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Abstract 
This study examines factors associated with primary school teachers’ 
self-reported competence for integrating artificial intelligence (AI) into 
teaching in Ho Chi Minh City, Vietnam. An explanatory sequential mixed-
methods design was employed to identify key statistical relationships and 
further interpret teachers’ reported experiences, supports, and constraints 
in practice. In the quantitative phase, survey data were collected from 450 
primary school teachers across 18 schools and analyzed using partial least 
squares structural equation modeling (PLS-SEM). In the qualitative phase, 
15 teachers with contrasting profiles were purposively selected for semi-
structured interviews, and the interview data were analyzed thematically. 
The quantitative findings indicated that the model explained 58.2% of the 
variance in teachers’ self-reported AI integration competence. AI-TPACK 
showed the strongest positive association with the outcome variable (β = 
0.345, p < .001), followed by attitudes toward AI (β = 0.215, p < .001), 
school support (β = 0.190, p < .001), and pedagogical beliefs (β = 0.185, p 
< .001). Technical and resource barriers were negatively associated with 
self-reported competence (β = -0.115, p = .032). The qualitative findings 
further indicated that teachers’ AI-related practice was shaped by time 
pressure, infrastructural limitations, the need for hands-on and pedagogy-
linked professional development, and concerns about student overreliance 
on AI. Taken together, the results suggest that strengthening AI integration 
in primary education requires coordinated attention to teacher capacity, 
school-level support, and practical working conditions. The study contributes 
context-specific evidence from an urban Vietnamese setting and offers 
implications for teacher professional development, school leadership, and 
context-sensitive policy planning.
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distinctive pedagogical, developmental, and 
ethical considerations. At this level, teachers are 
expected not only to introduce new tools but also 
to safeguard children’s cognitive development, 
classroom interaction, and emerging digital habits. 
Recent studies have noted that teachers working 
with younger learners often view AI with a mixture 
of openness and caution, especially when concerns 
arise regarding overreliance on automated outputs, 
reduced student agency, data privacy, and age-
appropriate use (Antonenko & Abramowitz, 2023; 
Yim, 2024; Yim & Wegerif, 2024). These concerns 
suggest that AI integration in primary classrooms 
should not be examined solely through the lens of 
technological adoption, but also through pedagogical 
suitability and professional judgment.

A growing international literature has begun 
to examine AI literacy, AI readiness, AI-TPACK, and 
teachers’ acceptance of AI in K–12 contexts. Existing 
studies indicate that teachers’ AI-related practices 
are associated with factors such as attitudes toward 
AI, pedagogical orientation, prior technological 
competence, perceived usefulness, and access to 
professional development (Bergdahl & Sjöberg, 
2025; Hava & Babayiğit, 2025; Ning et al., 2025; 
Ramazanoğlu & Akin, 2025; Yue et al., 2024). At the 
same time, systematic reviews have shown that the 
field is still evolving and that many teachers remain 
uncertain about how to translate general awareness 
of AI into classroom-relevant pedagogical practice, 
especially in school settings where infrastructure and 
training opportunities are unevenly distributed (Lee &  
Kwon, 2024; Liu & Zhong, 2024; Tan et al., 2025; 
Zhou et al., 2025). These findings point to the need 
for more context-specific evidence on how teachers 
understand and use AI under real school conditions.

In Vietnam, interest in digital transformation and AI 
in education has increased rapidly, and several recent 
studies have discussed digital competence, AI use, and 

Introduction
Artificial intelligence (AI), particularly generative 
AI and large language models, has become an 
increasingly visible part of contemporary educational 
practice. In recent years, AI-enabled tools have 
been used to support lesson planning, content 
generation, assessment design, feedback provision, 
and the personalization of learning activities. This 
shift has drawn growing attention from researchers 
and policymakers because AI is not only a technical 
innovation but also a pedagogical and organizational 
issue that may reshape how teaching is designed, 
enacted, and evaluated (Le & Tran, 2024; Ng et al.,  
2023). In response to these developments, 
international organizations have begun to emphasize 
the need for teachers to develop competencies that 
extend beyond general digital skills to include AI-
related understanding, critical judgment, and ethical 
awareness (UNESCO, 2024).

Within this broader transformation, teachers 
occupy a central position in determining whether 
AI tools are used in ways that are educationally 
meaningful, contextually appropriate, and 
pedagogically responsible. Prior research suggests 
that the integration of AI into teaching is not 
simply a matter of access to technology. Rather, it 
is shaped by a combination of teacher-related and 
school-related conditions, including attitudes toward 
AI, pedagogical beliefs, self-confidence in using AI-
related tools, technological pedagogical knowledge, 
and institutional support (Ayanwale et al., 2022; 
Bakhadirov et al., 2024; Cabero-Almenara et al., 
2024). Accordingly, understanding teachers’ AI-related 
competence requires attention to both individual 
dispositions and the professional environments in 
which technology use takes place.

This issue may be particularly important in 
primary education. Compared with upper secondary 
or higher education, primary schooling involves 
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emerging competency frameworks for teachers and 
students (Ha et al., 2025; Huynh, N. V., 2024; Le et 
al., 2025a, 2025b; Tran, T. T. T., 2025). However, the 
available evidence remains limited in at least three 
respects. First, much of the existing work has focused on 
digital competence in general rather than on teachers’ 
competence for AI integration specifically. Second, 
studies addressing AI in education in Vietnam have more 
often examined higher education or upper secondary 
contexts than primary education. Third, relatively few 
studies have combined quantitative and qualitative 
evidence to explain not only whether relevant factors are 
statistically associated with AI integration competence, 
but also how teachers themselves interpret the supports 
and constraints surrounding such integration in everyday 
practice. These gaps appear particularly important in 
Ho Chi Minh City, where primary schools operate under 
highly diverse conditions, including substantial variation 
in infrastructure, access to digital resources, and 
institutional support.

Against this background, the present study 
examines factors associated with primary school 
teachers’ self-reported competence for integrating 
AI into teaching in Ho Chi Minh City. An explanatory 
sequential mixed-methods design was adopted to 
first identify key statistical relationships and then to 
interpret those patterns through teachers’ accounts 
of practice. In the quantitative phase, the study 
investigates the relationships between attitudes 
toward AI, pedagogical beliefs, AI-TPACK, school 
support, technical barriers, and self-reported AI 
integration competence. In the qualitative phase, 
interview data are used to clarify how teachers 
experience these conditions in their daily work and 
how such experiences help explain the quantitative 
results. By doing so, the study aims to contribute 
empirical evidence from an urban Vietnamese context 
and to inform discussions on teacher professional 
development, school leadership, and the responsible 
integration of AI in primary education.

This study addresses the following research 
questions:

RQ1. What are the current levels of attitudes 
toward AI, pedagogical beliefs, AI-TPACK, and 
self-reported AI integration competence among 
primary school teachers in Ho Chi Minh City?

RQ2. To what extent are attitudes toward AI, 
pedagogical beliefs, AI-TPACK, school support, 
and technical barriers associated with primary 
school teachers’ self-reported competence for AI 
integration in teaching?

RQ3. How do primary school teachers describe the 
main barriers and support needs related to AI 
integration in their teaching practice?

RQ4. How do the qualitative findings help explain 
the statistical relationships identified in the 
quantitative phase?

