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ABSTRACT

In recent years, STEM education has garnered significant attention globally, particularly in Vietnam. This re-
search aims to investigate the factors influencing the implementation of STEM education in Vietnam. This study
aims to identify key factors influencing the adoption of STEM education in Vietnamese schools. A survey was
conducted with 865 teachers from 120 schools across Vietnam to examine these influencing factors. The method-
ology employed both qualitative and quantitative approaches, including surveys and data analysis, to determine
the impact of various factors on the successful implementation of STEM education. The results revealed that
the national general education program is the most significant factor influencing the implementation of STEM
education in schools. Other contributing factors include the qualifications and awareness of teachers regarding
STEM education, limited school facilities, and the content of assessment tests in teaching, all of which play
important roles in the implementation process. In conclusion, this study presents recommendations and policy
suggestions aimed at enhancing the implementation of STEM education in schools in Vietnam. The novelty of
this research lies in its comprehensive examination of multiple factors influencing STEM education at the school
level in Vietnam, offering new insights for educators and policymakers.
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INTRODUCTION problem-solving, creativity, and applied knowled-
ge (Avery & Reeve, 2013; Zuza et al., 2024; Sun et
al., 2025), making it highly relevant in addressing

complex issues like climate change and digital

While STEM—Science, Technology, En-
gineering, and Mathematics—education has gar-

nered global attention for its potential to foster
interdisciplinary thinking and innovation (Davis
et al., 2019; Brecka & Monika, 2023; Galimova
et al., 2024), its implementation in developing
countries, particularly Vietnam, remains unde-
rexplored. Despite a growing emphasis from
Vietnam’s Ministry of Education and Training,
schools continue to face systemic challenges in
integrating STEM effectively into their curricu-
la. Globally, STEM education is recognized for
equipping learners with essential skills such as
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transformation. However, the majority of studies
are based in Western contexts; only 8.5% of cur-
rent STEM education research focuses on Asia,
with Vietnam being notably underrepresented
(Nguyen et al., 2019). This research addresses a
critical gap by examining the local factors that in-
fluence the implementation of STEM education
in Vietnam. It aims to move beyond general dis-
cussions of STEM to provide context-specific in-
sights that can guide effective policy and practice
within the Vietnamese education system.
Students exposed to STEM education en-
joy numerous benefits, including enhanced aca-
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demic performance, logical thinking, and crea-
tivity (Daher & Shahbari, 2020; Astawan et al,
2023; Rogoza et al., 2024). Moreover, such ex-
posure contributes to future career readiness and
reduces anxiety in science and math-related fields
(Wongsila & Yuenyong, 2019; Komalasari et al,
2024; Nordlof et al., 2025). In Vietnam, where
academic pressure and curriculum overload are
persistent concerns (Le et al., 2021), identifying
how STEM can be effectively and sustainably in-
tegrated becomes a pressing issue. STEM educa-
tion also plays a significant role in advancing the
United Nations Sustainable Development Goals
(SDGs), especially in areas such as Quality Edu-
cation (Goal 4), Clean Energy (Goal 7), and Cli-
mate Action (Goal 13) (Davis et al., 2019; AlAli
& Yousef, 2024; Almughyirah, 2024). By equip-
ping students with scientific and technological
competencies, STEM enables the development
of innovative solutions to local and global envi-
ronmental challenges. This is particularly rele-
vant for Vietnam, a country vulnerable to climate
change and environmental degradation.

In addition, STEM education is close-
ly linked to SDG 9 — Industry, Innovation, and
Infrastructure (Wahyuni & Batuseng, 2024). The
development of sustainable industries and mo-
dern infrastructure depends on a highly qualified
workforce in science, technology, and engineering
fields (Jones & Smith, 2023; Hakim et al., 2023).
Countries such as Singapore and South Korea
have incorporated STEM education into their na-
tional strategies; Vietnam’s adaptation of similar
models requires a contextual understanding and
evidence-based planning. Despite policy-level ef-
forts, the implementation of STEM in Vietname-
se classrooms remains fragmented, facing barriers
such as a lack of teacher training, inadequate inf-
rastructure, and limited interdisciplinary collabo-
ration (Le et al., 2021; Hossain et al., 2024). This
study investigates the key factors that influence
the success or failure of STEM implementation
in Vietnamese schools. It specifically explores: (1)
What are the contextual and systemic factors af-
fecting STEM adoption in Vietnam? (2) How can
these factors inform a practical model for policy
and curriculum development?

By emphasizing the Vietnamese context
and presenting a locally adapted model, this re-
search contributes a novel perspective to the in-
ternational discourse on STEM education. The
findings are expected to support policymakers,
educators, and curriculum designers in enhan-
cing STEM integration in Vietnam, thereby nar-
rowing both local and global education gaps.
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METHODS

An exploratory sequential mixed-methods
design was employed in the present study. This
design was chosen because the use of both quan-
titative and qualitative data collection methods
complements each other, enabling a more comp-
lete and comprehensive understanding of the per-
ceptions of Vietnamese high school teachers re-
garding the factors affecting the implementation
of STEM education in Vietnam. By combining
both approaches, a deeper and more validated
insight into the research problem was obtained
compared to using only one method (Creswell &
Plano Clark, 2018). The use of mixed methods
research has become increasingly popular in edu-
cational studies, as it provides a more holistic
understanding of phenomena by exploring both
numerical data and descriptive insights, making
it more effective than relying on just one method
(Creswell & Plano Clark, 2018; Irma et al, 2023).

