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Abstract 

The growing presence of non-education science instructors in higher education underscores a complex challenge: 
subject-matter expertise often comes without formal training in pedagogy. This literature review investigates the 
instructional barriers and professional support needs of these instructors, who are frequently tasked with teaching 
roles despite limited background in educational theory and practice. Drawing from a range of scholarly sources, the 
review identifies recurring issues such as classroom management difficulties, lack of instructional design skills, limited 
assessment literacy, and challenges with technology integration. It also examines structural impediments, including 
inadequate institutional support and restricted access to professional development opportunities. Despite these 
challenges, promising strategies—such as peer mentoring, targeted training programs, and reflective teaching 
practices—have emerged to help bridge the pedagogical divide. The review advocates for the implementation of 
comprehensive and context-sensitive faculty development frameworks to enhance instructional capacity among non-
education science instructors and ultimately improve student learning outcomes in higher education. 

Keywords: Non-Education Instructors; Science Education; Pedagogical Challenges; Higher Education; Faculty 
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1. Introduction

The increasing diversity of faculty backgrounds in higher education has drawn significant attention to the unique 
instructional realities faced by non-education science instructors—those who possess advanced degrees in specialized 
scientific fields but lack formal training in pedagogy. Recent research underscores that effective teaching extends 
beyond content expertise, emphasizing the critical role of Pedagogical Content Knowledge (PCK)—a fusion of deep 
subject matter understanding and pedagogical skills that allows educators to present material in ways that engage 
diverse learners [1]. Effective teaching requires utilizing diverse strategies like inquiry- and project-based learning [2], 
incorporating technology and collaboration [3], and engaging in continuous professional development to meet evolving 
student needs [3]. In the Philippine context, while hiring practices tend to favor subject matter expertise, teachers often 
struggle to apply research-based teaching principles, revealing gaps in pedagogical competence [4]. 

As a result, non-education science instructors encounter a distinct set of challenges when transitioning into teaching 
roles within colleges and universities, including difficulties in lesson planning [5], implementing student-centered 
teaching strategies [6,7], and designing formative assessments [8,5]—skills that are typically developed through formal 
teacher education programs. The literature highlights that gap in pedagogical training—particularly in science 
education, where complex content requires skilled instructional approaches—can result in ineffective teaching, 
underscoring the need for integrated training that builds both content and pedagogical competence [9,10]. 

http://creativecommons.org/licenses/by/4.0/deed.en_US
https://ijsra.net/
https://doi.org/10.30574/ijsra.2025.15.2.1587
https://crossmark.crossref.org/dialog/?doi=10.30574/ijsra.2025.15.2.1587&domain=pdf


International Journal of Science and Research Archive, 2025, 15(02), 1642–1651 

1643 

Moreover, as higher education increasingly adopts learner-centered approaches and technology-enhanced instruction, 
the gap between content knowledge and pedagogical capability becomes more evident, emphasizing the need for 
educators to integrate subject expertise with effective, tech-supported teaching strategies [11]. The need to examine 
the experiences, limitations, and support structures of non-education science instructors is underscored by research 
showing that their struggles with technology integration [12], classroom management [13], and student assessment 
stem not from a lack of scientific knowledge but from limited exposure to foundational teaching principles and 
professional training [14,15]. 

This literature review aims to synthesize existing research that highlights the challenges and developmental needs of 
non-education science instructors, as well as potential interventions to enhance their effectiveness as educators. 
Organized thematically, the review begins by outlining the pedagogical challenges commonly faced by this demographic. 
It then examines current faculty development practices and their inclusivity in addressing these concerns. The role of 
technology in teaching, particularly how it is utilized or underutilized by non-education instructors, is also analyzed. 
Furthermore, institutional and systemic influences—such as hiring practices, professional expectations, and evaluation 
systems—are discussed to provide a comprehensive understanding of the support mechanisms available to these 
instructors. 

The review explores cultural and international dynamics that shape the experiences of non-education science 
instructors across different educational contexts, drawing on comparative perspectives where applicable. By focusing 
specifically on non-education science instructors in higher education, this review seeks to offer a targeted 
understanding of their lived experiences, challenges, and support needs. Ultimately, it aims to inform institutional 
policy, faculty development programming, and future research efforts that can bridge the gap between scientific 
expertise and effective teaching practices in higher education. 

