifically chosen over covariance-based methods due to the
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exploratory and theory-building nature of this study as well as the software’s effectiveness in handling
complex models with multiple latent constructs (instructional quality, learner agency, etc.) in emerging digital
contexts. By focusing on predictive accuracy rather than exclusively model fit, the PLS approach allows for a
more nuanced identification of the hierarchical configuration of satisfaction determinants in vocational
teacher education. Following Hair et al. (2019), the data was subjected to rigorous validity and reliability tests,
including Cronbach’s alpha, composite reliability, and average variance extracted (AVE) to ensure the
robustness of the measurement model. For discriminant validity, the Fornell-Larcker criterion was used,
confirming that all latent variables demonstrated sufficient divergent validity.

Ethical Considerations

The researchers conducted this study in strict adherence to the ethical principles of educational research.
Prior to data collection, the researchers fully informed all participants about the research objectives, the
voluntary nature of their participation, and their right to withdraw from the survey at any time without any
academic penalty.

The researchers obtained informed consent from all pre-service teachers who chose to participate. To ensure
confidentiality and privacy, the research team administered the survey anonymously and collected no
personally identifiable information (PII).

The researchers securely stored the dataset and utilized it exclusively for academic research purposes.
According to the institutional research guidelines of Hanoi National University of Education, formal approval
from an institutional review board (IRB) is explicitly exempt for: (1) observational and survey-based
educational research involving anonymous adult participants; and (2) poses no physical, psychological, or
professional risk.

Results

This section examines the factors that may influence the results of student satisfaction (code SHL). Using the
partial least squares (PLS) method for structural equation modeling (SEM) analysis, two types of model
evaluations were conducted: (1) measurement model evaluation (external model evaluation); and (2)
structural model evaluation (internal model evaluation).

Based on the analysis results, several measures are proposed to enhance the effectiveness of SHL in teaching
and learning. Additionally, the Discussion section suggests further research directions to build upon these
findings.

Evaluation of the External Model

The external model, also referred to as the measurement model, defines the relationships between the
observed indicators and their corresponding latent variables. Using algorithmic iteration, key parameters of
the measurement model were calculated, including convergent validity, discriminant validity, composite
reliability, and Cronbach’s alpha, along with the R2 value, which serves as a predictor of model performance.

In contrast, the internal model (or structural model) focuses on predicting the causal relationships between
latent variables. The T-statistic is used as a test parameter to assess the existence and significance of these
relationships.

Hair et al. (2019) stated that an outer loading factor greater than or equal to 0.708 indicates that the observed
variable is of good quality, as 0.7082 = 0.5, meaning that the latent variable explains at least 50% of the
variance in the observed variable. Evaluation results, presented in Figure 2, demonstrate that all observed
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variables have outer loading factors greater than 0.7, confirming their quality and meeting the conditions
required for subsequent analyses.

Figure 2. Correlation Model Between Variables
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Note: ND = Instructional Quality; NH = Learner Agency and Professional Awareness; KTCN = Technological
Infrastructure; CLND = Course Content; LLHT = Institutional Support Services; SHL = Student Satisfaction

Results in Table 2 evaluate the reliability and convergence of the scale. According to Nunnally (1978), a scale
that ensures unidimensionality and reliability should achieve a Cronbach’s alpha value of 0.7 or higher.
Additionally, studies confirm that a Cronbach’s alpha threshold of 0.7 is appropriate for assessing the
composite reliability (CR) index (Henseler & Sarstedt, 2013).

The convergence of the scale is evaluated using the average variance extracted (AVE) index. Héck and Ringle
(2010) suggest that a scale achieves convergent validity if the AVE is 0.5 or higher, indicating that the parent
latent variable explains at least 50% of the variance in its associated observed variables. In Table 2, reliability
values of the factors are all > 0.7, and AVE values show that the convergent validity are all > 0.5.
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Table 2. Results of Reliability Assessment of the Scale

Composite Composite Average Variance
Cronbach’s Alpha Reliability (rho_a) Reliability (rho_c) Extracted (AVE)

CLND 0.933 0.946 0.945 0.681
KTCN 0.867 0.872 0.919 0.790
LLHT 0.915 0.919 0.940 0.796
ND 0.926 0.929 0.938 0.601
NH 0.909 0.918 0.926 0.612
SHL 0.895 0.897 0.922 0.704

Note: ND = Instructional Quality; NH = Learner Agency and Professional Awareness; KTCN = Technological
Infrastructure; CLND = Course Content; LLHT = Institutional Support Services; SHL = Student Satisfaction. Cronbach’s
alpha = internal consistency reliability coefficient; rho_a = Dijkstra—Henseler’s reliability coefficient; rho_c = composite
reliability coefficient; AVE = average variance extracted

Table 3 presents the cross-loading values of the observed variables. The results indicate that the scale meets
the criteria for discriminant validity, as the external loading of each observed variable on its corresponding
parent factor is greater than its cross-loadings with other factors in the model.

