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potentials for becoming innovators and entrepreneurs of tomorrow.  KEYWORDS
This paper investigated the exploring Interdisciplinary Approach for  Interdisciplinary, Teaching, Mathematics,
Teaching Mathematics and Computer Science in STME among  Computer Science, Stem Education,

Secondary School in Kaduna State. The study had three objectives,

Secondary Students

three research questions and null hypotheses. Mean and standard
deviation was used to analyse the data to answer research questions
and independent sample t-test was used to test the null hypotheses.
The findings of the study reveal that, training of teachers in the STEM
education is a pivot for better performance. Teachers, resources and
curriculum-related are major factors in the implementation of
interdisciplinary approach among secondary schools in Kaduna State
and also there is positive relationship between STME engagement and
career aspirations among Ssecondary Sschools’ students in Kaduna
state. Conclusion and recommendation were made among in line with

the findings.

INTRODUCTION

In the realm of academia, the
relationship between mathematics and computer
science has long been acknowledged, prompting
numerous educators to advocate for the
incorporation of a solid mathematical foundation
within computer science education (Karmila et al.,
2021, Karaduman & Eti, 2023, Yuan et al., 2022).
This emphasis on mathematical underpinnings is
readily apparent within our collaborative
department, where we diligently strive to infuse
mathematical concepts throughout our computer
science curriculum (Tan & Lee, 2022, Cumhur et
al., 2021). Currently, there is a growing recognition
of the importance of integrating various STEM
disciplines, such as mathematics and computer
science, into the field of education. The

conventional approach of segregating these
subjects into distinct domains has demonstrated
limited effectiveness in adequately preparing
students for their future endeavors. the intricate
complexities of the contemporary world (Zulirfan
et al., 2023, Liburd & Jen, 2021, Succar et al.,
2022) have led researchers to discover that
students who choose STEM majors may
encounter varying experiences in online science
courses, contingent upon their level of
mathematical proficiency (Muhammad et al.,
2021, Kennedy & Smolinsky, 2016, Nufiez et al.,
2022, Busch et al., 2023).

The pertinence and timeliness of
integrating interdisciplinary methods into the
instruction of mathematics and computer science
in STEM education are influenced by the
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transformations taking place in the secondary
education  system and the  growing
acknowledgment of the global significance of
STEM education (Altun & APAYDIN, 2022,
Pekbay, 2023, Akpinar & Yalcin, 2021, Wahono et
al., 2022). STEM education, an acronym for
science,  technology,  engineering,  and
mathematics, places great emphasis on the
integration of these disciplines in order to furnish
students with a comprehensive comprehension of
real-world problem-solving (Karaduman; & Eti,
2023, Bevz & Dmytriienko, 2020, Yuan et al.,
2022). By  embracing interdisciplinary
methodologies, educators have the potential to
enable students to perceive the interconnections
between mathematics and computer science, as
well as their practical applications (Altun &
Apaydin, 2022, Akpinar & Yalgin, 2021, Wahono
etal., 2022).

Literature Review on Interdisciplinary
Approaches for Teaching Mathematics and
Computer Science in STEM Education among
Secondary Students in Kaduna State, Nigeria

The scientific problems of the twenty-
first century involve complex research questions
that require an interdisciplinary approach (Kubat,
2018, Sahin & Kabapinar, 2020).Therefore,
students need to develop strong foundational
skills in mathematics and computer science to
tackle these challenges effectively (Yusup et al.,
2020, Karaduman & & Eti, 2023, Rohendi et al.,
2023, Chiriacescu et al., 2023).Integration of
mathematics and computer science in STEM
education has become increasingly important due
to the changing landscape of the education
system and the global recognition of the
significance of STEM education in preparing
students for future careers.

In recent years, there has been a
growing emphasis on the integration of
mathematics and computer science in STEM
education. (Karaduman & Eti, 2023, Rohendi et
al., 2023). This integration aims to provide
students with a comprehensive understanding of
these subjects and their interconnectedness, as
well as to foster critical thinking, problem-solving,
and creative skills. Research has shown that

students who have a strong foundation in
mathematics and computer science are better
equipped to handle the interdisciplinary nature of
STEM education. Studies have been conducted in
various countries, including Kaduna State,
Nigeria, to explore the effectiveness of
interdisciplinary ~ approaches in  teaching
mathematics and computer science in STEM
education. Moore and Smith (2023) define
integrated STEM education as an effort to
combine science, technology, engineering, and
mathematics into one class or lesson that is
focused on solving real-world problems. Evidence
suggests that interdisciplinary approaches in
teaching mathematics and computer science in
STEM education can lead to improved student
achievement and engagement.

