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Amid Vietnam’s ongoing curriculum reforms and digital transformation, our study
explores key factors influencing the implementation of blended learning among
secondary school teachers, particularly in elective subjects. Using a large-scale mixed-
methods design, we surveyed 1,834 teachers and conducted focus groups with 40
participants from diverse contexts. Guided by multiple theoretical frameworks, the
research examines how teacher beliefs, readiness, and teaching conditions interact to
shape blended learning practices. Quantitative findings reveal that teacher readiness is
the most significant predictor of implementation (r = .468, p < .001), strongly linked to
teacher beliefs (r = .559). Notably, teaching conditions showed a negative correlation
with both beliefs and practices, indicating that infrastructure alone does not ensure
pedagogical change. Group comparisons highlight that eatly-career and postgraduate-
trained teachers are more engaged in blended practices. Qualitative insights support these
findings, revealing how teachers in resource-limited settings adopt innovative strategies,
emphasising professional agency and resilience. The study contributes to global
discussions on digital education by centring teacher-level drivers of change. It
recommends a policy shift from infrastructure-heavy approaches to targeted professional
development that empowers teachers as catalysts for sustainable blended learning
reform.

Introduction

Blended learning—which combines traditional face-to-face instruction with digital tools—
has gained global traction as a flexible and learner-centred pedagogical model (Graham,
2018; Graham et al, 2021; Hong et al, 2025; Putri & Juandi, 2025). The Covid-19
pandemic significantly accelerated its adoption, prompting education systems to invest
rapidly in digital infrastructure and reimagine teaching practices (Ashraf et al., 2021), not
only in higher education but also across all sectors of education. In its wake, blended
learning is increasingly recognised as a strategic approach to delivering personalised,
competency-based education aligned with 21st-century learning goals (Cobo-Rendén et
al., 2022).

Vietnam stands out among emerging economies for its rapid digital transformation,
particularly in ICT infrastructure and education sector reforms (Chuc & Anh, 2023). Its
K—12 curriculum now emphasises digital literacy, learner autonomy, and elective subject
pathways (MOET, 2018). Blended learning thus appears well-suited to support national
reform goals. However, although blended learning was widely adopted during the
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pandemic using a variety of formats, its post-pandemic integration into the “new normal”
reveals persistent disparities (Cobo-Rendoén et al., 2022). These disparities are particularly
evident in elective subjects at the upper secondary level, where gaps in resources, models,
and teacher capacity remain acute.

While blended learning has been well studied in higher education (Adinda & Mohib, 2020)
and in Western contexts (Ashraf et al., 2021), research remains limited in the secondary
school systems of developing countries, particularly in Southeast Asia. This gap is
especially apparent in Vietnam, where little empirical work has explored how contextual
and teacher-related factors interact to shape blended learning practices. This study
addresses that gap through a large-scale mixed-methods investigation of 1,834 Vietnamese
secondary teachers and 40 focus group participants. It explores how teacher beliefs, digital
readiness, infrastructure conditions, and contextual factors interact to shape blended
learning practices in Vietnam’s evolving education system.

Literature review

Blended learning, often defined as the strategic combination of face-to-face and online
learning, has become a mainstream pedagogical model across educational levels (Graham
et al., 2021; Nortvig et al., 2018). Initially prominent in higher education, its relevance has
expanded to K—12 settings, particularly in response to the Covid-19 pandemic (Mali &
Lim, 2021). In secondary schools, blended learning is increasingly valued for promoting
personalised learning, student autonomy, and equitable access—especially in reform-
driven or resource-limited systems (Halverson et al., 2023).

The factors influencing the implementation and effectiveness of blended learning are
multifaceted and have been examined from various perspectives. Broadly, these factors
can be categorised into student-related factors, teacher-related factors, and institutional or
contextual support factors (Li et al, 2022; Tang et al, 2023). From the teacher
perspective, several dimensions have been identified as critical in shaping blended learning
practices. The literature highlights key aspects such as teachers’ beliefs and readiness
toward technology integration, their pedagogical adaptability, and the influence of
contextual and infrastructural conditions (Henriquez & Hilliger, 2024; Kaya & Aydemir,
2025; Sharp, 2024). These elements collectively determine how teachers design,
implement, and sustain blended learning approaches within their instructional contexts.

Teacher beliefs and readiness

Teacher-level factors—particularly beliefs, confidence, and readiness—are consistently
identified as critical enablers of blended learning (Davis, 1989; Halverson et al., 2023).
Robust tools such as the Cemgem et al. (2024) validated scale (« = .943; v = .942), based
on 317 Turkish teachers, demonstrate the predictive power of instructional design
competence and digital skills. Xi (2021) found that positive beliefs aligned with practice
despite contextual constraints, while Sanchez-Gémez et al. (2019) showed that attitudes,
shaped by institutional support, influenced readiness across 982 survey and 86 interview
participants. Giiltekin and Mede (2024) emphasised digital confidence as a readiness
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determinant, particularly in integrating online and face-to-face instruction. In the
Philippines, Ventayen et al. (2019) highlighted ICT proficiency and self-direction as
readiness indicators, pointing to the need for institutional backing. Similarly, Petko et al.
(2018), using SEM with 349 Swiss teachers, found that perceived competence and
leadership support were key. Vietnamese studies echo these patterns: Cao (2022) noted
that readiness is shaped by ICT experience and leadership, yet undermined by training
gaps and infrastructural limitations. Comparable findings from Jordan indicate that
teacher readiness remain pivotal yet constrained by limited technical competence and
time. Alomoush (2025) found that primary teachers faced moderate challenges—most
notably weak digital design skills and low confidence in managing blended tasks—
reflecting ambivalent beliefs about technology use. The study emphasised that
professional training in self-learning strategies and digital content creation is essential to
strengthen teacher readiness for blended instruction.