The implementation of STEM education
is context-dependent (Bong & Chen, 2024), mea-
ning that factors influencing STEM education in
one context may not be applicable in another. It
is important to seek opinions from stakeholders
within the specific context of STEM education
implementation. Therefore, the exploratory mi-
xed methods approach was deemed suitable for
this study.

A purposive sample of ten teachers was
selected for semi-structured interviews. The tar-
geted sample includes: two primary school teach-
ers, two secondary school teachers, three high
school teachers, and three university lecturers.
These participants were selected because they
are teachers of STEM-related subjects and have
achieved significant accomplishments in their
field. The qualitative interviews aimed to identi-
fy key factors that affect the implementation of
STEM education in schools across the primary,
secondary, and high school levels. To ensure a
broad representation of the three education le-
vels, the stratified purposive sampling technique
was used. The interviews were conducted with
teachers who were well-versed in STEM subjects,
as well as university lecturers involved in STEM
education.

Demographic information for the qualita-
tive semi-structured interviewees is summarized
in Table 1, while the demographic information
for the quantitative questionnaire respondents is
presented in Table 3.
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Table 1. Summary of Demographic Information of the Interviewees

Participants ‘Workplace Subject Age YsZ:fric(;f Qualification
Interviewee number 1~ Primary school Math 40 20 Master
Interviewee number2 Secondary Natural Sciences 36 16 Master

school
Interviewee number 3~ University Math 45 25 Doctor
Interviewee number 4  High school Chemistry 37 17 Master
Interviewee number 5  Primary school Math 35 15 Master
Interviewee number6 Secondary Technology 39 19 Master
school
Interviewee number 7  High school Biology 42 22 Master
Interviewee number 8  High school Biology 37 17 Master
Interviewee number 9 University Technology 43 23 Doctor
Interviewee number 10  University Physics 46 26 Doctor

Interviewees were contacted via email to
obtain their consent for participation at a speci-
fied time and date. The interviews were audio-re-
corded, and notes were taken during the sessions.
Open-ended questions were used to allow parti-
cipants to freely discuss the factors they believed
were influential in the implementation of STEM
education in Vietnamese schools. The interviews
were conducted in Vietnamese and then transla-
ted into English for thematic analysis.

Following the qualitative interviews, a
questionnaire was designed to explore factors af-
fecting the implementation of STEM education
in schools. These factors were identified through
the interview results and a review of the literatu-
re. The questionnaire consisted of two parts:

Part 1: 6 questions related to the personal
information of the teachers, including gender,
workplace, years of service, qualifications, sub-
jects, and current role.

Part 2: 22 items addressing five influen-
cing factors identified from the interview data.
The questionnaire was designed using the Likert
Scale ranging from 1 to 5, where: 1 = Strongly
Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree,
5 = Strongly Agree.

A survey was administered to teachers
from 120 schools across Vietnam, including pri-
mary, secondary, and high schools, from urban,
rural, and mountainous areas. The teachers
were selected from courses in subjects related to
STEM education, including mathematics, phy-
sics, technology, natural sciences, chemistry, and
biology. Teachers in these courses were chosen on
a preferential basis. The survey was conducted in
December 2024.

Qualitative Data: The interviews were
analyzed using thematic analysis as described by
Braun and Clarke (2006). Thematic analysis in-
volves identifying and analyzing patterns or the-
mes within qualitative data. This method enables
a comprehensive understanding of the factors in-
fluencing STEM implementation in Vietnamese
schools.

Quantitative Data: The quantitative data
were analyzed using statistical software SPSS
(version 26). Descriptive statistics were used to
summarize the data, and regression analysis,
ANOVA, and correlation analysis were employed
to examine the relationships between variables
and their influence on STEM education imple-
mentation.

A questionnaire has then been designed to
include factors affecting the implementation of
STEM education in schools. These factors were
identified through the results of interviews and
a literature review. The questionnaire was desig-
ned in two parts. Part 1 consisted of 6 questions
related to the personal information of teachers,
including gender, workplace, years of service,
qualifications, subject, and current mission. Part
2 consisted of 22 questions related to 5 influen-
cing factors obtained from the interview results.
The questionnaire was designed using a Likert
Scale from 1 to 5, where 1 = Strongly Disagree,
2 = Disagree, 3 = Neutral, 4 = Agree, and 5 =
Strongly Agree.

Regarding the subjects of the survey, we
surveyed teachers from 120 schools in Vietnam
(including Primary, Secondary, and high schools)
in cities, rural areas, and mountainous areas. Te-
achers in these schools often attend universities
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for subject-specific professional development
training. We have selected training courses in
subjects at all three levels related to STEM edu-
cation, such as math, physics, technology, natural
sciences, chemistry, and biology. Teachers in tho-
se classes can be chosen arbitrarily (preferential-
ly). The survey time was December 2024.

