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Background

Science, Technology, Engineering, and
Mathematics (STEM) education has been re-
garded as an important aspect of today’s world.
This approach to teaching develops 21st-cen-
tury skills that future professionals need to
help in nation-building and improve the way of
living of their people (Ramanathan & Tulivuori,
2022). Different regions worldwide have iden-
tified STEM education's role in producing glob-
ally competitive graduates ready to face the
ever-changing landscape of future work areas
(Chen et al,, 2024). STEM drives social and eco-
nomic advancements (Gokongwei Brothers
Foundation, n.d.). The World Economic Forum
has highlighted the need for skills that are
heavily rooted in STEM fields (The Future of
Jobs Report 2020). However, there remains a
persistent problem of low enrolment rates in
STEM courses arising from a lack of interest in
choosing careers related to STEM (Fadlelmula
et al, 2022; Vooren et al., 2022; Sahin et al,,
2019).

Recent data reveal a declining number of
students pursuing careers in STEM (Chen,
2021). This scenario is evident in the Philip-
pines. In the Commission on Higher Education
(CHED) report, the completion rate for STEM
programs was only 21% (Rafanan et al., 2020).
Anito et al. (2019) argued that this would lead
to a shortage of STEM professionals in this
country compared to the recommendation of
UNESCO of 380 professionals per million.

Research shows that one factor that influ-
ences interest among students in choosing
STEM is their attitude toward science (Zhao et
al,, 2022). Higde and Aktamis (2022) revealed
that students’ attitude toward science can af-
fect their future career choices. Sellami et al.
(2023) posited that the likelihood that students
will pursue STEM careers was in line with their
interest in mathematics and science subjects.
Lastly, Zhang et al. (2022) argued that how stu-
dents perceive their science subjects could pre-
dict their inclination to careers related to sci-
ence and mathematics.

Meanwhile, TIMSS has been looking at stu-
dents’ attitudes toward science and mathemat-
ics in every assessment they have taken (Mullis
& Martin, 2017). Here, attitude toward science

is measured through three valid scales: stu-
dents like learning science, students value sci-
ence, and students are confident in science. All
these constructs are integrated multidimen-
sionally (Hwang & Son, 2021). The scale “stu-
dents like learning science” measured the in-
trinsic motivation of the learners to study the
subject. This means that the learners find sci-
ence as interesting and enjoyable. On the other
hand, the scale “students value science”
measures the students' extrinsic motivation as
they take science subjects. Lastly, the scale
“Students Confident in Science” measures the
students' self-concept, specifically in science
(Mullis & Martin, 2017).

While rich literature supports the idea that
attitude toward science affects students' inter-
est in STEM careers, very few studies have in-
vestigated how the aspects of students’ atti-
tudes could predict their interest in STEM. This
observation has fueled this investigation and
focused on the students' attitudes toward sci-
ence, particularly the three aspects of it, and
their interest in choosing STEM. This study was
framed by Eccles’s (1984) expectancy-value
theory (EVT). The EVT proposed that various
factors determine students’ expectancies and
values. These factors may include their per-
sonal background characteristics and past
learning experiences. Further, the theory pos-
ited that students’ performance, perseverance,
and choice determine how highly they regard
an activity and how well they believe they will
execute it (Wigfield & Eccles, 2000). EVT be-
comes a foundational theory because students
in this study expect to succeed in a specific ac-
tivity or decision, such as their career inten-
tions. They will continue to engage in that ac-
tivity or have that preference if they recognize
the significance of such choices. As a result of
their favorable attitude toward science, the stu-
dents will anticipate success in STEM and seek
employment in the field.

Grounded on EVT, the primary purpose of
this study was to examine the relationship be-
tween students’ attitudes toward science and
their interest in STEM careers. Specifically, it
sought to answer the following research ques-
tions:
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RQ1. Is there a significant relationship be-
tween students’ attitudes toward science and
their interest in STEM careers?

RQ2. How do the aspects of attitude toward
science predict the students' interest level in
STEM careers?

