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Abstract

The general education curriculum issued by the Ministry of Education and Training in
2018, is being implemented with many advantages in integrating STEM education into subjects
and topics. This helps develop students' skills and qualities. STEM is also a growing trend in
many countries around the world. However, there are still different ways of understanding it,
leading to various approaches in applying it. In developing countries like Vietnam, challenges
such as economic limitations, lack of facilities, and teachers' skills need to be addressed. To
apply STEM effectively and consistently, it is important to have a clear understanding of this
model, especially among educators and future teachers. This article presents a survey of
education students at the Faculty of Natural Sciences Teacher Education, School of Education,
Dong Thap University. The aim is to find a common understanding of STEM, providing a
practical basis for improving STEM teaching methods and enhancing teacher training quality.
The results indicate that Natural Sciences Pedagogy students (Physics, Biology, Chemistry,
Technology) at the Faculty of Natural Sciences Teacher Education, School of Education, Dong
Thap University are interested in, knowledgeable about, and desire to apply STEM in the future.
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QUAN PIEM CUA SINH VIEN CAC NGANH SU PHAM TRUONG
PAI HOC PONG THAP VE CAC HOAT PONG GIAO DUC STEM

Lé Thi Ngoc Ti* va Truwong Thi Bach Yén
Khoa S pham Khoa hoc T nhién, Triwong S pham, Trwong Bai hoc Pong Thdp, Viét Nam
*Tac gia lién hé, Email: Itntu@dthu.edu
Lich sw bai bao
Ngay nhdn: 13/02/2025; Ngay nhdn chinh swa: 29/5/2025; Ngay duyét dang: 11/6/2025
Toém tat

Chuwong trinh gido duc pho thong dwoc B9 gido duc va Dao tao ban hanh nam 2018
dang dwoc trién khai véi nhzeu wu diém trong viéc tich hop gido duc STEM vao cac mon hoc
va chii dé, gép phan phdt trién pham chdt va nang luc cia hoc sinh. Gido duc STEM ciing
dang la mot dinh hudng gido duc duwoc hau hét cdc nuoc frén thé gici quan tam. Tuy nhién,
hién nay, van con nhiéu cach hiéu khac nhau Ve gido duc STEM, tir d6 dan dén dinh huong
trién khai cdc hoat dong gido duc STEM ciing rat da dang, mudn hinh muén vé va chwa thong
nhat. Ddc biét & béi canh la cac nwde dang phat trién nhw Viét Nam véi nhitng han ché nhat
dinh vé kinh té va co so vit chat va nang lic ciia doi ngii gido vién thi van la nhitng vin dé
dang dwoc quan tam va can dwoc nghién civu va tim hiéu. Do d6, dé c6 thé trién khai day hoc
STEM dat hiéu qua va co tinh d&ng bé thi viéc nhan dinh ro vé mé hinh gido duc STEM cua
cde nha gido duc va déc biét la cdc nha gido duc twong lai la rdt can thiét. Bai viét nay trinh
bay y kién khao sdt sinh vién cdc nganh su pham tai Khoa Su pham Khoa hoc Tw nhién, Truong
Su pham, Truong Bai hoc Dong Thép, nham cé thé tim ra duoc tiéng néi  chung, sw dong nhat
trong cdch hiéu va nhén dinh vé gido duc STEM, cung cdp co sé thuec tién cho viéc trién khai
huong dan giang day STEM phu hop, hiéu qua hon va gop phan néing cao hiéu qud dao tao.
Két qua cho thdy sinh vién sw pham cac nganh Khoa hoc Ty nhién (Vat 1y, Sinh hoc, Héa hoc,
Cong nghé) tai Khoa Su pham Khoa hoc Tu nhién, Truong Su pham, Truong Dai hoc Pong
Thép c6 sw quan tam, hiéu biét va mong muén dp dung gido duc STEM trong twong lai.