Literature Review and Hypothesis 
Development
Competence for AI integration in teaching
The increasing visibility of artificial intelligence (AI) 
in education has extended ongoing discussions on 
teachers’ digital competence toward a more specific 
concern: competence for integrating AI into teaching. 
While digital competence generally refers to the ability 
to use digital tools critically, safely, and effectively 
in professional practice, AI integration requires an 
additional layer of knowledge and judgment. Teachers 
are expected not only to operate digital systems, 
but also to understand the affordances, limitations, 
and pedagogical implications of AI-supported tools in 
classroom contexts (UNESCO, 2024; Yim, 2024).

Recent scholarship suggests that teachers’ AI-
related competence is multidimensional. It includes 
at least three interconnected components: technical 
understanding of AI-enabled tools, pedagogical 
decision-making regarding their classroom use, and 
ethical awareness concerning issues such as bias, 
privacy, and overreliance on automated outputs 
(Tagare et al., 2025; Yim & Su, 2025; Zhou et al., 
2025). This broader view is consistent with UNESCO’s 
AI competency framework for teachers, which 
emphasizes that AI-related competence should be 
understood not as isolated technical proficiency, but 
as a professional capacity embedded in teaching, 
learning design, assessment, and responsible 
educational practice (UNESCO, 2024).

In the present study, the outcome of interest 
is conceptualized as teachers’ self-reported 
competence for AI integration in teaching. This 
wording is intentional. Because the study relies 
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on cross-sectional self-report survey data rather 
than classroom observation or performance-based 
assessment, it is more appropriate to refer to 
teachers’ perceived or self-reported competence 
rather than objective competence. This distinction is 
important for conceptual precision and for maintaining 
consistency between the construct definition, the 
measurement strategy, and the scope of inference.

A conceptual lens: teacher-level and 
school-level conditions for AI integration
Research on educational technology integration has 
consistently shown that teachers’ instructional use 
of technology is shaped by the interaction between 
individual and contextual factors. In the case of AI, 
this interaction appears especially salient because 
AI tools are relatively new, unevenly understood, 
and often embedded in broader organizational 
decisions regarding access, infrastructure, training, 
and governance (Bakhadirov et al., 2024; Filiz et al., 
2025; Tan et al., 2025). For this reason, the present 
study adopts an integrated perspective in which 
teachers’ self-reported competence for AI integration 
is associated with both teacher-level conditions and 
school-level conditions.

At the teacher level, prior studies have highlighted 
the importance of attitudes toward AI, pedagogical 
orientation, and AI-related technological pedagogical 
knowledge. Teachers who view AI as useful, 
manageable, and pedagogically relevant may be more 
willing to explore it in practice (Cabero-Almenara et 
al., 2024; Mazi & Yildirim, 2025). At the same time, 
teachers’ pedagogical beliefs influence whether they 
see AI as compatible with student-centered, inquiry-
based, and developmentally appropriate teaching. 
In addition, AI-TPACK has emerged as a particularly 
relevant construct because it captures not simply 
familiarity with AI tools, but the ability to connect 
those tools with curriculum goals, subject matter, 
and instructional strategies (Hava & Babayiğit, 2025; 
Radloff et al., 2025).

At the school level, AI integration is also 
conditioned by the material and institutional 
environment in which teachers work. School support 
may include infrastructure, licensed software access, 
training opportunities, leadership encouragement, 

and technical assistance. Conversely, limited devices, 
unstable internet access, time pressure, and workload 
may constrain teachers’ opportunities to experiment 
with and sustain AI-supported teaching practices (Erol 
& Erol, 2024; Kokoç, 2024; Looi et al., 2026). Taken 
together, this literature suggests that AI integration 
should be examined not as a purely individual trait, 
but as a situated professional practice.

Based on this perspective, the present study 
focuses on five constructs that are theoretically 
relevant and measurable within the current research 
design: attitudes toward AI, pedagogical beliefs, 
AI-TPACK, school support, and technical/resource 
barriers. Although other constructs such as AI self-
efficacy, trust, or misconceptions are also relevant 
in the broader literature (Antonenko & Abramowitz, 
2023; Bergdahl & Sjöberg, 2025), they are not 
modeled as separate predictors here because they 
were not independently measured in the current 
survey instrument. This boundary helps maintain 
conceptual coherence between the literature review 
and the empirical model.

Attitudes toward AI and self-reported AI 
integration competence
Attitudes toward AI refer to teachers’ overall evalu-
ative orientation toward the use of AI in educational 
contexts. In prior educational technology research, 
attitudes have often been associated with teachers’ 
willingness to explore, adopt, and continue using new 
tools in instruction. In AI-related contexts, teachers 
with more positive attitudes may be more likely to 
perceive AI as useful for planning lessons, generat-
ing learning materials, differentiating instruction, or 
supporting assessment processes (Cabero-Almenara 
et al., 2024; Brandhofer & Tengler, 2025).

However, the role of attitudes in AI integration 
is more nuanced than simple acceptance. In school 
settings, teachers may simultaneously recognize the 
potential value of AI and remain cautious about its 
pedagogical and ethical implications. Studies in K–12 
education suggest that teachers’ attitudes often 
combine curiosity and concern, especially when the 
use of AI involves younger learners (Mazi & Yildirim, 
2025; Yim & Wegerif, 2024). Even so, a more favorable 
orientation toward AI may still be associated with 



Van De Nguyen, et al. : Factors Associated with Primary School Teachers’ Self-Reported Competence for Artificial 
Intelligence Integration In Teaching in Ho Chi Minh City:  An Explanatory Sequential Mixed-Methods Study

International Online Journal of Education and Teaching,  ISSN - 2148-225X - Jul - Sep 2026	 127

stronger perceived readiness and greater willingness 
to integrate AI-supported tools into teaching.

H1. Attitudes toward AI are positively associated 
with primary school teachers’ self-reported 
competence for AI integration in teaching.

Pedagogical beliefs and self-reported AI 
integration competence
Pedagogical beliefs shape how teachers interpret 
the aims of teaching, the role of learners, and 
the value of instructional tools. These beliefs are 
relevant to AI integration because teachers do not 
adopt technologies in pedagogical isolation; rather, 
they evaluate technologies through the lens of what 
they consider good teaching and meaningful learning. 
Teachers whose beliefs are more student-centered or 
constructivist may be more likely to view AI as a tool 
that can support inquiry, feedback, adaptation, and 
differentiated instruction, provided that it is used 
carefully and purposefully (Choi et al., 2023).

In primary education, pedagogical beliefs may 
be especially important because teachers work 
with younger students whose learning depends 
heavily on interaction, guidance, developmental 
appropriateness, and socialization. For this reason, 
primary school teachers may be selective in how 
they use AI, preferring applications that support 
rather than replace human judgment and classroom 
interaction. This suggests that pedagogical beliefs 
may be associated not only with whether teachers 
use AI, but also with whether they see themselves as 
capable of integrating AI in pedagogically responsible 
ways.

It is important to note that the present study 
focuses on pedagogical beliefs, not on self-efficacy, 
as a separate construct. Although self-efficacy is 
frequently discussed in the broader literature on AI 
readiness, it was not independently operationalized 
in the current model. To avoid conceptual overlap, 
pedagogical beliefs are therefore treated here as 
teachers’ educational orientations rather than as 
judgments of capability.

H2. Pedagogical beliefs are positively associated 
with primary school teachers’ self-reported 
competence for AI integration in teaching.