Methods
Participants

This study involved 9th grade students of
Pasig City Science High School (PCSHS), a sec-
ondary school in Pasig that offers a STEM
strand to senior high school students. The re-
searcher visited each of their classrooms and
discussed the purpose of the study prior to the
administration of the online survey. They were
then given a link to the Microsoft Forms, where
their informed consent to participate in the
study was the initial question before proceed-
ing with the rest of the form. This grade level
was chosen because it is important to deter-
mine the interests of the students in STEM
fields at this school age (Higde & Aktamis,
2022), and providing them with more science
activities may lead to a more positive interest
in careers related to STEM (Oziilkii & Kloser,
2023). A total of 243 students responded to the
online survey, of whom 154 were female and
89 were male. Age ranged from 13 to 16 years
old, but most respondents were pooled at 14
(117 students) and 15 (120 students) years.

Instrument

Two research instruments were adminis-
tered to address the research questions. The
first instrument measured the attitude of the
learners towards science. This instrument is an
adopted portion of the Student Questionnaire
used in TIMSS 2019 that measured the same
construct. The Student Questionnaire of TIMSS
2019 was developed and tested by the Interna-
tional Association for the Evaluation of Educa-
tional Achievement (IEA). A necessary permit
was secured from TIMSS & PIRLS International
Study Center with permit number IEA-24-020.
The attitude towards science measure (ATSM)
consists of three subscales that represent three
hypothesized constructs, namely: Students’ In-
terest in Learning Science, Students’ Confi-
dencein Science, and Students’ Perceived Value

of Science. Each item on the scale was rated on
a four-point Likert-type response format rang-
ing from 1 (disagree a lot) to 5 (agree a lot). The
following are examples of items from the
ATSM:

For Interest in Learning Science:

- Ienjoy learning science.

- Ilearn many interesting things in science.

- Ilook forward to learning science in school.

For students’ confidence in science:

- Ilearn quickly in science.

- I am good at working out difficult science
problems.

- My teacher tells me I am good at science.

For students’ value for science:

- I think learning science will help me in my
daily life.

- I need science to learn other school sub-
jects.

Per TIMMS and PIRLS, the reported reliabil-
ity of scores for each of the three subscales of
ATSM was .91, .87, and .92, respectively. In the
current study, the calculated reliability of
scores for the three subscales of ATSM was .84,
.85, and .85, respectively. This implies a highly
reliable research instrument.

Ininterpreting results from the Attitude To-
ward Science questionnaire, the researcher
adopted the scale used in the TIMSS 2019 re-
port. A high level indicates an average score
greater than or equal to 3, corresponding to re-
spondents having a more favorable or positive
attitude toward science. A medium level indi-
cates an average score of greater than two but
less than 3. A low level indicates an average
score of less than or equal to 2, corresponding
to the students indicating a less favorable or
negative attitude toward science. In summary,
this is how the descriptive results were inter-

preted:

Score Verbal Interpretation
>3 High
2<AVE<3 Medium
<2 Low

To measure the respondents’ interest in
STEM careers, the researcher utilized the Ca-
reer Interest Questionnaire (CIQ) developed by
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Tyler-Wood et al. (2010). The CIQ is a 13-item
scale consisting of a five-point Likert-type re-
sponse format ranging from 1 (strongly disa-
gree) to 5 (strongly agree). The CIQ contains
three subscales that represent three con-
structs, namely: 1) interest in pursuing science-
related courses, 2) perception of a supportive
environment for pursuing a career in science,
and 3) perceived significance of a profession in
science. Tyler-Wood et al. (2010) observed that
Cronbach's Alpha was .94, indicating high reli-
ability for this instrument. For this study,
Cronbach’s alpha was calculated to be .91, indi-
cating an excellent level of reliability of the
scores for the data collected. Prior permission
to use this tool was sought from its developers.
To interpret the results of this question-
naire, the following verbal interpretation was
applied based on the corresponding ranges:

Weighted Mean Range  Verbal Interpretation
4.21-5.00 Strongly Agree
3.41-4.20 Agree
2.61-3.40 Undecided
1.81-2.60 Disagree
1.00-1.80 Strongly Disagree

Data Analysis

The initial data analysis used descriptive
statistics, particularly the mean and standard
deviation. This was deemed necessary so that
the researcher could have a summary of the
characteristics of the data set gathered (Hayes,
2024).