In short, readiness emerges as a product of both individual attitudes and contextual
enablers. Without systemic support, strong teacher beliefs alone may not sustain
meaningful blended learning implementation.

Contextual and infrastructure factors in secondary schools

Infrastructure remains a foundational yet unevenly distributed element of BL, especially in
developing regions. Studies highlight persistent gaps in Internet connectivity, device
access, and technical support—challenges most acute in rural and disadvantaged areas
(Ashraf et al, 2021; Mustafa et al, 2024). Bandarlipe (2024) showed that graduate
students' TPACK confidence significantly improved after implementing a blended
learning approach using interactive tools and LMS platforms, reinforcing the role of
technological access in enhancing instructional readiness.

Digital literacy is a critical enabler of blended learning readiness but remains limited
among both students and teachers (Means et al., 2013). Xi (2021) noted that contextual
mismatches—such as limited learner autonomy and resource constraints—often hinder
the translation of blended learning intentions into classroom practice. Demographic and
institutional factors also shape readiness. In a study of 247 Indonesian EFL teachers,
Mulyono et al. (2021) found higher confidence among university instructors compared to
secondary-level teachers, while gender differences were minimal, suggesting training
access is a more decisive factor. Halimatussakdiah et al. (2024) and Saboowala and
Manghirmalani-Mishra (2020) further observed gender-based nuances in how teachers
respond to blended learning training, underscoring the value of inclusive, gender-sensitive
approaches. Mulyono et al. (2021) in a study of 247 Indonesian EFL teachers, found
confidence levels varied significantly by teaching level, with limited support and training
cited as major barriers.

Overall, effective and equitable blended learning implementation requires addressing
infrastructural inequalities, enhancing digital competencies, and tailoring support to
teachers’ diverse sociocultural and professional contexts.
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Teacher practices in blended learning

While teacher readiness is essential, the way blended learning is enacted in classrooms
ultimately determines its impact. Implementation ranges from basic substitution (e.g.,
uploading lecture notes) to transformative strategies like flipped classrooms and project-
based learning (Serrano et al., 2019). In the Malaysian context, Hong et al. (2025) found
that primary teachers with high self-assessed TPACK levels demonstrated strong
alighment between their technological-pedagogical knowledge and blended learning
practices, reinforcing the link between perceived competence and implementation. Marsiti
et al. (2023) demonstrated that project-based blended learning significantly improved
achievement and creativity among eleventh-grade students, suggesting that blended
designs fostering active engagement can enhance learning outcomes.

In resource-constrained settings, teachers often adopt innovative, pragmatic approaches.
During the pandemic, Zimbabwean educators used WhatsApp for flipped instruction
(Moyo & Sibanda, 2023), while South African and Tanzanian teachers leveraged limited
tools to promote engagement despite infrastructure gaps (Boateng & Marwanqana, 2024).
Tools like Moodle, Google Classroom, and Microsoft Teams support content delivery, while
platforms like Google Forms facilitate feedback (Kumar et al., 2021). However, effective use
relies on pedagogical competence, not just tool availability.

In Vietnam, evidence on blended learning practices in K—12 elective subjects remains
sparse. Cao (2022) found teachers often relied on ad-hoc strategies due to the lack of
formal frameworks. Le et al. (2022) through a mixed-methods case study, proposed a
localised model emphasising both technological and pedagogical alignment.

In sum, teacher practices in blended learning are shaped by beliefs, training access, digital
fluency, and institutional conditions. Successful implementation requires more than
tools—it demands strategic design, contextual fit, and sustained support for pedagogical
innovation.

Blended learning in the Vietnamese context

Although global research on blended learning has grown, its application in secondary
education—especially in elective subjects within developing countries—remains
underexplored. Much of the literature focuses on higher education or general ICT
integration without connecting teacher-level factors (e.g., beliefs, readiness) to classroom
implementation (Ashraf et al., 2021). In Vietnam, blended learning adoption accelerated
after Covid-19 and curriculum reforms, yet implementation challenges persist.

Under the 2018 General Education Curriculum, Vietnam’s upper secondary education
(Grades 10-12) allows students to choose elective subjects aligned with their interests and
career orientations. The elective structure comprises nine subjects, organised into three
major domains: Natural Sciences (physics, chemistry, biology), Social Sciences (geography,
economics, law and education), and Technology and Arts (technology, informatics, music,
tine arts) (MOET, 2018). Schools are required to offer multiple elective subjects; however,
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the limited availability of subject-qualified teachers, inadequate specialised facilities, and
oversized classes of 40-50 students make traditional delivery of elective subjects
particularly challenging (Hayden & Le Tran, 2024; Vinh & Hanh, 2022). In this context,
blended learning can serve as an effective solution for Vietnamese education, supporting
the integration of distance education models into school-based or multi-site blended
learning approaches.

In the Vietnamese context, even in higher education, these remain persistent challenges
(Bui & Johnson, 2024). University teachers have also faced considerable difficulties while
implementing various models of blended learning (Le & Johnson, 2022). Therefore, for
school teachers with more limited technological exposure and pedagogical support, the
challenges are likely to be even greater. Pham and Nguyen (2023) found blended learning
improved Grade 10 reading comprehension but noted declines in student motivation and
teacher interaction. Pham et al. (2022) reported inconsistent practices in Nam Dinh,
where blended learning often meant broadcasting lessons online without pedagogical
adaptation. Nguyen et al. (2024) studying Grade 6 students, highlighted that access to
infrastructure and teacher support is essential for meaningful blended learning
engagement. Despite these insights, large-scale empirical studies in Vietnam’s K—12 sector
are scarce.

