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Background: While Hybrid-Flexible (HyFlex) learning models are increasingly
adopted in higher education, sustaining students’ continued engagement,
particularly in STEM programs, remains a critical challenge. This study
investigates the factors influencing STEM students' intention to continue using
Tri-X, Mapta University's Hyflex learning system, which enables in-person,
online, and asynchronous participation.

Methods: A quantitative research design was adopted, involving 600 STEM
students enrolled in Tri-X. Partial Least Squares Structural Equation Modeling
was employed to assess the relationships among key determinants and
analyze theirimpact on students' sustained use of the modality.

Results: Findings showed that information quality (3=0.415, p<0.001) and

institutional support (3=0.261, p=0.023) significantly influenced perceived
performance. Access to technology strongly predicts expectations (3=0.528,
p<0.001) and also affects perceived performance (8=0.174, p=0.029).
Perceived performance substantially predicts confirmation (8=0.794,
p<0.001), which enhances satisfaction (8=0.455, p<0.001). Satisfaction is a
strong driver of continuance intention (8=0.745, p<0.001). Overall, the model
explains 55.5% of the variance in students’ intention to continue using Tri-X.
Conclusion: The study extends Expectation-Confirmation Theory to HyFlex
learning, emphasizing confirmation and satisfaction as key mediators.
Practical implications underscore the necessity of high-quality content,
robust institutional support, and equitable access to technology to sustain
engagement in technology-enhanced learning environments.

HyFlex education, technology-enhanced learning, Expectation-confirmation
theory, PLS-SEM, quality education, online learning

INTRODUCTION

The COVID-19 pandemic accelerated the transformation of higher education worldwide, compelling
universities to adopt flexible learning systems that blend traditional and digital modes of delivery (Azouri,
2023). Among these, HyFlex (Hybrid-Flexible) learning has emerged as a widely discussed approach that allows
students to participate in face-to-face, synchronous, or asynchronous classes, depending on their needs and
circumstances (Bockorny et al., 2024; Hidayati et al., 2025). This model aims to promote inclusivity, adaptability,
and continuity of instruction amid disruptions and the shift toward digitally enhanced education.
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In the Philippines, universities are increasingly adopting flexible and technology-enhanced learning
modalities in response to national policies on learning continuity and digital transformation in higher
education. These initiatives seek to address long-standing challenges such as geographical disparities,
variability in internet connectivity, and unequal access to digital devices (Ong et al.,, 2023; Sankey et al., 2023;
Ali, 2025). While several local and regional studies have examined blended and online learning, empirical
evidence on students’ continued use of HyFlex systems in Philippine universities remains scarce, particularly
with respect to factors that sustain engagement beyond initial implementation (Moldez, 2024).

Within this national landscape, Mapua University has implemented the Tri-X modality, short for Triple
experience, as its institutional adaptation of the HyFlex model (www.mapua.edu.ph). Introduced during the
pandemic and sustained thereafter, Tri-X has enabled students to choose, on a per-session basis, whether
to attend classes on-site or online. This design aims to support real-life, student-centered learning and to
manage diverse academic, personal, and logistical constraints. Despite its promise, questions remain on how
students’ expectations, actual experiences, and satisfaction with Tri-X determine their intention to continue
using this modality.

Continuance intention or learners’ willingness to persist in using a learning system is a critical indicator
of the sustainability of educational technologies (Almaiah et al., 2022; Cheng & Yuen, 2018; Ye et al., 2023).
Prior research suggests that continuance is influenced by technological, psychological, and institutional
determinants, including information quality, system usability, and support mechanisms (Cheng, 2020; Li &
Zhu, 2022; Zheng et al., 2013). When there is accurate, relevant, and accessible instructional content, students
develop stronger expectations and are more likely to sustain engagement (Barkley, 2020). Likewise, reliable
access to digital infrastructure and responsive technical assistance enhance satisfaction and motivation,
especially in resource-constrained settings such as many Philippine institutions (Khan et al., 2017). Institutional
support further mediates students’ learning experiences by providing technical help, faculty guidance, and a
stable platform for academic interaction, thereby reducing frustration and aligning expectations with actual
experiences (Chitrakar & Nisanth, 2023).

