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Abstract

The purpose of this descriptive and correlational study wastéondiee whether Science, Technology, Engineering, and
Mathematics (STEM) career interest is influenced by mental rotatide akill mathematics self-efficacy. Three hundred
thirty-two public secondary students of New Corella Distiitision of Davao del Norte were selected as respondents
through stratified random sampling. Adapted questionnaime wsed to determine the level of mental rotation skills,
mathematics self-efficacy, and the STEM career interest of students. Datavedyeed using mean, Pearson-r and
regression analysis. The findings suggested that the studental rotation skills is poor. Students' mathematics self-
efficacy in terms of mastery experiences, vicarious experiences, sogahgiens, and physiological states are fairly
evident. Moreover, the STEM career interest of students is evident. Furthermore, students’ mathematics self-efficacy and
STEM career interest have a significant relationship, while mentaloo skills and students’ STEM career interest do

not have a significant relationship. The results highlightedimportance of mental rotation skills and mathematics self-
efficacy in improving the career interest of students in the field ohE&#iication. Teachers may employ a diverse array
of strategies to cultivate students' interests in STEM careers forttlve fay fostering a supportive environment where
students are encouraged not to be overly self-critical iruilasknowledge, instilling the essential confidence needed for
them to pursue their career aspirations within STEM fields.

Keywords: Mathematics education; mental rotation skills; mathematics fe#fegf STEM career interest; descriptive and correlational
design; Pearson r; regression analysis; Davao del Norte; Philippines.

1. Introduction

Science, Technology, Engineering, and Mathematics (STEM) skills play a significant ifactor
country’s development. However, several research findings suggest that students have low interest in careers
related to STEM (Mohammad et al., 2021). In Malaysia, STEM-related caeefwioritized to achieve a
STEM-driven economy, but a study concluded that more than 30% of Malaysian students expressed a lack of
interest in STEM (Shahali, 2020). Moreover, another study in Croatia revealdath@ahaterage interest in
careers among students in STEM domains was generally low (Babarovi¢, 2021). In the Philippines, the lack of
interest among students in the areas of STEM is apparent (Punzalan, 2022¢HResdiags suggested that
students are not interested in STEM with only 15% or 794 out of 5,197 senior highsdlleoits enrolled in
it (Dumapias &Tabuzo, 2018). Factors like mental rotation skills and math self-efficacy influemestjntet
research is limited. Urgency arises from the growing issue of low STEMrdaterest. This study aims to
provide insights and disseminate findings globally. It seeks to address challenges in f&JtENhdnterest
among students, offering actionable recommendations. Through collaboration with educators, policymakers,
and researchers, it aims to advance knowledge and tackle pressing issues iadbiC&tin.
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1.1. Satement of the Problem

The primary objective of this investigation was to evaluate the potential significant influence of
mental rotation skills and mathematics self-efficacy on the STEM career interest of st8genifcally, it
aimed to answer the following:

1. Whatis the level of mental rotation skills among students?

2.  What is the level of mathematics self-efficacy of students in terms of mastery experience; vicarious
experience; social persuasion; and physiological states?

3. Whatis the level of STEM career interest among students?

4. s there a significant relationship betwesental rotation skills and students’ STEM career interest;
and mathematics sedfficacy and students” STEM career interest?

5. Do mental rotation skills and Mathematics séffeacy significantly influence students’ STEM
career interest?

1.2.Hypotheses

The following hypotheses were tested at a significance level of 0.05:

Ho1. There is no significant relationship betweeental rotation skills and students” STEM career
interest and mathematics sefficacy and students’ STEM career interest.

Ho2. Mental rotation skills and Mathematics sefficacy do not significantly influence students’
STEM career interest.

1.3.Theoretical and Conceptual Framework

This study was based on the concept of Moe (2021) which stated that mental rotation skills predict
the interest of students in choosing STEM-related careers. This linkage was demonstedednbtse
findings that the better the mental rotation skills of the participants were, the more they show interest in
STEM areas. Moreover, Webb et al. (2007) also suggested that there existslai@orbetween mental
rotation skills and students' interest in STEM, both academically and in terms of caseds plihis suggests
that as one's mental rotation skills improves, one's interest in STEM improves as eagllviile, Lin et al.