Twr khoa: Gido duc STEM, quan diém, sinh vién, Sw pham Khoa hoc Ty nhién.
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1. Introduction

The term STEM (S: Science; T: Technology; E: Engineering; M: Mathematics) was
introduced by the National Science Foundation (NSF) to describe the combination of four fields:
science, technology, engineering, and mathematics. According to the U.S. Department of
Education, STEM is a program that supports and strengthens education in these subjects from
elementary school to higher education (U.S. Department of Education, 2007). Tsupros and
Hallinen (2009) and Sanders (2009) explained that STEM is an interdisciplinary learning
approach that connects and combines these subjects. In this approach, students not only learn
theory but also apply their knowledge of Science, Technology, Engineering, and Mathematics
to real-life situations. The United States has led the way in promoting STEM by linking theory
with practice. According to a report from the U.S. Department of Education, this connection has
helped improve workforce quality, especially in high-tech and engineering fields (Gunn, 2017).

The purpose of STEM is to equip learners with: (i) Knowledge and skills related to
Science, Technology, Engineering, and Mathematics while they are still in school, enabling them
to apply scientific and mathematical knowledge to solve real-world problems, as well as access,
manage, and use technology effectively; (ii) Preparation for both opportunities and challenges
in the globally competitive economy of the 21* century; (iii) Fundamental knowledge and skills
for further education at higher levels and future careers, contributing to the development of a
skilled and high-quality workforce to support national growth and development.

In Vietnam, STEM has been introduced through an interdisciplinary approach, as stated
in the General Education Program (Ministry of Education and Training, 2018) and Instruction
No. 3089/BGDDT-GDTrH (Ministry of Education and Training, 2020). It has been researched
and applied in subjects like Chemistry, Physics, Biology, and Technology to help students
develop skills and qualities as required by the 2018 curriculum. This means students need to take
more responsibility for their learning, using their knowledge, skills, and abilities to complete
tasks and reach learning goals. Teachers are not only responsible for teaching knowledge but
also for guiding students on how to search for, select, and process information (Dau, 2018).
Teacher role is valued based on their knowledge and experience in helping students learn
independently (Tran & Nguyen, 2021). Additionally, under the 2018 curriculum, teachers must
not only teach academic content but also guide students on how to learn effectively. This helps
students develop a scientific worldview, continuously improve their intellectual abilities, and
enhance their problem-solving skills in real-life situations. Therefore, STEM model is essential
to meet the objectives of the 2018 General Education Program.

From the reality of teaching under the 2018 General Education Program in recent years,
an important question arises regarding teachers' preparedness and their need for further training
in STEM. While the critical role of teachers in successful STEM implementation is widely
acknowledged, much of the existing literature tends to focus on in-service teachers or the impact
of STEM programs on students (Johnson & Fargo, 2014; Stohlmann et al., 2012). There is a
significant research gap concerning the perceptions, attitudes, and readiness of pre-service
teachers - the future educators, towards STEM, particularly within the Vietnamese context and
specific institutions like Dong Thap University. Understanding the perspectives of these future
teachers is crucial, as their foundational knowledge and beliefs about STEM will directly
influence their pedagogical practices. Addressing this gap will provide valuable insights for
refining teacher training programs and ensuring future educators are adequately equipped to
deliver effective STEM instruction.

This study is underpinned by Shulman's (1986, 1987) theory of Pedagogical Content
Knowledge (PCK) and theories related to teacher attitudes and beliefs. PCK provides a
comprehensive lens through which to examine how pre-service teachers understand and
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prepare to teach STEM content, integrate disciplines, and apply specific pedagogical
strategies. Concurrently, investigating their attitudes and beliefs about STEM is essential, as
these factors significantly influence their intention and capacity to implement STEM
effectively in their future teaching careers.

This article aims to investigate the perceptions of pre-service teachers majoring in
Natural Sciences (Physics, Chemistry, Biology, and Technology) at the Faculty of Natural
Sciences Teacher Education, School of Education, Dong Thap University regarding STEM
education. Specifically, this study seeks to answer the following research questions:

- What are the pre-service teachers' perceptions of the core concepts of STEM education
and the interdisciplinary connections among Science, Technology, Engineering, and
Mathematics?