The Expectation-Confirmation Theory (ECT), introduced by Bhattacherjee (2001), offers a robust
framework for explaining such post-adoption behavior. ECT posits that the continuance intention of users is
driven by their pre-use expectations, post-use perceived performance, the confirmation or disconfirmation
of those expectations, and the satisfaction that follows. When performance meets or exceeds expectations,
users experience confirmation, which reinforces satisfaction and, in turn, the intention to continue system
use. In educational contexts, ECT has been widely applied to understand learners’ behavior toward e-learning,
MOOQCs, and blended learning systems (Cheng, 2023; Pan et al., 2024). Prior studies consistently show that
confirmation mediates the relationship between perceived performance and satisfaction, while satisfaction
directly predicts continuance intention (Li et al., 2022; Wang et al., 2021).

Despite these insights, limited research has applied ECT to HyFlex environments in developing countries,
where technological constraints and institutional disparities may shape students’ experiences differently
from those in more advanced contexts. This study addresses this gap by articulating ECT to the Tri-X HyFlex
environment at Mapua University. Specifically, it incorporates contextual determinants—information quality,
access to technology, and institutional support—as antecedents of expectations and perceived performance.
This extended framework acknowledges that environmental and institutional conditions fundamentally
shape students’ experiences, satisfaction, and decisions to continue using flexible learning systems.

By validating this model among Philippine higher education students, the study contributes empirical
evidence on continuance intention in a developing-country HyFlex context. The findings are expected to
advance the literature by (1) integrating technological and institutional constructs into ECT, (2) explaining
how these factors influence students’ continued engagement in technology-enhanced flexible learning, and
(3) providing practical insights to universities seeking to design, refine, and sustain HyFlex modalities such as
Mapua University’s Tri-X system. Figure 1 shows the proposed conceptual framework for the analysis.
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Figure 1. Extended Expectation-Confirmation Model of Tri-X Modality Continuance

Information quality refers to the accuracy, relevance, and reliability of the content and materials used in a
Tri-X modality. Ensuring high-quality information is crucial for the effectiveness of the learning experience. Prior
studies have proved that realistic and well-informed expectations are facilitated by high-quality information,
which includes clear learning objectives, accurate and pertinent course descriptions, and transparent program
specifics (Pickering, 2021). The degree to which an online or blended learning experience meets or exceeds
expectations is the basis for evaluating its perceived performance, according to Al-Busaidi (2013). A favorable
perceived performance is influenced by high-quality material that appropriately depicts the resources,
structure, and content of the online course (Cheng & Yuen, 2018). With this, it was hypothesized that:

H1: Information quality positively affects expectation.
H2: Information quality positively affects perceived performance.

Access to technology refers to the availability and utilization of digital tools and resources that facilitate
Tri-X modality (Rahi & Ghani, 2019) Tri-X creates an adaptable and dynamic learning environment by combining
traditional classroom training with online components. In the context of online learning, expectation
formation and perceived performance are two important elements of the Expectation-Confirmation Theory
(ECT) paradigm that can be strongly impacted by the access and quality of technology available (Rahi & Ghani,
2019). Earlier studies indicate that access to technology is one crucial aspect in deciding whether or not people
plan to continue with online or blended learnin. Additionally, the quality of access to technology significantly
impacts how satisfied students are with their learning experience (Rodriguez et al., 2008). Satisfaction is
influenced by adequate and dependable access that either meets or surpasses expectations (Ojo, 2010). With
this, it was hypothesized that:

H3: Access to technology positively affects expectations.
H4: Access to technology positively affects perceived performance.

Institutional support refers to the assistance, tools, and frameworks that educational institutions offer
to enable the successful application of Tri-X learning modality. According to studies, educators and students
need this help to successfully negotiate the combination of traditional face-to-face instruction and online
learning components, (Bartley & Golek, 2004; Singh et al., 2022). Hentea et al. (2003) posit that accurate
expectations are developed by instructors and students when there is clear communication regarding the
resources, technology infrastructure, and degree of institutional support. Similarly, Al Omari et al. (2020)
revealed that perceived performance is positively impacted by institutional support for an efficient technology
infrastructure, including a dependable learning management system (LMS) and technical assistance. With
this, it was hypothesized that:

H5: Institutional support positively affects expectation.
H6: Institutional support positively affects perceived performance.