2. Materials and Method 

This literature review employed a narrative review approach, aimed at synthesizing current knowledge on the 
pedagogical challenges and support needs of non-education science instructors in higher education. Narrative reviews 
emphasize qualitative synthesis and interpretation over statistical generalization, offering valuable context and 
thematic insights into complex academic issues [16,17]. This review followed the structured approach proposed by Levy 
and Ellis [18], which includes literature search and screening, data extraction, and synthesis. 

Relevant studies published between 2019 and 2024 were identified through academic databases such as Google Scholar, 
ERIC, SAGE Journals, Taylor & Francis Online, and ScienceDirect. In addition, the AI-powered platform SciSpace was 
used to enhance the efficiency of the review process. SciSpace's advanced search features, supported by large language 
models and vector-based queries, enabled quicker identification and analysis of relevant literature [19,20]. The tool’s 
multilingual support, annotation, and summarization functions were also instrumental in facilitating thematic synthesis 
and collaboration. However, technical limitations, such as occasional issues with reference export compatibility, were 
noted [21]. 

From the selected literature, six key themes emerged: (1) Pedagogical Challenges of Non-Education Instructors, (2) 
Faculty Development and Professional Growth, (3) Technology Integration in Science Education, (4) Impact of 
Institutional Support and Systemic Factors, (5) Cultural Differences and Institutional Dynamics, and (6) Non-Education 
Instructors in the Philippines. These themes guided the analysis and presentation of findings in this review. 

3. Discussion 

This narrative literature review presents a thematic synthesis of studies examining the challenges and support needs 
of non-education science instructors in higher education. Through a structured review process, six major themes 
emerged, each highlighting critical dimensions that shape the instructional experiences of these instructors. These 
themes reflect recurring patterns across global and local contexts, particularly within the Philippine higher education 
landscape. The discussion below explores each theme in depth, drawing on recent research to highlight the pedagogical, 
institutional, technological, and cultural factors influencing teaching effectiveness. Emphasis is placed on understanding 
the nuances of these challenges and identifying support strategies that can enhance instructional quality, professional 
growth, and student outcomes. 
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3.1. Pedagogical Challenges of Non-Education Instructors 

Teaching in Higher Education does not require instructors to have an education degree as outlined in CMO No. 40, s. 
2008 [22]. Consequently, these non-education instructors have not been given training in teaching that is required to 
deliver academic norms. Somosot and Relox [23] highlight that college instructors are either new to the field of teaching 
or lack training in teaching entirely. Thus, non-education instructors in higher education face numerous pedagogical 
challenges, primarily stemming from their lack of formal training and the demands of diverse student needs, 
institutional pressures, and professional growth. It is important to note that, while these instructors have content 
knowledge, they seem to have insufficient pedagogical understanding [24]. 

Institutional demands further complicate teaching for non-education instructors. Neoliberal frameworks emphasizing 
standardization and efficiency often stifle innovative practices, shifting focus from meaningful learning to assessment 
conformity [25]. This is particularly challenging in science education, where fostering curiosity and critical thinking is 
essential. Without institutional support, instructors often struggle to align their teaching with these systemic pressures. 

Many instructors turn to self-directed learning to fill gaps in their pedagogical knowledge. Shavelson [26] highlights 
how tools like YouTube and guidebooks help build content and pedagogical content knowledge (PCK). However, the 
heavy reliance on traditional lecture methods and limited active learning integration may hinder student engagement. 
Collaborative support from peers and teacher educators can bridge these gaps, offering mentorship and resources to 
address practical teaching challenges [26]. 

Classroom management and lesson delivery are additional challenges. This involves adapting to students' expectations, 
accommodating the diverse needs of learners, and transitioning from their prior professional roles. To address these 
challenges effectively, they often implement interactive activities and establish clear guidelines [27]. The study of Trudel 
et al. [28] also found that preventative measures, such as clear expectations and positive routines, are crucial for 
reducing disruptions. Furthermore, professional development programs focusing on classroom strategies and 
pedagogical growth have shown promise, but these must be tailored to the unique needs of non-education instructors 
[29]. 

Thus, non-education instructors face a range of pedagogical challenges, from addressing diverse student needs to 
overcoming gaps in their training and navigating institutional pressures. While self-learning, collaboration, and 
structured professional development offer solutions, tailored support remains essential to enable these instructors to 
deliver high-quality science education effectively. 