- How do pre-service teachers perceive and understand specific STEM pedagogical
approaches and strategies (e.g., project-based learning, problem-based learning, engineering
design process)?

- What are the pre-service teachers' attitudes towards applying STEM in their future
professional careers?

- What is the level of self-efficacy among pre-service teachers in designing and
implementing effective STEM educational activities in the classroom?

- What factors (e.g., academic experiences, resources, lecturer support) influence pre-
service teachers' perceptions and attitudes toward STEM?

The findings of this study will provide a practical basis for guiding and improving STEM
education training for future teachers, ensuring that they are prepared in an effective and
appropriate way to meet the demands of the 2018 General Education Program in Vietnam.

Moreover, the results offer valuable information for School of Education, Dong Thap
University and teacher training institutions in adjusting curricula and developing STEM
professional development activities aligned with students’ perspectives and needs. The study
also contributes to raising students’ awareness of the importance of STEM, guiding school-
supported activities, and providing a reference for STEM education policy development at
local and national levels, aiming to prepare a teaching workforce capable of meeting
educational innovation demands.

2. Data and research methods
2.1. Research method

This study adopted an interpretive research approach, which emphasizes understanding
how individuals construct meaning from their experiences (Creswell, 2014). To achieve this,
a descriptive quantitative survey design was employed, allowing the researchers to gather
systematic and representative data on pre-service teachers’ perceptions of STEM education
(Fraenkel et al., 2012).

2.2. Participants and sampling

The participants comprised 302 pre-service teachers from the Faculty of Natural Sciences
Teacher Education, School of Education, Dong Thap University, distributed across the
following majors: Natural Sciences (77 students), Physics (56 students), Chemistry (123
students), Biology (14 students), and Technology (28 students). A convenience sampling
technique was employed to recruit participants from various academic years and majors within
the Faculty of Natural Sciences Teacher Education, School of Education, Dong Thap
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University. Specifically, students from different cohorts participated as follows: 4"-year (Cohort
2021) — 14 students; 3-year (Cohort 2022) — 47 students; 2™-year (Cohort 2023) — 187 students;
and 1%-year (Cohort 2024) — 50 students. Demographic data collected included gender, year of
study, and subject major, enabling detailed subgroup analysis. The sample comprised 167 male
and 135 female students.

2.3. Research instrument

A structured questionnaire, comprising multiple-choice items and 5-point Likert-scale
statements ranging from “Strongly disagree” to “Strongly agree” was developed for this study.
The instrument included three sections: 3 items collecting demographic information, 10 items
assessing knowledge and skills related to STEM education, and 15 items evaluating attitudes
toward STEM education. The items were carefully designed to be interrelated, thereby
complementing and clarifying one another to ensure the reliability and internal consistency of
responses.

The questionnaire underwent content validation by a panel of subject-matter experts.
Data collection was conducted during regular class sessions with the approval of course
instructors. Participants were fully informed about the study’s purpose and assured of
confidentiality and voluntary participation. Completed questionnaires were collected
immediately after completion. The average time required to complete the survey was
approximately 25 minutes.

2.4. Data analysis

The collected data were entered and processed using Excel software. Descriptive
statistics, including frequencies and percentages, were computed to summarize the
participants’ responses. Additionally, where applicable, subgroup analyses based on
demographic variables such as gender, academic year, and major were performed to explore
potential differences in perceptions.

3. Results and discussion
3.1. Students' perspectives on STEM education

To assess students' self-perceived understanding of STEM, the survey included the
question: “How would you rate your knowledge of STEM?” As presented in Table 1, over half
of the pre-service teachers (52.91%) rated their understanding as “Good” or “Very Good”. This
indicates a generally positive self-perception of STEM knowledge among the surveyed
students, which is a crucial aspect of a teacher's Pedagogical Content Knowledge (PCK),
influencing their readiness to teach interdisciplinary subjects (Shulman, 1986). However, a
notable proportion of students (46.69%) rated their knowledge as “Average” or “Poor”.
Further analysis revealed that these lower self-assessments were predominantly from first- and
second-year students. This pattern suggests that early-year students may have had limited
exposure to integrated STEM concepts within their initial university curriculum. Furthermore,
student engagement in extracurricular or informal STEM activities (e.g., STEM day events,
teaching competitions, internships) appears to significantly enhance both knowledge
acquisition and interest. Conversely, a strong academic focus on specific major subjects,
potentially at the expense of broader STEM integration, might contribute to lower overall self-
perceived STEM readiness. These findings highlight the importance of promoting
interdisciplinary STEM experiences across all academic years to foster a more comprehensive
understanding among future educators.