AI-TPACK and self-reported AI integration 
competence
Among the constructs examined in this study, AI-TPACK 
is expected to be the most proximal to teachers’ 
self-reported competence for AI integration. Derived 
from the broader TPACK framework, AI-TPACK refers 
to teachers’ ability to connect AI-related tools and 
resources with pedagogical strategies and subject-
matter goals in ways that are meaningful for student 
learning. In other words, it moves beyond knowing 
about AI or using AI tools in general; it concerns 
knowing how to integrate AI into specific teaching 
situations (Hava & Babayiğit, 2025; Radloff et al., 
2025).

Recent studies have shown that teachers’ AI-
related readiness is strongly tied to their capacity to 
translate technological possibilities into classroom 
practice. This includes selecting appropriate tools, 
aligning them with lesson objectives, adapting them 
to student characteristics, and evaluating their 
instructional value (Yue et al., 2024; Younis, 2025). 
In primary education, such competence may be even 
more consequential because teachers must make fine-
grained judgments about developmental suitability, 
classroom management, and the balance between 
digital assistance and active learning.

Because AI-TPACK captures the intersection 
of technological, pedagogical, and instructional 
knowledge, it is conceptually closer to classroom 
enactment than broader attitudinal or contextual 
variables. Teachers who report stronger AI-TPACK 
are therefore likely to perceive themselves as more 
capable of integrating AI into their teaching practice.

H3. AI-TPACK is positively associated with primary 
school teachers’ self-reported competence for AI 
integration in teaching.

School support and self-reported AI 
integration competence
School support refers to the institutional conditions 
that enable or constrain teachers’ use of AI in 
practice. In the context of this study, it includes 
access to infrastructure, leadership encouragement, 
professional development opportunities, technical 
support, and the availability of appropriate digital 
tools. Prior studies indicate that teachers are more 
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likely to explore emerging technologies when schools 
provide not only symbolic encouragement but also 
concrete organizational support, such as reliable 
internet access, software availability, and structured 
training (Bakhadirov et al., 2024; Looi et al., 2026; 
Tan et al., 2025).

This issue is particularly relevant in school systems 
where access to resources is uneven. Even when 
teachers hold positive attitudes toward AI, limited 
institutional support may reduce the likelihood 
that such attitudes can be translated into sustained 
instructional practice. Conversely, a supportive 
school environment may help teachers experiment, 
collaborate, and learn from early experiences of AI 
use. In this sense, school support is not merely a 
background condition; it may be associated with how 
confident and capable teachers feel about integrating 
AI into their daily work.

H4. School support is positively associated with primary 
school teachers’ self-reported competence for AI 
integration in teaching.

Technical and resource barriers and self-
reported AI integration competence
Although AI tools are often discussed in terms of 
innovation and opportunity, their practical use in 
schools may be limited by technical and resource 
barriers. These barriers include inadequate devices, 
unstable internet connections, lack of access to 
licensed platforms, limited time to experiment, and 
workload pressures that reduce opportunities for 
professional learning and instructional redesign (Erol 
& Erol, 2024; Filiz et al., 2025; Kokoç, 2024). Such 
constraints may be especially consequential in public 
school settings or in schools serving areas with fewer 
technological resources.

In the current study, the barrier construct 
is defined specifically in terms of technical and 
resource-related constraints. This narrower framing 
is deliberate. While misconceptions about AI and 
unrealistic expectations are also discussed in the 
literature (Antonenko & Abramowitz, 2023; Yau et al., 
2023), these issues were not measured as a distinct 
construct in the present survey and are therefore not 
incorporated into the hypothesis as part of the same 
variable.

From a practical standpoint, technical and 
resource barriers may reduce teachers’ opportunities 
to develop and apply AI-related knowledge, even 
when they are interested in doing so. Teachers who 
encounter recurring infrastructural and workload 
constraints may report lower competence for AI 
integration because they have fewer opportunities to 
explore, practice, and refine such use in authentic 
classroom contexts.

H5. Technical and resource barriers are negatively 
associated with primary school teachers’ self-
reported competence for AI integration in 
teaching.
Drawing on the reviewed literature, the study 

proposes a model in which teachers’ self-reported 
competence for AI integration is associated with 
both teacher-level and school-level conditions. 
Specifically, attitudes toward AI, pedagogical beliefs, 
AI-TPACK, and school support are expected to show 
positive associations with the outcome variable, 
whereas technical and resource barriers are expected 
to show a negative association. Based on the 
reviewed literature and the proposed hypotheses, 
the conceptual model of the study is presented in 
Figure 1.

Fig. 1: The conceptual model of the study

Methodology
Research design
This study employed an explanatory sequential 
mixed-methods design, in which quantitative data 
were collected and analyzed first, followed by a 
qualitative phase used to explain and elaborate the 
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quantitative findings. This design was appropriate 
because the study aimed not only to examine 
statistical associations among key variables, but 
also to understand how primary school teachers 
interpreted the supports and constraints surrounding 
AI integration in daily teaching practice (Creswell & 
Plano Clark, 2017; Ivankova et al., 2006).

The overall design followed a QUAN → qual 
logic. In the quantitative phase, the study examined 
the relationships between five predictor variables 
attitudes toward AI, pedagogical beliefs, AI-TPACK, 
school support, and technical/resource barriers 
and the outcome variable, namely teachers’ self-
reported competence for AI integration in teaching. 
In the qualitative phase, semi-structured interviews 
were conducted with purposively selected teachers 
representing contrasting profiles identified from the 
survey results. The interview data were then used 
to clarify how teachers understood and experienced 
the conditions captured statistically in the first  
phase.

Integration occurred at three points. First, the 
quantitative results informed participant selection and 
interview question development. Second, qualitative 
themes were used to explain the statistical patterns. 
Third, both strands were combined in the reporting of 
results through a joint display, allowing the study to 
generate integrated interpretations rather than two 
separate sets of findings.

Quantitative phase
Participants and sampling
The quantitative phase targeted teachers who were 
actively teaching at primary schools in Ho Chi Minh City, 
Vietnam. To capture variation across school contexts, 
data collection was carried out across 18 schools 
differing in location and institutional conditions, 
including schools in central and peripheral districts 
and schools operating under different organizational 
settings. The survey focused on teachers’ professional 
perceptions and reported experiences related to AI 
integration in teaching.

A total of  536 questionnaires were initial1ly distrib-
uted. After data screening, 450 valid responses were 
retained for analysis, yielding a valid response rate of  
83.9%. Cases with substantial missing information or 

response patterns indicating insufficient engagement 
with the questionnaire were excluded. The final sample 
included variation in gender, age, years of  teaching expe-
rience, and educational qualifications, thereby providing 
a heterogeneous picture of  the participating teaching 
workforce.

Although the study was designed to capture 
diversity across school settings, the findings should 
be interpreted as being based on a school-accessed 
urban sample rather than as fully representative 
of all primary school teachers in Vietnam. This is 
consistent with the study’s aim to provide context-
specific evidence from Ho Chi Minh City rather than 
to claim nationwide generalizability.

Instrument development and measures
The survey instrument was developed based on 
prior literature on AI in education, educational 
technology integration, and teacher professional 
competence. The questionnaire measured six latent 
constructs: attitudes toward AI (ATT), pedagogical 
beliefs (PB), AI-TPACK (TPK), school support (SS), 
technical/resource barriers (BAR), and self-reported 
competence for AI integration in teaching (USE). In 
total, the instrument included 24 observed items 
across these six constructs.

