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Abstract

Despite increasing global stress on education that nurtures innovation and empowerment, Science, Technology,
Engineering, and Mathematics (STEM) curricula remain largely disengaged from entrepreneurial settings. This study
explores the infusion of entrepreneurial skills into science learning to catalyse innovation in Eswatini’s selected secondary
schools. Anchored in a mixed-methods approach, this study collected data through questionnaires, interviews, and
literature methods. Through the use of a comparative matrix, results from the reviewed literature were triangulated with
questionnaire data and qualitative responses by aligning developing themes. The stratified random sampling technique
was used to select 30 respondents. Quantitative data were analysed using descriptive statistics, qualitative responses
underwent thematic analysis, and literature data were analysed through systematic content analysis. Results revealed a
high level of awareness among teachers regarding the importance of entrepreneurial skills in science learning.
Additionally, respondents reported employing innovative pedagogical strategies, including inquiry-based and project-
based learning, to promote entrepreneurship-oriented instruction. The study highlighted the necessity for strategic policy
reforms and sustained professional development to equip science teachers with the requisite skills and support. It
advocates for the creation of collaborative, interdisciplinary learning environments that nurture both scientific inquiry and
entrepreneurial thinking. Ultimately, the research concludes that entrepreneurial skills are being infused into science
learning to a considerable extent to catalyse innovation. This study advances STEM education reform by integrating
entrepreneurial skills into Eswatini’s science curriculum. The results offer valuable insights for policymakers, teachers,
and curriculum developers seeking to align science learning with the national innovation and economic development
agenda.
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INTRODUCTION

In the 21st century, learning systems worldwide
are undergoing a transformation from rote
learning and content memorisation to nurturing
creativity, problem-solving, and innovation [1].
Innovation is catalysed through transformation in
science learning by equipping learners with the

experiential learning opportunities needed to
identify problems, and generate impactful
solutions, and translate ideas into impactful

solutions [2]. This transformation is more
imperative in  science  learning,  which
conventionally emphasises on theoretical
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knowledge over practical application [3].
However, globally, the divide between science
learning and entrepreneurial application is a
recurring challenge in developing regions where
curricula  habitually underscore theoretical
knowledge over practical innovation [4], [5].
This pattern underlines the significance of
reimagining science learning through an
entrepreneurial lens system not only to addresses
indigenous needs but also align with
comprehensive global efforts to make learning
more responsive, innovative, and empowering
[61. [7].

However, in regions like Hhohho in Eswatini,
secondary school science curricula often lack
integration with real-world economic and
entrepreneurial contexts [8]. This leaves learners
ill-equipped to translate scientific knowledge into
innovative solutions or viable business ventures
[9]. The Hhohho Region, known for its vibrant
youth population and growing educational
infrastructure, presents a unique opportunity to
reimagine science learning [10]. This acts as a
launchpad for entrepreneurial thinking. With
rising unemployment rates and limited access to
higher education, secondary schools must evolve
into spaces that not only impart academic
knowledge but also nurture self-reliance,
creativity, and economic empowerment [11].
Hence, infusing entrepreneurial skills into
science learning can catalyse innovation by
encouraging students to identify local problems,
design scientific solutions, and explore market-
driven applications of their ideas.

Globally, learning models such as Science,
Technology, Engineering and Mathematics
(STEM)-to-Start-up and inquiry-based learning
have demonstrated the potential of merging
scientific inquiry with entrepreneurial action
[12]. However, in the Hhohho Region, such
interdisciplinary approaches remain
underutilised. This disconnect stifles learners’
ability to envision science as a tool for socio-
economic transformation [13], [14]. This study
sought to explore how entrepreneurial skills can
be infused into science learning to catalyse
innovation in Hhohho Region’s secondary
schools. Thus, it shaped the need to interrogate
teachers’ understanding of entrepreneurial skills
in the context of science learning and their
readiness to infuse it in learning activities. By
doing so, this study was targeted at contributing
to a more dynamic, responsive, and future-ready
science learning that enables learners to

dynamically contribute towards

transformation.

society’s

RESEARCH METHOD

This study employed a mixed-methods design,
integrating  quantitative and  qualitative
techniques to ensure methodological
triangulation and enhance interpretive validity
[15]. Stratified random sampling was utilised to
select 30 respondents (science teachers) across
predefined strata, ensuring representativeness;
these respondents were drawn from various
secondary schools within the Hhohho Region,
reflecting a diverse cross-section of institutional
types, geographic locations, and teaching
experiences relevant to the study’s context.