To assess students' understanding of the fundamental components of STEM education,
participants were asked: “In your opinion, what fields does STEM education include? ”. While
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46.20% of pre-service teachers correctly identified all four STEM components, over half
(53.80%) demonstrated an incomplete understanding. A significant 27.24% only recognized
one field, with nearly 20% showing considerable confusion or lack of clarity about STEM
integration. These findings corroborate the self-perceived knowledge results, underscoring
that many students' lower confidence stems from a fundamental misunderstanding of STEM's
interdisciplinary core. This highlights a critical need for clearer conceptual definition and
integrated instruction in pre-service teacher training curricula.

When asked, “In your opinion, what fields does STEM education include?”, most
students (46.2%) correctly selected all four components: Science, Technology, Engineering,
and Mathematics. However: 6.9% of students chose only three fields and 27.24% selected just
one field. These results align with the findings from the first survey question on students'
knowledge of STEM, showing that many students still have an incomplete understanding of
STEM education.

To assess students' deeper understanding of STEM’s unique pedagogical aspects,
participants were asked: “In your opinion, what characteristics make STEM education
different from other educational methods? ”. The collected responses are presented in Table 1.

Table 1. Survey results on STEM education characteristics according to students' opinions

Number of Percentage

No. STEM education characteristics
responses (%)
1 Assoglated with reality, experiments, practice, and 220 72 8%
experiences
) Apph.catlon of technology, engineering, and modern 188 62.3%
teaching tools
3 Emphasizes creativity 179 59.3%
4 Creates specific products 130 43.0%
5 Apph.es engineering in teaching and develops students 147 48.7%
technical skills
Integrates Science — Technology — Engineering — o
6 Mathematics (STEM) subjects 152 50.3%
7 Combines multiple teaching methods 127 42.1%
3 Y1sual, dynamic, and enhances students' learning 164 54.3%
interest
9 Characterized by Mathematics 59 19.5%
10 Characterized by Science 116 38.4%
11 Characterized by Science and Technology 93 30.8%
12 Characterized by Technology and Engineering 66 21.9%
13  Other opinions (please specify): Diverse 01 0.3%

The survey results indicate that pre-service teachers predominantly conceptualize
STEM education through its practical and experiential dimensions. A considerable majority
(72.8%) identified the core attribute of STEM as being “Associated with reality, experiments,
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practice, and experiences”. This finding reflects a pedagogical orientation that prioritizes
experiential learning, highlighting students' awareness of the importance of moving beyond
theoretical instruction toward hands-on, real-world application. Such perceptions align with
the foundational objectives of STEM education, wherein knowledge is rendered tangible and
applicable, thereby fostering deeper conceptual understanding.

In addition, 54.3% of respondents selected the feature “Visual, dynamic, and enhances
students’ learning interest”, suggesting that they view STEM as an engaging and motivational
approach to teaching and learning. The integration of technology and engineering principles
was also prominently recognized: 62.3% of participants chose “Application of technology,
engineering, and modern teaching tools”, while 48.7% acknowledged STEM’s role in
“Applying engineering in teaching and developing students’ technical skills”. These responses
reflect an emerging understanding among pre-service teachers of the central role of
engineering design thinking and technological fluency within STEM instruction.

Furthermore, 42.1% of respondents noted that STEM “Combines multiple teaching
methods”, indicating a recognition of the pedagogical flexibility and interdisciplinary
integration required to effectively implement STEM curricula. This underscores the perception
of STEM as a dynamic and adaptable educational approach, particularly relevant in the context
of the digital era.