3.2. Faculty Development and Professional Growth of Non-Education Teachers 

Faculty development and professional growth initiatives are crucial for enhancing the teaching competencies of non-
education instructors in higher education, particularly in science education. Professional development programs have 
demonstrated significant effectiveness in improving instructional quality, promoting innovative teaching methods, and 
integrating technology into pedagogical practices. Structured in-service training programs, for instance, have been 
associated with a 61% improvement in instructional quality and a 71% enhancement in student performance, largely 
due to their focus on hands-on workshops and peer collaboration [30]. These initiatives create a supportive learning 
environment that fosters teacher confidence and facilitates the adoption of effective teaching strategies. 

Faculty development programs (FDPs) play a pivotal role in equipping instructors with modern pedagogical approaches 
and the skills necessary for technology integration [31]. Their structured design, which often includes pre- and post-
assessments, enables measurable improvements in teaching efficacy and attitudes toward innovative practices [31]. 
Additionally, non-face-to-face professional development programs targeting facilitation competencies have shown 
substantial success in enhancing teaching efficacy and flexibility [32]. Such programs cater to diverse learning needs, 
allowing instructors to participate in professional growth opportunities that align with their schedules and preferences 
[32]. 

The impact of these training programs extends beyond instructional quality to fostering greater self-efficacy and 
confidence among non-education instructors [33]. Participation in structured training programs has been linked to 
increased confidence and reduced teaching anxiety, particularly for instructors new to teaching [33]. Professional 
training programs have been proven to enhance teachers' motivation and self-confidence, fostering improved teaching 
strategies and better learning outcomes for students [34]. While, peer collaboration and hands-on workshops are 
integral components of in-service training, contributing to enhanced motivation and professional satisfaction among 
participants [30]. 
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Despite these successes, significant gaps remain in current faculty development efforts. Many professional development 
initiatives lack a structured framework explicitly linked to student learning outcomes, reducing their overall 
effectiveness [35]. Programs often fail to conduct comprehensive needs assessments, resulting in a disconnect between 
the training offered and the specific pedagogical requirements of higher education science faculty [36]. Furthermore, 
feedback mechanisms in educational contexts have been found to elevate the quality of education by improving the 
processes of selecting and training educators. This strategy not only strengthens immediate learning outcomes but also 
fosters the sustained involvement of subject matter experts in advancing education [37]. 

Addressing these gaps is critical to achieving transformative change in faculty development. While existing programs 
have demonstrated the potential for incremental improvements, a more robust approach that incorporates structured 
frameworks, targeted needs assessments, and effective feedback mechanisms are necessary to fully realize their impact. 
By prioritizing these aspects, higher education institutions can better support the professional growth of non-education 
instructors, ultimately enhancing teaching quality and student learning outcomes. 

3.3. Technology Integration in Science Education 

Integrating educational technology into teaching practices presents significant challenges for non-education 
instructors, particularly in science instruction, due to technological, organizational, and attitudinal barriers [38, 39]. 
Infrastructure issues such as unreliable internet access and outdated hardware are common obstacles that limit the 
effective use of technology in classrooms [38, 39]. Additionally, the scarcity of educational resources and tools further 
discourages instructors from adopting technology [39]. The cost of digital technologies and resources can be 
prohibitive, limiting access for some students and educators [40] which underscores the need for enhanced access to 
reliable technology and resources to support both instructors and students in educational settings. 

A lack of training is another critical barrier, as many non-education instructors are not adequately equipped with the 
skills and knowledge needed to effectively utilize educational technology [41, 42]. This gap often leads to frustration 
and resistance to technology integration [41, 42]. Continuous professional development programs that offer practical, 
hands-on training and ongoing institutional support are essential for building instructors' confidence and competency 
in using technology effectively [41, 43]. Furthermore, structured frameworks such as TPACK help educators connect 
technological tools with pedagogical and content knowledge, fostering more effective integration into their teaching 
practices [44]. 

Attitudinal barriers also play a significant role in hindering technology adoption. Resistance to change, often stemming 
from technophobia or negative past experiences, can prevent instructors from embracing new tools and methods [39, 
42]). Addressing these attitudes through supportive measures such as peer tutoring and collaborative learning 
environments can help instructors overcome their reluctance. Peer-support mechanisms, including discussion boards 
and electronic journals, provide platforms for instructors to share experiences and solutions, fostering a sense of 
community and shared learning [45]. 