Data collection involved a questionnaire with
closed-ended items to generate quantifiable data.
This provided quantifiable data on learners’
opinions, engagement levels, and self-assessed
competencies related to entrepreneurial skills
within science learning, enabling statistical
analysis of trends aligned with the study’s
innovation-focused objectives. This quantitative
insight was accompanied by qualitative data,
which enriched the results by revealing
contextual nuances, learner experiences, and
emergent  themes that  clarified  how
entrepreneurial thinking was fostered through
science learning. Quantitative data were analysed
using descriptive statistics [16], based on
responses collected through a questionnaire
employing a Likert scale, consisting of four
response options: Strongly Disagree (SD),
Disagree (D), Agree (A), and Strongly Agree
(SA). The wuse of this scale heightened
methodological intelligibility by permitting
constant measurement of respondents’ opinions.
This helped nuanced analysis of response
patterns and allowing for reliable comparisons
across variables related to the integration of
entrepreneurial skills into science learning.

Qualitative data were subjected to thematic
analysis, involving coding, categorisation, and
pattern identification [17]. Thus, coding was used
to systematically label segments of respondents’
open-ended responses to capture recurring ideas.
These codes were then grouped into
comprehensive themes based on conceptual
resemblances, permitting researchers to detect
all-encompassing patterns and themes connected
to the research objectives. Ethical issues included
informed consent, confidentiality, voluntary
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participation, and approval from the institutional
research ethics committee. This approach to data
collection and analysis enabled an all-inclusive
understanding of the problem, harmonising
empirical accuracy with circumstantial richness
[18].

RESULT AND DISCUSSION

This section presents the key results and
interprets their implication for the focus of the
study. The results are organised to highlight the
most important inclinations and patterns, while
the interpretation enunciates their inferences and
links them with existing literature. Together,
these intuitions make available a deeper
understanding of the issue under study.

Understanding of entrepreneurial skills in a
science learning context

It is in this context that the results are presented
under the theme of understanding entrepreneurial

skills in a science learning context. In Table 1,
analysis and interpretation are employed to
interrogate data collected from selected
respondents.

It can be seen from Table 1, that there is a
consensus among most respondents on the
conceptualisation of entrepreneurial skills in the
context of science learning. Notably, 60% of
respondents strongly agreed with the view that
entrepreneurial skills involve the ability to
identify scientific problems or challenges in
communities and innovate  science-based
solutions. Additionally, 56.7% strongly agreed
with the use of entrepreneurial skills, involving
experimental processes to test hypotheses
generated from these problem settings, while
63.3% supported the utilisation of Project-Based
Learning (PBL) activities to address these issues
and develop science-based solutions. This aligns
with the sentiments expressed by one respondent
who stated:

Table 1. Respondents’ understanding of entrepreneurial skills

SA° A sD D
) () (%) (%)

=

The ability to learn to identify innovative, science-based solutions. 60 30 5 5

2. Encouraging learners to work creatively with limited materials or  53.3  46.7 0 0

experimental setups.

3. The capacity to generate, test, and refine original ideas through 56.7 36.7 0 6.7

experimental processes.

4. Willingness to engage with uncertain outcomes in experiments, 36.7 63.3 0 0

embracing mistakes as learning opportunities.

5. Skills in presenting scientific ideas clearly and persuasively to 53.3  46.7 0 0

different audiences.