Each construct was operationalized in a 
conceptually bounded manner. Attitudes toward AI 
referred to teachers’ overall evaluative orientation 
toward AI use in teaching. Pedagogical beliefs 
captured teachers’ views about whether AI is 
compatible with meaningful, learner-centered, and 
pedagogically appropriate instruction in primary 
education. AI-TPACK referred to teachers’ reported 
ability to connect AI tools with pedagogical strategies, 
curriculum goals, and subject-matter teaching. 
School support reflected teachers’ perceptions 
of institutional support, including infrastructure, 
leadership encouragement, access to tools, technical 
assistance, and professional development. Technical/
resource barriers referred to practical constraints such 
as insufficient infrastructure, limited access, time 
pressure, and inadequate technological resources. 
The dependent variable measured teachers’ self-
reported competence for AI integration, rather than 
objective competence, because the study relied on 
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Table 1: Construct definitions, number of items, and sample item wording

Construct Definition
Number of 

items Sample item Source basis

Attitudes toward 
AI (ATT)

Teachers’ overall evaluative 
orientation toward the use 
of AI in teaching, including 
perceived usefulness, openness, 
and willingness to engage with 
AI-supported instructional 
practices.

4 I am open to using AI 
tools to support my 
teaching activities.

Adapted from 
Cabero-Almenara 
et al. (2024), 
Brandhofer and 
Tengler (2025), and 
Mazi and Yildirim 
(2025).

Pedagogical beliefs 
(PB)

Teachers’ beliefs about teaching 
and learning, particularly 
the extent to which they 
view AI as compatible with 
meaningful, learner-centered, 
and pedagogically appropriate 
instruction in primary education.

4 AI can be used in ways 
that support active and 
meaningful learning for 
primary school students.

Adapted from Choi 
et al. (2023) and Yim 
and Wegerif (2024).

AI-TPACK (TPK) Teachers’ self-reported ability 
to connect AI-related tools 
with pedagogical strategies, 
curriculum goals, and subject-
matter teaching in classroom 
practice.

5 I know how to integrate 
AI tools into lesson 
activities in ways that 
support my instructional 
goals.

Adapted from Hava 
and Babayiğit (2025), 
Yue et al. (2024), and 
Radloff et al. (2025).

School support (SS) Teachers’ perceptions of 
institutional support for 
AI integration, including 
infrastructure, leadership 
encouragement, access to 
tools, technical assistance, 
and professional development 
opportunities.

4 My school provides 
adequate support for 
teachers who want to 
use AI in teaching.

Adapted from 
Bakhadirov et al. 
(2024), Tan et al. 
(2025), and Looi et 
al. (2026).

Technical/resource 
barriers (BAR)

Practical constraints that may 
hinder teachers’ use of AI 
in teaching, such as limited 
infrastructure, unstable internet 
access, insufficient time, and 
lack of access to relevant tools 
or resources.

3 Limited time and 
technological resources 
make it difficult for me 
to use AI in teaching.

Adapted from Erol 
and Erol (2024), 
Kokoç (2024), and 
Filiz et al. (2025).

Self-reported 
competence for 
AI integration in 
teaching (USE)

Teachers’ perceived capability 
to use AI tools appropriately 
and effectively in planning, 
delivering, and supporting 
teaching activities.

4 I feel capable of using AI 
tools effectively in my 
teaching practice.

Adapted from 
Ning et al. (2025), 
Ramazanoğlu and 
Akin (2025), Younis 
(2025), and UNESCO 
(2024).

Note: All items were measured on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The 
sample item wording is illustrative and represents adapted rather than verbatim items from prior studies.
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self-report survey data rather than observational or 
performance-based assessments.

All items were measured on a five-point Likert 
scale ranging from 1 (strongly disagree) to 5 (strongly 
agree). The instrument was initially drafted in 
English and then translated into Vietnamese for 
administration. To ensure semantic equivalence and 
cross-cultural validity, a back-translation procedure 
was employed: two independent bilingual experts 
translated the instrument into Vietnamese and then 
back into English, and a reconciliation panel resolved 
any discrepancies. The wording of the items was 
further refined to improve clarity and contextual 
appropriateness.

A pilot test with 30 primary school teachers 
was conducted to assess item clarity, wording, and 
preliminary internal consistency. Minor revisions were 
made before the main survey. Table X summarizes 
the construct definitions, number of items, sample 
item wording, and source basis of the measurement 
instrument.

Data collection procedure
The survey was administered from January 2026 
to April 2026. Participation was voluntary, and 
respondents were informed of the study purpose 
and the academic use of the data. The questionnaire 
focused on teachers’ professional experiences 
and perceptions regarding AI use in teaching. No 
personally identifying information was used in the 
reporting of results.

Before analysis, the dataset was screened 
to identify incomplete responses and potentially 
invalid response patterns. After removing cases with 
substantial missing data, the final dataset of 450 valid 
responses was prepared for statistical analysis.

Data analysis
The quantitative data were analyzed using partial 
least squares structural equation modeling (PLS-SEM) 
in SmartPLS 4. PLS-SEM was selected because the 
study aimed to examine associations among multiple 
latent constructs within an explanatory model and 
to estimate the relative contribution of teacher-
level and school-level conditions to self-reported 
competence for AI integration. The method was also 

suitable for a model oriented toward prediction in an 
emerging area of research.

The analysis followed a two-step procedure. First, 
the measurement model was evaluated in terms of 
internal consistency reliability, convergent validity, 
and discriminant validity. Internal consistency was 
assessed using Cronbach’s alpha, rho_A, and compos-
ite reliability (CR). Convergent validity was examined 
through indicator loadings and average variance ex-
tracted (AVE). Discriminant validity was evaluated us-
ing the heterotrait-monotrait ratio (HTMT).

Second, the structural model was assessed 
using collinearity diagnostics, path coefficients, 
bootstrapped t-values, p-values, confidence intervals, 
effect sizes (f²), coefficient of determination (R²), 
and predictive relevance (Q²). Bootstrapping with a 
large number of resamples was used to estimate the 
stability and significance of the path coefficients.

Common method bias and procedural rigor
Because the quantitative phase relied on self-report 
data from a single respondent source at one point 
in time, the possibility of common method bias was 
considered. Several procedural steps were used 
to reduce this risk, including clear instructions, 
voluntary participation, neutral wording, and the 
assurance that responses would be used only for 
academic purposes and reported in aggregate form.

In addition, statistical checks were incorporated 
in the analysis. In the PLS-SEM context, full collinearity 
variance inflation factors (VIFs) were examined to 
assess whether the observed relationships were 
likely to be inflated by same-source measurement 
conditions. The framing of the outcome variable as 
self-reported competence, rather than objective 
competence, also helped maintain alignment between 
the construct definition and the nature of the data.

Qualitative phase
Participant selection
The qualitative phase was designed to explain and 
enrich the statistical findings obtained in the first 
phase. Participants were selected using purposive 
sampling, informed by the quantitative results and by 
the need to represent contrasting teacher and school 
profiles. The sampling strategy aimed to include 
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teachers with different levels of reported AI-related 
competence and teachers working under different 
institutional conditions.

A total of 15 primary school teachers participated 
in the interviews. The sample included teachers 
from schools with more favorable and less favorable 
infrastructural conditions, as well as teachers with 
varying levels of prior exposure to AI-related training. 
The qualitative sample size was considered appropriate 
because the purpose of this phase was explanatory 
depth rather than statistical representation. Data 
collection continued until the research team judged 
that the interviews had yielded sufficient thematic 
recurrence to support stable interpretation.