This review highlights the need to view blended learning as a system shaped by individual,
institutional, and contextual conditions. Addressing this gap, our study uses a large-scale
mixed-methods approach to examine what matters most in implementing blended
learning in Vietnamese upper secondary elective education.

Method
Theoretical framework

This study adopts an integrative theoretical framework to examine key factors shaping
blended learning implementation in Vietnamese secondary schools. The Technology
Acceptance Model (Davis, 1989) informs the belief constructs, focusing on perceived
usefulness and ease of use to assess openness to digital innovation. Teacher readiness is
conceptualized using the Technological Pedagogical Content Knowledge framework (Mishra &
Koehler, 20006), which guides both quantitative measures of competence and qualitative
insights into subject-specific practices. Institutional conditions are evaluated through
UNESCO’s ICT Competency Framework (UNESCO, 2018), focusing on infrastructure,
digital content, and policy support. This model shapes the assessment of teaching
conditions, including internet access, device availability, and school planning. Finally,
Bronfenbrenner’s  Ecological  Systems Theory (Bronfenbrenner, 1979) supports the
interpretation of contextual factors. Together, these frameworks structure the study’s
mixed-methods design and guide the analysis of teacher beliefs, technological readiness,
school infrastructure, and contextual influences on blended learning in elective subjects.
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Figure 1: Theoretical framework guiding the study (after Davis, 1989)
Research design

This study employed a convergent parallel mixed-methods design (Plano Clark, 2019) to
investigate Vietnamese upper secondary teachers’ blended learning practices in elective
subjects. Quantitative and qualitative data were collected concurrently to capture both
large-scale patterns and contextual insights, aligning with the complexity of blended
learning implementation.

Quantitative component

Instrument

A structured questionnaire was developed with five sections: (1) Demographics; (2)
Teaching conditions; (3) Teacher beliefs; (4) Readiness; and (5) Practices. Items were
adapted from validated sources and reviewed for contextual relevance through expert
consultation with Vietnamese educational researchers. The instrument was pilot-tested for
reliability (« > .70) prior to full deployment.

Sampling and data collection

The target population included elective-subject teachers across upper secondary schools in
tive provinces of Vietham—Ha Noi, Hoa Binh, Ha Tinh, Binh Phuoc, and Soc Trang—
representing urban, rural, and mountainous regions. Teachers were invited through
provincial Departments of Education and Training. Participation was voluntary and
anonymous, with online consent, yielding 1,834 valid responses collected via Google Forms
(September—October 2024) under official approval from the Ministry and local authorities.
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Data analysis

Data were analysed using SPSS v29, employing descriptive statistics, Cronbach’s alpha,
Pearson correlations, and group comparisons (ANOVA and t-tests) to examine
relationships among teacher beliefs, readiness, infrastructure, and practices.

Table 1: Demographic characteristics of teacher participants (N = 1834)

Variable Category N % | Variable Category N %
Location  Utban 732 39.9 |Experience <10 years 191 10.4
Rural 736 40.1 10 -< 20 years 1092 59.5
Mountainous 366 20.0 20 years + 551 30.0
Gender Male 612 33.4 |Educ.level  Bachelor 1441 78.6
Female 1222 66.6 Postgraduate 393 21.4

Qualitative component

Design and purpose

Semi-structured focus group discussions were conducted to gain in-depth insights into
how teachers conceptualise, implement, or resist blended learning, focusing on beliefs,
strategies, and contextual barriers.

Participants and procedure

Six focus groups were held with 40 teachers drawn from urban, rural, and remote schools,
ensuring diversity in subject specialisation, teaching experience, and regional context.
Recruitment was conducted through local educational offices and school networks, with
voluntary participation and informed consent obtained from all participants.

Analysis and integration

Transcripts were thematically analysed in N7 (Braun & Clarke, 2006) using inductive
coding to identify patterns related to teacher beliefs, readiness, enablers/battiers, and
subject-specific practices. Quantitative and qualitative findings were triangulated to explain
variations in blended learning implementation across school contexts and to enrich
interpretation.

Langnage and translation

The research was conducted in Vietnamese. All questionnaires and discussions were
administered in Vietnamese to ensure linguistic and cultural authenticity. Translations into
English for quotation purposes were undertaken by the authors and verified by bilingual
co-researchers for accuracy and consistency of meaning,
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Results
Descriptive statistics

Table 2: Access to teaching conditions ("Yes" responses)

Condition item % Count |Condition item % Count

Stable and fast Internet 63.4 1163 | Technical support for 60.9 1117
connection teachers/students

All students have personal 50 917 | Subject-specific classrooms 81.8 1500
devices available

Functional LMS installed 70.9 1300 | Smart learning spaces with 34.7 636

full tech equipment

Tools for online teaching 84.6 1552 | Tools for tracking student 50.2 921
(Zoom, Teams, etc.) learning progress

Access to digital learning 50.7 930 |Interactive tools (forums, 48.3 886
resources discussion groups, etc.)