(2019) concluded that mathematics sdticacy is a good predictor of student’s interest to pursue a STEM
career Additionally, Kifta (2022) also provides a congruent statement mentioning that low mathematics self-
efficacy score of students corresponds to a low interest in pursuing STEM-related fields.

Figure 1 illustrates the conceptual model of the study, depicting the direct connection between
mental rotation skills and mathematics self-efficacy. The model explores their potential impact on students'
interest in STEM careers. In the diagram, the students' interest in STEM sarees as the response
variable, gauging their perception of a conducive environment for pursuing a career in STEN rdfstima
skills are the first independent variable which has the mental rotation skills score as its if\deradenberg
and Kuse, 1978). On the other hand, mathematics self-efficacy acts as the second independent Vagiable. Us
& Pajares (2009) emphasized that mastery experiences, vicarious experiences, social peraundsions,
physiological states are the four factors that measure students’ mathematics self-efficacy.

WWw.ijrp.org



Petronio Jr. S Buaya / International Journal of Research Publications (IJRP.ORG) @ JJRP .ORG

ISSN: 2708-3578 (Online)

399

Independent Variables
Mental Rotation Skills

e Mental Rotations Test

Dependent Variable
Scores P

STEM Career Interest

Mathematics Self-Efficacy

e Mastery Experiences
¢ Vicarious Experiences
e Social Persuasions

e Physiological States

Figure 1. Conceptual Paradigm of the Study

2. Methodology

The study utilized a quantitative descriptive-correlational approach. The descriptive phase involved
describing the levels of mental rotation skills, mathematics self-efficacy, and students' SEeEMrdarest.
Subsequently, the correlational analysis scrutinized whether mental rotation skills and mathematics self-
efficacy significantly associate students' interest in STEM caldegs investigation involved 277 students
selected through stratified random sampling from five public secondary high schools in the Nda Core
District, Division of Davao del NorteThis research employed three adopted research instruments, which
underwent rigorous evaluation for alignment with the research objectives. Expert validators coruhtetad
validation to ensure validity, and reliability and validity were assessed through ilog tegh students from
a public secondary high school in Davao del Norte. The Mental Rotation Test, consisting of 2@ésms,
adopted from Vandenberg and Kuse (1978) to measure mental rotation skills. The MathenfdfiteSxy
survey, adapted from Usher and Pajares (2009), utilized a 5-point Likert scale Ziitasns. The STEM
Career Interest instrument, adopted from Kier et al. (2013), comprised 44 items Gspajna Likert scale.

The data gathering procedures involved obtaining permissions from relevant authorities, conducting
orientations, and obtaining informed consent from respondents. Surveys were administetefafageand

the mental rotation test was conducted within a designated time frame. Data were checked, collated, and
processed using authorized statistical software, with statistical techniques including mean, standard deviation,
Pearson r, and multiple linear regression analysis utilized for data analysis apceiatiem. Lastly, this

study followed ethical guidelines to ensure the well-being of students during the conduct of the study

3. Resultsand Discussions
This section thoroughly presents the results and discussion drawn from the collected and analyzed

data The discussion of the findings are as follows: Level of Mental Rotation Skdisel of Mathematics
Self-Efficacy, Level of STEM Career InteresRelationship between Mental Rotation Skills and STEM
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Career Interest and between Mathematics Self-Efficacy and STEM Careesstingdr Students, and
Regression Analysis on the Influence of Mental Rotation Skills and Mathematics Self-Efficiey 8hEM
Career Interest of Students.