Interview protocol and data collection
Semi-structured interviews were conducted to 
explore teachers’ experiences, perceived barriers, 
support needs, and views on the pedagogical use of 
AI in primary education. The interview guide was 
informed by the quantitative results, particularly 
the variables that showed meaningful associations 
with self-reported competence for AI integration. For 
example, questions probed how teachers understood 
AI-related pedagogical competence, how they 
experienced school-level support, and how technical 
or workload constraints affected their opportunities 
to experiment with AI in practice.

The interviews were conducted either face-
to-face in private school meeting rooms or online 
via Google Meet, depending on participants’ 
preferences. Each interview lasted approximately 45 
to 60 minutes. With participants’ consent, interviews 
were recorded and later transcribed for analysis. 
Identifying details were removed during transcription 
to protect confidentiality.

Qualitative data analysis
The interview data were analyzed using thematic 
analysis, following Braun and Clarke’s (2006) general 
procedures. The analysis involved repeated reading 
of transcripts, generation of initial codes, comparison 
across cases, development of candidate themes, 
review of thematic coherence, and refinement of 
final theme labels and interpretations.

The emphasis of the qualitative analysis was 
explanatory rather than purely descriptive. In 

particular, the analysis sought to identify themes 
that could clarify why the statistical relationships 
observed in the quantitative phase emerged as they 
did. Special attention was given to themes related 
to pedagogical interpretation, infrastructural 
limitations, professional learning opportunities, time 
constraints, and ethical concerns regarding AI use 
with younger learners.

To strengthen trustworthiness, the study 
used careful documentation of coding decisions, 
comparison of themes across contrasting participant 
profiles, and iterative refinement of interpretations 
in relation to the interview data.

Integration of quantitative and qualitative 
strands
Integration is a defining feature of explanatory 
sequential mixed-methods research. In this study, 
integration occurred at the levels of sampling, 
analysis, and interpretation. The qualitative phase 
was connected to the quantitative phase through 
purposive participant selection informed by the 
survey findings. The interview guide was developed to 
probe the meanings and practical implications of the 
quantitative patterns. Finally, the two strands were 
brought together through a joint display that aligned 
statistical relationships with qualitative themes and 
illustrative quotations.

The purpose of this integration was to generate 
meta-inferences that neither strand could provide 
independently. For example, the positive association 
between AI-TPACK and self-reported competence 
was interpreted more fully through interview 
accounts emphasizing the need for pedagogy-linked, 
practice-oriented AI training. Likewise, the negative 
association between technical/resource barriers 
and self-reported competence was clarified through 
teachers’ descriptions of unstable internet access, 
limited time, and competing workload demands.

Research quality and scope of inference
Several steps were taken to support the rigor of the 
study. In the quantitative phase, the study used pilot-
tested measures, translation and back-translation 
procedures, and explicit assessment of reliability and 
validity through PLS-SEM. In the qualitative phase, the 
study employed a transparent interview and thematic 
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analysis process aimed at generating credible 
explanations for the survey findings. Across both 
strands, the study maintained conceptual consistency 
by referring to self-reported competence for AI 
integration, not objectively verified competence. 
At the same time, the scope of inference should be 
interpreted carefully. The study is based on cross-
sectional self-report data from one urban context 
and therefore does not support strong causal claims. 
Rather, it provides evidence on statistically significant 
associations and qualitative explanations within a 
specific educational setting. These design features 
should be acknowledged in interpreting the findings 
and in considering directions for future research.

The results of the quantitative and qualitative 
phases are presented in the following section, 
beginning with the quantitative findings and followed 
by the qualitative and integrated results.

Results

Quantitative findings
Sample characteristics
Table 2 presents the demographic profile of the 
450 valid survey respondents. The sample was 
predominantly female (78.9%), which is broadly 
consistent with the gender composition often 
observed in primary education. In terms of age, the 
largest group was between 30 and 40 years old (42.2%), 
followed by teachers over 40 (31.1%) and those under 
30 (26.7%). With respect to teaching experience, 
nearly half of the respondents had between 5 and 15 

years of experience (47.8%), while 28.9% had more 
than 15 years and 23.3% had fewer than 5 years. Most 
respondents held a bachelor’s degree (86.7%), and 
13.3% held a master’s degree.

Overall, the sample reflects variation across 
demographic and professional characteristics relevant 
to understanding teachers’ reported experiences with 
AI integration in primary education.

Descriptive statistics and collinearity 
diagnostics
To address RQ1, descriptive statistics were calculated 
for the six focal constructs. As shown in Table 3, the 
mean scores provide an overview of teachers’ reported 
levels of attitudes toward AI, pedagogical beliefs, AI-
TPACK, school support, technical/resource barriers, 
and self-reported competence for AI integration. In 
addition, collinearity diagnostics were examined for 
the predictor constructs. All VIF values were below 
the commonly accepted threshold, suggesting that 
multicollinearity was not a serious concern in the 
structural model.

Measurement model assessment
The measurement model was evaluated in terms of 
indicator reliability, internal consistency reliability, 
convergent validity, and discriminant validity. As 
presented in Table 3, the outer loadings of the 
indicators were acceptable, and all constructs 
demonstrated satisfactory reliability and convergent 
validity. Cronbach’s alpha, rho_A, and composite 
reliability values exceeded recommended thresholds, 

Table 2: Demographic characteristics of the quantitative sample (N = 450)
Characteristic Category Frequency (n) Percentage (%)

Gender Male 95 21.1

Female 355 78.9

Age Under 30 120 26.7

30–40 190 42.2

Over 40 140 31.1

Teaching experience Under 5 years 105 23.3

5–15 years 215 47.8

Over 15 years 130 28.9

Qualification Bachelor’s degree 390 86.7

Master’s degree 60 13.3



Van De Nguyen, et al. : Factors Associated with Primary School Teachers’ Self-Reported Competence for Artificial 
Intelligence Integration In Teaching in Ho Chi Minh City:  An Explanatory Sequential Mixed-Methods Study

134 	 International Online Journal of Education and Teaching,  ISSN - 2148-225X - Jul - Sep 2026

Table 3: Descriptive statistics and collinearity diagnostics

Construct Number of items Mean SD VIF

Attitudes toward AI (ATT) 4 3.85 0.75 1.85

Pedagogical beliefs (PB) 4 4.1 0.65 1.62

AI-TPACK (TPK) 5 3.65 0.8 2.1

School support (SS) 4 3.45 0.9 1.75

Technical/resource barriers (BAR) 3 3.2 0.85 1.35

Self-reported competence for AI integration (USE) 4 3.7 0.78  

Note: VIF values are reported for the predictor constructs only. For descriptive interpretation of mean scores on the five-
point Likert scale, the following intervals were used: 1.00–2.33 = low, 2.34–3.66 = moderate, and 3.67–5.00 = high. The 
descriptive results indicate that the respondents reported high levels of attitudes toward AI (M = 3.85, SD = 0.75), high 
pedagogical beliefs (M = 4.10, SD = 0.65), moderate AI-TPACK (M = 3.65, SD = 0.80), moderate school support (M = 3.45, SD 
= 0.90), moderate technical/resource barriers (M = 3.20, SD = 0.85), and high self-reported competence for AI integration 
(M = 3.70, SD = 0.78). These findings provide an initial descriptive profile of teachers’ reported readiness and contextual 
conditions related to AI integration in primary education.