Creativity and product-oriented learning also featured prominently in students'
responses. Specifically, 59.3% identified “Emphasizing creativity”, and 43.0% indicated that
STEM “Creates specific products”. These findings suggest that participants associate STEM
education with fostering innovation and culminating in tangible outcomes - an understanding
consistent with project-based and problem-based learning models that are widely employed in
STEM contexts.

Lastly, between 19.5% and 38.4% of respondents selected individual STEM disciplines
(e.g., “Characterized by Mathematics”, “Science and Technology”) as defining features of
STEM education. This disciplinary-based perspective implies that a portion of pre-service
teachers still interpret STEM not as an integrated, interdisciplinary model but rather as a
collection of separate domains. This insight reinforces the necessity of enhancing teacher
education programs to emphasize the interconnected and holistic nature of STEM, thereby
promoting a more accurate and pedagogically sound understanding of the approach.

To gain a deeper understanding of the opinions of education students on the relevance
of STEM subjects (Science, Technology, Engineering, and Mathematics) and their reasoning
behind these views, a set of questions on “... the relevance of STEM subjects, including science,
technology, engineering, and mathematics” and “Why did you choose that level?’ was
surveyed. The results are presented in the graph in Figure 1.

The survey results reveal that a significant majority of students (64.2%) perceive a
strong or very strong relevance among STEM subjects, reflecting a general awareness of the
interconnected nature of science, technology, engineering, and mathematics. Their reasoning
emphasizes the complementary roles these disciplines play in explaining real-world
phenomena and supporting practical applications, such as the use of mathematics in data
calculation and prediction within scientific and engineering contexts. This awareness suggests
that many students recognize STEM as an integrated framework rather than isolated subjects,
which is crucial for effective interdisciplinary teaching and learning.

However, the responses also highlight a notable portion of students (28.6%) who rated the
relevance as moderate to low. These students often cited limited practical experience or a
fragmented understanding of how these disciplines interact. For instance, some expressed the

53



Dong Thap University Journal of Science, Vol. 14, No. 7 (2025): 47-61

view that mathematics may not need to be closely linked with engineering or technology,
reflecting a more compartmentalized perception of STEM. Others noted that certain scientific
theories do not always involve experimentation, which may contribute to perceiving science as
somewhat disconnected from applied fields. The absence of opinions from 3.6% of participants
- primarily early-year students - further points to developmental differences in conceptual grasp,
likely influenced by the level of exposure and curriculum design in prior education.

Levels of relevance of STEM subjects

45.0% 42.7%
40.0%
35.0%
30.0%
25.0% 21.5%
20.0%

15.0% 11.3% 11.3%

0,

10.0% 6.0%

5.0% 3.6% 3.6%

0.0% L

No Low Moderate Fairly Strong  Very strong No opinion

relevance relevance relevance  relevant  relevance relevance

Figure 1. Students' opinions on the relevance of STEM subjects

These variations underscore the persistent challenges in STEM education, particularly
the difficulty of fostering a truly integrated understanding among learners. The gap between
theoretical knowledge and hands-on experience appears to impede some students’ ability to
fully appreciate interdisciplinary connections. Such findings align with previous research (Do
& Nguyen, 2018) indicating similar patterns of fragmented understanding in STEM fields
among education students.

In light of these insights, the study incorporated visual concept map models of STEM
education based on frameworks by Bybee (2013) and Radloff and Guzey (2016), which
categorize STEM integration into various types such as Nested, Transdisciplinary,
Interconnected, and Sequential. The inclusion of six distinct visual models - Transdisciplinary,
Sequential, Combination, Interconnected, Science-Centered, and Math - Centered - in the
survey was intended to probe students’ conceptualizations of STEM’s structure more deeply.
This approach aims to identify whether students lean towards viewing STEM as a cohesive
interdisciplinary system or as separate disciplines with varying degrees of overlap, providing
actionable information to guide curriculum development and pedagogical strategies that better
cultivate holistic STEM competencies.