A Pearson correlation coefficient was em-
ployed to answer the first research question.
This technique can describe the strength and

direction of a linear relationship between two
quantitative variables and tell whether such a
relationship is significant (Turney, 2024).

A multiple regression analysis was used to
show the relationship between one dependent
variable and two or more independent varia-
bles and how the independent variables could
predict changes in the dependent variable
(Bevans, 2023). This answered the second re-
search question and determined the model be-
tween the aspects of attitudes toward science,
which are the independent variables, and their
interest in choosing STEM careers, the depend-
ent variable. Normality assumption was done
using a Q-Q plot, while linear relationship and
test of homoscedasticity were done using resid-
uals versus predicted plots. The Durbin-Wat-
son value was used to establish the independ-
ence of observations, and the tolerance and VIF
values were the bases for the multicollinearity
of data. Lastly, the Casewise diagnostic, partic-
ularly the Cook’s distance, was used to check
outliers.

All statistical analyses were done using the
statistical software JASP version 0.18.3

Results
Attitude Toward Science

The results of descriptive analyses are pre-
sented here before the main analyses of the
data. All negative statements in the question-
naires were reversely coded. Table 1 below
shows the mean score of the students in the
part of the questionnaire that determined their
interest in science or how well they like learn-
ing science.

Table 1. Mean Score of Students’ Interest in Learning Science

n Mean Std. Deviation
“I enjoy learning science.” 243 3.099 0.654
“I wish I did not have to study science.” (Reversed) 243 3.008 0.853
“Science is boring.” (Reversed) 243 3.074 0.723
“I learn many interesting things in science.” 243 3.584 0.557
“I like science.” 243 3.053 0.734
“I look forward to learning science in school.” 243 2.979 0.805
“Science teaches me how things in the world work.” 243 3.527 0.676
“I like to conduct science experiments.” 243 3.333 0.787
“Science is one of my favorite subjects.” 243 2.576 0.912
Mean Interest in Science 243 3.137 0.501
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The table above shows that the Grade 9 stu-
dents of PCSHS have a high level of interest in
their Science subjects (M = 3.14; SD = 0.50),
with the statement “I learn many interesting
things in Science.” having the highest mean (M
=3.58; SD = 0.56) and the statement “Science is
one of my favorite subjects.” having the lowest
mean (M = 2.58; SD = 0.91).

Another aspect of attitudes toward science
is the students' confidence in the subject. This

was part of the online survey conducted, the re-
sults of which are presented in Table 2 below.
It can be clearly seen that the participants had
a medium confidence level in this subject (M =
2.40; SD 0.57). The statement “My teacher tells
me [ am good in Science” got the lowest score
of M = 2.05 with SD = 0.78. Meanwhile, the high-
est confidence level comes from their self-con-
cept that they usually do well in science, with a
mean of 2.65 and an SD of 0.74.

Table 2. Mean Score of Students’ Confidence in Science

n Mean SD

“I usually do well in science.” 243 2.650 0.742
“Science is more difficult for me than for many of my class- 243 2.514 0.768
mates.” (Reversed)

“Science is not one of my strengths.” (Reversed) 243 2.239 0.872
“I learn things quickly in science.” 243 2.547 0.756
“I am good at working out difficult science problems.” 243 2.267 0.765
“My teacher tells me I am good at science.” 243 2.049 0.770
“Science is harder for me than any other subject.” (Reversed) 243 2.617 0.917
“Science makes me confused.” (Reversed) 243 2.300 0.855
Mean confidence in Science 243 2.401 0.567

The last aspect of attitudes toward science
was how the students value this subject. Data
from the responses can be seen in Table 3 be-
low.

