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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 

[6], [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 society’s 

transformation. 

 
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 use 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 

(%) 

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

2. Encouraging learners to work creatively with limited materials or 

experimental setups. 

53.3 46.7 0 0 

3. The capacity to generate, test, and refine original ideas through 

experimental processes. 

56.7 36.7 0 6.7 

4. Willingness to engage with uncertain outcomes in experiments, 

embracing mistakes as learning opportunities. 

36.7 63.3 0 0 

5. Skills in presenting scientific ideas clearly and persuasively to 

different audiences. 

53.3 46.7 0 0 

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

scenarios to co-create science-driven solutions. 

63.3 36.7 0 0 

7. Applying science concepts to real-world problems in ways that 

generate value. 

76.7 20 3.3 0 

 

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, I 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 
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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, I 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 21st-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: I wouldn't say personally 

because I 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. I 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 I 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, García-

Martínez 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: I 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 used 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. I 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: I 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. 

 

 
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 

HIGH SCHOOL 

 

ENTREPRENEURIAL 
SKILLS 

(Problem solving, creativity, 
innovation, critiical thinking, 

risk taking)

SCIENCE LEARNING   
(Content, instructional 
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MINDED STUDENT                        

(Critical thinker,    lifelong 
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innovative, problem solver)
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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.

 
REFERENCES 
[1] K. K. Chetry, “Transforming education: Paradigm shifts in 21st century learning,” Int. J. Multidiscip. Res., 

vol. 2, no. 5, pp. 469–479, 2024. 

[2] P. Bais, P. S. Bahadur, and A. Bais, “Endorsing Entrepreneurship and Innovation in Higher Education 

System,” in Global Perspectives on Quality Management and Accreditation in Higher Education, A. Naim, 

A. Saklani, S. A. Khan, and P. K. Malik, Eds. IGI Global Scientific Publishing, 2025, pp. 431–458. 

[3] G. Sørensen, J. Møller, and R. H. Jackson, Introduction to international relations: Theories and 

approaches. Oxford University Press, 2022. 

[4] M. Blankesteijn, B. Bossink, and P. van der Sijde, “Science-based entrepreneurship education as a means 

for university-industry technology transfer,” Int. Entrep. Manag. J., vol. 17, no. 2, pp. 779–808, Jun. 2021. 

[5] A. A. Barakabitze et al., “Transforming African Education Systems in Science, Technology, Engineering, 

and Mathematics (STEM) Using ICTs: Challenges and Opportunities,” Educ. Res. Int., vol. 2019, pp. 1–

29, Feb. 2019. 

[6] T. P. L. Nguyen, T. H. Nguyen, and T. K. Tran, “STEM Education in Secondary Schools: Teachers’ 

Perspective towards Sustainable Development,” Sustainability, vol. 12, no. 21, p. 8865, Oct. 2020. 

[7] W. Yu, Z. Zheng, and J. He, “Integrating Entrepreneurial Education into STEM Education:,” Res. Sci. 

Educ., vol. 55, no. 1, pp. 159–185, Feb. 2025. 

[8] D. C. Mabuza, M. M. Mpofu, and M. A. Makumane, “A Responsive Eswatini Secondary Schools 

Curriculum: What, How and Why Are We Teaching?,” E-Journal Humanit. Arts Soc. Sci., vol. 6, no. 4, pp. 

11–21, Apr. 2025. 

[9] N. S. Sewpersadh, “Disruptive business value models in the digital era,” J. Innov. Entrep., vol. 12, no. 1, 

p. 2, Jan. 2023. 

[10] Y. La Ndibo, A. Rahim, and H. Said, “Reimagining Education Innovation in Local Context,” in 

International conference on research issues and community service, 2024, pp. 254–259. 

[11] O. A. Ajani, “Entrepreneurship Education in South Africa’s Higher Education Institutions:Iin Pursuit of 

Promoting Self-Reliance in Students,” Int. J. Manag. Knowl. Learn., vol. 13, no. 1, pp. 29–41, Mar. 2024. 

[12] O. A. Acar and A. Tuncdogan, “Using the inquiry-based learning approach to enhance student 

innovativeness: a conceptual model,” Teach. High. Educ., vol. 24, no. 7, pp. 895–909, Oct. 2019. 