Confirmation refers to how students assess their experiences in the Tri-X learning environment compared
to their preconceived notions. Learners receive guarantee when they believe their experiences match or
fulfill their preconceived notions. Prior studies conducted in mixed and online learning environments have
demonstrated that positive proof occurs when learners' expectations match their experiences, which raises
satisfaction and engagement levels (Lee et al,, 2010; Sahin & Shelley, 2008). Research on e-learning and
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technology acceptance also highlights that favorable perceived performance—that is, usability and simplicity
of use—confirms users' expectations. At the same time, according to Islam’s (2013) research on e-learning
systems, users' expectations were confirmed mainly when they reported positive performance. Additionally,
studies conducted in the past in the context of blended have demonstrated that higher satisfaction levels
occur when learners' expectations are met or surpassed (Almusharraf & Khahro, 2020). Initial expectations and
overall satisfaction of learners were shown to be positively correlated with expectations and satisfaction in
blended learning environments (Wu et al.,, 2010). With this, it was hypothesized that:

H7: Expectation positively affects confirmation.

H8: Perceived performance positively affects confirmation.
H9: Perceived performance positively affects satisfaction.
H10: Confirmation positively affects satisfaction.

In the context of Tri-X learning, satisfaction is defined as learners' general sense of fulfillment and
happiness with the course material. It includes several elements, such as the quality of the content, the degree
of participation, the usability of online resources, and the efficacy of in-person communication. Regarding
continuation intention, satisfaction with the integrated learning process is a strong predictor (Lee et al., 2010).
According to the ECT model, people who are satisfied with their experiences are likelier to continue with the
learning program (Cheng et al., 2014). With this, it was hypothesized that:

H11: Satisfaction positively affects Tri-X continuance intention.

METHODS
Study Design

This study’s research approach consisted of multiple steps. It started with formulating the research
questions and study objectives to determine the direction and scope of the research. The researchers then
chose a quantitative research methodology to analyze and to model the intricate interactions among
various variables using Partial-Least Structural Equation Modeling (PLS-SEM). The target participants were
Mapua Senior High School students.They employed purposive sampling to determine a sample size of 600
participants for statistical significance and robust findings using SEM analysis. The researchers conducted an
online survey on Tri-X modality continuance among Mapua Senior High School students using Google Forms,
which contained demographic questions and questions for all latent variables based on their framework.

Population

The study required a minimum of 300 participants to acquire accurate results, however, a total of 600
participants were gathered from the study. Participants were systematically selected from the target population
of Mapua University Senior High School students. The researchers employed purposive sampling for statistical
significance using SEM analysis. A purposive sampling technique was used to recruit respondents who met
the following inclusion criteria:

1. Currently enrolled in the STEM strand under the Tri-X modality;
2. Aged 18 years and above to ensure legal consent;
3. Had completed at least one full term under the Tri-X system.

Students who were under 18 years old or had no prior experience with Tri-X courses were excluded.
Although purposive sampling limited generalization, researchers justified it as the most appropriate approach
given the specific institutional focus and the need to collect responses from experienced users of the Tri-X
modality.

Setting

In this research setting, data was collected within the Mapua University (Intramuros) campus during school
hours. The purpose of the data collection was to understand various aspects of the school environment, such
as student behavior, academic performance, and teacher effectiveness. The data were typically gathered using
a questionnaire to conduct surveys to students. The researchers needed to obtain the necessary permissions
from the students before conducting any data collection activities. Additionally, appropriate measures were
taken to ensure the privacy and confidentiality of the collected data.
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Data Collection

The survey instrument consisted of 38 items divided into two main sections. The first section covered
the demographic profile (6 items), which included questions on age, gender, academic strand, year level, and
students’ experience with the Tri-X modality. The second section measured latent constructs (32 items) using
a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The items were adapted from
validated instruments in previous studies on Expectation-Confirmation Theory (ECT) and blended learning,
with minor contextual modifications to suit the Tri-X learning environment. Specifically, Information Quality (4
items) was adapted from Smith and Basham (2014), Access to Technology (4 items) from Mirriahi et al. (2015),
and Institutional Support (4 items) from Smith and Basham (2014) and Wisdom and Agnor (2007). Constructs
related to Expectation (4 items) and Perceived Performance (4 items) were drawn from Bhattacherjee (2001),
while Confirmation (4 items) and Satisfaction (4 items) were adapted from Dai et al. (2020). Finally, Continuance
Intention (4 items) was based on the work of Hodges (2008) and Becirovic et al. (2022). An expert panel
reviewed all adapted items to ensure content validity, and a pilot test involving 30 students was conducted to
confirm the clarity, reliability, and contextual suitability of the instrument. A comprehensive summary of the
constructs, corresponding sources, and measurement indicators is presented in Appendix A.