The table clearly shows that the respond-
ents have a very positive view of how they

value science. This means they are highly moti-
vated to study science and learn everything
they can in this subject. It is important to note
that the lowest score was recorded in the state-
ment, “I would like a job that involves using sci-
ence.” (M = 2.68; SD = 0.97).

Table 3. Mean Score of Students’ Perceived Value of Science

n Mean SD

“I think learning science will help me in my daily life.” 243 3.399 0.745
“I need science to learn other school subjects.” 243 2.967 0.760
“I need to do well in science to get into the university of my 243 3.481 0.746
choice.”

“I need to do well in science to get the job [ want.” 243 3.074 0.937
“I would like a job that involves using science.” 243 2.675 0.973
“It is important to learn about science to get ahead in the world.” 243 3.350 0.736
“Learning science will give me more job opportunities whenlam 242 3.227 0.865
an adult.”

“My parents think that it is important that [ do well in science.” 241 3.228 0.900
“It is important to do well in science.” 242 3.517 0.707
Mean Students Value Science 243 3.213 0.555

Meanwhile, the overall attitude of the re-
spondents toward science is shown in Table 4
below. The overall mean (M = 2.953; SD =

0.431) of the attitude of the respondents to-
ward science indicates a medium level. This re-
sults from the multidimensional integration of
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the three aspects shown above. It can be noted
that even though two of the aspects were at a
high level, the students’ confidence in science

Table 4. Overall Mean of Attitude Toward Science

influenced the overall attitude and pulled it to-
wards the medium level.

n Mean SD

Mean Attitude Towards Science

243 2.953 0.431

Interest in STEM Careers

The STEM Career Interest Questionnaire by
Tyler-Wood et al. (2010) was administered to
determine the respondents’ interest level in
STEM careers. A summary of the results is
shown in Table 5 below. Most of the respond-
ents' answers in the statements had a verbal in-
terpretation of “undecided.” The items that reg-
istered to be at the “agree” level were items 2
(M=3.53; SD=1.10), 4 (M=3.56; SD=1.13), 10
(M=3.65; SD=1.00), and 13 (M=3.74; SD=0.94)
only. Meanwhile, the highest score was with the
statement, “Scientists make a meaningful dif-
ference in the world,” with a verbal interpreta-
tion of strongly agree (M=4.58; SD=0.71). This

Table 5. Mean of Students’ Career Interest

means the respondents strongly agree with the
statement, with a very small dispersion from
the mean. On the other hand, the statement,
“Having a career in science would be challeng-
ing,” had the lowest mean (M = 1.55; SD = 0.83),
after reverse coding. This means the respond-
ents may see STEM-related careers as too diffi-
cult or demanding, which could negatively af-
fect their overall interest in tracking the STEM
career path. The overall score (M=3.32;
SD=0.75) for the STEM career interest was def-
initely within the “undecided” range. This
shows that the grade 9 students of PCSHS have
not yet decided whether they will have a STEM
career choice.

n Mean SD

1. “Iwould like to have a career in science.” 243 3.272 1.203

2. “My family is interested in the science courses I take.” 243 3.531 1.103

3. “I would enjoy a career in science.” 241 3.253 1.128

4. “My family has encouraged me to study science.” 243 3.564 1.202

5. “I'will make itinto a good college and major in an area needed 243 3.387 1.149
for a career in science.”

6. “I will graduate with a college degree and major in an area 243 3.210 1.154
needed for a career in science.”

7. “Iwill have a successful professional career and make substan- 243 3.025 1.160
tial scientific contributions.”

8. “Iwill getajob in a science-related area.” 243 3.169 1.220

9. “Someday when I tell others about my career, they will respect 243 3.222 1.154
me for doing scientific work.”

10. “A career in science would enable me to work with othersina 242 3.653 1.008
meaningful ways.”

11. “Scientists make a meaningful difference in the world.” 242 4.579 0.709

12. “Having a career in science could be challenging.” (Reversed) 243 1.551 0.833

13. “I would like to work with people who make discoveriesinsci- 243 3.737 0.943
ence.”