RESULTS AND DISCUSSION

The data collected from the semi-structu-
red interviews were copied and analyzed using
thematic analysis, which required identifying
the main themes from the answers. The analysis
process involved transcribing interviews verbatim
and coding responses based on emerging catego-
ries. Regarding the research objectives and rela-
ted research questions, four topics were identified
as factors affecting the implementation of STEM
education in high schools in Vietnam: teacher
awareness and qualifications, Conditions of fa-
cilities in high schools, education programs, and
content of assessments in the teaching process.
These topics represent the major challenges in
implementing STEM education in Vietnam.

Seven out of ten interviewed teachers
stated that bringing STEM education into high
schools holds significant meaning and aligns with
the current orientation of basic and comprehen-
sive reform of general education. However, the
implementation of STEM education also comes
with several challenges and limitations. This in-
cludes limitations in the awareness of manage-
ment staff, teachers, students, and the commu-
nity regarding STEM education. The concept of
STEM education is still understood differently
across schools. STEM education is a new issue
for many schools and teachers. Some regions and
schools are not fully aware of the purpose and
meaning of STEM education activities, which
has led to a lack of enthusiasm for its implemen-
tation and delayed encouragement for teachers
and students to engage in scientific and techni-
cal research. One teacher (Interviewee No. 10)
shared:“Currently, each teacher has a different
perspective, and there is no consensus on STEM
education. Although the Ministry of Education
and Training has many documents presented in
a relatively general and easy-to-understand man-
ner related to this content, a consensus has yet
to be reached. Therefore, in order to implement
STEM education effectively in high schools, the
first thing that teachers need to do is to under-
stand STEM education properly, sufficiently, and
deeply.”
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The interview results also indicated that all
the participants agreed that the lack of professio-
nal training was a factor negatively affecting the
effective implementation of STEM education.
Most teachers have been trained in traditional,
single-subject teaching, making it challenging to
implement interdisciplinary teaching methods,
such as those required for STEM education.

One participant (Interviewee No. 3) com-
mented: “I have been trained to teach Mathema-
tics. I have also attempted to self-study and rese-
arch the organization of teaching according to
the STEM education model, but implementing it
in the subject remains challenging, as I am unsure
of the best approach. We need to have training/
retraining sessions that focus on how to organi-
ze the implementation of the STEM education
model, especially STEM education in specific
subjects.”

This reflects the practical challenges in
adapting to interdisciplinary teaching in Vietna-
mese educational institutions, where most teach-
ers follow a mono-disciplinary training path.

Moreover, teachers are often reluctant to
share knowledge or collaborate with colleagues,
which further limits the exchange of ideas bet-
ween teachers of STEM-related subjects. As a re-
sult, the qualifications of teachers play an impor-
tant role in the success of implementing STEM
education. Teachers expressed the need for well-
designed and focused professional training pro-
grams that help them integrate various subjects
into their teaching.

All interviewed teachers stated that the
condition of school facilities has a significant im-
pact on the implementation of STEM education.
The large number of students per class also made
it difficult to organize activities and hindered the
innovation of teaching methods.

One of the interviewees (Interviewee No.
4) explained: “The fact that high schools do not
have STEM classrooms or practice rooms for stu-
dents to have places for teamwork, research, and
experiments is also a problem that greatly affects
the implementation of this model in practice.”

Additionally, teachers noted that subjects
such as computer science, robotics, and program-
ming require substantial investment in infrastruc-
ture and teaching materials. Therefore, these fac-
tors create substantial difficulties in implementing
STEM education effectively. These limitations
are particularly significant in many Vietnamese
provinces, especially in rural or underfunded are-
as. Interview results showed that eight out of ten
teachers believed that, although the 2018 general
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education program in Vietnam has created more
favorable conditions for STEM education, there
are still challenges in organizing the content and
topics in a way that both meets the requirements
of the curriculum framework and promotes stu-
dents’ creativity.

Interviewee No. 7 stated:“When imple-
menting the 2018 general education program
in Vietnam, it is necessary to have guidance on
STEM topics in subjects and fields of study to fa-
cilitate teachers in teaching. Together with ‘Pro-
gramming’ in STEM education, there should be
policies, regulations, and frameworks attached.
Without specific regulations and policies, the
implementation of STEM education will not
have a firm foundation and will remain superfi-
cial.”

This highlights the gap between curricu-
lum goals and real classroom implementation, a
challenge frequently encountered in the Vietna-
mese context.

In the interviews, six teachers said that the
content of testing and assessment in teaching still
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poses significant barriers. The assessment system,
particularly the national high school exam, focu-
ses on multiple-choice tests that measure know-
ledge and skills, while STEM education requires
process-oriented and product-based assessment.

One teacher (Interviewee No. 2) pointed
out: “Currently, in high schools that still focus on
studying for exams, the slow innovation of tes-
ting and assessment in teaching will be the biggest
barrier to the implementation of STEM educati-
on.”