Table 3. Cross-Loading Coefficient Results of Observed Variables

CLND KTCN LLHT ND NH SHL
CLND1 0.899 0.198 0.388 0.237 0.226 0.488
CLND2 0.825 0.158 0.302 0.151 0.166 0.378
CLND3 0.823 0.181 0.292 0.159 0.090 0.349
CLND4 0.888 0.203 0.424 0.227 0.212 0.486
CLNDj5 0.765 0.001 0.371 0.186 0.114 0.322
CLND6 0.819 0.149 0.332 0.201 0.169 0.367
CLND7 0.805 0.147 0.299 0.148 0.084 0.344
CLNDS8 0.768 0.117 0.344 0.191 0.116 0.343
KTCN1 0.200 0.910 0.222 0.234 0.151 0.449
KTCN2 0.142 0.882 0.147 0.202 0.182 0.410
KTCN3 0.170 0.875 0.148 0.194 0.100 0.390
LLHT1 0.381 0.188 0.907 0.256 0.318 0.409
LLHT2 0.386 0.167 0.898 0.256 0.309 0.3901
LLHTS3 0.379 0.161 0.897 0.249 0.301 0.375
LLHT4 0.351 0.184 0.866 0.186 0.288 0.338
ND1 0.239 0.191 0.300 0.748 0.142 0.479
NDio 0.102 0.209 0.152 0.805 0.113 0.438
ND2 0.086 0.108 0.109 0.701 0.046 0.314
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ND3
ND4
NDs5
ND6
ND7y
NDS8
NDg
NH1
NH2
NH3
NH4
NH5
NH6
NH7
NHS
SHIL1
SHL2
SHL3
SHIL4
SHLs5

0.163
0.155
0.202
0.225
0.135
0.246
0.199
0.107
0.122
0.132
0.224
0.150
0.122
0.180
0.100
0.406
0.357
0.471
0.373
0.384

0.185
0.245
0.215
0.193
0.160
0.182
0.124
0.109
0.145

0.099
0.166

0.117
0.098
0.150
0.117

0.388
0.409
0.344
0.409
0.422

0.149
0.234
0.178
0.244

0.201

0.249
0.222
0.294
0.255
0.226
0.332
0.268
0.245
0.274
0.233
0.414
0.269
0.372
0.414
0.305

0.784
0.779
0.773
0.794
0.813
0.793

0.753
0.085

0.146
0.074
0.224
0.153
0.052
0.101
0.046
0.534
0.438
0.447
0.518
0.440

0.059
0.110

0.085
0.135
0.134
0.192
0.106
0.805
0.820
0.803
0.823
0.723
0.719
0.829
0.725
0.418
0.360
0.395
0.402

0.385

0.438
0.446
0.468
0.446
0.457
0.479
0.403
0.338
0.413
0.359
0.438
0.343
0.286

0.411
0.296
0.869
0.819
0.833
0.834
0.840

Note: ND = Instructional Quality; NH = Learner Agency and Professional Awareness; KTCN = Technological
Infrastructure; CLND = Course Content; LLHT = Institutional Support Services; SHL = Student Satisfaction

The discriminant validity of the scale was assessed using the Fornell-Larcker criterion (see Table 4).
According to this approach, the scale demonstrates discriminant validity when the square root of the AVE
(displayed on the diagonal) for each latent variable is greater than the correlation coefficients between that
variable and all other variables in the model.

Table 4. Discriminant Validity Assessment Using the Fornell-Larcker Criterion

Construct CLND KTCN LLHT ND NH SHL
CLND 0.825

KTCN 0.193 0.889

LLHT 0.420 0.196 0.892

ND 0.230 0.237 0.267 0.775

NH 0.186 0.163 0.341 0.148 0.782

SHL 0.475 0.470 0.426 0.569 0.468 0.839

Note: ND = Instructional Quality; NH = Learner Agency and Professional Awareness; KTCN = Technological
Infrastructure; CLND = Course Content; LLHT = Institutional Support Services; SHL = Student Satisfaction
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Evaluation of the Inner Model

According to Hair et al. (2019), a variance inflation factor (VIF) value of 5 or higher indicates a high likelihood
of multicollinearity within the model. The Table 5 results demonstrate that the independent variables exhibit
no signs of multicollinearity. Similarly, the results in Table 6 confirm that the observed variables are also
unlikely to suffer from multicollinearity.