[13] D. Nusche, M. F. Rabella, and S. Lauterbach, “Rethinking education in the context of climate change: 

Leverage points for transformative change,” OECD Publishing, 37, Feb. 2024. 

[14] S. O. Olofin, A. O. Ogunjobi, F. A. Falemu, and I. O. Akinwumi, “Science Education as a Tool for 

Achieving Socio – Economic Development of Nigeria,” Int. J. Dev. Econ. Sustain., vol. 11, no. 4, pp. 33–

44, Apr. 2023. 

[15] S. Pashaie, M. Abbaszadeh, F. Abdavi, and H. Golmohammadi, “Improving the validity of mixed and multi-

methods through triangulation in new sports management research,” Res. Sport Manag. Mark., vol. 4, no. 

2, pp. 16–27, 2023. 

[16] L. Juniarti, Donna Boedi Maritasari, Dinda Rizka Amalia, and Nurul Aini, “Quantitative roadmap: 

Exploring methodology through the lens literature review,” Multidiscip. Indones. Cent. J., vol. 2, no. 3, pp. 

3263–3267, Jul. 2025. 

[17] M. Williams and T. Moser, “The art of coding and thematic exploration in qualitative research,” Int. Manag. 

Rev., vol. 15, no. 1, pp. 45–55, 2019. 

[18] L. Mrabti and Z. B. Alaoui, “Balancing Qualitative and Quantitative Research Methods,” in Data collection 

and analysis in scientific qualitative research, B. Bentalha and L. Alla, Eds. IGI Global Scientific 

Publishing, 2024, pp. 87–118. 

[19] P. N. Pathan, N. A. Ishak, N. Nisar, and S. N. Pathan, “What matters in enhancing entrepreneurial skills in 

science: An exploratory study of science teachers’ understanding and teaching practices of entrepreneurial 

skills?,” Psychol. Sch., vol. 61, no. 2, pp. 618–630, Feb. 2024. 

[20] L. Zenk, N. Hynek, G. Schreder, and G. Bottaro, “Toward a system model of improvisation,” Think. Ski. 

Creat., vol. 43, p. 100993, Mar. 2022. 

[21] S. Kaya-Capocci, O. McCormack, S. Erduran, and N. Birdthistle, “Exploring the impact of positing 

entrepreneurship in nature of science: initial science teachers’ perspectives,” Educ. + Train., vol. 64, no. 7, 



 
 

Pazvakavambwa et al., Catalysing innovation: Infusing entrepreneurial … 84 

pp. 996–1017, Nov. 2022. 

[22] M. Cyril and E. I. Orji, “Science education for entrepreneurship and sustainable development: A call for 

overhaul of government agencies and institutions in Nigeria,” Integr. J. Educ. Train., vol. 7, no. 2, pp. 36–

41, Apr. 2023. 

[23] G. Goli and D. R. Babu, “Cultivating a Culture of Innovation Nurturing Entrepreneurial Spirit and Startup 

Mindset in Engineering Education,” J. Eng. Educ. Transform., vol. 37, pp. 113–120, 2024. 

[24] C. R. Putri, A. Abdurrahman, and K. Herlina, “Integrating seaweed ethnoscience with STEM-PjBL in 

renewable energy learning: Could this approach develop creativity and entrepreneurial skills?,” Indones. J. 

Sci. Math. Educ., vol. 8, no. 1, pp. 187–198, Mar. 2025. 

[25] R. Al Ali, “Enhancing 21st century skills through integrated STEM education using project-oriented 

problem-based learning,” Geoj. Tour. Geosites, vol. 53, no. 2, pp. 421–430, Jun. 2024. 

[26] I. Hanafi, M. Marzuki, N. Khikmah, and I. Nugroho, “Fostering entrepreneurial spirit: Elevating attitudes 

through local wisdom-infused project-based learning,” Res. Dev. Educ., vol. 4, no. 2, pp. 1271–1285, Dec. 

2024. 

[27] B. Suleiman, U. Sodangi, G. Aliyu, A. Ibrahim, and A. Sani, “Use of teacher training for the development 

of entrepreneurial skills among students in schools,” in Conference Paper, 2024, pp. 1–13. 

[28] A.-L. Tan and T. W. Teo, “Professional Growth of STEM Teachers: Viewing from Entrepreneurial Frame,” 

Res. Sci. Educ., vol. 55, no. 1, pp. 63–80, Feb. 2025. 