Survey data revealed notable disparities in blended learning infrastructure across schools.
While most teachers had access to online platforms (84.6%) and subject-specific digital
classrooms (81.8%), only 63.4% reported stable and fast Internet connections. Half of the
teachers (50.0%) indicated that all students had personal devices, and access to key tools
like digital learning resources (50.7%), progress tracking systems (50.2%), and interactive
platforms (48.3%) remained limited. Alarmingly, only 34.7% of respondents reported
having fully equipped smart classrooms. These gaps highlight a persistent digital divide,
particularly in rural and mountainous areas. Qualitative insights illustrated how teachers
adapt under these constraints. One physics teacher explained, “We often have to use
virtual labs because there are no real experiment kits.” An IT teacher from a rural school
shared, “Students only have smartphones, not computers, so we adjust the lessons
accordingly.” In some cases, schools initiated their own solutions: “We set up a school
YouTube channel to record lessons because our LMS wasn’t functioning properly.” These
accounts underscore the ingenuity of teachers working with limited resources, while
highlighting the need for system-level investment in infrastructure and support to ensure
equitable access to blended learning across Vietnam’s secondary education system.

Survey results indicate strong teacher endorsement of blended learning’s pedagogical
value. Across all items, total agreement (combined “Agree” and “Strongly agree”) ranged
from 68.0% to 77.6%, with the highest support for statements on self-directed learning
and digital responsibility (77.6%), modern teaching competencies (75.3%), and
personalised learning (75.4%). Mean scores spanned 3.65 to 3.79, and internal reliability
was excellent (« = .90), suggesting a robust measurement scale.
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Table 3: Teacher beliefs summary (N = 1834; Cronbach’s o = .96)

Strongly .. Strongly
Belief statement disagree DIS(?/gT ¢ Neoljtml A%/Tee agree  Mean SD
(O/O) ( 0) ( O) ( O) (O/O)

Access to talented 3.2 6.3 22.5 58.6 9.4 3.65 0.856
teachers

Self-learning and IT 2.7 3.8 15.9 67.2 10.4 3.79 0.783
responsibility

Teacher self- 2.8 4 18.5 64.8 9.9 3.75 0.795
development

Modern teaching 2.6 3.2 18.9 65.4 9.9 3.77 0.773
competency

Student choice 3.1 4.2 20.3 63.5 8.9 3.71 0.809
fulfillment

Resource optimisation 33 4 19.6 63.9 9.2 3.72 0.814

Personalised learning 2.8 4 17.7 66.1 9.3 3.75 0.791

Scale coding: Strongly disagree = 1; Disagree = 2; Neutral = 3; Agree = 4; Strongly agree = 5.

Neutral responses remained moderate (15.9%—22.5%), while disagreement was
consistently low (<10%), reflecting broad professional consensus. Qualitative reflections
reinforced these results. One science teacher noted: “Designing online content pushes us
to explore new pedagogical strategies. 1 feel I'm learning alongside my students.” Another
shared: “With online resources and platforms, I can personalise assignments for each
group based on their strengths—something traditional methods didn’t easily allow.”

Together, these findings demonstrate that Vietnamese secondary teachers broadly value
blended learning, particularly for its capacity to enhance student engagement, instructional
flexibility, and professional growth.

Table 4: Teacher readiness summary (N = 1834; Cronbach’s o = .96)

Strongly .. Strongly
Readiness item disagrgee Dlsﬁgre Neou tral A%ree agre% Mean SD
(0/0) € (/ 0) (/ 0) (/ O) (0/0)
Openness to teaching 1.7 0.8 10.9 71.2 15.4 3.98 0.671
innovation
IT skills improvement 1.7 0.8 9.2 72.7 15.6 4.00 0.656
Student engagement in 1.9 3.8 18.6 65.5 10.3 3.78 0.751
blended learning
School management 2.0 1.1 14.2 68.9 13.8 3.92 0.703
support
Parental support 2.0 4.5 23.6 61.2 8.8 3.70 0.770
Teacher skills and 2.5 6.1 18.5 64.0 9.0 3.71 0.809
school infrastructure
Home infrastructure 33 11.3 21.8 55.9 7.6 3.53 0.910
Government guidance 2.7 5.1 22.2 60.9 9.1 3.69 0.812

Scale coding: Strongly disagree = 1; Disagree = 2; Neutral = 3; Agree = 4; Strongly agree = 5.
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The readiness scale assessed eight items covering innovation openness, digital skills,
infrastructure, and stakeholder support. Mean scores ranged from 3.53 (Home
infrastructure) to 4.00 (IT Skills improvement), with highest agreement on IT skills
(72.7% “Agree”, 15.6% “Strongly agree”) and Openness to innovation (71.2% “Agree”,
15.4% “Strongly agree”). Lower agreement was found for Home infrastructure (55.9%)
and Parental support (61.2%), with over 20% of teachers neutral on these items. The scale
demonstrated strong reliability (x = .96). Qualitative insights echoed these trends. A
teacher noted, “In remote areas, parents don’t support online learning—students often
skip class to help at home.” Despite challenges, institutional support and personal
motivation were evident: “We must keep learning, or we can’t expect students to”,
remarked one teacher. Overall, teacher readiness is strong in mindset and skills, but
constrained by home infrastructure and inconsistent external support, particularly in rural
and disadvantaged areas.

Table 5: Teacher practices summary (Cronbach’s a = .895)

Never Rarely Sﬁ(;g:i Often Always

N N D)

Use LMS for personalised 7.7 11.8 46.2 29.3 5.0 3.12 0.952
learning

Practice item Mean SD

Find e-learning content 1.4 2.3 24.4 56.9 14.9 3.82 0.762

Guide students to find 1.6 2.3 30.5 54.8 10.7 3.71 0.751
e-learning content

Design lessons with tech 1.9 5.5 35.6 47.5 9.6 3.57 0.813
tools

Assign online tasks 3.8 111 48.1 31.5 55 3.24 0.861

Give feedback via 4.6 12.2 46.7 31.7 4.7 3.20 0.881
technology

Guide students on peet/ 5.9 13.9 45 30.1 5.1 3.15 0.927

self-evaluation online

Scale coding: Never = 1; Rarely = 2; Sometimes = 3; Often = 4; Always = 5.