Approaches for Teaching Computer Science in
STEM Education among secondary Students
in Kaduna State

The application of interdisciplinary
approaches in STEM education opens up new
opportunities for teaching computer science to
secondary students in Kaduna State, Nigeria.
STEM education in Nigeria has been gaining
momentum and there is a growing recognition of
the importance of computer science in preparing
students for future careers (Smyrnaiou et al.,
2020). The integration of computer science in
STEM education can enhance students' problem-
solving skills, critical thinking abilities, and
creativity (Karaduman & Eti, 2023, and Sulsilah et
al., 2023). By integrating computer science into
STEM  education, students can develop
computational thinking skills and apply them to
solve real-world problems (Karaduman & Eti,
2023)

Approaches for Teaching Mathematics and
Science in STEM Education among secondary
Students in Kaduna State

The integration of mathematics and
science in STEM education is crucial for the
holistic development of secondary students in
Kaduna State, Nigeria (Chan & Nagatomo, 2021,
Altun & APAYDIN, 2022, Marlina & Asrizal, 2022).
Interdisciplinary ~ approaches that combine
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mathematics and science can provide students
with a deeper understanding of the
interconnectedness between these subjects and
their applications in real-world scenarios. (Siew &
Ahmad, 2023, Karaduman & Eti, 2023).

By incorporating mathematics and
science together in STEM education, students
have the opportunity to develop critical thinking
skills, problem-solving abilities, and a strong
foundation in quantitative reasoning. (Samara &
Kotsis, 2023, Amin et al., 2022; Silva et al., 2023).
Furthermore, interdisciplinary approaches can
promote student engagement and motivation by
making the learning experience more relevant and
meaningful ~ (Karaduman &  Eti, 2023,
Wahyuningsih et al., 2020). The integration of
mathematics and computer science in STEM
education can provide numerous benefits for
secondary students (Karaduman & Eti, 2023,
Sitanggang & Lubis, 2022).

STATEMENT OF THE PROBLEM

In the region of Kaduna State, Nigeria,
there is an urgent need to improve the quality of
STEM education, specifically in the areas of
mathematics and computer science. However, the
conventional isolated method of instructing these
disciplines frequently falls short in preparing
students at the secondary level for the demands
of the contemporary labour force, which
increasingly ~ relies  on interdisciplinary
proficiencies. The objective of this investigation is
to tackle this matter by exploring interdisciplinary
methodologies for teaching mathematics and
computer science in the realm of STEM education
among students at the secondary level in Kaduna
State.

Objectives of the Study

1. To Assess the Effectiveness of
Interdisciplinary  Teaching Methods
among students of Secondary Schools
in Kaduna State.

2. To Identify Barriers to Implementing
Interdisciplinary  Approaches among
students of Secondary Schools in
Kaduna State.

3. To Examine the Impact on Students'
STEM Engagement and Career
Aspirations among students of
Secondary Schools in Kaduna State.

Research Questions

1. what are the barriers to implementing
interdisciplinary  Teaching approach
among students  of  secondary
schools in Kaduna State.

2. What are the barriers to implementation
of interdisciplinary approaches among
students of secondary schools in
Kaduna State.

3. Impact on students STME engagement
and Career aspirations among students
of secondary school in Kaduna State.

Research Hypotheses

Ho1: There is no significant difference in the
implementation of interdisciplinary teaching
approaches between teachers who receive
training and those who do not.

Ho2: There is no significant relationship between
teachers, resources and curriculum-related
factors and the implementation  of
interdisciplinary approaches among
secondary school in Kaduna State.

Ho3: There is no significant relationship between
STME engagement and career aspirations
among secondary school students.

METHODOLOGY

The study adopted a mixed-methods
research design to gain a comprehensive
understanding of the effectiveness and challenges
faced when implementing interdisciplinary
teaching methods in STEM education among high
school students in Kaduna State. The Population
of the Study encompassed the secondary school
populace, comprising both male and female
students, in Kaduna State. To ensure a random
representative sample of students from various
schools in Kaduna State, a no stratified
nonrandom sampling approach was implemented.

Furthermore, in-depth discussions and
surveys was carried out with educators
specializing in  mathematics and computer
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science, in close collaboration with school
administrators, to gather valuable insights and
firsthand  experiences.  Data  Collection:
Quantitative Data: Students were subjected to
structured surveys in order to evaluate their
perspectives on interdisciplinary  teaching
techniques, involvement in STEM subjects, and
career aspirations.