6. Working effectively in laboratory groups or project-based learning 63.3  36.7 0 0

scenarios to co-create science-driven solutions.

7. Applying science concepts to real-world problems in ways that 76.7 20 3.3 0

generate value.

Interviewee 1: I think it's (understanding of
entrepreneurial  skills) about problem-
solving. Just like in a business, you have to
solve a problem to be able to make money. It
involves being creative [...] you have to be
innovative [...] being able to do critical
things.

This contribution highlights that respondents
recognise entrepreneurial skills as involving
hands-on experiences in generating new
solutions to identified problems. This concurs
with Pathan et al. [19], asserting that activities
that engage learners enhance their creative ideas

through hands-on learning. This supports the
development of their creativity and critical
thinking skills. In a similar context, another
respondent noted that:

Interviewee 2: Related to teaching, | think it
is about innovation, improvisation, and it is
in the schools, in science learning.

The above contribution revealed that
entrepreneurial skills, such as innovation, play a
critical role, as learners improvise and utilise
their acquired knowledge to solve real-world
challenges with limited resources. This concurs
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with Zenk et al. [20], who emphasised that
improvisation is vital for generating new
solutions without prior planning, and this can
lead to responsible innovation. Further to the
above contribution, it is revealed that most of the
respondents (76.7%) agreed that applying science
concepts to real-world problems enhances value
creation in social, environmental, and economic
sectors of a community. This is echoed in another
respondent's view, who acknowledged that:

Interviewee  7: I would express
entrepreneurial skills in science education as
the ability to innovate, solve real-world
problems, and think critically. It's something
which involves teaching learners to apply
scientific knowledge in ways that lead to the
development of products, services or
solutions with any economic or social impact.

Further illustrating this point, another
respondent remarked:
Interviewee 5: applying  scientific

knowledge in real-life situations, such as
using understanding of concepts in
chemistry, can lead to the development of
solutions, [...] like making soap as a product
of a chemical reaction that can be sold to
generate income.

These contributions reveal that
conceptualising entrepreneurial skills involves
solving problems by incorporating scientific
knowledge to generate innovative ideas and
creativity. This view aligns with Kaya-Capocci et
al. [21], who posit that the use of entrepreneurial
skills enhances the creation and establishment of
new social, economic, and cultural environments,
promoting the development of new products and
services. However, a few respondents (6.7%)
disagreed with the view that the capacity to
generate, test, and refine original ideas or
hypotheses through experimental processes can
be conceptualised as an entrepreneurial skill. In
support, one respondent highlighted that:

Interviewee 3: But in science learning in
secondary school, I am not sure if the context
is clear. We hardly teach business in science.

Thus, some of the respondents had
difficulties in conceptualising entrepreneurial
skills in the context of science learning. In

contrast, another respondent emphasised the
importance of critical thinking for future
problem-solving:

Interviewee 1: To think critically helps them
(students) in the future when they are outside
in the world as they solve problems.

This sentiment was echoed by another
respondent who noted:

Interviewee 2: ... having graduates equipped
with problem-solving skills and resilience to
tackle real-life challenges.

In support of the above contribution, 63.3%
were in agreement with the notion that
entrepreneurial skills involve a willingness to
take risks amidst uncertainties, fostering critical
thinking and creativity. This concurs with Cyril
and Orji [22], who emphasised that the need for
entrepreneurs is to possess a positive interest,
patience, and the ability to manage risks. In
support, one respondent stated that:

Interviewee 4: We can integrate
entrepreneurial skills into science learning
since it prepares learners for the future by
fostering creativity, critical thinking, and
independence. It also equips them to turn
scientific ideas into practical ventures,
promoting both job creation and innovation.

In addition, a respondent indicated that:

Interviewee 3: Infusing entrepreneurial skills
in science learning could be important to
merge science learning skills with business
knowledge that could help develop in
learners, other skills to start small
enterprises or income-generating projects.