Currently, students spend most of their
time preparing for exams, leaving little room for
STEM activities, which are mostly extracurricu-
lar or after-school activities. This examination-
oriented environment in Vietnamese high schools
creates a structural obstacle to integrating STEM
into the mainstream curriculum.

Based on the interview results combined
with document analysis, four factors were iden-
tified, each represented by multiple topics, that
affect the implementation of STEM education in
schools. These factors are shown in Table 2.

Table 2. Factors and Topics Affecting the Implementation of STEM Education

Factors Topics
Teachers’ qualifi- I only know briefly about STEM education methods (GV1)
cations and aware-

ness colleagues (GV2)

I mainly self-study, self-research through books, newspapers, the internet, or learn from

I am used to the old teaching method that mainly imparts knowledge in one way (GV3)
I am afraid to change teaching methods (GV4)
I am not ready for STEM education (GV5)

Facilities in the

school

Implementation of STEM education requires many facilities in schools (CS1)

Implementation of STEM education requires functional classrooms (CS2)

The school’s current facilities are not synchronized (CS3)

Tables and chairs in the classroom are not suitable for teamwork (CS4)

General education
program

Contents of testing
and assessment in
the teaching pro-
cess

Implement STEM
education

Currently, the study program is in the form of a single subject (CT1)
Time spent on STEM education is not clear in the program (CT2)
The 2018 general education program has an orientation for STEM education (CT3)

The 2018 general education program in the direction of developing the students’ quality
and competencies should have a positive effect on the organization of STEM teaching
(CT4)

Testing and assessment are now mainly based on scores (ND1)
Assessment is now mainly performed through a test (ND2)
It is necessary to conduct a practical skills assessment (ND3)

It is necessary to conduct a competency assessment through the assessment of the stu-
dent’s work process and products (ND4)

STEM education is an integrated education method following an interdisciplinary ap-
proach (ST1)

STEM education emphasizes collaborative learning (ST2)
STEM education implements strategic problem-solving learning (ST3)
Implement STEM education towards developing learners’ capacity (ST4)

Deploying STEM education aligns with the global trend in education development (ST5)
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Based on the above results, we have iden-
tified factors that are likely to impact the imple-
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Figure 1. Research Model

In which, ST is the dependent variab-
le corresponding to the factor of implementing
STEM education; GV (qualification factors, te-
achers’ awareness of STEM education); CS (fac-
tors of physical facilities for the implementation
of STEM education); CT (factors on educational
program); ND (factor of testing & assessment in
teaching) are respectively the independent variab-
les that affected the ability to implement STEM
education in schools. With the above research
model, we have carried out an exploratory study
to test the hypothesis H1 (level factors, teachers’
awareness of STEM education have a positive ef-
fect on the implementation of STEM education
in school); H2 (factors of physical facilities have
a positive effect on the implementation of STEM
education in schools); H3 (factors of educational
program have a positive effect on the implemen-
tation of STEM education in schools); H4 (fac-
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mentation of STEM education in schools and
constructed a research model, as shown in Figure

tors of testing & assessment in teaching have a
positive effect on the implementation of STEM
education in schools). The results of testing the
hypothesis will contribute to answering the two
questions posed by the study:

Q1: What factors will affect the implemen-
tation of STEM education in schools?

Q2: How are factors affecting the imple-
mentation of STEM education in schools shown?

Survey data were collected, analyzed using
mathematical statistical methods, and processed
with SPSS 20 software.

After filtering and cleaning the data, we
conducted descriptive statistical analysis for six
questions about teachers’ personal information
to determine the characteristics of the sample ob-
tained. Frequency analysis of the six main cha-
racteristics of the studied sample (n = 865 teach-
ers) yielded the results presented in Table 3.

Table 3. Descriptive Statistics of the Teacher Survey Sample

Parameters of the Sample Frequency Percent (%)
Gender Male 377 43.6
Female 488 56.4
Workplace Primary school 33 3.8
Secondary school 176 20.3
High school 656 75.8
Years of service less than 5 years 93 10.8
From 5 to 10 years 260 30.1
From 10 to 15 years 321 37.1
Opver 15 years 191 22.1
Qualification college bachelor 7 0.8
Bachelor 486 56.2
Master 372 43
Doctor 0 0
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Math
Physics

Subject

Chemistry

Biology

Natural Sciences

Technology
Current mission Teaching
Manage

Total survey sample
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202 23.4
256 29.6
131 15.1
102 11.8
59 6.8
115 13.3
844 97.6
21 2.4
865 100

The proportion of distributed surveys was
not balanced at any level, as subjects were assig-
ned due to the convenience of the research ap-
proach. However, we do not intend to compare
among levels of education, so this did not affect
the study’s purpose. Particularly, in terms of wor-
king qualifications, teachers with a doctorate ac-
counted for 0% of the research sample. Regarding
the questionnaire provided to the participants,

Table 4. Descriptive Statistics

Table 4 shows the average value and standard
deviation of the survey data. All average values
are higher than the midpoint of 2.5 (ranging from
3.73 to 3.98), implying that teachers have a posi-
tive perception of the implementation of STEM
education. The standard deviation between 0.375
and 0.561 indicates the normal prevalence of the
data around the average value.