Opverall, the findings call for enhanced experiential and integrative learning opportunities
within teacher education programs to bridge theoretical concepts with real-world applications.
Emphasizing project-based learning, interdisciplinary collaboration, and contextualized problem-
solving can help mitigate fragmented perceptions and equip future educators with the
comprehensive understanding necessary to effectively deliver STEM education.

The results from the set of questions: “If using the characters: S (Science), T (Technology),
E (Engineering), M (Math) to illustrate the connection between these subjects, which diagram
would you choose?” and “Why did you choose that? ” are presented in Table 2 below.

54



Dong Thap University Journal of Science, Vol. 14, No. 7 (2025): 47-61

Table 2. Student perspectives on the relations between components of S, T, E, and M

No.

Relations between S, Number of Percentage Representative explanations for

T,E,M responses (%) the corresponding choices
1 No opinion due tg no ” 739
perceived connection.
Transdisciplinary In my opinion, all subjects S, T, E,
g M should be included because they
2 s 88 29.19, are closely related, support each
M .STEM. ! other, and cannot be separated.
&
Sequential In my opinion, the subjects will
s | complement each other, one subject

3 7 N\ 73 9.3% will be integrated into another,

[ M| T 7% knowledge will be interconnected,
\N_7/ and they will have mutual

=1 influence.
Combination All subjects S, T, E, and M are
integrated to form a solid

4 d ) 59 19.5% foundation.

5 Interconnected In my opinion, they have a logical

relationship, starting with scientific
7 \ problems and ending with specific
n 60 199%  scientific products.
pNp—

6 Science-centered In my opinion, Science (S) is the
//\ center of the other fields because
@ science enables the application and

A ‘ 29 9.6%  development of the other subjects
N\ (T, E, M) and related fields.
L 8
S
7 Math-centered In my opinion, Mathematics (M)
o must be the foundation for all
- scientific fields because most
h 16 5.3% sciences today use mathematics as a
@t@’@ tool, and as science advances,
technology and engineering also
develop.
8 Other opinions: 0 0.0%
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The survey results from Table 2, along with the representative explanations for the
choices, indicate that the perception of the types of connections between the S-T-E-M
components varies among the surveyed students. No single perspective dominates, and the
responses tend to be distributed across the proposed connection types. Specifically, the
distribution includes Multidisciplinary (29.1%), Combination (19.5%), Interconnected
(19.9%), Sequential (9.3%), Science-centered (9.6%), and Math-centered (5.3%). This
suggests significant differences in students' understanding of the connections between S-T-E-
M components, highlighting the need for a deeper understanding of future educators'
perceptions to develop appropriate educational orientations. These findings align well with the
study conducted by Radloff and Guzey (2016) on the types of connections between S-T-E-M
components. However, in the research by Do and Nguyen (2018), the results showed a
significant concentration in the basic “Interconnected” model, with a rate of 52.97% .

3.2. Students' attitudes toward STEM education

Questions: “Do you find subjects or activities related to STEM interesting?” and “Have
you ever studied or participated in activities related to STEM education?”. The survey results
are illustrated in the graph in Figure 2 below.

60.0%

56.0%
50.0%
40.0%
30.0%
20.0%
16.2%

10.0%

1.6%

0.0% F—

Very interested Interested Not interested Neutral

Figure 2. Students' opinions on the level of interest and participation in STEM-related
subjects or activities

Figure 2 shows that the majority of students feel “Very interested” (26.2%) and
“Interested” (56.0%) in STEM-related subjects or activities, corresponding to 18.9% of
students selecting "Yes, many times" and 66.6% choosing “Yes, sometimes” in terms of
participation. These results indicate that students in education majors are highly enthusiastic
about STEM subjects and activities. This is an important factor to consider when adjusting the
teaching methods of certain subjects towards a STEM approach and enhancing activities that
create opportunities for students to engage in STEM education.

Additionally, 1.6% of students reported feeling “Not interested” while 16.2% felt
“Neutral” corresponding to 14.5% of students who answered “Never participated” in STEM
activities. The possible reasons for this could be that they have not yet developed an interest
in these activities or that the activities themselves have not been engaging enough for them.