Mean Interest in Choosing STEM 243 3.319 0.750

Note: Verbal interpretation as follows: 4.21-5.0 = strongly agree; 3.41-4.20 = agree; 2.61-3.40=unde-
cided; 1.81-2.60=disagree; 1.0-1.80=strongly disagree.
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Relationship Between Attitude toward Sci-
ence and STEM Career Interest

A Pearson correlation coefficient was com-
puted using JASP to determine the relationship
between students’ attitudes toward science
and their interest in careers related to STEM.
Prior to this, the assumption of normality was
established by a non-significant result of the
Shapiro-Wilk test. Further, no significant outli-
ers were observed using a scatter plot. The

Table 6. Pearson's Correlations

result of the correlation is shown in Table 6 be-
low.

The students' attitude toward science and
their interest in STEM careers showed a signif-
icantly moderate positive relationship, r(241)
=.54, p <.001. This could mean that students
with a high attitude toward science can also
have a moderately high interest in STEM ca-
reers.

n Pearson'sr p

Mean Attitude -
Towards Science

Mean Interest in
Choosing STEM

243 0.543 <.001

Predictive Ability of the Aspects of Attitude
toward Science

A multiple linear regression was done to
determine the predictive ability of the aspects
of students’ attitudes toward science on their

Figure 1
Residual vs Predicted Plot
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The assumption of normality of the residu-
als was also tested, and based on the Q-Q plot
presented in Figure 2, there was no violation of
this assumption.

Based on the Casewise diagnostics, two
cases were identified as outliers. However,
with very small Cook’s distance values of 0.04
and 0.06, these were considered insignificant
and did not influence the regression line.

interest in STEM careers. A residual vs. pre-
dicted plot was used to test the linear relation-
ship and homoscedasticity of the residuals. Fig-
ure 1 shows that there was no violation of these
two assumptions.

Figure 2
Q-0 Plot for Residuals and Predicted Values
3 .

Standardized Residuals

-3 -2 -1 0 1 2 3
Theoretical Quantiles

Meanwhile, the assumption of independence of
observation was not violated based on the
Durbin-Watson values, which were approxi-
mately 2, and with p-values, which were all
greater than 0.05. This can be viewed in Table
7, while the multicollinearity assumption was
also not violated based on the tolerance and VIF
values shown in Table 8.
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Table 7. Model Summary - Mean Interest in Choosing STEM

Durbin-Watson

Model R R? Adjusted R> RMSE  Autocorrelation Statistic p
Ho 0.000 0.000 0.000 0.750 0.035 1.917 0.516
H; 0.719 0.517 0.511 0.524 0.081 1.831 0.185

Table 8. Linear Regression Model Coefficients

Collinearity Statistics

Model Unstandardized Standard Standardized p Tolerance VIF
Error
H, (Intercept) -0.130 0.240 0.589
Interest in Science 0.165 0.093 0.110 0.077 0.523 1.912
Students Value Science 0.872 0.069 0.646 <.001 0.782 1.278
Students confidence 0.054 0.076 0.041 0.472 0.618 1.619

in Science

In summary, a multiple regression was run
to predict the students' interest in STEM ca-
reers based on their interest in science, value
for science, and confidence in science. The data
was screened for assumptions and outliers, and
no significant outliers were found. All assump-
tions of linearity, normality, homoscedasticity,
and multicollinearity were met. The multiple
regression model statistically significantly pre-
dicted the students’ interest in STEM,
F(3,239)=85.43, p < .001, Rz = .52. However,
among the variables used, only the students’
value for science was found to add statistical
significance to the prediction. Regression coef-
ficients and standard errors can be found in Ta-
ble 8 above. Looking at the standardized coeffi-
cient, the value of students for science is the
best and the only significant predictor for
STEM career interest as it can increase it by a
factor of 0.646 for every unit increase in value
for science.