N Minimum Maximum Mean Std. Deviation
GV1 865 1 5 3.75 .506
GV2 865 1 5 3.77 496
GV3 865 1 5 3.85 423
GV4 865 1 5 3.79 468
GV5 865 1 5 3.85 446
CS1 865 1 5 3.81 .507
CS2 865 1 5 3.85 476
CS3 865 2 5 3.90 .397
CS4 865 1 5 3.93 375
CT1 865 1 5 3.72 511
CT2 865 1 5 3.73 .567
CT3 865 1 5 3.76 .536
CT4 865 1 5 3.84 519
ND1 865 1 5 3.88 447
ND2 865 1 5 3.85 434
ND3 865 1 5 3.89 453
ND4 865 1 5 3.99 469
ST1 865 1 5 3.78 .503
ST2 865 1 5 3.76 499
ST3 865 1 5 3.76 498
ST4 865 1 5 3.79 483
ST5 865 1 5 3.98 .561
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Next, we conducted a reliability analysis

to preliminarily test the scale. The following table

Table 5. Cronbach’s Alpha Coefficient Analysis Results
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presents the final results obtained (Table 5).

Observed Coefficient Coefficient
Factor . Cronbach’s total variable correla-
variables . .
Alpha tion min-max
1 Factors of qualification, teachers’ GV1, GV2, 0.928 0.740 to 0,888
awareness of STEM education GV3, GV4,
(GV) GV5
2 Factors of physical facilities for the CS1, CS2, 0.839 0.656 to 0.708
implementation of STEM educa- CS3, CS4
tion (CS)
3 Factors in the educational program CT1, CT2, 0.909 0.769 to 0.882
(CT) CT3,CT4
4  Factor of testing & assessment in NDI1, ND2, 0.860 0.631 to 0.787
teaching (ND) ND3, ND4
5 Factors of implementing STEM  STI, ST2, 0.932 0.671 t0 0.775
education (ST) ST3, ST4,
ST5

Cronbach’s Alpha reliability test method
was used to assess the reliability of each scale;
any observed variables that failed to meet the
criteria will be removed. According to Peterson
(1994), any scale with a Cronbach’s Alpha coeffi-
cient greater than 0.6 will be accepted. Observed
variables with a total correlation coefficient less
than 0.3 are considered poor variables and will be
removed from the scale. The results from Table 2
show that all scales have Cronbach’s Alpha coef-
ficients ranging from 0.839 to 0.932, indicating
a reliable level. The loading coefficients of the
items on each scale were greater than 0.6, and the
correlation coefficient of the sum of the obser-
ved variables was greater than 0.3. Thus, it was
demonstrated that the observed variables in the
factors are consistent, the factor scale has high re-

Table 6. Exploratory Factor Analysis

liability, and no observed variables were excluded
from the scale. Next, we used exploratory factor
analysis EFA for a study model consisting of 04
hypotheses H1, H2, H3, H4 corresponding to 04
independent variables and 01 dependent variable
to test the convergence and discrimination of the
observed variables with the factor extracted in the
theoretical model. With the following conditions:
(1) The factor loading of the observed variables
is greater than 0.5; (2) Satisfactory KMO coeffi-
cient 0.5 < KMO < 1 (Hair et al., 1998); (3) The
Sig value of Bartlett’s test is less than 0.05; (4)
Value of extracted or cumulative variance > 50%
(Glaser & Strauss, 1967); Eigenvalue is used to
determine the number of factors to be extracted
from a value greater than 1.

Parameter EFA Independent Variables = EFA Dependent Variable

KMO 0.909 0.855

The Sig value of the Barlett test 0,000 0,000
Eigenvalue 1.138 3.985

Total variance extracted 74.678% 79.705%
Minimum load factor 0.780 0.902

Number of extracted factors 4 1

Number of variables eliminated 0 0
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In Table 6, the KMO coefficient of the in-
dependent variable and the dependent variable is
respectively 0.909 and 0.855, satisfying the con-
dition 0.5 < KMO < 1, showing that factor ana-
lysis is suitable with the research data file; The
Sig value of the Barlett test of the independent
variable and the dependent variable is equal to
0.000 < 0.05, showing that the observed variables
in the factor are correlated with each other and
the factor analysis is statistically significant; The
Eigenvalue is all greater than 1, the data extracted
04 independent factors with the total variance ex-
tracted is 74.678%, 01 dependent factor with the
total variance extracted is 79.705% (satisfy the
condition greater than 50%; The minimum factor
loading is 0.780, satisfying the minimum conditi-
on for the observed variable to be retained and no
variable to be excluded.

Table 7. Correlation Analysis Results
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Implementing the factor rotation, the ob-
served variables of the factors converge.

At the end of the EFA step, we had the five
factors: GV, CT, ND, CS, and ST, which are the
most suitable with the 22 best observed variables
(Hair et al., 1998). Therefore, to change the me-
asurement of observed variables to account for
the factors being tested, we perform the steps of
creating representative factors and conducting a
Pearson correlation assessment and linear regres-
sion analysis.