Despite these challenges, the integration of technology in science instruction offers transformative benefits. Tools such 
as Learning Management Systems (LMS), virtual laboratories, and interactive simulations have been shown to enhance 
student engagement and learning outcomes. For instance, virtual labs and simulations facilitate active learning 
environments, enabling students to interact with complex scientific concepts in an engaging and practical manner [46]. 
Additionally, personalized instruction through LMS allows educators to cater to diverse student learning needs and 
paces, resulting in improved educational outcomes [47]. A meta-analysis further highlights the positive impact of digital 
tools on student performance, demonstrating a significant effect size (g = 0.65) in secondary education settings [48].  

However, challenges such as the digital divide, privacy concerns, and the need for teacher training persist and must be 
addressed to maximize the potential of technology in science education [49]. By addressing these challenges 
comprehensively, educators can leverage technology to transform traditional teaching methods into more effective and 
engaging learning experiences, ultimately enhancing both teaching practices and student outcomes. 

3.4. Impact of Institutional Support and Systemic Factors on Teaching Effectiveness 

Institutional factors, including workload and resource availability, play a significant role in shaping the teaching 
practices of non-education instructors, particularly in higher education. Heavy workloads and limited resources can 
negatively impact teaching quality, reducing the time instructors have for preparation and engaging with students [50]. 
This means that the heavier the workload, the less likely instructors are to deliver quality instruction. The job demands-
resources theory further explains this phenomenon, suggesting that excessive demands coupled with insufficient 
resources can lead to stress and ultimately reduce teaching quality [51]. 
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Resource availability is another critical determinant of teaching effectiveness. Institutions that provide robust support 
systems, including mental health resources and professional development opportunities, can significantly enhance 
faculty well-being and instructional practices [51]. 

Systemic challenges further compound the difficulties faced by non-education instructors. Limited access to 
professional development opportunities remains a pervasive issue. Acharya and Subedi [52] noted that science 
educators often lack ongoing training necessary to sustain effective teaching strategies. Systemic inequities also 
exacerbate these challenges, particularly in STEM fields, where resource distribution disparities disproportionately 
affect underrepresented groups, leading to lower student performance and retention [53]. 

Despite these challenges, some institutions are beginning to recognize the importance of equitable resource allocation 
and structured professional development programs, signaling a potential shift toward more supportive environments 
for educators. This shift has the potential to improve teaching practices and foster better student outcomes, particularly 
in disciplines like STEM, where systemic challenges are most pronounced. Addressing these institutional and systemic 
factors through targeted interventions and strategic support mechanisms can significantly enhance the teaching 
effectiveness of non-education instructors, ultimately benefiting both educators and learners. 

3.5. Cultural Differences and Institutional Dynamics 

Foreign studies reveal that non-education instructors face systemic challenges in delivering academic norms, with 
cultural differences and institutional dynamics playing a significant role. Payne et al. [54] note that language barriers 
and unfamiliar teaching contexts often hinder these instructors' effectiveness, particularly in international settings 
where cultural expectations vary widely. These challenges necessitate significant adaptation on the part of instructors, 
who must modify their teaching strategies to align with institutional norms while addressing cultural nuances. 

Institutional support is critical in mitigating these challenges. Smith and Wyness [55] highlight that professional 
development programs, including peer review systems and collaborative teaching communities, enhance instructors' 
motivation and ability to adapt to academic standards. Moreover, the availability of teaching resources, such as 
technology and instructional materials, significantly impacts teaching quality, as underscored by Kim et al. [56]. 
However, disparities in access to these resources often exacerbate the difficulties faced by instructors, particularly in 
resource-constrained settings. 

Tailored professional development programs have been effective in various contexts. Payne et al. [54] report on 
initiatives at Texas A&M University designed to improve instructors' language proficiency and pedagogical skills, 
yielding positive outcomes. Similarly, Vovk et al. [57] describe structured mentorship and financial incentives in certain 
countries, which foster continuous growth among instructors. Labzina [58] highlights the value of collaborative learning 
environments, such as communities of practice and reading groups, in providing platforms for instructors to refine their 
teaching methodologies through shared experiences. Despite these successes, systemic issues like limited funding and 
uneven participation remain persistent barriers to program effectiveness. 