Descriptive analysis showed moderate uptake of blended learning practices, mean scores
across seven items ranged from 3.12 to 3.82, indicating occasional to frequent use. The
most common activity was searching for e-learning materials via platforms like Yo Tube or
television (M = 3.82), followed by guiding students to do so (M = 3.71) and using
educational software in lesson design (M = 3.57). Less frequent practices included
assigning online tasks (M = 3.24), providing digital feedback (M = 3.20), and facilitating
peet/self-assessment (M = 3.15). The scale demonstrated high reliability (« = .895).
Qualitative insights reflected this variation. A physics teacher shared, “We record sessions
so students can review at home, especially when they miss class.” Another explained, “We
use virtual labs when physical resources are lacking.” Overall, while teachers show
willingness and competence in basic blended learning practices, more advanced
pedagogical applications remain underused. Strengthening digital infrastructure and
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targeted training are essential for scaling blended learning more equitably and effectively
across Vietnam’s secondary education system.

Correlation analysis

Table 6. Pearson correlations among teaching conditions, beliefs, readiness, and practices

Condition__ Beliefs__ Readiness_ Practices_
Score Score Score Score
Condition_ Pearson cort. 1 -.087 -.205™ -.236™
Scote Sig. (2-tailed) <.001 <.001 <.001
N 1834 1834 1834 1834
Beliefs_ Pearson cort. -.087" 1 559" 335"
Score Sig. (2-tailed) <.001 <.001 <.001
N 1834 1834 1834 1834
Readiness_ Pearson cort. -.205" 559" 1 468
Score Sig. (2-tailed) <.001 <.001 <.001
N 1834 1834 1834 1834
Practices_ Pearson cort. -.236" 335" 468 1
Score Sig. (2-tailed) <.001 <.001 <.001
N 1834 1834 1834 1834

** Correlation is significant at the 0.01 level (2-tailed).

Pearson correlation analysis revealed significant relationships among teaching conditions,
beliefs, readiness, and blended learning practices (Table 6). Teacher readiness showed a
moderate positive correlation with actual practice (r = 468, p < .001), indicating that
more prepared teachers were more likely to implement blended approaches. Beliefs about
the pedagogical value of blended learning also correlated positively with both readiness (r
= .559) and practice (r = .335), highlighting the pivotal role of mindset in shaping
instructional behaviour. Conversely, teaching conditions were negatively correlated with
beliefs (r = —.087), readiness (r = —.205), and practices (r = —.236). Although statistically
significant, these associations were weak, suggesting that infrastructure alone does not
guarantee implementation.

Instead, many teachers demonstrated high motivation in low-resource environments. As
one shared, “Even without full infrastructure, we find ways—recording lessons,
borrowing devices, or teaching in small online groups.” Another noted, “Our Internet is
slow, but we still manage via Zal and YouTube links. What matters is our effort.” These
findings underscore that while infrastructure is important, teacher beliefs and readiness
remain stronger predictors of blended learning engagement. The qualitative data reinforce
this by illustrating how teacher agency can overcome contextual constraints, emphasising
the need to invest in both professional development and infrastructure.
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Group comparison

To gain deeper insight into how contextual and personal factors may influence teachers’
perspectives and practices related to blended learning, group comparisons were
conducted. Specifically, composite scores for teaching conditions, beliefs, readiness, and
practices were analysed across key demographic groups, including geographic location
(utban vs. rural/mountainous), gender, qualifications and years of teaching expetience.
Independent samples t-tests and one-way ANOVA were used to examine whether
statistically significant differences existed between groups. These comparisons help
illuminate whether certain groups of teachers face greater challenges or demonstrate
higher readiness or engagement in blended learning implementation.

Table 7: Group comparison of composite scores by school location

Utban Rural Mount.

Composite score o) o) o F-value  p-value  Sig. diff.
Teaching conditions 1.359 1.450 1.447 24.68 <.001 Yes*
Beliefs 3.739 3.733 3.721 0.073 0.93 No
Readiness 3.825 3.758 3.775 2.208 0.11 No
Practices 3.414 3.375 3.420 0.855 0.43 No
School location

ANOVA results showed a significant difference in teaching conditions across school
locations (F = 24.68, p < .001), with urban teachers reporting the least favourable
conditions (M = 1.306), while rural and mountainous teachers reported higher access to
infrastructure. This finding may reflect recent investments or donor-supported programs
in remote areas. A teacher from a rural school noted: “We received donations to equip our
labs and install projectors.” In contrast, an urban teacher shared: “We’re in the capital, but
we don’t have what some rural schools now do—they got many donations.” However, no
significant location-based differences were observed in beliefs, readiness, or practices,
suggesting strong pedagogical commitment across regions. As one teacher stated: “Even
without resources, we teach with heart.”

Table 8: Group comparison of composite scores by teaching experience

Composite Under 10 10<20 20+ years Fopie oo S dli

score years (M) years (M) (o))
Teaching conditions 1.3288 1.4191 1.4298 10.643 <.001 Yes*
Beliefs 3.8833 3.7270 3.6928 4.981 0.007 Yes*
Readiness 3.9254 3.7770 3.7625 5.31 0.005 Yes*
Practices 3.5251 3.4003 3.3552 4.61 0.010 Yes*
Teaching experience

Teachers with under 10 years of experience scored significantly higher on all measures—

beliefs (M = 3.88), readiness (M = 3.93), and practices (M = 3.53)—compared to peers
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with over 20 years (p < .01). A participant remarked: “New teachers are digital natives.
They started teaching during Covid, so blended formats feel natural.”