Data Analysis

Data were analyzed using SmartPLS 4.0 following a two-step approach. The first step involved measurement
model evaluation, which assessed the reliability and validity of each construct. Internal consistency reliability
was examined through Cronbach’s alpha and Composite Reliability (CR), both of which were expected to meet
the threshold of 0.70 or higher. Convergent validity was assessed using the Average Variance Extracted (AVE),
with acceptable values above 0.50, while discriminant validity was verified through the Heterotrait-Monotrait
Ratio (HTMT), which should remain below 0.85. The second step, structural model evaluation, tested the
hypothesized paths and the predictive strength of the model. Multicollinearity was checked using the Variance
Inflation Factor (VIF), ensuring values were below 5.0. The overall model fit was assessed using the Standardized
Root Mean Square Residual (SRMR), which should be less than 0.08. Hypothesis significance was tested through
bootstrapping with 5,000 resamples at a 95% confidence level, while the coefficient of determination (R
was interpreted as small (0.25), moderate (0.50), or substantial (0.75) following the criteria proposed by Hair
et al. (2021). This systematic approach ensured that both measurement precision and predictive validity were
evaluated according to established PLS-SEM standards in educational and behavioral research.

RESULTS
Measurement Model Evaluation

The measurement model shown in Figure 2 was evaluated to ensure reliability and validity of all constructs.
As presented in Table 1, all factor loadings exceeded 0.70, and Cronbach’s alpha (a), Composite Reliability
(CR), and Average Variance Extracted (AVE) values met recommended thresholds (a, CR = 0.70; AVE = 0.50),
confirming internal consistency and convergent validity.

Figure 2. Initial PLS-SEM Model of Tri-X Modality Continuance
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Table 2 and Table 3 present discriminant validity results using the Fornell-Larcker criterion and the
Heterotrait-Monotrait Ratio (HTMT). All diagonal AVE square roots were greater than inter-construct
correlations, and all HTMT values were below 0.85, confirming discriminant validity.

Model fit indices also indicated an acceptable fit (SRMR = 0.062 < 0.08; NFI = 0.921 > 0.90; xz/df =4.03<
5.0), as summarized in Table 4. These results collectively establish the adequacy of the measurement model
for further structural analysis.

Table 1. Reliability and convergent validity result

Metric Corner 1 Corner 2 Corner 3 Corner 4
Accuracy 78% 70% 89% 84%
Error Rate 22% 30% 1% 16%
Recall 81% 71% 89% 87%
Precision 95% 89% 98% 95%
F1-Score 87% 79% 93% 91%
Specificity 40% 70% 90% 30%

Table 2. Discriminant Validity: Fornell-Lacker Criterion

AT CN Cl EX IQ IS PP ST
AT 0.785
CN 0.587 0.823
Cl 0.600 0.710 0.855
EX 0.663 0.623 0.654 0.796
Q 0.437 0.531 0.565 0.653 0.817
IS 0.667 0.656 0.640 0.673 0.497 0.763
PP 0.448 0.611 0.527 0.446 0.329 0.585 0.783
ST 0.716 0.720 0.608 0.698 0.526 0.676 0.575 0.806

Table 3. Discriminant Validity: Heterotrait-Monotrait Ratio

AT CN Cl EX 1Q IS PP ST
AT
CN 0.623
@ 0.648 0.771
EX 0.723 0.679 0.726
1Q 0.496 0.591 0.652 0.762
IS 0.733 0.723 0.720 0.759 0.579
PP 0.426 0.752 0.558 0.446 0.347 0.663
ST 0.770 0.769 0.661 0.758 0.595 0.747 0.588