Table 4: Measurement model assessment
Construct Item Outer loading Cronbach’s alpha rho_A CR AVE

ATT ATT1 0.785 0.852 0.86 0.875 0.64

ATT2 0.812

ATT3 0.79

ATT4 0.825

PB PB1 0.755 0.814 0.825 0.84 0.585

PB2 0.77

PB3 0.765

PB4 0.78

TPK TPK1 0.81 0.885 0.892 0.901 0.692

TPK2 0.835

TPK3 0.82

TPK4 0.845

TPK5 0.85

SS SS1 0.76 0.83 0.842 0.855 0.612

SS2 0.795

SS3 0.785

SS4 0.81

BAR BAR1 0.745 0.795 0.81 0.825 0.57

BAR2 0.76

BAR3 0.755

USE USE1 0.79 0.865 0.875 0.888 0.655

USE2 0.82

USE3 0.805

USE4 0.83
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while the AVE values were above 0.50 for all 
constructs.

As shown in Table 4, all constructs met the recom-
mended thresholds for internal consistency and con-
vergent validity. The outer loadings were satisfactory, 
Cronbach’s alpha values ranged from 0.795 to 0.885, 
composite reliability values ranged from 0.825 to 0.901, 
and AVE values ranged from 0.570 to 0.692. These re-
sults indicate that the measurement model was adequate 
for subsequent structural model analysis.

Discriminant validity was then assessed using the 
HTMT criterion. As shown in Table 5, all HTMT values 
were below the conservative threshold of  0.85, indicat-
ing acceptable discriminant validity.

Table 5: Discriminant validity based on HTMT
ATT BAR PB SS TPK USE

ATT  

BAR 0.315  

PB 0.542 0.21  

SS 0.485 0.42 0.38  

TPK 0.61 0.285 0.565 0.515  

USE 0.675 0.395 0.605 0.59 0.725  

Taken together, the results in Tables 4 and 5 
indicate that the constructs were measured with 
acceptable reliability and validity.

Structural model results
The structural model results are presented in Table 
6. The model explained 58.2% of the variance in 
teachers’ self-reported competence for AI integration 
(R² = 0.582). All five hypothesized relationships were 
statistically significant. AI-TPACK showed the strongest 
positive association with the dependent variable, 
followed by attitudes toward AI, school support, and 

pedagogical beliefs. In contrast, technical/resource 
barriers were negatively associated with self-reported 
competence for AI integration.

As shown in Table 6, all five hypothesized paths were 
statistically significant. AI-TPACK had the strongest positive 
association with self-reported competence for AI integration 
(β = 0.345, t = 6.285, p < 0.001), followed by attitudes 
toward AI (β = 0.215, t = 4.120, p < 0.001), school support 
(β = 0.190, t = 3.840, p < 0.001), and pedagogical beliefs (β 
= 0.185, t = 3.550, p < 0.001). Technical/resource barriers 
showed a significant negative association with the outcome 
variable (β = -0.115, t = 2.150, p = 0.032). The bootstrap 
confidence intervals did not cross zero, providing additional 
support for the stability of  these estimates. The reported f² 
values further indicate the relative effect sizes of the 
predictor constructs, with AI-TPACK showing the 
largest contribution among the predictors.

To assess the predictive relevance of the model, 
Stone–Geisser’s Q² was examined. As shown in Table 7, 
the endogenous construct demonstrated acceptable 
predictive relevance.

Table 7: Predictive relevance of the  
structural model

Endogenous construct R² Q²

Self-reported competence for AI inte-
gration (USE)

0.582 0.354

The R² value indicates that the model explained 
58.2% of the variance in self-reported competence 
for AI integration. The Q² value of 0.354 suggests that 
the model had moderate predictive relevance for the 
endogenous construct.

Qualitative findings
To help interpret the quantitative findings, semi-
structured interviews were conducted with 15 
primary school teachers representing different school 

Table 6: Structural model results

Hypothesis Relationship Path coefficient (β) t-value p-value 95% bootstrap CI f² Decision

H1 ATT → USE 0.215 4.12 0 [0.115, 0.312] 0.055 Supported

H2 PB → USE 0.185 3.55 0 [0.085, 0.284] 0.042 Supported

H3 TPK → USE 0.345 6.285 0 [0.240, 0.448] 0.145 Supported

H4 SS → USE 0.19 3.84 0 [0.095, 0.285] 0.048 Supported

H5 BAR → USE -0.115 2.15 0.032 [-0.215, -0.012] 0.018 Supported
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contexts, levels of prior AI training, and professional 
backgrounds. Table 8 summarizes the characteristics 
of the interview participants.

The thematic analysis generated four main 
themes: (1) time pressure and workload, (2) 
infrastructural limitations, (3) the need for practice-
oriented professional development, and (4) ethical 
concerns and student overreliance. These themes are 
summarized in Table 9.

The first two themes help explain why technical/
resource barriers remained statistically significant in 
the quantitative phase. Teachers frequently referred 
to unstable internet access, outdated devices, and 
limited time as constraints on experimentation with 
AI tools. These accounts suggest that AI integration 
is shaped not only by teachers’ interest or openness, 
but also by whether school conditions allow them to 
explore AI in feasible ways.

The third theme provides additional context for 
the relatively strong role of AI-TPACK in the structural 
model. Rather than asking for general introductions 
to AI, teachers emphasized the need for training that 
is directly connected to classroom practice, subject 
teaching, and the realities of primary education. 

This finding suggests that teachers view AI-related 
competence less as abstract technical knowledge and 
more as pedagogically situated know-how.

The fourth theme indicates that teachers’ 
generally positive orientation toward AI coexists 
with caution. Participants did not reject AI outright; 
instead, they expressed concern about how AI might 
affect children’s independent thinking, creativity, 
and learning habits if used without clear pedagogical 
boundaries. This theme helps explain why positive 
attitudes and pedagogical beliefs may be associated 
with reported competence while still being 
accompanied by reservations about inappropriate or 
excessive use.

Integration of quantitative and qualitative 
findings
The joint display in Table 10 integrates the 
quantitative and qualitative findings to show how the 
interview data help explain the statistical patterns 
observed in the structural model.

Several integrative points emerge from Table 10. 
First, the strong association between AI-TPACK and 
self-reported competence is consistent with teachers’ 

Table 8: Characteristics of the qualitative participants

Participant group Gender Years of experience School type Prior AI training

GV01–GV05 1 male, 4 female 2–8 years Central public schools Yes (basic)

GV06–GV10 5 female 10–15 years Peripheral public schools No

GV11–GV15 2 male, 3 female 5–20 years Private/international schools Yes (advanced)

Table 9: Summary of qualitative themes
Main theme Sub-themes Illustrative quotation

1. �Time pressure 
and workload

Traditional lesson preparation is 
already time-consuming; learning 
to use prompts also requires time.

“I know AI can be useful, but learning how to use tools such 
as ChatGPT for lesson planning also takes time, and my 
teaching schedule is already very full.” (GV07)

2. �Infrastructural 
limitations

Outdated school computers; un-
stable internet connection.

“My school is in a peripheral area, and the internet connec-
tion is sometimes unstable, so it is difficult to let students 
experience online AI tools.” (GV09)

3. �Need for prac-
tice-oriented 
training

Lack of primary-specific AI train-
ing; demand for pedagogy-linked 
guidance.

“We need hands-on training that shows us how to use AI in 
real classroom activities, not just general theory.” (GV03)

4. �Ethical concerns 
and student 
overreliance

Risk of overdependence; concern 
about reduced independent think-
ing and creativity.

“If AI is overused, I worry that both teachers and students 
may gradually lose the habit of independent thinking.” 
(GV12)
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Table 10: Joint display of quantitative and qualitative findings
Measured factor Quantitative result Qualitative finding Integrated interpretation

AI-TPACK (TPK) Strongest positive associ-
ation with USE (β = 0.345, 
p < 0.001)

Teachers emphasized the 
need for hands-on, peda-
gogy-linked training.