Academic Performance Data:
Preexistent academic records were gathered to
compare the achievements of students taught
through interdisciplinary methods with those
taught using conventional  subject-specific
approaches.  Qualitative  Data:  Extensive
interviews with educators in the fields of
mathematics and computer science was
conducted to comprehend their encounters with
interdisciplinary teaching, encountered obstacles,
and perceived advantages. Interviews with
educational administrators will provide insights
into the institutional factors that influence the
implementation of interdisciplinary approaches.
The instrument was validated and found useful for
the research and trial test was conducted using 50
students from Government Secondary School in
Zaria Local Government.

Summary of survey responses was
conducted using descriptive statistics. In order to
determine if there are statistically significant
differences in academic performance between

students who have experienced interdisciplinary
teaching methods and those who have
experienced traditional methods was employ,
inferential statistical tests of t-tests. Analysis of
interview transcripts from educators and school
administrators were carried out through thematic
analysis. ldentification of common themes,
challenges, and benefits associated with
interdisciplinary teaching was facilitated by coding
and categorization of qualitative data.
Combination of Data: The merging of
results from both quantitative and qualitative
analyses was carried out to provide a partial and
limited understanding of the research inquiries
and objectives. In order to uphold ethical
standards, informed consent was procured from
all participants, including students, educators, and
school administrators. The utmost caution was
taken to guarantee the preservation of
confidentiality and anonymity throughout the
process of data collection and reporting.
Moreover, ethical approval was diligently sought
from the pertinent institutional review boards.

RESULTS

Research Questions One:

what are the barriers to implementing
interdisciplinary  Teaching approach among
students of secondary schools in Kaduna State.

Table 1: Mean and Standard Deviation on Barriers to Implementing Interdisciplinary Teaching Approach

among Students of Secondary Schools in Kaduna State

SIN Section B: Barriers to SA A

Implementation on Teaching
Approach

SD D MEAN St. Div. Remarks

1 Lack of training and support for 123
teachers is a significant barrier to
implementing interdisciplinary
teaching approaches

2 Insufficient resources (e.g time, 100
funding, materials) hinder the
implementation of interdisciplinary
teaching approaches

3 Resistance from teachers or 134
administrators to change
traditional teaching methods is a

17 5 280 0.70 Agreed

5 1 3.04 0.41 Agreed

10 10 344 0.92 Agreed
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SIN Section B: Barriers to SA A SD D MEAN St. Div.  Remarks
Implementation on Teaching
Approach
major obstacle to interdisciplinary
teaching

4 Difficulty in assessing students 110 78 15 7 294 0.76 Agreed
learning  outcomes in  an
interdisciplinary approach is a
significant challenge

5 The rigid structure of the 144 57 5 4 319 0.83 Agreed
curriculum makes it difficult to
implement interdisciplinary
teaching approaches
Total 15.41 3.62
Average Mean and Standard 3.08 0.72 Agreed
Deviation

Table 1 indicated that, the mean and
standard deviation scores of responses on the
barriers to  implementing interdisciplinary
Teaching approach among students of secondary
schools in Kaduna State. The average mean and
standard deviation scores of items 1, 2, 3, 4, and
5is given as (N =210, M = 3.08 and SD = 0.72)
which is above the cut-off point of 2.50, indicating
there is significant influence of barriers to

implementing interdisciplinary Teaching approach
among students of secondary schools in Kaduna
State.

Research Question Two:

What are the barriers to implementation of
interdisciplinary approaches among students of
secondary schools in Kaduna State.

Table 2: Mean and Standard Deviation on Barriers to Implementing Interdisciplinary Approach among

Students of Secondary Schools in Kaduna State

SIN Section C: Barriers to SA
Implementation on Students
Approach

A

SD D MEAN St.Div. Remarks

1 Lack of teacher training and 120
support is a significant barrier to
implementing interdisciplinary
approaches in secondary schools

2 Insufficient resources (e.g
textbooks, technology, facilities)
hinder the implementation of
interdisciplinary approaches

3 Therigid structure of the secondary
school curriculum makes it different
to implement interdisciplinary
approaches.

4 Limited collaboration  among
teachers from difficult subject area
is a major obstacle to implementing
interdisciplinary approaches

100

121

99

78

100

67

98

3.09 0.80 Agree

3.19 0.83 Agree

1210 3.32 1.17 Agree

20 3 3.04 0.41 Agree

Corresponding author: Umar Isah Ohimege

B4 ymarohimege@gmail.com

Department of Mathematics, Faculty of Science Education, Federal University Of Education, Zaria.
© 2025. Faculty of Technology Education. ATBU Bauchi. Al rights reserved