Table 5. Inner Model Multicollinearity Assessment

Structural Path Variance Inflation Factor (VIF)
CLND -> SHL 1.251
KTCN -> SHL 1.101
LLHT -> SHL 1.375
ND -> SHL 1.136
NH -> SHL 1.148

Note: ND = Instructional Quality; NH = Learner Agency and Professional Awareness; KTCN = Technological
Infrastructure; CLND = Course Content; LLHT = Institutional Support Services; SHL = Student Satisfaction

Table 6. Outer Model Multicollinearity Assessment

Indicator Variance Inflation Factor (VIF)
CLND1 3.831
CLND2 2.829
CLND3 2.883
CLND4 3-544
CLNDj5 2.063
CLND6 2,723
CLND7 2,721
CLNDS8 2.073
KTCN1 2.492
KTCN2 2.193
KTCN3 2.182
LLHT1 3.064
LLHT2 2.937
LLHT3 2.960
LLHT4 2.525
ND1 1.868
NDi1o 2.375
ND2 1.843
ND3 2.205
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ND4
NDs5
ND6
ND7y
NDS8
NDg
NH1
NH2
NH3
NH4
NH5
NH6
NH7
NHS
SHIL1
SHL2
SHL3
SHIL4
SHL5

2.181

2.056
2.254
2.475
2.304
2.113

3.204
2.283
2.588
2.339
1.836
2.559
2.821
1.889
4.042
3.260
2.256
3.426
3.562

Open=Access

Note: ND = Instructional Quality; NH = Learner Agency and Professional Awareness; KTCN = Technological
Infrastructure; CLND = Course Content; LLHT = Institutional Support Services; SHL = Student Satisfaction

With p values < 0.05, the Table 77 results show that all factors in the model affect SHL. The standardized

impact coefficient shows the impact level of independent variables on student satisfaction—in order from
strong to weak—including instructional quality, learner agency and professional awareness, technological
infrastructure, course content, and institutional support services.

Table 7. Results of Factors Affecting Student Satisfaction (SHL)

Original

Sample

Standard Deviation

t Statistics

Structural Path ¢ 16 (0)  Mean(M)  (STDEV) (jo/STDEy]) P Values
CLND -> SHL 0.252 0.253 0.025 10.271 0.000
KTCN -> SHL 0.269 0.269 0.020 13.543 0.000
LLHT -> SHL 0.062 0.062 0.024 2.545 0.011
ND -> SHL 0.386 0.385 0.022 17.755 0.000
NH -> SHL 0.299 0.299 0.022 13.520 0.000

Note: ND = Instructional Quality; NH = Learner Agency and Professional Awareness; KTCN = Technological
Infrastructure; CLND = Course Content; LLHT = Institutional Support Services; SHL = Student Satisfaction
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Statistical results of the influence of factors in the model are shown in Table 8.

Table 8. Results of the Level of Influence of Factors on Student Satisfaction (SHL)

Loading Factor

Structural Path Direct Effect Indirect Total Effect J-Square R-Square
Effect

CLND -> SHL 0.252 0.138

KTCN -> SHL 0.269 0.178

LLHT -> SHL 0.062 0.008 0.63

ND -> SHL 0.386 0.356

NH -> SHL 0.299 0.211

Note: ND = Instructional Quality; NH = Learner Agency and Professional Awareness; KTCN = Technological
Infrastructure; CLND = Course Content; LLHT = Institutional Support Services; SHL = Student Satisfaction

R-square = 0.63 shows that five factors in the model explain 63% of the variation in SHL, the remaining 37%
lies in factors outside the model. The f~square index table of Cohen (1988)—with f-square = 0.008 <0.02—
shows that the impact of LLHT on SHL is extremely small; the impact of CLND, KTCN, and NH is at an
average level (0.15—0.35); and the impact of ND is very clear (>0.35).

Discussion

5.1 Interpreting the Hierarchical Structure of Satisfaction Determinants

Data supports the notion that a clear hierarchical configuration of determinants shapes student satisfaction,
directly addressing the limitation identified in Section 2.2 with regards to the lack of clarity in the hierarchy of
BL satisfaction drivers. While prior scholarship often operationalized these dimensions as parallel predictors,
our structural model demonstrated that pedagogical orchestration constitutes the dominant core, while
technology functions as an enabling condition. The structural model revealed that these factors account for
63% of the variance in student satisfaction (R2=0.63).