We performed the Pearson correlation test
between the independent and dependent variab-
les. The results from Table 7 showed that all va-
riables had a quite close linear relationship (cor-
relation coefficients were all greater than 0), and
the results were positive. The results were statisti-
cally significant (sig < 0.05).

Variable GV CS CT ND ST
Pearson correlation coefficient GV
CS 0.604 1
CT 0.515 0.496 1
ND 0.559 0.594 0.518 1
ST 0.592 0.604 0.810 0.613 1
Sig GV 0.000
CS 0.000 0.000
CT 0.000 0.000 0.000
ND 0.000 0.000 0.000 0.000
ST 0.000 0.000 0.000 0.000 0.000

Analyzing to test the four hypotheses of
the theoretical model. The results of multivariab-
le regression analysis in Table 7 showed that the
sig value of the F test < 0.05, so the regression
coefficient was significant, the regression model
was suitable with the obtained data file; Durbin-
Watson value is 1.808 satisfying the condition in
the range of 1.5-2.5, indicating that the model
does not occur autocorrelation; The significance
test value of the regression coefficients sig < 0.05
showed that the effects of the independent variab-
les on the dependent variable are significant. At
the same time, the VIF coefficients of the inde-
pendent variables are all less than 10, so the data
does not violate the assumption of multicollinea-
rity (Hair et al., 1998; Prabowo et al, 2021). The
values of the beta-normalized regression coeffi-

cients in Table 8 are all positive, indicating that
the independent variables have a positive effect
on the dependent variables. This means that the
hypotheses H1, H2, H3, and H4 have all been ac-
cepted. The research model is rewritten according
to the normalized regression equation as follows:

ST = 0.106*GV + 0.151*CS + 0.602*CT
+ 0.152*ND

The valuable equation, with an Adjusted
R-Square value of 0.734, showed that the inde-
pendent variables GV, CS, CT, and ND explained
73.4% of the change in the dependent variable
ST, while 26.6% was attributed to out-of-model
variables and random error.
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Table 8. Regression Results
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Variable ST
Std. Error  Normalized Beta coefficient sig VIF
(Constant) 0.095 0.019
GV 0.026 0.106 0.000 1.846
CS 0.030 0.151 0.000 1.906
CT 0.021 0.602 0.000 1.563
ND 0.028 0.152 0.000 1.824
Number of observations 865
Adjusted R Square 0.734

The above-mentioned regression equation
also showed the impact level of the independent
variables on the dependent variable. Specifical-
ly, with the most significant Beta coefficient of
0.602, the educational program factor had the
most significant influence, and the least influen-
tial factors were the qualification and awareness
of teachers (Normalized Beta coefficient 0.106).
This result also suggests that researchers conduct
more specific studies on educational programs
that incorporate STEM education into schools.

From the test results, analysis and linear
regression equations, it showed that the research
model with four hypotheses (H1, H2, H3, H4)
corresponds to four factors of level, teacher’s
awareness, and school’s facilities, the educational
program, the content of testing and assessment
in the teaching process all have a positive impact
on the implementation of STEM education in se-
condary schools and high schools.

The factor of educational program (CT) is
reflected in four basic matters: currently, the pro-
gram is in a single-subject form that is not con-
ducive to implementing STEM education, and
the duration of STEM education is unclear in
the programs. New general education programs
have orientations for STEM education, and these
programs are designed to develop students’ qua-
lity and competence, which has a positive impact
on the organization of STEM teaching. In the
normalized regression equation, the educational
program factor has the highest Beta coefficient
(Beta = 0.602), indicating that this factor has the
most significant effect on the implementation
of STEM education in schools. This result was
consistent with James (2013). ”To attract and
retain a new generation of learners, engineering
and technology programs need to be innovated to
optimize suitable skills today,” James said. More
importantly, all new teaching materials must pro-
vide clear guidelines for all expected workloads
and classroom activities. STEM educators and
students will benefit from precise results for cour-

ses, lessons, and projects. This result also sugge-
sted that educational managers and researchers
should pay more attention to integrated programs
when developing general education programs.
This result is also consistent with Le et al. (2021).
Specifically, it was necessary to integrate STEM
education into a national educational program,
promote its development in schools to support ca-
reer guidance and classification of students, and
foster their passion for scientific research, ultima-
tely orienting them to pursue careers in high-tech
scientific industries in the future. Additionally, it
is essential to create a favorable legal and policy
environment that encourages foreign investors to
establish high-quality STEM educational institu-
tions in Vietnam.