The above contributions demonstrate the
extent to which the respondents conceptualised
entrepreneurial skills in the context of enhancing
the link between scientific knowledge and
business-related ventures. This is corroborated by
most of the respondents (76.7%) who agreed with
the view that entrepreneurial skills entail the
application of scientific knowledge in solving
real-world socio-economic issues. In support,
Goli and Babu [23] assert that today's world
expects learners to be creative, critical thinkers
and adaptive to existing problems and proffer



Pazvakavambwa et al., Catalysing innovation: Infusing entrepreneurial ... 77

solutions. In the same vein, Putri et al. [24]
highlighted that in  science learning,
entrepreneurial ~ skills  nurture  creativity,
innovation, critical thinking, etc., in learners. In
recognition of the importance of infusing
entrepreneurial skills in science learning, one
respondent echoed that:

Interviewee 4: Basically, | have been looking
at enhancing 21st-century skills. It is
preparing learners for ever-changing global
economies. So, there is a need to consider a
curriculum that enables the fostering of these
skills.

Additionally, one respondent stressed that:

Interviewee 1: To make all this a reality,
there's an urgent need to rewrite many
science textbooks so that they align with new
technologies and emerging trends in the
modern scientific and digital world.

From these contributions, the respondents
highlighted the importance of linking science
learning to skills essential to the 21st-century

socio-economic advancement. This concurs with
Al Ali [25], who postulated that 21%-century
skills and STEM learning have a symbiotic
relationship. In support, Hanafi et al. [26]
postulated that science learning can be made
meaningful through the infusion of more holistic
and future-oriented instructional approaches like
PBL, experiential learning to promote
interdisciplinary ~ learning,  entrepreneurial
thinking and a lifelong learning mindset. This
aligns with Suleiman et al. [27], who affirmed
that as teachers impart scientific knowledge, they
concurrently nurture entrepreneurial skills in
learners. The above discussions show that
respondents, to a larger extent, had a clear
conceptualisation of entrepreneurial skills in the
context of science learning.

Strategies for preparing teachers to infuse
entrepreneurial skills

In this section, the strategies that are used to
support teachers as they infuse entrepreneurial
skills into science learning are interrogated.
Table 2 shows opinions advanced by the selected
respondents, and these were analysed and
interpreted.

Table 2. Strategies used to prepare teachers for the infusion of entrepreneurial skills

SA(%) A®%) SD (%) D (%)
Professional development workshops 53.3 40 6.7 0
Curriculum co-design 43.3 33.3 6.7 16.7
Use of case studies and real-world problems 36.7 43.3 0 20
Collaborative learning and peer mentoring 46.7 43.3 0 10
Digital tools and experiential learning 56.7 36.7 0 6.7
Policy and institutional support 30 53.3 10 6.7
Assessment reforms 43.3 40 10 6.7

Professional development workshops

Table 2 shows that slightly above half of the
respondents (53.3%) were strongly in agreement
with the opinion that professional development
workshops were one of the effective strategies
that can be employed to enhance teacher
preparedness in infusing entrepreneurial skills in
science learning. This concurs with Tan and Teo
[28], who emphasised the importance of science
teachers’ participation  in  professional
development programmes as a way of increasing
their knowledge to infuse entrepreneurial skills
into science learning. On the other hand, a few
respondents (6.7%) strongly disagreed with the
earlier-mentioned notion. This was supported by
one of the respondents who indicated that:

Interviewee 9: Professional development
workshops are, sadly, not usually taken
seriously by some teachers. So, it'll be largely
an ineffective strategy to prepare teachers to
impart entrepreneurial skills to learners.

This sentiment was echoed by other
respondents who acknowledged that:

Interviewee 3: I think here in Eswatini, there
is a gap in that regard [...] most of us have
not received formal training in
entrepreneurship that is focused on science.

In addition, a respondent highlighted that:
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Interviewee 4: A lot remains to be done in
terms of human training, specifically
focusing on integrating entrepreneurial
thinking into science education. Teachers
need to be trained so that they are informed,
enabling them to pass on the knowledge to
their learners.