41


http://www.atbuftejoste.net/
mailto:umarohimege@gmail.com

JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 13(4), DECEMBER, 2025
E-ISSN: 3093-0898, PRINT ISSN: 2277-0011; Journal homepage: www.atbufstejoste.com

SIN Section C: Barriers to SA A SD D MEAN St.Div. Remarks
Implementation on Students
Approach

5 Assessment and evaluation 131 57 15 7 3.09 0.80 Agree
methods in secondary schools are
not conducive to interdisciplinary
approaches.
Total 15.73 4.01
Average Mean and Standard 3.15 0.80 Agreed
Deviation

Table 2 showed that, the mean and
standard deviation scores of responses on the
barriers to implementation of interdisciplinary
approaches among students of secondary schools
in Kaduna State. The average mean and standard
deviation scores of items 1, 2, 3, 4, and 5 is given
as (N =210, M = 3.15 and SD = 0.80) which is
above the cut-off point of 2.50, indicating there is

Table 3: Mean and Standard Deviation on Responses of Impact of STME Students

Career Aspiration Among Secondary School in Kaduna

significant influence of barriers to implementation
of interdisciplinary approaches among students of
secondary schools in Kaduna State.

Research Question Three:

Impact on students STME engagement and
Career aspirations among students of secondary
school in Kaduna State.

Engagement and

SIN Section C: Impart of STME SA
Engagement and  Career

Aspiration

A

SD D MEAN St. Remarks

Div.

1 Participating in STME activities 124
has increased my interest in
pursuing a STME related career

2 My experiences in STME classes 98
have positively influenced my
career aspirations

3 Ibelieve that STME education will
provide me with the skills
necessary for my future career

4 My teacher’s encouragement and 111
support in STME subjects have
motivated me to pursue STME
related career paths

5  Exposure to real-world STME
applications has enhanced my
understanding of potential career
options in STME fields.

Total
Average Mean and Standard
Deviation

134

124

66

95

56

77

67

20 10 344 0.92 Agreed

12 5 351 1.03 Agreed

3.07 0.83 Disagreed

15 7 344 0.92 Agreed

14 5 307 0.83 Agreed

16.53
3.31

4.53

0.91 Agreed

Table 3 showed that, the mean and
standard deviation scores of responses on the

Impact on students STME engagement and
Career aspirations among students of secondary
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school in Kaduna State. The average mean and
standard deviation scores of items 1, 2, 3, 4, and
5is given as (N =210, M = 3.31 and SD = 0.91)
which is above the cut-off point of 2.50, indicating
there is significant influence of Impact on students
STME engagement and Career aspirations
among students of secondary school in Kaduna
State.’

Research Hypothesis One:
There is no significant difference in the
implementation of interdisciplinary teaching
approaches between teachers who receive
training and those who do not

Table 4: t-test Analysis on the Implementation of Interdisciplinary Teaching Approaches between Teachers

who receive training and those who do not

Remediation N Mean df T P
Agreed 180 26.44

228 14.23 0.000
Disagreed 30 17.02

Table 4 shows that, there is significant
difference  on  the implementation  of
interdisciplinary teaching approaches between
teachers who receive training and those who do
not. The p-vale is 0.000 which is less than alpha
value of 0.05 level of significance, this means that,
there is significant difference  between
implementation of interdisciplinary teaching
approaches between teachers who receive

training and those who do not Therefore,
hypothesis one is rejected.

Research Hypothesis Two:

There is no significant relationship between
teachers, resources and curriculum-related
factors and the implementation of interdisciplinary
approaches among secondary school in Kaduna
State.

Table 5: t-test Analysis on the Relationship between Teachers, Resources and Curriculum-related factors and
the implementation of interdisciplinary Approaches among secondary school in Kaduna State.

Gender N Mean df T P
Agreed 180 65.23

208 21.995 0.000
Disagreed 30 24.89

Table 5 shows that, there is significant
relationship between teachers, resources and
curriculum-related factors and the implementation
of interdisciplinary approaches among secondary
school in Kaduna State. The p-vale is 0.000 which
is less than alpha value of 0.05 level of
significance, this means that, there is significant
relationship between teachers, resources and
curriculum-related factors and the implementation

of interdisciplinary approaches among secondary
school in Kaduna State. Therefore, hypothesis two
is rejected.

Research Hypothesis Three:

There is no significant relationship between STME
engagement and career aspirations among
secondary school students.

Table 6: t-test Analysis on the Relationship between Teachers, Resources and Curriculum-related factors and
the implementation of interdisciplinary Approaches among secondary school in Kaduna State.