Structural Model Evaluation

Table 4 presents the goodness-of-fitindices for the structural model. The Standardized Root Mean Square
Residual (SRMR = 0.062) is below the recommended threshold of 0.08, indicating an acceptable fit between
the observed and predicted correlations (Hu & Bentley, 1999). The adjusted chi-square ratio (x*/df = 4.03) also
falls within the acceptable range (< 5.0), suggesting that the model achieves an adequate level of parsimony
and accuracy (Hu & Bentley, 1999). Furthermore, the Normed Fit Index (NFI = 0.921) exceeds the minimum cut-
off value of 0.90, confirming a strong overall model fit (Gumasing & Sobrevilla, 2023). Collectively, these results
demonstrate that the extended Expectation-Confirmation Model achieves satisfactory model adequacy,
supporting the reliability of the structural relationships among the latent constructs.
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Table 4. Model Fit
Model Fit for SEM Parameter Estimates Minimum cut-off Reference
SRMR 0.062 <0.08 Hu & Bentler, 1999
(Adjusted) Chi-square/dF 4,03 <5.0 Gumasing & Sobrevilla, 2023
Normal Fit Index (NFI) 0.921 >0.90

The structural model was assessed to test the hypothesized relationships among constructs. Figure 3
illustrates the final model, including standardized path coefficients and significance levels. All paths were
estimated using bootstrapping with 5,000 resamples at a 95% confidence level.

The model explained substantial variance in key endogenous variables: R> = 0.55 for Continuance
Intention, R*= 0.47 for Satisfaction, and R* = 0.64 for Confirmation, indicating moderate to strong explanatory
power according to criteria of Hair et al. (2021). The computed effect sizes () ranged from small to large
(0.02-0.56), demonstrating varying contributions of predictors across constructs.

The Q2 statistics, obtained through blindfolding, were 0.39 for Continuance Intention, 0.32 for
Satisfaction, and 0.45 for Confirmation, all exceeding the threshold of zero and confirming the model’s
predictive relevance.

In terms of relative path strength, Satisfaction - Continuance Intention (3 =0.745, p < 0.001) was the most
influential relationship, indicating that emotional and experiential satisfaction is the strongest determinant
of students’ intention to continue using Tri-X. This result mirrors findings from Li et al. (2022) and Dai et al.
(2020), where satisfaction consistently emerged as the most proximal predictor of technology continuance.
The paths Perceived Performance — Confirmation (B = 0.794, p < 0.001) and Perceived Performance —
Satisfaction (B = 0.455, p < 0.001) also exhibited strong practical significance, demonstrating that positive
learning performance validates students’ expectations and strengthens their emotional satisfaction.

Meanwhile, Information Quality (B = 0.415, p < 0.001), Access to Technology (B = 0.174, p = 0.029),
and Institutional Support (B = 0.261, p = 0.023) contributed indirectly to continuance intention through
perceived performance, highlighting the interdependence between technological and institutional enablers
in hybrid learning contexts. Compared with Dai et al. (2020), who found similar medium-strength paths
between system quality and satisfaction, the Tri-X model demonstrates comparable predictive accuracy and
theoretical consistency across contexts.

Overall, the model’s strong R? large effect sizes for key predictors, and high Q> values collectively
affirm the robust explanatory and predictive capability of the extended Expectation-Confirmation Model
in understanding students’ post-adoption behavior toward the Tri-X HyFlex modality. The summary of
hypothesis testing is shown in Table 5.

Table 5. Hypothesis Test

No Relationship Beta coefficient p-value 2 (effect size) Result Hypothesis
1 IQ—EX 0.007 0.962 0.00 Not Significant Reject
2 1Q—PP 0415 <0.001 0.07 Significant Accept
3 AT—-EX 0.528 <0.001 0.21 Significant Accept
4 AT—PP 0.174 0.029 0.12 Significant Accept
5 IS-EX 0.225 0.050 0.03 Not Significant Reject
6 IS-PP 0.261 0.023 0.10 Significant Accept
7 EX-CN 0.095 0.243 0.02 Not Significant Reject
8 PP—CN 0.794 <0.001 0.56 Significant Accept
9 PP-ST 0.455 <0.001 0.25 Significant Accept
10 CN-ST 0412 <0.001 0.18 Significant Accept

—_
—_

ST—CI 0.745 <0.001 0.48 Significant Accept
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Figure 3 presents the final PLS-SEM path diagram with standardized coefficients and significant paths.
Solid arrows represent significant relationships, while dashed arrows denote non-significant ones. The model
demonstrates that information quality, access to technology, and institutional support indirectly affect
continuance intention through their influence on expectation, perceived performance, confirmation, and
satisfaction.