Discussion

This study has contributed to the present
understanding of students' interest in choosing
the STEM field. By examining their attitude to-
ward science, this research has determined a
moderate relationship between the attitude
and their STEM career interest. While correla-
tion does not show causality, the results of the
Pearson correlation indicate that a high level of
attitude toward science would also suggest a
high level of interest in pursuing STEM in the

future. Consequently, a low attitude toward sci-
ence can result in low interest in careers re-
lated to STEM. This is in line with the research
of Zhao et al. (2022), which highlighted that at-
titude toward science is a major factor influenc-
ing young learners' STEM career intentions.
Another study supports this finding and says
that the future career choices of learners are af-
fected by how much they show appreciation
and motivation in science (Higde & Aktamis,
2022).

Further investigation was conducted on
which aspect of attitude toward science most
influences their career aspirations. For this
purpose, multiple regression was employed,
and a statistically significant model was pro-
duced. The three aspects of attitude toward
learning science can positively predict interest
in pursuing STEM. However, the only signifi-
cant factor is the value of the students for sci-
ence. This value for science comes from the ex-
trinsic motivation of the students to learn sci-
ence (Mullis & Martin, 2017). An explanation
for this finding can be found in the study of
Oziilkii and Kloser (2023). Their research em-
phasized that the extrinsic motivational dispo-
sition related to science plays a big role in de-
veloping interest among students in pursuing
careersrelated to STEM. In the study of Kibirige
and Modjadji (2022), it was highlighted that the
way students perceived the value of science
contributed significantly to the reasons for
choosing STEM.
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Meanwhile, while interest in science and
confidence in science contributed to the mod-
el's predictive ability, their coefficients were
very small and were found not significant. This
finding does not agree with numerous research
works that established the relationship be-
tween interest and confidence in career choice.
One of these studies is the one conducted by
Sellami et al. (2023), which proved that the stu-
dents' inclination toward STEM careers is influ-
enced by their interest in related subjects. As
for confidence in science, which others view as
self-efficacy, the findings of this study do not
align with the investigation of Han et al. (2021),
where they determined that self-efficacy signif-
icantly influenced the STEM aspirations of the
students directly or indirectly. This may be at-
tributed to the context of Pasig City Science
High School, where students are expected to
possess high levels of interest and confidence
in science. This could limit the variability in the
responses gathered for this study. Another pos-
sible explanation for this could be attributed to
the manner of science and mathematics in-
struction in the school where this study was
conducted. Though not covered by this investi-
gation, it is interesting to look at for future
studies because, according to Oziilkii and
Kloser (2023), tailoring the science instruction
to reflect the importance of this discipline bet-
ter may potentially develop a stronger and
deeper passion for STEM careers among the
students. Lastly, in the Filipino context of ca-
reer decisions, students are often guided by ex-
trinsic values such as job stability, expectations
of their parents, and the possible perception of
their society of their chosen career (Nazareno
et al, 2021). These factors are more closely
aligned with the construct value for science ra-
ther than their interest or confidence in this
subject.

The findings of this study align with the ex-
pectancy-value theory (Eccles, 1984), which
posits that students’ choice or expectancy is de-
termined by factors that could include their
past learning experiences. This means that how
they develop their attitude toward science
from their past learning episodes could influ-
ence their career choices as they anticipate suc-
cess in such choices.

Conclusion

From the discussion above, it can be con-
cluded that students’ interest in pursuing STEM
careers can be developed by providing them
with experiences in Science that could develop
a positive attitude toward this subject matter.
Moreover, quantitative analyses confirmed
that students’ value for science significantly
predicts their interest in STEM careers (5 = .65,
p <.001), accounting for more than half of the
explained variance (R? = .52). This emphasizes
that valuing science is the strongest factor that
can influence the likelihood of students pursu-
ing STEM careers. This further means that how
a student perceives and values their Science
subject can be indicative of their future inclina-
tion towards careers related to science, tech-
nology, engineering, and mathematics. The
more they are exposed to activities that foster
their value for the subject, the more they are
willing to explore STEM careers and see them-
selves as future engineers, scientists, or per-
sons in the medical field. Therefore, it can be
recommended for teachers to explore such ac-
tivities that will make their science classes as
engaging and interesting that it could be. More-
over, such activities must be highly relevant for
the students, so that they can relate to them and
find value in what they are doing in their sci-
ence class.
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