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INTRODUCTION
STEAM (Science, Technology, Engineering, Art, 
Mathematics) disciplines involve creative procedures 
for educational inquiry and investigation. The U.S. 
Department of Education and Michael Miiligan, CEO 
and executive of ABET pointed out that STEM and 
STEAM skills should be considered to be important 
knowledge as they contribute to the prosperity and 
sustainable development of a country, especially 

in solving societal issues such as the public health 
sector during Covid crisis.

Microsoft Corporation studies reported that, 
nearly 80% of college students in STEM said their 
STEM orientation was formed since they were at 
upper and lower secondary schools. Also, 21% 
of students surveyed stated that they decided to 
follow their interest in STEM from lower secondary 
and elementary levels. However, just around 20% 
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of STEM college students feel that they were fully-
equipped with STEM knowledge in K-12 education 
program. Interestingly, there exist the remarkable 
differences in the number of male and female 
working in STEM fields. The diversity in STEAM 
can be illustrated as follows: women and minorities 
have traditionally been under-represented in such 
science and technology-oriented disciplines such 
as engineering, mathematics, cybersecurity, data 
science, STEM and STEAM. This inequity has been 
addressed actively these days. All considered to be 
very useful in preparing secondary students to orient 
their future career as STEAM has gained popularity 
among educators, parents, administrators, 
corporations and other critical thinking skills.

STEM/STEAM-focused education is pivotal for a 
country like Vietnam to thrive further. Dr. Bui The 
Duy (Deputy Minister of the Ministry of Science 
and Technology) believes that Vietnam has been 
left behind in the development race. He considers 
STEM/STEAM education a pivotal foundation for 
Vietnam to develop, especially when the roles of 
science and technology in various industries are now 
focused. The assistant Dean of University of Science, 
Dr. Tran Minh Triet, stated that STEAM education 
has become popular in Vietnam. Yet, there has to be 
a clear teaching method for STEAM in the current 
school system. STEAM/STEM education in Vietnam, 
therefore, plays a significant part in generating a 
young skillful generation. Digital literacy and flexible 
learning to acquire knowledge on STEM/STEAM 
should start at an early age and continue through 
the entire school years, so that students can practice 
and acquire the skills for employability in the future.

The study of “STEM-career orientation amongst 
Vietnamese secondary school students” is to find 
out the factors deciding careers and the level 
of preference in any STEM fields in the eyes of 
Vietnamese youngsters. The purpose of the study is 
to conduct the STEM Career Interest Survey (STEM-
CIS) with 44 questions (created by Meredith Weaver 
Kier, 2013) in all STEM fields with five research 
questions: (1) Is there gender equity in choosing 
STEM as a career? (2) Is the number of students 
choosing STEM careers the same in urban and rural 
areas? (3) Do students in private and public schools 
share the same points of view on career orientation? 
(4) Does knowledge on STEM/STEAM affect the 

choice of career? and (5) Do parents have any impact 
in the choice of future careers amongst students of 
secondary schools?

LITERATURE REVIEW
In the long search for STEM-career orientation, many 
different approaches, or methods have been devised 
thoroughly. Many countries are now struggling in 
recruiting more individuals into science, technology, 
engineering, and mathematics industries (Hill 
et al. 2010; Regisford. 2012). Countries such as 
Austria, France, Germany, Honduras, Mexico, The 
Netherlands, and Switzerland found it so hard 
especially during the recent economic recovery with 
few individuals trained in using and empowering 
technological capability in processing domestic 
production (Schwab and Sala-i-Martín 2012). 
Various reports suggest the reasons of students not 
choosing STEM as their careers, including a lack of 
quality preparation in mathematics and science in 
K-12 educational systems, lack of access to money 
and technology, lack of guidance from experienced 
adults with STEM careers, psychological barriers 
and lack of role models in the fields (Drew 2011; 
National Academy of Sciences, Global Affairs & 
Institute of Medicine 2011; Scott and Martin 2012). In 
the studies in STEM interest amongst K-12 students, 
VanLeuvan and Wells et al. showed a decline while 
Foulad et al and measured the reasons for students’ 
favour in STEM-oriented careers in a few studies . 
Institutions operating in the field of educational 
sciences claim that specialization in STEM careers 
and interest in those careers should start in middle 
school (Kier et al. 2013). Super stated that students at 
lower secondary schools begin to recognize careers 
of own tastes and abilities. Research has also shown 
that students’ choice of careers is shaped at the level 
of secondary school (Tai et al. 2006). In addition, 
Dejarnette (2012) mentioned that in some studies, 
elementary school students’ perceptions and plans 
are influenced by STEM activities in positive ways.