Level of Mental Rotation Skills

Table 1Level of Mental Rotation Skills of Students

Indicator SD Mean Description
Mental Rotation Test Score 25.36 35.09 Low

Table 1 presents students’ level of mental rotations skills in terms of mental rotation test (MRT)
score. Based on the result above, the mean value obtained was 35.06, which was charadmrizddhias
suggests that the mental rotation skill among the students is poor. Moreover, the results got & standar
deviation of 25.36, indicating a significant degree of dispersion among the students’ test scores in relation to
the mean value. It implies that the scores are spread out from the mean whichnfiedaherthat, in general,
students have varying mental rotation skills. The present findings coincide with the study of Dawson (2019)
which examined low mental rotation skills among students. The study revealed that students with low mental
rotation skills often encounter challenges in visualizing and mentally manipulating objects in space. These
difficulties can impede their performance in tasks requiring spatial reasoning and problem-solviieg,abilit
especially in STEM-related fields where spatial visualization is crucial. However, iKarzh Yanik (2022)
argued that students' low levels of mental rotation skills can be enhanced through targeted intearehtions
training. In a similar manner, the study conducted by Ha and Fang (2018) unveiled a high varratatal
rotation skills among students. Based on the investigation, there is a substantial degree of variability in the
mental rotation abilities of students which means that while some exhibited high levels of mental rotation
skills, others displayed poor levels of mental rotation skills, indicating a wide spectrum of cognitive
capabilities in the spatial ability of individuals.

Level of Mathematics Self-Efficacy

Table 2. Level of Mathematics Self-Efficacl $tudents

Indicators SD Mean Descriptive Equivalent
Mastery Experiences 0.61 3.37 Moderate
Vicarious Experiences 0.73 3.63 High
Social Persuasions 0.84 3.20 Moderate
Physiological States 0.93 2.98 Moderate
Overall 054 3.30 Moder ate

The level of students' mathematics self-efficacy, as depicted in Table 2, reveals varied@osses
different indicators. Vicarious experience achieved the highest mean score of 3.63, indibigimdesel of
mathematics self-efficacy associated with this aspect among students. In contrast, physiologiatthstatbs
the lowest mean value of 2.98, reflecting a moderate level of mathematics self-efficacy concerning
physiological states among students. The overall mean score of 3.30, characterized as mayigrstie jsat
students' perceptions of their mathematical abilities are significantly influenced by external sourcas suc
peers, family, and friends rather than their own emotions and physical conditions. These fingings ar
consistent with previous studies by Mamolo (2022) and Tobe (2023), which emphasized the importance of
implementing strategies to enhance students' self-efficacy in mathematics. Additionally, research by Koponen
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et al. (2021) and Schunk and Dibenedetto (2021) highlighted the significant role of vicariousnersein
shaping students' mathematics self-efficacy, underscoring the need for positive role models and supportive
environments to bolster students' confidence in their mathematical abilities.

Level of STEM Career Interest

Table 3.Level of STEM Career Interest of Students

Indicator SD Mean Description
STEM Career Interest 0.96 3.52 High

Table 3 displays students' STEM career interest with an overall mean of 3.52, indidaghdexel
of interest in STEM domains, while a standard deviation of 0.96 suggests uniformity in esspbmase
findings resonate with studies by Demirkol et al. (2022), Cheng et al. (2021), and éfvain (2023),
indicating students' strong inclination towards technology, science, and mathematics professions. Factors
contributing to this interest include the appeal of innovation, lucrative opportunities, and the pétential
societal impact through scientific advancements. Additionally, Abd Rahman and Halim (2022) highlighted the
need for collaborative efforts among educators, parents, counselors, and comsnanitigture students'
enthusiasm for STEM careers and guide them towards informed decisions in pursuing STEMatteste

Relationship between Mental Rotation Skills and STEM Career Interest and
between Mathematics Self-Efficacy and STEM Career Interest of Students

Table 4. Relationship between Mental Rotation Skills and STEM Career Interest and
between Mathematics Self-Efficacy and STEM Career Interest

STEM Career Interest
Independent Variables

r p-value Decision on Relationship Decision on H,
Mental Rotation Skills 0.042 0.484 Not significant Do not Reject
0.624 0.000* Significant Reject

Mathematics Self-Efficacy

* Significant at 0.05 level of significance (2-tailed)

Table 4 displays the relationship between mental rotation skills and stem career interest and between
mathematics self-efficacy and stem career interest of studdr@sanalysis reveals a negligible correlation (r
= 0.042) between mental rotation skills and STEM career interest, with a non-significahie (0.484),
suggesting no statistical evidence supporting a significant relationship. These results atentomitis
studies by Sorby et al. (2018) and Phelps (2018), indicating that mental rotation skills detenoining
factors for STEM career inclination. However, a moderate positive correlation @24)Qexists between
mathematics self-efficacy and STEM career interest, with a significant p-value (hp§jng that improved
math confidence corresponds to increased interest in STEM careers, aligning veitbhréseCribbs et al.
(2021) and Blotnicky et al. (2018). These findings underscore the complex naturdoos faluencing
STEM career interest and highlight the need for further exploration in futuresstudie
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Regression Analysis on the Influence of Mental Rotation Skills and Mathemdfiesfisacy
on the STEM Career Interest of Students