AI-related competence appears to de-
pend not only on familiarity with tools 
but also on the ability to integrate 
them into teaching practice in peda-
gogically meaningful ways.

School support (SS) Positive association with 
USE (β = 0.190, p < 0.001)

Teachers referred to 
infrastructure, internet 
access, and access to tools 
as enabling conditions.

School support is experienced as both 
material and organizational, shaping 
teachers’ opportunities to use AI in 
practice.

Attitudes toward AI 
(ATT) and pedagogi-
cal beliefs (PB)

Positive associations with 
USE (β = 0.215 and 0.185, 
respectively)

Teachers saw value in AI 
but remained cautious 
about pedagogical and 
ethical implications.

Positive orientation toward AI appears 
to coexist with careful professional 
judgment rather than unconditional 
acceptance.

Technical/resource 
barriers (BAR)

Negative association with 
USE (β = -0.115, p < 0.05)

Teachers reported limited 
time, unstable internet 
access, and inadequate 
devices.

Practical constraints appear to reduce 
teachers’ opportunities to experiment 
with and develop AI-related teaching 
competence.

Table 11: Summary of hypothesis testing
Hypothesis Description Source of evidence Final decision

H1 Attitudes toward AI are positively associated with 
self-reported competence for AI integration.

Quantitative (PLS-SEM) Supported

H2 Pedagogical beliefs are positively associated with 
self-reported competence for AI integration.

Quantitative (PLS-SEM), 
supported by qualitative 
interpretation

Supported

H3 AI-TPACK is positively associated with self-reported 
competence for AI integration.

Quantitative (largest β), 
supported by qualitative 
interpretation

Supported

H4 School support is positively associated with self-re-
ported competence for AI integration.

Quantitative and qualitative Supported

H5 Technical/resource barriers are negatively associated 
with self-reported competence for AI integration.

Quantitative and qualitative Supported

repeated emphasis on practice-oriented training. 
This suggests that what matters most is not merely 
awareness of AI tools, but the ability to connect them 
with instructional goals and classroom realities.

Second, the positive association between school 
support and the outcome variable is clarified by 
teachers’ accounts of infrastructure and access. In 
the interviews, school support was described not 
only as encouragement from leadership, but also as 
the presence of reliable internet access, appropriate 

devices, and opportunities for relevant professional 
learning.

Third, the positive relationships involving 
attitudes toward AI and pedagogical beliefs are 
better understood when read alongside teachers’ 
ethical concerns. Rather than indicating uncritical 
enthusiasm, these findings suggest that teachers who 
report stronger competence may also be those who 
think more carefully about when, how, and for what 
purposes AI should be used in primary education.
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Finally, the qualitative data give concrete meaning 
to the negative relationship between technical/
resource barriers and self-reported competence. 
Teachers’ accounts show how limited time, unstable 
connectivity, and resource constraints may reduce 
opportunities for trial, reflection, and sustained use.

Summary of hypothesis testing
In summary, the quantitative model supported 
all five proposed hypotheses, and the qualitative 
findings helped explain how these relationships were 
experienced in school practice. Across both strands, 
the findings point to the importance of pedagogically 
grounded AI-related knowledge, school-level support, 
and the reduction of infrastructural and workload-
related barriers in shaping teachers’ reported 
competence for AI integration in primary education.

Discussion
AI-TPACK as the strongest correlate of 
self-reported AI integration competence
Among the predictors in the model, AI-TPACK 
showed the strongest positive association with self-
reported competence for AI integration. This finding 
is consistent with recent literature suggesting that 
AI-related teaching competence depends not only on 
awareness of AI tools, but also on the ability to connect 
those tools with pedagogical goals, subject content, 
and classroom decision-making (Hava & Babayiğit, 
2025; Radloff et al., 2025; Yue et al., 2024). In this 
sense, the result supports the view that AI integration 
is a pedagogically embedded competence rather than 
a narrow form of technical use.

The qualitative findings help explain why AI-
TPACK emerged as the strongest correlate. Teachers 
repeatedly emphasized the need for hands-on, 
practice-oriented training rather than general 
introductions to AI. They were less concerned with 
what AI is in abstract terms and more concerned 
with how to use it meaningfully in actual classroom 
situations. In primary education, this issue is 
especially important because teachers must align 
technology use with developmental appropriateness, 
classroom interaction, and learner support. Taken 
together, these findings suggest that professional 
development may be more effective when it focuses 

on pedagogy-linked AI integration rather than 
technical familiarization alone.

Positive attitudes and pedagogical beliefs 
matter, but with caution
The study also found that attitudes toward AI and 
pedagogical beliefs were positively associated with 
self-reported competence for AI integration. This 
pattern is consistent with earlier studies showing that 
teachers who perceive AI as useful and educationally 
relevant are more likely to report readiness to engage 
with it in teaching (Cabero-Almenara et al., 2024; 
Brandhofer & Tengler, 2025). Likewise, pedagogical 
beliefs appear to shape whether teachers see AI as 
compatible with meaningful learning and classroom 
practice (Choi et al., 2023).

At the same time, the qualitative findings 
suggest that these positive associations should 
not be interpreted as uncritical enthusiasm. Many 
participants expressed interest in AI while also raising 
ethical and pedagogical concerns, particularly in 
relation to younger learners. Teachers were concerned 
about overreliance, reduced independent thinking, 
and the possibility that AI might weaken rather 
than support student learning if used without clear 
instructional boundaries. These accounts suggest that 
positive attitudes toward AI may coexist with careful 
professional judgment.

This pattern is especially relevant in primary 
education, where teachers play a central role 
in shaping students’ early learning habits and 
developmental experiences. Their willingness to 
engage with AI may therefore depend not only on 
perceived usefulness but also on whether AI can be 
incorporated in ways that remain consistent with age-
appropriate pedagogy and ethical responsibility. In 
this respect, the findings are consistent with research 
suggesting that teachers’ responses to AI in K–12 
settings often combine openness with caution rather 
than simple acceptance or rejection (Antonenko & 
Abramowitz, 2023; Yim & Wegerif, 2024).

School support as an enabling condition
School support was positively associated with self-
reported competence for AI integration, indicating 
that teachers’ reported capacity to use AI is linked 
to the institutional environment in which they 
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work. This result aligns with prior studies showing 
that technology integration is more likely to occur 
when teachers have access to supportive leadership, 
infrastructure, relevant training, and practical 
assistance (Bakhadirov et al., 2024; Looi et al., 2026; 
Tan et al., 2025).

The qualitative findings provide more concrete 
meaning to this result. Participants described school 
support not simply as administrative encouragement, 
but as a combination of material and organizational 
conditions, including reliable internet access, 
functional devices, access to AI tools, and opportunities 
for practice-oriented learning. This suggests that 
school support operates at multiple levels: it affects 
what teachers can access, what they are encouraged 
to try, and whether they have the time and conditions 
needed to learn from experience.

In the context of Ho Chi Minh City, this finding 
is particularly relevant because the participating 
schools differed in institutional and infrastructural 
conditions. Even within one urban setting, teachers’ 
opportunities to engage with AI varied depending 
on their school environments. The result therefore 
reinforces the view that AI integration should not be 
framed solely as an individual teacher responsibility.