The results of this study indicate substantial explanatory capacity while acknowledging that institutional
culture and individual learner differences are likely to contribute to the remaining variation. This pattern
suggests that in practice-intensive pedagogical training, blended learning does not diminish the centrality of
teaching expertise; rather, digital mediation appears to intensify the importance of guided interaction,
modeling, and feedback. The findings, therefore, indicate that student satisfaction in vocational blended
contexts is structured primarily around pedagogical orchestration rather than technological adequacy alone.

5.2 Instructional Quality as the Structural Anchor

Instructional quality (quality of the lecturer) emerges as the dominant determinant of student satisfaction.
This finding challenges the prevailing understanding, in general higher education, where factors are often
examined as parallel predictors. In the specific context of vocational teacher education, the profound impact
of the instructor underscores that human facilitation and pedagogical expertise remain the ultimate drivers,
rendering technological infrastructure a secondary, supporting factor.

Rather than merely confirming the statistical significance of instructional quality, it is crucial to understand
its pedagogical function through the concept of the pedagogical role model. In pedagogical skills training,
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university lecturers act as living demonstrations of effective digital pedagogy. Because pre-service teachers
evaluate the BL environment through their dual lens as both current learners and future educators, the
lecturer’s ability to manage the online space becomes a direct subject of observational learning.

This study introduced the dual lens framework, which is critical for understanding how pre-service teachers
evaluate BL environments. This framework emphasizes that pre-service teachers view the digital pedagogy of
their instructors not just as learners but also as future educators, which influences their satisfaction more
than the technology used. Specifically, the prominent role of detailed digital feedback and active online
interaction provides critical interpretative insight.

In virtual or asynchronous learning environments, there is an inherent transactional distance caused by the
absence of immediate physical cues. And rigorous, personalized digital feedback serves to bridge this gap. For
pre-service teachers, receiving this level of feedback represents a practical blueprint; students are not merely
passive consumers of a service. By observing how their instructors utilize digital tools to critique and guide,
students are actively internalizing the precise digital teaching competencies they will need to engage their own
future learners. This hierarchical relationship indicates that pedagogical orchestration is the organizing core
that gives value to the technological systems employed—teaching expertise acts as the organizing core of the
blended system.

5.3 Technology, Learner Engagement, and Institutional Support

Technological Infrastructure (Facilities)

This infrastructure exerts a moderate, yet meaningful, influence on satisfaction. Consistent with the tradition
of success in information systems, system reliability and platform accessibility remain necessary conditions
for positive learning experiences. This highlights the importance of equipping students with technological
knowledge and providing a suitable learning platform for both classroom and online use. The findings,
however, indicate that infrastructure alone cannot compensate for weak instructional implementation.

Learner Agency and Professional Awareness

Agency and awareness demonstrate substantial explanatory power, confirming that satisfaction is co-
constructed through the interaction between structured pedagogy and student self-regulation. This construct
goes beyond general motivation by capturing the pre-service teachers’ professional responsibility. Specifically,
their strict adherence to training regulations, such as generic teaching skills (NVSPTX ) training, is identified
as a highly impactful factor.

Institutional Support Services

While significant, institutional support services show comparatively limited direct impact. This discrepancy
presents an important difference for international comparison: In Western higher education contexts, robust
institutional support is frequently cited as a primary driver of satisfaction. In the context of developing
nations such as Vietnam, however, this likely reflects a systemic resource gap, as students in emerging
economies may have lower expectations for institutional support due to historically limited university
resources. These students rely instead on peer-to-peer assistance, social networks, or self-reliance to solve
technical issues.

5.4 Global Implications

These findings carry implications beyond the Vietnamese context. As higher education systems globally
recalibrate their digital transformation strategies, the evidence suggests that digital infrastructure alone does
not guarantee enhanced student satisfaction, particularly in skill-based and professional programs (Phan et
al., 2023; Sahni, 2019). This insight is particularly valuable for institutions in both emerging and developed
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nations, which often face distinct challenges in implementing blended learning (Castro, 2019; Lane et al.,
2021).

In this study, with regards to resource-constrained regions or transitioning educational systems, the identified
“strategic balance” offered a universal benchmark: Blended learning effectiveness is not derived from an
overabundance of technological tools but from the strategic integration of instructional expertise and learner
autonomy (Ghazal et al., 2018). For international audiences, this underscores that the hierarchy of
satisfaction drivers remains structurally stable even in diverse educational contexts, with pedagogical
orchestration serving as a primary safeguard against systemic resource gaps (Abbas, 2018; Anthony et al.,
2019). The focus on instructional quality, learner agency, and pedagogical expertise—rather than
technological infrastructure—can guide global efforts to optimize blended learning from North America to
Asia and beyond (Bervell et al., 2021; Sahni, 2019).