The factor of content of testing & assess-
ment in the teaching process (ND) is showed in
4 contents: currently, assessment is mainly based
on scores, tests mainly perform assessment, it is
necessary to conduct an assessment of practi-
cal skills, it is necessary to evaluate the capacity
through the assessment of the student’s work pro-
cess and products. In the normalized regression
equation, the ND factor has the second-highest
Beta coefficient (Beta = 0.152), indicating that
the effect of the ND factor on the implementation
of STEM education is ranked second, after the
effect of the educational program factor. This re-
sult is quite similar to Nadelson et al. (2012) and
Van Hoe et al. (2024). Accordingly, he suggested
that a major challenge for teachers’ implementa-
tion of STEM integration is the lack of quality
assessment tools, planning time, and knowledge
of STEM subjects. Accordingly, teachers feel that
there are not enough standardized assessments
for STEM programs, making STEM assessment a
challenging task for teachers. This was also men-
tioned by the teachers who participated in the in-
terviews, specifically the current traditional prac-
tice of assessment (through the test, the result is
mainly the score, not carefully assessed). Hands-
on skills, not interested in the implementation of



374

students’ products. It is a common habit among
teachers, and it presents one of the challenges
to implementing STEM education. This result
suggested that it is necessary to innovate assess-
ment in the teaching process in schools. Testing
and assessment play a crucial role in determining
the selection of content and methods, as well
as promoting teaching and learning in general.
With STEM education, testing and assessment
play an even more crucial role, as using outda-
ted methods (written exams, memorization, and
exercises) can hinder access to STEM educati-
on. In STEM education, students are placed in
real-life situations and asked to solve problems
in authentic contexts using their interdisciplinary
knowledge and social understanding. At the end
of each such problem, students often create a pro-
duct through self-discovery and targeted research,
which serves as the basis for assessment.

The factor of school facilities (CS) is ref-
lected in the following content: Implementing
STEM education requires a range of school faci-
lities, including functional classrooms. However,
the current facilities of schools are insufficient,
and the tables and chairs in the classrooms are
not suitable for group work. Additionally, fun-
ction rooms are limited. In the normalized reg-
ression equation, factor CS ranks third in terms
of impact level (Beta coefficient = 0.151). This
result is also quite consistent with Stark (2016).
The conditions of facilities and teaching materi-
als played a significant role in hindering the suc-
cessful implementation of STEM education in
schools. The classroom was the most important
area in the school. Students spent most of their
time, and stated that the number of students in
the classroom can make it less effective for stu-
dent activities. Research has confirmed that redu-
cing class sizes can lead to higher academic achie-
vement for students (Atmojo et al., 2020; Terzieva
et al., 2024). Therefore, function rooms (such as
classrooms and laboratories) need to be equipped
to facilitate students’ learning and academic pur-
suits. This result also suggests that it is necessary
to enhance the synchronized facilities in schools
that are suitable for STEM education. Saying that
"without modern facilities, it is impossible to te-
ach STEM” is not accurate. In fact, implementing
STEM education in rural or mountainous areas,
using recycled materials, has enabled students to
learn. The important thing here is the teacher’s
choice of content and organization. However,
in STEM education, many areas of content re-
quire investment in modern teaching facilities
and equipment, such as robotics and computer
science. Therefore, in order to implement STEM

N. T. Nguyen and T. V. Thai/ JPII 14 (2) (2025) 364-377

education comprehensively, it is necessary to gra-
dually invest in appropriate facilities and teaching
equipment (summarized according to the results
of interviews with teachers).

The least influential factor (Beta coefficient
is 0.106) is the factor that belongs to the qualifi-
cation and awareness of teachers about STEM
education, including the following specific issu-
es: teachers only know briefly about education,
teachers mainly self-research, self-learn through
books, newspapers, the internet or learn from col-
leagues, teachers are familiar with the old teach-
ing method which is mainly to impart one-way
knowledge. This result aligns with Stark (2016),
who noted that the shortage of qualified teachers
in STEM education and the underinvestment in
teachers’ professional development are significant
barriers to successfully promoting STEM educa-
tion. This result suggests that it was necessary to
improve the quality of STEM teachers. In STEM
education, it is not a teacher who teaches mul-
tiple subjects simultaneously, but rather teachers
who teach different subjects must collaborate and
build lessons together so that students can apply
the knowledge and skills from multiple subjects
to solve a problem. Therefore, it is necessary to
train teachers in groups or pairs, and to regular-
ly organize training and retraining to improve
pedagogical skills and teachers’ ability to apply
STEM educational methods in teaching, thereby
enhancing the learning and practice capacity of
students in STEM education in high schools.

The findings of this study revealed several
key challenges in implementing STEM education
in Vietnamese high schools: teacher awareness
and qualifications, limited facilities, curriculum
constraints, and inadequate assessment methods.
These findings are consistent with recent research
conducted in Vietnam, which highlights systemic
difficulties in transitioning to STEM education
at the school level (Hai et al., 2023; Thao et al.,
2024).

First, the lack of understanding and pro-
fessional preparation among teachers was iden-
tified as a major barrier. Teachers in this study
reported confusion about the concept of STEM
and the absence of practical strategies for integ-
rating interdisciplinary content. This confirms
Phuong and Hong (2024), who emphasized that
while STEM is promoted in the 2018 General
Education Curriculum, specific guidance for
subject-based implementation remains insuffi-
cient. Furthermore, several studies demonstrated
that without targeted teacher development, even
strong curriculum intentions do not translate into
effective classroom practice (Tuong et al., 2023;
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Suprapto et al, 2021). This challenge is reflected
in the broader theory of ”teacher professional
capital” (Hargreaves & Fullan, 2015), where the
success of any educational reform hinges on te-
acher collaboration, ongoing professional deve-
lopment, and a deep understanding of pedagogy.
In the Vietnamese context, where many teachers
are trained in a monodisciplinary fashion and
rarely collaborate across subject areas, these con-
ditions necessitate the implementation of integra-
ted STEM education (Le et al., 2023).