Gender N Mean

St. Div. df t P

Agreed 180 72.43

208 11.123 0.000

Corresponding author: Umar Isah Ohimege

B4 ymarohimege@gmail.com

Department of Mathematics, Faculty of Science Education, Federal University Of Education, Zaria.
© 2025. Faculty of Technology Education. ATBU Bauchi. Al rights reserved


http://www.atbuftejoste.net/
mailto:umarohimege@gmail.com

JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 13(4), DECEMBER, 2025
E-ISSN: 3093-0898, PRINT ISSN: 2277-0011; Journal homepage: www.atbufstejoste.com

Gender N Mean

St. Div. df t P

Disagreed 30 32.88

Table 6 shows that, there is significant
relationship between STME engagement and
career aspirations among secondary school
students. The p-vale is 0.000 which is less than
alpha value of 0.05 level of significance, this
means that, there is significant relationship
between STME engagement and career
aspirations among secondary school students.
Therefore, hypothesis three is rejected.

DISCUSSION OF FINDINGS

The findings from Table 4 reveals that,
there is significant difference on the
implementation of interdisciplinary teaching
approaches between teachers who received
training and those who do not received training.
This finding is in agreement with the findings of
Marlina and Asrizal (2022), Chan and Nagatomo
(2021) and Siew and Ahmad (2023) who jointly
supported that, there is significant difference in
teachers who given adequate training compared
to those that were not trained.

Table 5 also reveals that, there is
significant  relationship  between  teachers,
resources, and curriculum related factors and the
implementation of interdisciplinary approaches
among secondary school in Kaduna state. The
results in line with the findings of Karaduman and
Eti (2023), Silva et al (2023), and Amin et al
(2022). Who states that, teachers, resources, and
curriculum-related are key factors that derive the
implementation of interdisciplinary approach in
secondary school in Kaduna state.

Lastly, the results in Table 6 shows that,
there is significant relationship between STME
engagement and career aspirations among
secondatry school students. The findings is in
agreement with the finding of Chan and Nagotomo
(2021), Busch et al (2023), Kubat (2018), and
Marlina and Asrizal (2022) jointly believed that
there is significant relationship between STME
and students making good career choice.

CONCLUSION

This study investigated the exploring
interdisciplinary ~ approach  for  teaching
Mathematics and computer science in STME
among secondary school in Kaduna state. STEM
education on secondary teachers’ interdisciplinary
teaching competencies and highlights three key
points. First, STEM education has a significant
influence on teachers’ interdisciplinary teaching
competence, thereby enhancing their ability to
integrate and apply knowledge across different
subjects.

Second, STEM education helps
teachers  improve  their awareness  of
interdisciplinary teaching, knowledge integration,
practical application, educational collaboration,
and professional development. Third, the
effectiveness of STEM education varies
depending on teachers’ educational background,
subject specialization, teaching experience, and
interdisciplinary experience. Gender does not
significantly influence these outcomes. STEM
education promotes interdisciplinary teaching
through integrated instructional models, project-
based learning, and teacher training.

Integrated STEM approaches
encourage teachers to analyse content from
multiple perspectives and design creative and
practical activities that engage students and
support mastery of interdisciplinary knowledge
which end enhancing students’ performance.
Effective training led to Project-based learning
enhances teachers’ planning, collaboration, and
reflective practices. Targeted training provides
teachers with the concepts, methods, and skills
necessary to implement STEM education
effectively.

RECOMMENDATIONS
Based on the findings of this study, the
following recommendations were made.
1. Some Teachers with NCE qualifications
need to be further train in order to improve
on their Mathematics Subject-matter
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Knowledge to better their delivery during
teaching and learning.

Teachers" pedagogical knowledge should
be given more attention during training of
Students of National Certificate of
Education (NCE) so as to acquire enough
teaching skills to be able to give concrete
foundation of Mathematics and computer
at the secondary school level.
Mathematics  Association of Nigeria
(MAN), Kaduna State chapter should
always collaborate with the National
Mathematical Centre (NMC) on training
and re- training of mathematics teachers in
our secondary schools on regular basis in
order to accommodate the new
technologies, innovations and methods in
the education industry. This will give our
teachers, teaching Mathematics and
computer in our senior and junior
secondary school levels the good stand to
deliver effectively and efficiently.

A Mathematics and computer science
Teachers" Subject Knowledge test should
be conducted by the Ministry of Education
regularly in order to make Mathematics
teachers always be alive.

Based on the findings of this study,
recommendation was made and call on
the state and the federal governments to
collaborate with the National Commission
for Colleges of Education (NCCE) to
design an improve curriculum content on
mathematics and computer courses at our
colleges of education in the country to help
in producing NCE graduates with High
content and pedagogical knowledge. This
will enable them to teach effectively in our
secondary schools.
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