Table 9: Group comparison of composite scores by education level

Composite Bachelor Postgrad. .
score degree (M) degree (M) F-value  p-value Sig. diff.
Teaching conditions 1.4124 1.4150 0.03 0.863 No
Beliefs 3.7297 3.7452 0.141 0.708 No
Readiness 3.7717 3.8483 4.685 0.031 Yes*
Practices 3.3960 3.4137 0.217 0.641 No

Education level

As shown in Table 9, there were no statistically significant differences between the two
groups in terms of teaching conditions (F = 0.030, p = .863), beliefs about blended
learning (F = 0.141, p = .708), or reported classtoom practices (F = 0.217, p = .641).
However, a significant difference emerged in readiness scores (F = 4.685, p = .031), with
postgraduate-trained teachers reporting a higher level of readiness (M = 3.85) compared
to their bachelor-level peers (M = 3.77). This may be linked to more extensive training or
academic exposure. One teacher reflected: “My graduate courses introduced online
pedagogy. It helped me adapt quickly to blended learning.”

Table 10: Group comparison of composite scores by gender

. Male Female p-value L

Composite score o) o) t-value (2-tailed) Sig. diff.
Teaching conditions 1.4015 1.4187 -1.28 0.201 No
Beliefs 3.7035 3.7477 -1.23 0.22 No
Readiness 3.7514 3.8065 -1.79 0.074 No
Practices 3.4204 3.3894 0.94 0.349 No

Gender

T-tests showed no statistically significant differences between male and female teachers in
beliefs, readiness, practices, or perceptions of teaching conditions. Although slight
differences existed (e.g., females scored slightly higher on readiness), these were not
meaningful. As one respondent summarised: “It’s not about gender—it’s about mindset.
Both men and women here are adapting well.”

These results highlight the importance of teaching experience and academic exposure in
shaping readiness and practice. While infrastructure gaps persist—especially in urban
areas—teacher motivation and adaptability remain strong across contexts. The absence of
gender-based differences reinforces the value of inclusive training, while newer teachers
and postgraduates appear especially well-positioned to lead blended learning innovation.
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Discussion

Findings from this study offer a nuanced understanding of how these factors interact and
align with global and regional literature, while also suggesting directions for future practice
and policy.

Beliefs and practices are closely aligned

A strong alignment emerged between teachers’ positive beliefs about the pedagogical
value of blended learning and their actual classroom practices. Teachers who viewed
blended learning as useful and impactful were more likely to integrate digital tools into
instruction, supporting the technology acceptance model’s premise that perceived
usefulness drives adoption (Davis, 1989). This mirrors findings from Xi (2021) and Hong
et al. (2025), who observed that positive beliefs enhance instructional engagement.
Henriquez and Hilliger (2024) found that in rural K—12 contexts, teachers play a central
role in embedding blended learning models into their classroom practices. From their
perspective, teachers are directly responsible for adapting and sustaining these models,
which requires transforming their teaching practices on a daily basis. Successful
innovation, as one teacher in their study described, depends on designing learning
activities that continuously motivate students and selecting technology-enhanced tools
that serve diverse learners. This reinforces the argument that teachers’ beliefs about
blended learning not only enhance the quality of their instructional practices but are also
reciprocally strengthened through creative and effective classroom implementation. Yet,
as Sanchez-Goémez et al. (2019) noted, belief alone is insufficient. In the Vietnamese
context, where curriculum reform and digital investment have created fertile ground for
innovation, beliefs serve as a necessary but incomplete precursor to transformation—only
gaining traction when paired with readiness.

Readiness bridges belief and action

Teacher readiness emerged as the strongest predictor of actual blended learning
implementation, affirming previous studies (Cemgem et al., 2024) that link self-efficacy
and digital confidence with pedagogical change. The strong correlation between belief and
readiness suggests that positive attitudes enhance teachers' willingness to innovate—a
tinding consistent with Pham and Nguyen (2023) and Nguyen et al. (2024) who highlight
readiness as a key driver of classroom integration. Readiness appears to function as a
bridge between belief and behaviour, enabling teachers to translate intention into practice,
particularly when reinforced by professional development and institutional support.
Generational trends further contextualise these patterns. Eatly-career teachers consistently
reported higher levels of belief, readiness, and practice than their more experienced
counterparts. This supports prior findings by Halimatussakdiah et al. (2024) and Mulyono
et al. (2021) which showed that younger teachers often possess stronger digital fluency
and are more receptive to pedagogical innovation.

In contrast, veteran teachers may benefit from sustained mentoring and practice-oriented
training to overcome barriers associated with entrenched habits or limited digital
exposure. A systematic review exploring the multidimensional factors influencing
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teachers’ technology integration in K—12 education also identified teacher readiness as one
of the most important determinants of successful implementation (Martin et al., 2025).
Specifically, teachers’ affective factors—such as techno-stress—were found to hinder their
technology integration practices (Martin et al., 2025). Moreover, teachers with higher
levels of readiness tend to be more active, effective, and creative in their blended teaching
practices. This is evident in studies from Colombia, where educators implementing
community-based blended learning embedded local culture and community narratives into
digital lessons, significantly improving student engagement and learning outcomes (Hoyos
Pipicano & Jaime Osorio, 2025). Together, these findings reaffirm that the success of
blended learning depends on teachers’ readiness and their capacity to harmonise
technological and pedagogical dimensions within their professional beliefs and practices.