For the set of questions: “Do you find STEM subjects accessible and interesting?” and
“In your opinion, is STEM education important for developing your future career skills?”, the
results are presented in Table 3 below.
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Table 3. Students' opinions on the level of interest in accessing STEM and its
importance for future career development

No. The level of interest in accessing STEM education Number of — Percentage

responses (%)
1 Very accessible and interesting 62 20.5%
2 Accessible but not interesting 71 23.5%
3 Difficult to access but interesting 155 51.3%
4 Difficult to access and not interesting 14 4.6%

Awareness of the importance of STEM education Number of Percentage

for future career skill development responses (%)
1 Very important 110 36.4%
2 Important 159 52.6%
3 Neutral 31 10.3%
4 Not important 02 0.7%

The survey results on the level of engagement in Table 3 show that the majority of
students find STEM education “Interesting” (71.8%) when engaging in related activities.
However, despite this positive perception, only 20.5% stated that it is “Very accessible” while
51.3% found it “Difficult to access”. This suggests that STEM education can be likened to a
complex puzzle initially challenging, but once students understand the rules and approach, it
becomes highly engaging and captivating. Additionally, 23.5% of respondents selected
“Accessible but not interesting” which may indicate that students have participated in STEM-
related courses but only received knowledge transmission without practical applications. As a
result, despite being accessible, the learning experience lacks stimulation, curiosity, and
creativity, making it less engaging. Furthermore, 4.6% of students found STEM education
“Difficult to access and not interesting”. This could stem from various factors, including
content, teaching methods, learning environments, and even individual student psychology.

Regarding the question on the perceived importance of STEM education, the results
from Table 3 indicate that the majority of surveyed students (89.0%) recognize its significance
in developing future career skills. Specifically, 36.4% of respondents consider it “Very
important” while 52.6% view it as “Important”. This suggests that students understand STEM
as a key factor for success in education careers, especially in the context of rapid technological
advancements.

3.3. Students' proposals for STEM education activities

This set of questions is designed to make STEM education activities more engaging,
interesting, practical, and accessible, allowing students to develop their professional skills in
the best possible way for the future.
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The question “In your opinion, what methods can be used to teach STEM?” received
various suggestions from the survey, which are presented in Table 4 below.

Table 4. Students’ opinions on proposed STEM teaching methods

Number of Percentage

No. Proposed STEM teaching methods responses (%)

Application-based teaching: Applying knowledge to

0
practice, exercises, and product design. 163 >4.0%

Context-based teaching: Integrating real-life situations
2 into lessons and providing students with hands-on 197 65.2%
experiences through field trips.

Activity-based teaching: Encouraging students to
3 conduct experiments and participate in hands-on 148 49.0%
activities.

Exploration-based teaching: Allowing students to

0
4 independently explore and discover problems. 100 33.1%
5 Vlsua} teachlpg: Usmg models, samples, virtual 127 42 1%
experiments, videos, and images.
6 Problem-solving teaching: Assigning problem-solving 107 35.4%
tasks to students.
7 Integrated teaching: Combining multiple subjects into 97 32.1%

lessons.

Game-Based teaching: Embedding knowledge and
8 learning content into games, allowing students to engage 138 45.7%
actively and creatively.

Developing critical thinking: Using open-ended

0
? questions and scenarios that stimulate thinking. 102 33.8%
10 chouragmg creatwlty: C.)r'gamzmg STEM fairs and 18 42.49%
science innovation competitions.
1 Academic clubs: Establishing academic clubs for 25 28.1%

students.

Applying digital technology and engineering: Utilizing
12 projectors, computers, mobile devices, and online 125 41.4%
learning platforms.