METHODS

HOW THE STUDY WAS CONDUCTED
The number of studies related to STEM education 
has considerably increased due to the importance 
attached to this topic in recent years. On the other 
hand, the shortage of human resources in the STEM 
field promotes the understanding of the causes 
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and factors affecting students’ future STEM career 
choices. To answer our questions, this research will 
flow steps as stages 1–5: 

Stage 1 Adapt STEM-CIS in Vietnamese

Stage 2 Preliminary pilot testing of items, and 
perform for confirmatory factor analysis and test 
reliability

Stage 3 Conduct random STEM-CIS survey among 
secondary school students

Stage 4 Data collecting and processing

Stage 5 Analyze results and make recommendations 

The study design

This is a quantitative research study employing 
a survey model. It basically aims to describe the 
properties of a group, such as its personal self-
efficacy, capabilities, ideas, attitudes, beliefs, goals, 
outcome expectations and levels of knowledge.

SUBJECTS OF RESEARCH
The subjects of research are 523 middle school 
students from 18 different provinces of Vietnam. At 
first, data were collected from 1058 students at 23 
middle schools. For all students, it was the first time 
they had seen the items. Students took the survey 
online. Convenience sampling method was used 
to determine the sample in this research. Table 1 
shows the demographic of students participating in 
the survey.

Table 1. Demographic of the students participating 
in the survey
Variables Groups n Variables Groups n

Gender

Region

Level of 
participant 
in STEM 
class

Type of 
school

Girl
Boy
Rural 
Urban
Joined

Not yet
Public
Non-public

281
242
209
314
186

337
448
75

Grade levels

Educational 
status of 
parent

6
7
8
9
High school

University
Other

114
139
146
124
255

207
61

Since the research was performed at gender was 
analyzed in two categories such as girls and boys; 
region was analyzed in two categories such as rural 
and urban; level of participant in STEM class was 
analyzed in two categories such as joined and not 

yet; types of school was analyzed in two categories 
such as public and non-public (private); grade 
levels were analyzed in four categories between 
sixth and ninth grades; parents’ educational status 
was determined in three categories as high school, 
university, and above.

These independent variables were qualitative and 
discontinuous.

Data Collection Tools

The online survey was conducted to collect data 
among middle school students. This survey has two 
parts, such as Personal Information Form and STEM 
Carreer Interest Survey (STEM-CIS).

Part 1, the Personal Information Form was prepared 
to determine the demographic properties of the 
gender, region, level of participant in STEM class, 
type of school, grade levels and parents’ educational 
status.

Part 2, STEM-CIS was used in determining students’ 
interest in STEM careers. It was developed by Kier 
et al. (2013) based on Bandura’s social cognitive 
learning theory. The Vietnam version of the 
survey consisted of four subdimensions (science, 
technology, engineering, and mathematics) and 
44 items (which have been adjusted to suit the 
Vietnamese context). It has been completed after the 
process of adaptation, test pilot, and performance 
for confirmatory factor analysis and test reliability. 
The measurement reliability was found to be 0.93 for 
STEM-CIS and 0.898, 0.907, 0.932, and 0.935 for the 
sub-dimensions of science, technology, engineering, 
and mathematics, respectively.

DATA ANALYSIS
The data was analyzed on the Statistical Package for 
the Social Sciences (SPSS) software version 21. Mann 
Whitney U test was used to analyze the STEM-CIS 
scores according to gender, region, type of school, and 
level of participant in STEM class. The Kruskal Wallis 
H test was used to check for any differences between 
STEM-CIS scores by parents’ educational status.

RESULTS
STEM-CIS scores were consisted for any significant 
differences according to the demographic variables 
(gender, region, type of school, level of participant in 
STEM class, and parents’ educational status)
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GENDER AND STEM-CIS

Table 2. Mann Whitney U test results for STEM-CIS scores according 
to gender

2 groups: girl, boy

Test statics S T E M

Mann-Whitney U
Wilcoxon W
Z

31366.500
70987.500

-1.583

31224.000
70845.000

-1.705

29668.000
69289.000

-2.732

28638.000
68259.000

-3.272

Asymp. Sig 
(2-tailed) 2

0.113 0.088 0.006 0.001

The results showed that the students’ scores for 
their interest in engineering ( 2 = 0.006, p < .05) 
and math     ( 2= 0.001, p < .05) careers differed 
in favor of the boys. By contrast, the scores for the 
students’ interest in science ( 2 = 0.113, p > .05) 
and technology ( 2 = 0.08, p > .05) did NOT differ by 
gender. There is no gender equity in choosing STEM 
as a career in engineering and math.