From the respondents’ standpoint, it can be
highlighted that professional development in the
context of infusing entrepreneurial skills into
science learning has not been adequately
addressed, indicating gaps in teacher capacity
development. In contrast, Bilgin and Inaltekin
[29] highlighted the need to expose teachers to
real-world entrepreneurial experiences through
professional capacity development programmes
to enhance their pedagogical content knowledge.

Curriculum co-design

The results indicated that slightly below half of
the respondents (43.3%) strongly agreed with the
opinion that curriculum co-designing was
considered as one of the strategies that can be
used to prepare teachers for effective infusion of
entrepreneurial skills into science learning.
However, it is significant to note that a few
respondents (6.7%) strongly disagreed with the
advanced opinion in Table 2. This contribution
was supported by one of the respondents, who
indicated that:

Interviewee 3: They (teachers) haven 't known
any of such curriculum planners, have to
include that one, that shortage of knowledge
there is a gap in that regard.

Another respondent suggested that:

Interviewee 9: Teachers should be included
in curriculum design. Some people are on the
playground of implementation concepts in the
classroom. I feel the inclusion of teachers in
the designing of the science-based
entrepreneurship curriculum could change
the trajectory of science education, gearing
towards  skills acquisition and an
interdisciplinary approach to learning.

The above contributions revealed that the
teachers were, to a lesser extent, involved in
curriculum co-design activities. However, in
principle, the respondents acknowledged that the
participation of teachers in curriculum

development is a transformative step towards the
infusion of entrepreneurial skills into science
learning. This concurs with Higgins and Calvert
[30], who considered curriculum development as
an iterative process, which requires the
conceptualisation of teachers’ and learners’
wants and needs.

Use of case studies and real-world problems
The results presented in Table 2 highlighted that
43.3% of the respondents strongly agreed with
the relevance of using case studies and real-world
problems in preparing teachers for the infusion of
entrepreneurial skills into science learning. On
the other hand, a few respondents (20%) were in
disagreement with the view. In support of this,
one respondent echoed that:

Interviewee 4: | wouldn't say personally
because | am not privy to a lot of the things
that are happening here. All I am usually
interested in is just my teaching.

Another respondent acknowledged that:

Interviewee 1: I'm not sure. But most of the
time, when we go for workshops, most of
which discuss subject-specific problems, we
are trying to infuse skills such as problem-
solving. | don't know if it's part of the
entrepreneurial skills, but they do try to
infuse some of these skills that we aren't
familiar with.

The above contributions, to a larger extent,
indicate the limited use of case studies and real-
world problems in the infusion of entrepreneurial
skills into science learning. In support, Makwara
et al. [31] indicated that case studies and real-
world experiences were an essential aspect for the
effective infusion of entrepreneurial skills into
science learning. These nurture critical thinking
and creativity, which teachers need in
formulating entrepreneurial skills-based science
learning [32].

Collaborative learning and peer mentoring

The results from Table 2 highlighted that 46.7%
of the respondents were strongly in agreement
with the use of collaborative learning and peer
mentoring in preparing teachers for the infusion
of entrepreneurial skills into science learning. A
few of the respondents (10%) were in
disagreement with the above opinion. In support
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of those who disagreed with the opinion, one of
the respondents revealed that:

Interviewee 3: Not that | have heard of. Most
of the collaboration that is done aims at
achieving syllabus objectives, coordinating
the teaching to maximise learner outcomes in
academics.

From another angle, a respondent
acknowledged the importance of collaborative
learning and peer mentoring through advancing
the following:

Interviewee 6: Teachers need targeted
training  focused on  science-based
entrepreneurial skills, so that they can
collaborate and do peer mentoring, which
encourages sharing of information and
strategies to use when implementing the
integration.