13 No opinion 0 0.0%
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The results from Table 4 indicate a diverse range of STEM teaching methods proposed
by students. The two most favored methods are “Teaching using real-world contexts:
integrating practical situations into lessons and allowing students to experience reality
through field trips outside of school” (65.2%) and “Teaching through knowledge application:
incorporating practice, exercises, and student-designed projects” (54.0%). Other methods
received more evenly distributed responses. This suggests that education students recognize
the core principle of STEM education-learning through experience, enhancing real-world
applications, fostering creative thinking, and developing problem-solving skills, as opposed to
traditional theoretical teaching. These approaches enable students to engage with STEM in a
more interactive, dynamic, and effective manner. However, 28.2% of students proposed
STEM education through “Academic clubs: organizing academic clubs”. This relatively lower
preference could be attributed to the fact that academic clubs tend to focus more on theoretical
discussions and lectures rather than hands-on problem-solving and creativity. The survey
results align with findings from Radloff and Guzey (2016), who identified a variety of STEM
teaching approaches, including application-based learning, contextual learning, creativity
stimulation, critical thinking development, discovery-based learning, hands-on activities,
problem-based learning, student-centered approaches, and teamwork. These results also
correspond with those of Do and Nguyen (2018).

For the question: “In your opinion, how applicable is the STEM education model in
teaching subjects in the field of Natural Sciences (Physics, Chemistry, Biology, Technology,
Natural Science)?”, the survey results are illustrated in the chart in Figure 3.

The applicability of the STEM education model

No responses 3.6%

Can only be piloted and is difficult to 13.2%
implement on a large scale

The applicability is low due to policies, _ 23.8%

infrastructure, and teachers' competence

It can be well applied || NG 18-6%
It can be applied to certain lesson content _ 10.8%
to help students understand better oo

Figure 3. Students' opinions on the applicability of the STEM model

The results from Figure 3 show that 40.8% of students responded, “/t can be applied to
certain lesson content to help students understand better” while 18.6% selected “If can be well
applied”. Overall, a majority of students (59.4%) believe that the applicability of the STEM
education model in teaching Natural Sciences is either good or can be selectively applied to
specific lesson content. However, 23.8% of students expressed that “The applicability is low
due to policies, infrastructure, and teachers' competence” while 13.2% stated that the model
“Can only be piloted and is difficult to implement on a large scale”. These responses align
with the current limitations in infrastructure and the lack of professional development
opportunities for teachers in STEM education.

Regarding the question, “Do you want to teach using the STEM model?” the results are
quite promising, with 74.2% of students responding “Very much” (24.2%) and “Yes” (50.5%).
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This indicates that many students have an innovative mindset and a desire to adopt more
effective teaching methods rather than relying solely on traditional approaches. Teaching
through the STEM model allows them to be creative, making learning more engaging and
accessible for students. However, 19.9% of respondents were “Not sure” while 2.0% answered
“No” and 4.0% did not provide an opinion. This hesitation may stem from a lack of exposure
or training in STEM education, concerns about practical conditions, or anxiety over the
pressures of adopting new teaching methods. To address these challenges, more STEM
training and hands-on practice programs should be introduced for pre-service teachers to boost
their confidence in implementing this model.

4. Conclusion

Overall, students majoring in education specifically in Natural Sciences, Physics,
Biology, Chemistry, and Technology at the Faculty of Natural Sciences Teacher Education,
School of Education, Dong Thap University demonstrate a certain level of interest and
understanding of STEM education. They also express a strong desire to apply this educational
model in their future careers. However, most students perceive STEM education as being
closely linked to real-world applications, experimentation, hands-on activities, and engaging,
visual, and experiential learning, all aimed at developing learners' competencies. Additionally,
there is diversity in their perspectives on the connections between the S-T-E-M components,
including interdisciplinary, sequential, integrative, and connected approaches, as well as Math-
centered and Science-centered models. At the same time, students acknowledge that
implementing STEM education in teaching Natural Science subjects is entirely feasible.

Therefore, understanding the perspectives of pre-service education students on STEM
education is the first step toward deeper research on the orientation and implementation of
STEM in teacher training. This approach ensures alignment with the current educational
context and goals in Vietnam. Additionally, these findings can assist higher education
educators in designing and enhancing STEM-related courses, activities, and training programs
tailored to education students.
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