Technical and resource barriers as 
constraints on opportunity
Technical and resource barriers were negatively 
associated with self-reported competence for 
AI integration. Although the magnitude of this 
relationship was smaller than that of AI-TPACK 
or attitudes toward AI, it remained statistically 
significant and substantively meaningful. This result 
is consistent with previous studies showing that 
infrastructure limitations, lack of access to tools, 
unstable internet connectivity, and time pressure can 
constrain teachers’ efforts to use AI in practice (Erol &  
Erol, 2024; Filiz et al., 2025; Kokoç, 2024).

The qualitative findings help explain how such 
barriers operate. Teachers referred not only to 
infrastructure problems, but also to workload-
related pressures that reduced their opportunities to 
experiment with new tools. In other words, barriers 
were experienced not merely as technological deficits, 
but as constraints on time, flexibility, and professional 

learning. This suggests that the negative association 
between barriers and self-reported competence 
may reflect limited opportunity structures rather 
than simply limited motivation. Teachers working 
in settings with unstable infrastructure or heavy 
workload demands may have fewer chances to 
develop familiarity and confidence with AI-supported 
teaching.

Contribution of the mixed-methods design
A further contribution of the study lies in its use of an 
explanatory sequential mixed-methods design. The 
quantitative phase identified statistically significant 
associations among the focal constructs, while the 
qualitative phase helped interpret the practical 
meaning of those relationships. This design was 
particularly useful because some of the statistical 
results could have remained relatively abstract if 
interpreted alone. For example, the strong role of AI-
TPACK became more informative when read alongside 
teachers’ emphasis on pedagogy-linked, hands-on 
training. Likewise, the negative role of technical/
resource barriers became more concrete through 
accounts of unstable internet access, lack of devices, 
and limited time.
The integrated findings therefore provide a more 
context-sensitive understanding than either strand 
could have produced independently. Rather than 
treating the two phases as parallel components, 
the study used the qualitative phase to explain why 
the relationships observed in the quantitative phase 
mattered in practice.

Implications for theory and context
The study makes two main contributions. First, it 
adds context-specific evidence to the growing liter-
ature on teachers’ AI-related competence by focus-
ing on primary education in Vietnam, a context that 
remains underrepresented. The findings suggest that 
AI integration in this setting is associated with a com-
bination of pedagogical readiness, teacher beliefs, 
organizational support, and practical constraints.

Second, the study contributes conceptually 
by distinguishing between objective competence 
and self-reported competence. Because the study 
relied on survey responses rather than observed 
classroom practice, it focused explicitly on teachers’ 
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self-reported competence for AI integration. This 
distinction is important for interpretive accuracy and 
may be useful for future studies comparing perceived 
competence with enacted practice.

At the same time, the findings should be 
interpreted within the limits of the research design. 
They indicate statistically significant associations 
and qualitative explanations in one urban setting 
and should not be read as strong causal evidence. 
Even so, the consistency between the quantitative 
and qualitative strands suggests that the overall 
pattern of findings is meaningful and merits further 
investigation in other educational contexts.

Implications and Recommendations
Implications for teacher professional 
development
A key implication concerns teacher professional 
development. Since AI-TPACK showed the strongest 
positive association with self-reported competence, 
training should emphasize the pedagogical integration 
of AI rather than general technical orientation alone. 
In practice, this means helping teachers connect AI 
tools with lesson objectives, classroom activities, 
formative assessment, and the developmental needs 
of primary school learners.

The qualitative findings further suggest that 
professional development should be hands-on and 
practice-oriented. Teachers highlighted the need 
for concrete examples, guided experimentation, 
and classroom-relevant applications rather than 
general introductions to AI. Training should also 
include an ethical dimension, as teachers expressed 
concerns about overreliance on AI, reduced student 
independence, and the need for human oversight in 
classroom use.

Implications for school leadership and 
organizational support
School support also emerged as an important 
condition. The findings indicate that teachers’ AI-
related development is shaped not only by personal 
readiness but also by the institutional environment 
in which they work. In this study, support included 
infrastructure, access to tools, time, and opportunities 
for professional learning.

This suggests that school leaders should view AI 
integration as an organizational process rather than an 
individual responsibility. Schools may need to provide 
reliable internet access, appropriate devices, and 
opportunities for collaboration and experimentation. 
Support may also need to be differentiated, since 
teachers and schools vary in prior experience, 
infrastructure, and readiness for AI use.

Implications for educational policy and 
system-level planning
At the policy level, the findings suggest that promoting 
AI in education requires more than encouraging 
adoption. Teachers’ reported competence appears 
to depend on the interaction between professional 
capacity and contextual conditions. Policy efforts 
may therefore be more effective when they address 
teacher learning, infrastructure, access, and guidance 
for responsible use at the same time.

The results also suggest that AI-related frameworks 
or standards should be interpreted in ways that are 
meaningful for primary education, where instructional 
use must remain developmentally appropriate and 
ethically guided. In addition, variation across schools 
should be recognized. A gradual or tiered approach 
to AI implementation may be more realistic than 
assuming uniform readiness across settings.

Recommendations for practice
Based on the findings, several practical 
recommendations can be drawn. First, professional 
development should prioritize pedagogy-linked 
AI training that is directly relevant to classroom 
teaching. Second, schools should establish structured 
support mechanisms such as pilot activities, peer-
learning groups, and opportunities for reflective 
sharing. Third, school leaders and policymakers 
should recognize that time is also a resource, as 
workload pressure may limit teachers’ capacity to 
explore AI meaningfully. Fourth, guidance on AI use 
should include ethical and pedagogical safeguards, 
including content verification, data protection, and 
support for students’ independent thinking. Finally, 
a phased approach to AI integration may be more 
sustainable than expecting immediate large-scale 
implementation.
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Concluding implication
Taken together, the implications of this study suggest 
that AI integration in primary education should be 
approached as a pedagogical and organizational 
process, not merely as a technological initiative. 
Teachers’ reported competence appears to depend 
on what they know, what they believe, what support 
they receive, and what constraints they face in 
practice. Efforts to promote AI use in primary schools 
may therefore be more effective when they combine 
teacher learning, school-level support, and context-
sensitive policy planning rather than focusing on any 
one of these dimensions in isolation.

Limitations and Future Research
This study has several limitations that should be 
considered when interpreting the findings. First, the 
quantitative phase relied on cross-sectional self-
report data. Therefore, the results indicate statistical 
associations rather than causal relationships. 
Second, the study examined teachers’ self-reported 
competence for AI integration rather than objectively 
observed classroom practice. As a result, the findings 
may not fully capture how AI is actually used in 
teaching. Third, the data were collected from primary 
school teachers in a single urban context, Ho Chi Minh 
City, which may limit the transferability of the findings 
to other regions or educational settings in Vietnam. 
Fourth, although the explanatory sequential mixed-
methods design strengthened the interpretation of 
the quantitative results, the qualitative phase was 
intended to provide explanatory depth rather than 
broad representativeness.

Future research could address these limitations 
in several directions. Longitudinal studies would be 
useful for examining how teachers’ AI-related beliefs, 
experiences, and self-reported competence develop 
over time. Future studies could also combine survey 
data with classroom observations, lesson artifacts, or 
performance-based assessments to provide a more 
comprehensive understanding of actual AI integration 
practices. In addition, comparative studies across 
different regions, school types, and levels of education 
may help determine whether the patterns identified 
in this study are consistent in other contexts. Finally, 
future research could extend the current model 

by examining additional variables, such as AI self-
efficacy, ethical competence, trust in AI, leadership 
support, and teachers’ prior experience with AI tools.
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