The results presented revealed divergence
when it comes to the respondents’ opinions
towards the role of collaborative learning and
peer mentoring in preparing teachers for the
infusion of entrepreneurial skills into science
learning. In line with these results, Garcia-
Martinez et al. [33] advanced that limited
collaboration can diminish effective nurturing of
the infusion of entrepreneurial skills into science
learning. In support, Slimp [34] highlighted the
relevance of teacher collaboration through
sharing pedagogical strategies to ensure an
effective infusion of entrepreneurial skills into
science learning activities.

Digital tools and experiential learning

Table 2 shows that slightly more than half of the
respondents (56.7%) were strongly in agreement
with the notion that use of digital tools and
experiential learning can be one of the effective
strategies to prepare teachers for the infusion of
entrepreneurial skills into learning activities. In
support, one of the respondents mentioned that:

Interviewee 7: A lot of what we do is based
on our initiative, experience or adapting from
other relevant resources such as the internet,
social media platforms /...] see how best we
can infuse these skills in our science lessons.

The above results concur with Fitrianto and
Saif [35], who asserted that virtual reality, which

combines the use of digital tools and experiential
learning, has the potential to enhance engagement
and understanding. This is made possible through
the involvement of hands-on learning, which is
interactive in nature.

Policy and institutional support

Slightly above half of the respondents (53.3%)
were in agreement with the notion that sound
policy and institutional support are crucial in
preparing teachers for the infusion of
entrepreneurial skills into science learning. In
support, one of the respondents acknowledged
that:

Interviewee 7: Every academic year begins
with staff development workshops within
schools where the administration invites
external stakeholders. I remember one of
them presented on content related to
business, entrepreneurship and the like [...]
teachers gained some insights on this aspect
of entrepreneurial skills, etc.

In addition, another respondent echoed that:

Interviewee 4: | have seen people attending
workshops organised by the Ministry [of
Education and Training] alongside some
NGOs, usually focusing on CBE and
entrepreneurial skills in Agriculture.

The presented results revealed the existence
of institutional mechanisms that support teacher
preparation in the implementation of a new policy
requirement. This concurs with Munasi and
Msezane [36], who highlighted the need for
professional support as teachers adapt to the
requirements of the infusion of entrepreneurial
skills into science learning.

Assessment reforms

Most of the respondents (43.3% strongly agreed
and 40% agreed) acknowledged the significance
of assessment reforms as one of the many
strategies that can be used to prepare teachers for
the infusion of entrepreneurial skills into science
learning. In support, a respondent noted that:

Interviewee 5: Higher education institutions
that train science teachers can also start
including CBE, which aims at enhancing
entrepreneurial skills.
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In addition, one of the respondents indicated
that:

Interviewee 8: Although in science subjects
we have some practical assessments based on
the subjects, where learners can apply
problem solving and critical thinking, this
should also be happening when it comes to
lessons that integrate entrepreneurial skills.
It is therefore important for teachers to be
trained in that aspect, to make these
assessments worthwhile. Otherwise, what is
mostly done is the assessments based on
memorisation of content.

From the presented results, it can be noted
that most of the respondents acknowledged the

relevance of assessment reforms in preparing
teachers for the infusion of entrepreneurial skills
into science learning. Thus, adopting those
assessment methods, which promote knowledge
acquisition and skills development. This concurs
with Ngangi et al. [37] who advance the need to
assess approaches that foster action-based
learning. Hence, the need to shift from the
traditional assessment methods to those that
promote experiential learning.

Instructional methods wused to infuse
entrepreneurial skills into learning activities
This  section centres on interrogating
respondents’ views on the instructional methods
employed when infusing entrepreneurial skills
into science learning.