[29] A. K. Bilgin and T. İnaltekin, “Investigating the Effectiveness of Integrated Entrepreneurship Education,” 

Educ. Sci., vol. 47, no. 210, pp. 139–160, Apr. 2022. 

[30] K. Higgins and A. Calvert, “CRAFTS: Co-Designing Reflective Approaches for the Teaching of 

Sustainability,” J. Educ. Sustain. Dev., vol. 18, no. 1, pp. 45–55, Mar. 2024. 

[31] T. Makwara, C. G. Iwu, L. Sibanda, and E. T. Maziriri, “Shaping Students’ Entrepreneurial Intentions into 

Actions: South African Lecturers’ Views on Teaching Strategies and the Ideal Educator,” Adm. Sci., vol. 

14, no. 12, p. 341, Dec. 2024. 

[32] N. M. Siew and S. Arifin, “Fostering creative thinking in entrepreneurship among rural students through 

socio-scientific issues and design thinking integration in science education,” J. Balt. Sci. Educ., vol. 24, no. 

1, pp. 169–186, Feb. 2025. 

[33] I. García-Martínez, M. Montenegro-Rueda, E. Molina-Fernández, and J. M. Fernández-Batanero, 

“Mapping teacher collaboration for school success,” Sch. Eff. Sch. Improv., vol. 32, no. 4, pp. 631–649, 

Oct. 2021. 

[34] L. Slimp, “Teacher Perceptions of Collaborative Practices in a Rural High School Setting: Case Study,” 

DigitalCommons, 2022. 

[35] I. Fitrianto and A. Saif, “The role of virtual reality in enhancing Experiential Learning: a comparative study 

of traditional and immersive learning environments,” Int. J. Post Axial Futur. Teach. Learn., vol. 2, no. 2, 

pp. 97–110, 2024. 

[36] K. R. Munasi and S. Msezane, “Addressing Challenges and Implementing Professional Development for 

Integrating Education for Sustainable Development into Life Science Education: Integrating Education for 

Sustainable Development into Life Science Education,” Int. J. Curric. Instr., vol. 16, no. 3, pp. 590–610, 

2024. 

[37] A. M. Ngangi, J. M. Mwania, and S. Cheloti, “An Assessment of parental level of income on students’ 

academic performance in public secondary schools in Kenya,” Int. J. Manag. Stud. Soc. Sci. Res., vol. 5, 

no. 3, pp. 171–179, 2023. 

[38] S. Chularee, J. Tapin, L. Chainok, and C. Chiaranai, “Effects of Project‐Based Learning on 

Entrepreneurship Skills and Characteristics of Nursing Students,” Nurs. Health Sci., vol. 26, no. 3, p. 

e13160, Sep. 2024. 

[39] M. A. Adeoye, Y. O. Abimbowo, and M. A. Mahmud, “Empowering Educators: Revolutionizing Teaching 

with Entrepreneurial Skills,” Mimb. Pendidik., vol. 8, no. 1, pp. 41–57, Mar. 2024. 

[40] F. M. Ito and E. M. Okpue, “Effectiveness of Problem-Based Learning in Enhancing Entrepreneurial 

Mindset Among Business Education Students in Delta State University Abraka,” Int. J. Res., vol. 12, no. 

3, pp. 290–305, 2025. 

[41] J. C. Muge and M. M. Waiganjo, “Inquiry based learning for effective development of the twenty first 

century skills in secondary Agriculture classrooms in Kenya,” J. Res. Educ. Technol., vol. 3, no. 1, pp. 21–

45, 2025. 

[42] D. L. Morris, “Rethinking Science Education Practices: Shifting from Investigation-Centric to 

Comprehensive Inquiry-Based Instruction,” Educ. Sci., vol. 15, no. 1, p. 73, Jan. 2025. 

[43] I. Katsanakis, “Fostering Entrepreneurial Skills Through Business Simulations,” in Integrating Simulation 

Tools Into Entrepreneurship Education, A. Masouras, S. D. Anastasiadou, G. A. Deirmentzoglou, H. 

Sophocleous, and E. E. Anastasopoulou, Eds. IGI Global Scientific Publishing, 2025, pp. 109–140. 