Figure 3. Final PLS-SEM Model of Tri-X Modality Continuance

DISCUSSION

The findings of this study demonstrate that students’ intention to continue using the Tri-X modality is
shaped by the interplay of technological, institutional, and psychological factors within the Expectation-
Confirmation Theory (ECT) framework. Eight of the eleven hypothesized paths were supported, highlighting
the central role of perceived performance, confirmation, and satisfaction as the primary drivers of continuance
intention.

Consistent with Bhattacherjee’s (2001) ECT, the results affirm that students’ confirmation of expectations
and resulting satisfaction are primary drivers of their willingness to continue using the Tri-X modality.
Specifically, perceived performance emerged as a critical construct, exerting significant effects on both
confirmation (3 = 0.794, p < 0.001) and satisfaction (8 = 0.455, p < 0.001). This relationship can be explained
through self-efficacy theory, where positive performance outcomes reinforce learners’ confidence in
navigating hybrid environments. As students experience success, their sense of control over the technology
increases, which enhances satisfaction and motivates continued use. Furthermore, consistent with cognitive
dissonance theory, when students’ experiences align with or surpass their initial expectations, psychological
discomfort is minimized, fostering positive attitudes toward continued participation.

This implies that when students perceive Tri-X as effective and conducive to their learning, their
expectations are validated, leading to a heightened sense of satisfaction. This process reflects the core ECT
mechanism: when post-use experiences align with or exceed expectations, confirmation occurs, thereby
reinforcing satisfaction and continuance intention. Similar findings were reported by Prifti (2022) and Al-
Maroof et al. (2020) in blended and e-learning contexts, where perceived usefulness and performance were
shown to strengthen users’ continued adoption intentions.

Furthermore, satisfaction was found to significantly predict continuance intention ( = 0.745, p < 0.001),
highlighting its affective dimension. This result aligns with Dai et al. (2020) and Becirovi¢ et al. (2022), who
established that satisfaction is the most immediate determinant of technology continuance in blended and
hybrid learning environments. Within the Tri-X context, satisfied learners are likely to experience increased
system trust, a key psychological mechanism in digital learning adoption. Trust reduces uncertainty regarding
system reliability and institutional responsiveness (Boe, 2018), reinforcing students’ willingness to persist in
using Tri-X as a primary learning platform.

On the other hand, information quality, access to technology, and institutional support indirectly
influenced continuance intention through their effects on expectation and perceived performance. The
significance of information quality (3=0.415,p <0.001) and access to technology (3 =0.174, p=0.029) supports
earlier findings by Islam (2013) and Li et al. (2022), emphasizing that accurate, timely, and accessible content
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strengthens learners’ cognitive assurance and confidence in digital systems. These findings also resonate with
the Technology Acceptance Model (TAM), where system usability and information clarity enhance perceived
usefulness and ease of use, which are critical antecedents of satisfaction and continued system use.

Meanwhile, institutional support (3 = 0.261, p = 0.023) emerged as a key contextual enabler of perceived
performance, emphasizing the role of organizational scaffolding in student success. However, institutional
supportin this study should be interpreted beyond general administrative assistance. It encompasses specific
and actionable components such as (1) faculty digital pedagogy training, (2) stable IT infrastructure and
bandwidth support, and (3) the implementation of learning analytics systems to monitor and to personalize
student engagement. These forms of support reduce barriers to participation, enhance learning flow, and
strengthen institutional trust. This aligns with Al Omari et al. (2020), who found that visible institutional
responsiveness amplifies perceived system quality and satisfaction in technology-enhanced education.

The positive influence of information quality, technology access, and institutional support highlights the
importance of sustained investment in educational infrastructure. Institutions should maintain robust digital
platforms, ensure consistent connectivity, and provide responsive technical support for both faculty and
students. Establishing continuous feedback and troubleshooting system will allow universities to refine hybrid
learning delivery. Additionally, integrating data analytics for tracking student engagement can enhance the
responsiveness and personalization of Tri-X learning environments.

In addition, the results emphasize the need for instructional strategies that reinforce satisfaction and
expectation confirmation. Faculty should design activities that clearly communicate learning objectives
and outcomes, ensuring students’ expectations alignment to actual course experiences. Regular feedback
mechanisms, reflective activities, and interactive learning designs can enhance perceived performance
and satisfaction, leading to stronger continuance intentions. Faculty development programs should also
emphasize adaptive pedagogies that support both synchronous and asynchronous learners within the Tri-X
framework.