Infrastructure matters—but not alone

Contrary to expectations, infrastructure was not a strong positive predictor of beliefs,
readiness, or practice. In fact, the study found negative correlations between teaching
conditions and all three variables. These challenges prevailing assumptions in the literature
(e.g., Mustafa et al. (2024) that infrastructure is a precondition for success. Instead, the
tindings suggest that material conditions alone do not ensure pedagogical innovation—
highlighting the role of teacher agency and adaptability. Notably, rural and mountainous
teachers reported better access to digital infrastructure than their urban peers. This
unexpected result aligns with recent Vietnamese initiatives such as the “Internet
Connection and Computers for Students” national program (Lé, 2023), which has
channelled resources to disadvantaged regions. Community-led efforts and NGO funding
(Kamibeppu, 2009) may also explain localised gains in under-resourced schools.
Consistent with our pattern, Jordanian primary teachers reported that the most prominent
obstacles lay in the cutriculum/content dimension rather than raw access, including the
absence of electronic curricula and unclear blended learning tools and techniques
(Alomoush, 2025). Qualitative accounts affirm this: some rural schools actively mobilise
alumni support or repurpose free tools to create digital learning environments, while
urban schools struggle with outdated systems or administrative constraints. Nevertheless,
beliefs, readiness, and practices did not significantly differ by region, reflecting a shared
professional commitment across contexts.

Contextual differences highlight equity gaps

Group comparisons revealed important equity-related nuances. Gender differences were
not significant—echoing (Mulyono et al., 2021)—suggesting growing parity in access and
engagement across male and female teachers. However, disparities were evident across
experience and qualification levels. Postgraduate-trained teachers reported greater
readiness, likely due to exposure to instructional technology in advanced studies,
consistent with Petko et al. (2018) and Gultekin and Mede (2024). Yet, this did not
translate into significantly higher practice, reinforcing the Sinchez-Goémez et al. (2019)
observation that structural support is needed to convert readiness into classroom change.
Younger teachers consistently outperformed in belief, readiness, and use, reflecting global
patterns of innovation openness among eatly-career educators (Halimatussakdiah et al.,
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2024) These findings reinforce the need for differentiated professional development
strategies—ones that target not only digital skills but also pedagogical design—for
experienced teachers who may require more hands-on, contextualised support.
Interestingly, regional differences in teaching conditions did not map onto variations in
practice or belief. Despite infrastructure advantages, rural and mountainous teachers
performed similarly to urban peers in terms of readiness and usage. This suggests that
localised leadership, innovation mindset, and professional culture may play a more
decisive role in shaping blended learning engagement than geography alone.

Conclusions and implications

This study sheds light on the multifaceted factors shaping blended learning
implementation in Vietnamese secondary schools, particularly in elective subjects.
Drawing on a large-scale mixed-methods dataset, it confirms that teacher readiness—not
infrastructure—is the most consistent predictor of classroom practice (Cemgem et al.,
2024; Petko et al., 2018). Teachers who are confident in their digital-pedagogical skills and
feel institutionally supported are more likely to adopt blended strategies (Alomoush,
2025). While positive beliefs serve as a motivational foundation (Davis, 1989), they require
reinforcement through readiness and contextual support to translate into practice
(Bandarlipe, 2024; Le et al.,, 2022). Interestingly, weaker infrastructure was sometimes
accompanied by higher innovation, particularly in rural areas benefitting from community-
led or donor-supported digital solutions (L&, 2023). At the same time, disparities by
teaching experience and qualifications reveal that early-career and postgraduate-trained
teachers exhibit higher readiness and engagement, whereas experienced teachers may
require more sustained support (Ashraf et al., 2021).

These findings suggest several implications for policy and practice. First, professional
development must be differentiated—tailored to the needs of veteran teachers while
continuing to build on the digital strengths of younger cohorts (Cao, 2022; Machumu et
al., 2024). Second, school leaders and policymakers should foster a readiness-focused
culture through mentorship, collaboration, and innovation networks (Ashraf et al., 2021).
Third, infrastructure investments must go hand-in-hand with integration strategies—
ensuring teachers are trained not only to use but to teach with digital tools (Halverson et
al., 2023). Finally, blended learning should be embedded within national curriculum
reform frameworks, not treated as a temporary solution but a long-term pedagogical
strategy (Henriquez & Hilliger, 2024; Lé, 2023). By centring teacher capacity and
institutional culture, this study reinforces the need to move beyond hardware-focused
solutions toward sustainable, human-centered digital transformation in education.
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Appendix A: Teacher questionnaire (English translation)

The survey was administered in Vietnamese to ensure cultural and linguistic
appropriateness. English translations were prepared by the research team for reporting
and publication, with back-translation and cross-checking to preserve meaning
equivalence.

Participation information

The Survey is is part of the national project “Implementing Blended Learning in Teaching Elective
Subjects in Upper Secondary Schools” (Code: B2024.VKG.03), conducted by the Vietnam
National Institute of Educational Sciences under the Ministry of Education and Training. The
study aims to examine the current implementation of blended learning and to explore effective
strategies for integrating this approach into the teaching of elective subjects at the upper secondary
level.

Purpose
To investigate teachers’ experiences, readiness, and perspectives related to blended learning in
elective subjects.

Eligibility
Teachers currently teaching at the upper secondary level (Grades 10-12) with experience in any
elective subject.

Voluntariness and confidentiality
Participation is entirely voluntary and anonymous. There are no right or wrong answers, and
patticipants may withdraw at any time before submitting their responses. All data will be used
solely for research and educational development purposes.