Second, the limited physical infrastructure
and facilities available in most high schools conti-
nue to be a structural challenge. As Van Dat et al.
(2023) point out, many secondary schools in Viet-
nam lack dedicated STEM labs, maker spaces, or
even basic technological resources, especially in
rural or disadvantaged areas. In our study, par-
ticipants also raised concerns about the limited
physical space for teamwork and experimentati-
on, making hands-on learning and project-based
approaches challenging to implement. This bar-
rier reinforces the argument made by Voogt and
Roblin (2012) that 21st-century competencies
cannot be cultivated without enabling learning
environments.

Third, although the 2018 general educati-
on program formally supports competency-based
and student-centered learning, teachers intervie-
wed in this study expressed a need for clearer
instructional models and policies for integrating
STEM into existing subject curricula. This need
for structural and policy-level support echoes the
recommendations of Phuong and Hong (2024),
who called for more substantial alignment bet-
ween curriculum goals and practical guidelines.

Additionally, Tuong et al. (2023) found
that well-structured STEM instruction can imp-
rove students’ real-world problem-solving abi-
lities, but such outcomes require not only curri-
culum integration but also administrative and
pedagogical support. Without these, efforts often
remain superficial and unsustainable.Lastly, the
current assessment system in Vietnam remains
incompatible with the goals of STEM educati-
on. Teachers reported that national examinations
still emphasize standardized testing and theoreti-
cal knowledge, which discourages innovative ap-
proaches such as project-based learning or inter-
disciplinary assessments. This problem has also
been documented by Hai et al. (2023), who found
that testing pressure is one of the most significant
factors deterring STEM integration. Teachers ex-
pressed concern that, under the current system,
there is little motivation to implement process-
oriented or product-based evaluation methods. In

375

line with this, Le et al. (2023) emphasized that
assessment innovation is a critical but underdeve-
loped component of successful STEM implemen-
tation, especially in systems that are historically
exam-oriented.

In conclusion, the empirical data collected
from Vietnamese teachers suggest that while na-
tional policies are increasingly supporting STEM
education, significant implementation gaps re-
main. These include teacher capacity, infrastruc-
ture limitations, curriculum design challenges,
and assessment practices. Addressing these issues
will require multi-level reform—combining pro-
fessional development, investment in facilities,
more straightforward curriculum guidelines, and
innovation in assessment systems. This study
contributes to the ongoing discourse by offering
context-specific insights from Vietnam, highligh-
ting the disconnect between policy intentions and
actual classroom practices in STEM education
reform.

While this study offers valuable insights
into the implementation of STEM education in
Vietnam, several limitations need to be ackno-
wledged. First, the study’s sample size and geo-
graphic distribution were limited to 865 teachers
from 120 schools. Although the survey covered
various regions in Vietnam, the sample may not
fully represent the diversity of schools across
the country, particularly in remote or under-
served areas. Future research could expand the
sample size to include a broader representation
of teachers and schools, especially in rural and
isolated regions where STEM education may
face additional challenges. Another limitation is
the survey’s cross-sectional nature, which captu-
res only a snapshot of teachers’ perceptions at a
single point in time. This may not fully reflect the
evolving challenges and changes in STEM edu-
cation, especially in the context of rapid policy
updates or shifts in educational priorities. Future
studies could adopt a longitudinal approach to
track changes over time and assess the impact of
policy reforms or new government initiatives.

CONCLUSION

This study has identified key factors in-
fluencing the implementation of STEM edu-
cation in Vietnamese high schools, namely: the
general education program, content and assess-
ment practices, teaching facilities, and teachers’
awareness of STEM. While these findings provi-
de a foundation, several important implications
should be considered for practice and policy.
From a policy perspective, the Ministry of Edu-
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cation and Training should consider revising the
national curriculum to provide more flexibility
for interdisciplinary STEM teaching. Simulta-
neously, it is recommended to align examination
and evaluation criteria to encourage integrated
learning approaches. At the school level, targeted
investment in laboratory equipment and digital
tools is essential. Professional development pro-
grams should be designed to improve teachers’
understanding and confidence in implementing
STEM lessons. This study has several limitations,
including a restricted sample size and limited geo-
graphic coverage, which may not fully reflect the
diversity of Vietnam’s educational contexts. Fu-
ture research should expand to include different
regions, as well as comparisons between urban
and rural areas, and longitudinal studies to track
changes over time. In conclusion, strengthening
STEM education in Vietnam requires not only re-
cognizing influencing factors but also translating
findings into context-specific actions. As STEM
becomes increasingly vital for national develop-
ment, in-depth and comprehensive research will
be crucial to inform effective implementation
strategies.
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