Three hypothesized relationships (H1, H5, and H7) were not supported, providing important theoretical
insights. The non-significant path between information quality and expectation ( = 0.007, p = 0.962) implies
that while students value accurate and relevantinformation, their expectations are shaped more by technology
access and institutional factors than by content quality alone. This finding diverges from Li and Zhu (2022),
who observed significant effects in fully online environments, suggesting that in hybrid or HyFlex models,
expectations may depend more on the overall learning experience rather than a single content dimension.

The lack of a significant effect between institutional support and expectation (f = 0.225, p = 0.050)
could be attributed to students’ perception of institutional assistance as a baseline service rather than an
expectation-shaping factor. Finally, the non-significant relationship between expectation and confirmation
(B = 0.095, p = 0.243) contrasts with classical ECT predictions but can be explained by the dynamic nature
of expectation formation in HyFlex settings. In this modality, students’ expectations evolve continuously as
they alternate between online and face-to-face participation, making post-use confirmation less directly
dependent on pre-use expectations.

Compared with prior HyFlex and blended learning research, the present findings reinforce established
patterns while articulating ECT to a new educational context. Similar to Makhija et al. (2025), this study
demonstrates that technological and institutional readiness significantly influence learner satisfaction and
persistence. However, unlike purely online models, the Tri-X framework introduces greater variability in
learners’ experiences across participation modes, which may explain the weaker direct effects of expectation-
related constructs. This finding supports calls by Sharma and Giannakos (2020) for more nuanced examinations
of student behavior in multimodal learning environments.

The study provides a contextual extension of Expectation-Confirmation Theory by incorporating
environmental and institutional dimensions relevant to digital education in the Philippines. It demonstrates
that while classical ECT emphasizes psychological processes, continuance intention in hybrid systems is also
shaped by structural enablers, technological accessibility, institutional reliability, and instructional quality.
This nuanced understanding advances theory by bridging technology acceptance, satisfaction models, and
educational innovation research.

Despite its contributions, this study is subject to several limitations. First, the use of purposive sampling
restricts generalizability, as the participants were limited to Mapua University STEM students. Future research
could employ probability sampling or multi-institutional datasets to enhance external validity. Second, the
study’s cross-sectional design limits causalinference; longitudinal studies are recommendedto capture changes
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in expectation, confirmation, and satisfaction over time. Third, contextual factors such as socioeconomic
status or prior digital literacy were not examined and may have influenced perceived performance and
satisfaction. Lastly, the reliance on purposive sampling and self-reported measures poses inherent limitations
related to potential response bias and limited generalizability. The exclusion of demographic controls restricts
the interpretive depth of the findings across subpopulations. Nonetheless, the methodological rigor, through
validated instruments, adequate sample size, and robust PLS-SEM analysis, supports the internal reliability
and validity of the model’s conclusions.

Future studies may extend this work by integrating additional psychological constructs (e.g., perceived
autonomy, engagement) or by comparing continuance behaviors across different HyFlex or hybrid
implementations. Qualitative studies may also provide deeper insights into how students negotiate
expectations and satisfaction across shifting learning environments.

CONCLUSION

This study demonstrates that the sustainability of HyFlex learning systems such as Tri-X depends not
merely on their flexibility, but on the quality of learning experiences they consistently produce. Students'’
continuance intention is shaped primarily by perceived performance and satisfaction, underscoring that
persistence in multimodal learning environments is an experiential outcome rather than a function of initial
expectations alone. In the dynamic context of HyFlex education, where learners continuously alternate
between participation modes, confirmation emerges as an ongoing evaluative process grounded in
actual performance, thereby attenuating the role of static expectations assumed in classical Expectation-
Confirmation Theory. The findings further highlight that access to technology and institutional support
operate as foundational enablers that condition students’ capacity to experience instructional value, build
trust in the system, and sustain engagement over time. For higher education institutions, particularly in
developing-country contexts, the results suggest that HyFlex innovations will endure only if investments
extend beyond platform deployment toward ensuring pedagogical coherence, infrastructural reliability, and
responsive institutional ecosystems that prioritize the lived learning experience.
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