REGION AND STEM-CIS

Table 3. Mann Whitney U test results for STEM-CIS scores according 
to region

2 groups: rural, urban

Test statics S T E M

Mann-Whitney U
Wilcoxon W
Z

32155.000
54100.000

-0.402

28393.000
50338.000

-2.762

30953.000
52898.000

-1.194

31174.500
53119.500

-1.018

Asymp. Sig 

(2-tailed) 2
0.687 0.006 0.233 0.309

As revealed in Table 3, students attending school in 
the urban areas had more interest in technology ( 2= 
0.006, p < .05) than those enrolled in the rural areas. 
On the other hand, their interest in science ( 2 = 
0.687, p > .05), engineering ( 2 = 0.233, p > .05), and 
math ( 2= 0.309, p > .05) did NOT differ according to 
the place in which they lived.

TYPES OF SCHOOL AND STEM-CIS

Table 4. Mann Whitney U test results for STEM-CIS scores according to 
types of school

2 groups: public, non-public

Test statics S T E M

Mann-Whitney U
Wilcoxon W
Z

14678.500
115254.500

-1.813

14378.500
114954.500

-2.115

15751.500
116327.500

-0.940

16189.500
116765.500

-0.530

Asymp. Sig 

(2-tailed) 2
0.070 0.034 0.347 0.596

As shown in table 4, students studying in non-

public schools had more interest in technology ( 2 = 
0.034, p < .05) than those enrolling in public school. 
However, the type of school did not affect students’ 
interest in science ( 2 = 0.070, p > .05), engineering 
( 2 = 0.347, p > .05), and math ( 2= 0.596, p > .05).

PARENTS’ EDUCATIONAL STATUS AND STEM-CIS

Table 5. Krukal-Wallis H test results for STEM-CIS scores according to 
parents’ educational status

3 groups: high school; college, university; others

Test statics S T E M

Kruskal-Wallis H
df

4.015
2

4.193
2

1.520
2

1.660
2

Asymp. Sig (2-tailed) 2 0.134 0.123 0.468 0.436

Table 5 showed that students’ interest in STEM 
careers did not differ according to their parents’ 
educational status showing that this variable did not 
influence their interest in STEM careers.

LEVEL OF PARTICIPANT IN STEM CLASS AND 
STEM-CIS

Table 6. Mann Whitney U test results for STEM-CIS scores 
according to level of participant in STEM class

2 groups: joined, not yet
Test statics S T E M

Mann-Whitney U
Wilcoxon W
Z

19959.500
76912.500

-7.122

30570.000
47961.000

-0.493

30229.000
87182.000

-0.730

23384.000
80337.000

-5.057

Asymp. Sig 
(2-tailed) 2

0.001 0.622 0.465 <0.001

Table 6 reveals that students who joined STEM 
class had more interest in science ( 2 = 0.001, p < 
.05) and math ( 2 < 0.001, p < .05) than those who 
had never studied in STEM class. In contrast to this, 
students’ interest in technology ( 2 < 0.622, p < .05), 
and engineering ( 2 < 0.465, p < .05) did NOT differ 
according to the level of participants in STEM class.

CONCLUSION
The research found that students’ interest in STEM 
careers varied by gender, region, school type, 
and grade level, but it did not vary significantly in 
parents’ educational level.Male students tend to 
be into engineering and math careers more than 
female students. However, no differences were 
found between boys’ and girls’ interest scores for 
mathematics careers.

Yen Thi Duong1, Ha Thi Hai Nguyen2, ACCESS Journal (02), (03), 2021, 37-42



41

2709-8354 © 2021 The Author(s). Published by GEIST International Foundation. Peer review under 
responsibility of the editorial committee of the ACCESS Journal.

The findings obtained demonstrated that students 
in urban areas tend to choose careers related to 
technology more than students in rural areas. 
By contrast, interest in science, engineering and 
math careers did not differ according to region.
This research showed that non-public school 
students tend to choose technology careers more 
than public school students. However, interest in 
science, engineering, and math careers did not 
differ according to type of school.It was also found 
in this research, students who have attended STEM 
classes tend to choose careers related to science and 
math, many students have never attended a STEM 
class. On the other hand, interest in technology 
and engineering careers did not differ in relation 
to the level of participants in STEM class scores.
Another finding from this research, students’ choice 
of a STEM career field involves social perceptions of 
self-efficacy, outcome expectations, goals, interests, 
family support, and personal inclinations.

Limitations and suggestions

This research had limitations in terms of the number 
of samples. In further work, qualitative studies can 
be performed in the future to obtain detailed results. 
Researchers can focus on other variables (such as 
the place of residence, grade levels, family income 
level and end of semester grades).
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