Estimated time
Approximately 15-20 minutes to complete.

Consent
By proceeding to the next page, I confirm that I have read and understood the information
provided above, that I meet the eligibility criteria, and that I voluntarily agree to participate in
this research.

A. Background information

Al. School location (select one)

O Urban [ Rural [0 Mountainous/remote
A2. Gender (select one)

0] Male O Female
A3. Subject(s) currently taught (open response)
A4. Years of teaching experience (open tesponse)

O Under 10 years O From 10 to under 20 years O From 20 ot more
Ab5. Highest educational qualification (select one)

O Bachelor degree O Postgraduate degree
AG. Type of school

O Public 0 Non-public (Private)



Do, Bui, Phant, Dao & Nguyen 1491

B. Teaching conditions
Response options: 1 Yes L1 No

B1. The school has a stable and fast Internet connection.

B2. All students have personal devices for learning.

B3. A functional learning management system (LMS) is installed and used.

B4. Online teaching tools (e.g., Zoon, Microsoft Teams) are available.

B5. Digital learning materials (e.g., e-books, videos, online resoutces) are available.

B6. Technical support is available for teachers and students.

B7. Subject-specific classrooms ate available.

B8. Smart learning spaces (equipped with multimedia, interactive tools, etc.) are available.
B9. Tools for tracking student learning progress are available.

B10. Interactive tools (e.g., discussion forums, online groups) are available.

C. Teacher beliefs about the benefits of blended learning

Please indicate your agreement with the following statements about the benefits of blended
learning for elective subjects.

Scale: 1 = Strongly disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly agree.

C1. Students can learn with excellent teachers from multiple locations in a flexible environment.
C2. Students have more opportunities to develop self-learning, ICT skills, autonomy, and
responsibility.

C3. Teachers have more opportunities to demonstrate professional capacity as teaching is not
limited by geography.

C4. Teachers can develop modern teaching competencies aligned with international trends.

C5. Schools can optimise the use of resources (teachers, facilities, infrastructure, etc.)

C6. Schools can better meet students’ learning choices and career-oriented preferences.

C7. Students can learn in ways that match their individual interests and abilities.

D. Teacher readiness for blended learning
Please indicate your agreement with the following statements.
Scale: 1 = Strongly disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly agree.

D1. I am open and willing to innovate teaching methods and formats to meet diverse student
needs.

D2. I am willing to improve my ICT skills to meet the requirements of blended learning.

D3. Students are likely to enjoy and perform well when blended learning is implemented.

D4. My school management provides opportunities and encouragement for teachers to innovate.
D5. Parents are willing to support blended learning for their children.

D6. Teachers’ competencies and school ICT infrastructure are sufficient for blended learning.
D7. Students’ home ICT infrastructure supports blended learning.

D8. Educational authotities have provided clear guidelines and policies that facilitate blended
learning.

E. Teacher practices in blended learning
How frequently have you engaged in the following activities?
Scale: 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Often, 5 = Always.

E1. Use the school’s LMS to personalise student learning (lesson management, assessment, repotts,
etc.).
E2. Seatch for available e-learning resources (e.g., TV, YouTube, social media) for teaching.



1492 Implementing blended learning in Vietnamese secondary schools: Teachers’ perspectives and practices

E3. Guide students to search for e-learning resources (e.g., Internet, TV, YouTube, social media).
E4. Design digital lessons or activities using educational softwate/applications.

E5. Assign online learning tasks using digital platforms (e.g., Zoom, Microsoft Teams, Google Classroom).

EG6. Provide feedback on students’ work through technological tools.
E7. Guide students to engage in online peer- and self-assessment.

F. Challenges in teaching elective subjects
Select all that apply.

F1. Most students are not proactive in learning.

F2. Some students are not studying their preferred elective.

F3. Make-up lessons are required for students changing electives.

F4. Large class sizes make differentiated teaching difficult.

F5. Excessive teaching load due to high student demand for electives.

G. Suggested solutions
G1. Open response: “What should be done to enhance blended learning for elective subjects? (e.g.,
policy, management, teachet/student training, infrastructure).”

G2. Select all that apply.

O Clear regulations enabling flexible teacher recruitment and allocation.

O Policies supporting intet-school collaboration for teaching elective subjects.
O Flexible delivery models (e.g., online instruction whete teachets are lacking).

0 Early career guidance and subject-choice otientation for students in lower secondary school.

Appendix B: Focus group discussion questions (English trans.)
Section A: Blended learning models and practices

1. Which blended learning (BL) models are familiar or used in your school (e.g., flipped
classroom, station/rotation, lab rotation, flex, enriched virtual)?
— Probe: Where did you learn about these models (e.g., professional development, peers, self-
study)?

2. Inyour own elective subject(s), what BL practices do you cutrently use (if any)? Please
provide one concrete example (lesson, task, or assessment).

3. How do your beliefs about BL (usefulness, relevance to your subject) and your readiness
(skills, time, confidence) influence your implementation?

Section B: Contextual factors and support

4. What infrastructure or organisational factors help or hinder the use of BL (e.g., devices,
Internet, LMS, scheduling, class size, or cross-school collaboration)?

5. What equity issues arise for students (e.g., device access, home learning environment, learning

support), and how have you or your school addressed them?
6.  If your school were to scale up BL in elective subjects, what minimum supports would you
need (e.g., professional development focus, mentoring, shared resources, coordination)?
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7. Looking ahead, how could BL be adapted for schools with different infrastructure levels
(high, medium, or low) while still meeting the goals of the 2018 curriculum?
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