Table 5. Regression Analysis on the Influence of Mental Rotation Skills and
Mathematics Self-Efficacy on the STEM Career Interest

Independent Unstandar dized Standar dized

Variables Coefficients Coefficients T p-value Remarks

B SE Beta
(Constan) 0.927 0.146
Mental N

Rotation Skills 0.001 0.001 0.041 0.874 0.383 Not Significant
Mathematics — oq¢ 0.043 0.624 13.25 0.000 Significant
Self-Efficacy

Table 5 presents regression results on how mental rotation skills and mathematics self-efficacy
influence students' interest in STEM careers. Mathematics self-efficacy sigthfficapacts STEM career
interest (p = 0.000; coefficient = 0.566), while mental rotation skills do not (p = 0.383). Thenedmtddel
explains 39.2% of STEM interest variance, leaving 60.8% unexplained. These findings res¢énkidaevea
et al. (2023) and McKinney et al. (2021), highlighting math self-efficacy's importancedictprg STEM
career interest. In contrast, Sorby et al. (2018) found no predictive link between rotattah rskills and
STEM career interest, suggesting educators prioritize enhancing students' mathicaelf-&€f cultivate
STEM interest.

4, Conclusion

Based on the results, the level of mental rotation skills among students, as assessed by shair score
the mental rotation test, is poor. This suggests that students face significant challenges in visualizing and
mentally manipulating objects in space, skills vital for success in STEM disciplines and vaabias s
reasoning tasks. Thus, addressing this deficit in mental rotation skills becomes imperative ringnurtu
students to explore STEM-related fields. Furthermore, the level of mathematics self-efficaay students,
as assessed through mastery experiences, vicarious experiences, social persuagibysiological states,
is notably evident, with physiological states emerging as the indicator with the lowestlsgiemnenting
strategies aimed at alleviating math-related anxiety and fostering positive emotional experiencestean c
more supportive learning environment conducive to students' mathematical growth and success in STEM
disciplines. Moreover, the STEM career interest of students is evident, which sighédiesnclination
towards pursuing professions in STEM fields. It suggests that students are cognizant of the dynao€ natur
these fields and the potential for impactful contributions to society through innovation and problem-solving.
Additionally, the analysis revead that there is no significant relationship found between mental rotation
skills and students' inclination towards STEM careers, a substantial association emerges between students'
mathematics self-efficacy and their interest in STEM fields. Specifically, students with high matherfatics se
efficacy exhibit a greater interest in pursuing careerSTEM. Interestingly, despite the lack of influence
from mental rotation skills, mathematics self-efficacy significantly impacts students’ STEM icdesest.

These results emphasize the role of students' self-efficacy in their mathematical abilities in #f&ping
aspirations for STEM-related careers. Overall, these findings emphasize the needudators and
policymakers to prioritize interventions aimed at enhancing students' mathematics self-efficacy, thereby
nurturing their interest and engagement in STEM disciplines.
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5. Recommendation

Building on the conclusions, it is highly recommended that students are encouraged to explore
STEM education, recognizing its diverse career pathways and gaining insight through interdigciplinar
projects, industry partnerships, and experiential learning opportunities. Teachers play a vital raleatimgult
STEM career interest by creating supportive environments that promote enthusiasm arty tuogh
engaging curriculum, mentorship, hands-on experiences, and collaboration among peers. School leaders
should prioritize providing robust technical support to teachers, empowering them with professional
development opportunities, technology integration resources, and collaboration platforms. DEgp#&d off
may initiate programs to enhance STEM education, advocating for curriculum integratistry
partnerships, and specialized teacher training. Future research should extend beyond memtalkili$atio
explore factors like role models, educational resources, and socioeconomic influenceshdbstia
understanding of STEM interest.
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