Theoretical Implications

This study advances blended learning (BL) satisfaction theory by clarifying the hierarchical configuration of
competing determinants within a unified structural model. Rather than validating established dimensions
independently, the findings first demonstrate that instructional quality exerts structurally greater influence
than technological infrastructure in skill-based professional training contexts.

Second, the study refines prevailing service quality and information systems success frameworks by
repositioning technology as an enabling condition rather than a dominant driver of satisfaction. In practice-
intensive environments, the impact of technological systems is organized and mediated by pedagogical
agency. Theoretically, this is explained by the dual lens of pre-service teachers because they evaluate the
environment as both learners and future educators. The lecturer’s digital pedagogical competence serves as a
primary role model that goes beyond basic technological adequacy.

Third, by integrating instructional, technological, institutional, and learner-centered dimensions, the study
moves beyond fragmented explanatory traditions. The results underscore that student satisfaction emerges
from coordinated structural relationships rather than isolated predictors, offering a more context-sensitive
model for digitally mediated higher education.

Practical and Governance Implications

The hierarchical structure identified in this study provides a strategic road map for higher education
stakeholders. Stakeholder roles, strategies, interventions, and transformation policies include the following:

¢ For Higher Education Leaders: Strategies for blended learning should prioritize pedagogical
capacity-building over purely infrastructural investment. Investing in faculty digital pedagogy ensures
a sustainable transformation that directly impacts student experience.

e For Faculty Developers: Practical interventions must move beyond generic software training.
Professional development should focus on advanced pedagogical applications of learning
management systems, such as constructing effective grading rubrics, recording personalized
audio/video feedback, and moderating asynchronous forums to bridge transactional distance.

For Policymakers: Digital transformation policies must avoid equating technology deployment
with innovation. Governance models in developing and transitional regions should address systemic
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resource gaps by transforming support services from peripheral administrative functions into a core
component of the blended learning ecosystem.

Conclusion

This study investigated the structural determinants of student satisfaction with blended learning within
pedagogical professional development modules at a Vietnamese university of education. By integrating
instructional, technological, institutional, and learner-related dimensions into a unified structural model, the
findings demonstrate that instructional quality constitutes the dominant determinant of satisfaction. The
research model is well founded, explaining 63% of the variation in student satisfaction while underscoring the
critical role of teacher competence, learner agency, and professional awareness.

Additionally, this study provides a new theoretical framework for understanding blended learning (BL)
satisfaction, particularly in vocational teacher training. Results demonstrate that instructional quality, rather
than technological infrastructure, remains the central determinant of satisfaction, thereby suggesting that
higher education institutions should prioritize pedagogical development over infrastructural investment.

These study results contribute to ongoing debates on BL effectiveness. By clarifying that in practice-intensive
professional training pedagogical agency remains the organizing core of digitally mediated instruction, BL in
such contexts operates not as a technological substitute for teaching but as a structured integration of
instructional expertise, learner engagement, and system support. The findings, therefore, reinforce the need
to conceptualize technological infrastructure as an enabling condition rather than a primary determinant of
satisfaction in vocational higher education settings.

Beyond the specific national context, the study offers insights relevant to higher education systems
undergoing rapid digital transformation. As institutions expand learning management system (LMS)
adoption, a strategic emphasis on faculty development and pedagogical integration may yield stronger
improvements in student experience than infrastructure expansion alone. Practically, these findings can be
applied to enhance the quality of teacher training programs at pedagogical colleges, particularly in
implementing targeted interventions within skill-based modules.

Several limitations of this study should be acknowledged.

First, although the model explains a substantial proportion of variance, 37% remains unexplained. This
finding suggests the influence of additional factors, such as organizational culture, leadership strategy, or
individual learning motivation. Future research could extend this framework across diverse international
contexts to examine the stability of the hierarchical structure identified in this study.

The effectiveness of BL in teacher education overall depends less on technological deployment and more on
deliberate pedagogical orchestration within digitally supported environments. Despite explaining 63% of the
variation in student satisfaction, future research could examine additional factors. Factors such as
organizational culture or individual learning motivations can be applied to the model across different
international contexts as a way to verify its global applicability.

Ethical Considerations

This study was conducted in strict accordance with the institutional research guidelines at Hanoi National
University of Education. Participation was entirely voluntary and anonymous; no personal, identifiable
information was collected to ensure the privacy of the pre-service teachers involved. Prior to data collection,
all participants were fully informed about the study’s purpose and provided informed consent through the
online survey interface. Based on institutional policy regarding anonymous, survey-based educational
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research involving adult participants, the study was determined to be exempt from formal ethics committee
approval, as it posed no physical or psychological risks.
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