Table 3. Instructional methods used to infuse entrepreneurial skills

SA(%) A®%) SD (%) D (%)
Project-based learning 46.7 36.7 0 10
Problem-based learning 43.3 50 0 6.7
Inquiry-based learning 46.7 40 6.7 6.7
Role-Playing and Simulation 50 36.7 0 13.3

Project-based learning

A close look at the results presented in Table 3
shows that most of the respondents (46.7% were
strongly in agreement and 36.7% were in
agreement) acknowledged the significance of
Project-Based Learning (PjBL) in facilitating the
infusion of entrepreneurial skills into science
learning at the selected high schools. In the same
stance, one respondent highlighted that:

Interviewee 1: Instead of just lecturing and
giving them all the information, we do try to
give them project-based topics, if I may put it
like that, they learn faster

From the results, it can be noted that the
respondents perceived PjBL as one of the most
valuable instructional methods, which can be
employed when infusing entrepreneurial skills
into science learning at the selected high schools.
This concurs with Chularee et al. [38], who
postulated that PjBL is an active learning
approach, which promotes the creation of a
learning environment which fosters the infusion
of entrepreneurial skills into learning activities.
In support, Adeoye et al. [39] highlighted that it
nurtures in learners an entrepreneurial mindset as
well as equipping them with knowledge relevant
to generating viable solutions.

Problem-based learning

From the presented statistics in Table 3, it can be
highlighted that most respondents (43.3%
strongly agreed and 50% agreed) were in support
of the assertion that PBL fosters the infusion of
entrepreneurial skills into science learning. In
support, another respondent applauded that:

Interviewee 5: Exposing learners to
situations that need them to solve problems in
our community is a good thing [....] problem
solving by applying scientific knowledge that
they learn in class. So, this method can
indeed enhance skills like critical thinking
and creativity as well.

In addition, one respondent highlighted that:

Interviewee 9: Problem-based learning can
help in making learners work with minimal
supervision from their teachers, allowing the
learners to explore the real-world problems
and find viable solutions [...] teamwork to
achieve their goals of coming up with
answers to identified community challenges.

The results highlighted that PBL was capable
of facilitating the infusion of entrepreneurial
skills into science learning. Thus, it fosters the
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development of an entrepreneurial mindset
(creativity, critical thinking, and risk-taking) in
the learners as they participate actively in
learning activities that are grounded in the need
to solve real-world problems. As learners
participate in PBL-related activities, this helps
them to be able to self-regulate and be self-
reliant. This aligns with Ito and Okpue [40], who
affirmed that PBL through participation in
learning activities that are geared towards solving
scientific problems enhances learners' acquisition
of entrepreneurial skills.

Inquiry-based learning

The results in Table 3 show that slightly below
half of the respondents (46.7%) were strongly in
agreement with the opinion that inquiry-based
learning was one of the effective instructional
methods that can be used to facilitate the infusion
of entrepreneurial skills into science learning. In
the same vein, one of the respondents indicated
that:

Interviewee 2: The methods of teaching
which teachers should use would be for those
teachers who are knowledgeable in that field,
which could be fieldwork or inquiry-based
learning [...]. The only limitation to its
success as one of the best methods is limited
resources, infrastructure, etc.

Another respondent highlighted that:

Interviewee 7: Inquiry-based learning can
benefit the learners in various ways that are
beyond academic achievements, such as
promoting continuous learning together with
enhancing skills such as critical thinking,
innovation and creativity. | believe this
method is robust and worthwhile to promote
the application of science concepts in
business-related ventures.

The respondents’ contributions indicated the
relevance of inquiry-based learning as an
instructional method that can promote the
infusion of entrepreneurial skills into science
learning. This aligns with Muge and Waiganjo
[41], who stated that learners engaged in inquiry-
based learning are exposed to situations that can
create a strong foundation for lifelong learning.
In support, Morris [42] revealed that inquiry-
based learning was essential in creating a lively

and interactive environment, thereby promoting
learner-centredness.

Role-playing and simulation

Table 3 indicates that half of the respondents
(50%) strongly agreed with the opinion that role-
playing and simulation were one of the
instructional methods that teachers can employ to
infuse entrepreneurial skills into science learning.
In support of this observation, one respondent
stated that:

Interviewee 1: | believe that exposing
learners to real-life scenarios, where they
actively engage in identifying societal
problems and developing solutions, is
strategic. This approach serves as a platform
for fostering critical thinking, creativity, and
risk-taking. It allows them to gain a deeper
understanding of the problem as they work
towards solving it.

In the same line, another respondent added
that:

Interviewee 6: creating a business-
oriented environment within the school
community will also aid in the acquisition of
entrepreneurial skills. For example, the
science department could partner with the
agriculture department to provide scenarios
where learners engage hands-on in
identifying and solving problems.

The presented results are a clear testimony of
the importance of using cross-disciplinary
instructional methods and scenarios to mimic
real-world situations. Therefore, this creates an
appropriate platform to advance the infusion of
entrepreneurial skills into science learning. This
fosters a risk-free environment, providing
resources that help learners develop an
entrepreneurial mindset. This aligns with
Katsanakis [43], who posited that business-
oriented  simulations  promote  practical
experiential learning through a hands-on
approach, enabling learners to navigate real-
world situations.

Proposed contextually responsive pedagogical
model

This section details the model's design rationale,
core components, and anticipated impact,
providing a foundation upon which educators and
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policymakers can innovate toward more relevant
and future-ready learning experiences. The
proposed pedagogical model (Figure 1) was
crafted through the integration of the synthesised
results from quantitative and qualitative data with

related literature. This resulted in the construction
of a model that aligns entrepreneurial skills-
building with science learning to nurture
innovation into secondary schools.

ENTREPRENEURIAL
SKILLS

(Problem solving, creativity,
innovation, critiical thinking,
risk taking)

HIGH SCHOOL

SCIENCE LEARNING
(Content, instructional
methods, continuous
assessment,reinforcement
feedback)

ENTREPRENEURIAL
MINDED STUDENT
(Critical thinker, lifelong
learner, creative,
innovative, problem solver)

Figure 1. Proposed contextually responsive pedagogical model

The contextually responsive pedagogical
model interlaces together entrepreneurial skills,
science learning, and the entrepreneurial mindset
into an interconnected context that permits
learners to act reflect and adapt positively.
Entrepreneurial skills serve as the mechanism for
put on this knowledge in practical, innovative
conducts inspiring learners to proffer solutions.
Science learning affords the concrete
underpinning and logical tools needed to
comprehend real-world phenomena. With the
entrepreneurial mindset fuels this interconnection
by imparting in learners, aspects such as
resilience, initiative, and a growth-oriented
attitude. Hence, the interconnection between
these components of the proposed model create a
dynamic learning environment where science
learning is considered as a launchpad for personal
agency, innovation and empowerment. This
enables learners to pursue opportunities and
challenges with confidence.

Grounded in theoretical insights and
empirical results, the proposed model is intended
to bridge the gap between disciplinary knowledge
and practical skills acquisition by aligning
science instruction with real-world
entrepreneurial competencies. It reflects the
socio-educational realities of the school, ensuring

cultural relevance, resource sensitivity, and
pedagogical adaptability. The model not only
responds to the challenges identified in the study
but also provides a structured framework through
which science education can become a catalyst
for innovation, self-reliance, and economic
empowerment. In addition, it aspires to reposition
science learning activities as a transformative
tool for personal empowerment and local
economic development. It comprises several
interrelated components designed to facilitate the
systematic infusion of entrepreneurial skills into
science learning activities. At its foundation are
core principles drawn from relevant learning and
economic theories, ensuring the model is both
pedagogically sound and developmentally
appropriate. It sets out clear instructional
objectives that integrate scientific knowledge
with entrepreneurial skills such as innovation,
critical thinking, and problem-solving.

CONCLUSION

The study revealed that entrepreneurial skills
such as problem-solving, creativity, critical
thinking, lifelong learning, and innovation are
meaningfully infused into science learning.
Science teachers were actively engaging in
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professional development programmes and
employing learner-centred instructional methods
like PBL, PjBL and inquiry-based learning in
science learning to nurture entrepreneurial skills.
In conclusion, it can be highlighted that while

advancement has been made in the infusion of
entrepreneurial skills into science learning,
sustained support and structural reforms are
necessary to deepen and expand this approach.
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