Technology integration has emerged as a vital strategy for improving instructional quality and managing workload. 
Khanna et al. [59] emphasize the benefits of technology-enabled tools, such as interactive software, which offer 
personalized instruction and immediate feedback, significantly enhancing teaching efficacy. Similarly, Mauliska and 
Karlssön [60] note that innovative technology-driven methods can increase student engagement, bridging gaps where 
traditional teaching methods fall short. However, as Ansari et al. [61] caution, integrating technology effectively requires 
comprehensive teacher training and improved infrastructure. Castro [62] suggests that professional development 
programs focused on technology can streamline lesson planning and resource allocation, easing instructors’ workload. 
Yet, the need for ongoing technical support remains a critical challenge. 

Aligning non-education instructors with academic norms in diverse cultural and institutional contexts requires a 
multifaceted approach. Tilovatova [63] stresses the importance of fostering cultural competence, which involves 
understanding and respecting diverse cultural backgrounds and perspectives. This can be achieved by incorporating 
these perspectives into the curriculum, bridging gaps between instructors and students. Institutional strategies, such 
as those proposed by Webb et al. [64], advocate for glocalization of curriculum practices—ensuring alignment with both 
global standards and local needs. 

Inclusive teaching practices also contribute significantly to this alignment. Inclusive teaching practices bring significant 
benefits, but they also come with challenges that require attention. Educators may encounter implicit biases and 
structural obstacles that complicate the adoption of inclusive approaches [65]. Moreover, there is a pressing need for 
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more extensive training and professional development to prepare teachers with the competencies necessary for 
successful inclusive education [66]. 

3.6. Non-Education Instructors in The Philippines 

The challenges faced by non-education instructors in the Philippine educational system have been well-documented in 
recent studies, emphasizing the impact of inadequate training and systemic support on teaching effectiveness. For 
instance, Damalerio et al. [67] and Bucao et al. [68] highlight that non-education instructors often lack the necessary 
pedagogical training, resulting in difficulties in curriculum delivery and classroom management. Additionally, job 
mismatch—where instructors are assigned teaching responsibilities outside their academic expertise—further 
exacerbates feelings of inadequacy and stress, as noted by Bucao et al. [68]. Moreover, Genosas et al. [69] point out that 
balancing teaching duties with the pursuit of further education presents significant challenges in time management, 
often leading to burnout. These findings underscore the multifaceted difficulties these instructors face in aligning with 
academic norms. 

Institutional support plays a pivotal role in mitigating these challenges and enhancing the effectiveness of non-
education instructors. Esmane and Quezon [70] emphasize the value of professional development opportunities, such 
as training programs and mentorship, which equip instructors with the skills needed to adapt to their teaching roles. 
Similarly, financial aid and emotional support from institutions have been shown to empower instructors, improving 
both their confidence and job performance [69]. However, the literature also indicates systemic limitations, such as 
inadequate resources and teacher shortages, which may hinder the effectiveness of these supportive measures. For 
example, Cauilan [71] note that state universities often face budget constraints, limiting the scope and accessibility of 
faculty development programs. These systemic issues suggest that while institutional efforts are vital, comprehensive 
reforms in the educational framework are necessary to address foundational challenges. 

In response to these challenges, non-education instructors employ various coping mechanisms to navigate academic 
demands effectively. Magno [72] and Fronda [73] observe that flexibility and adaptability are critical traits, as 
instructors adopt innovative teaching methods to enhance curriculum delivery and student engagement, particularly 
during the pandemic. Help-seeking behavior is another significant strategy, with instructors leveraging peer support 
and institutional resources to manage stress and workloads, fostering a collaborative academic environment [69, 74]. 
Furthermore, strategic rest and well-being practices, such as maintaining work-life balance, are crucial for sustaining 
long-term professional engagement [75, 69]. While these strategies have proven effective, disparities in access to 
resources and support systems remain a concern, leading to varied coping experiences among instructors. This 
highlights the importance of tailored interventions to address the unique needs of non-education instructors in the 
Philippine educational context. 

4. Conclusion 

The review of related literature and studies highlights the multifaceted challenges and coping mechanisms of non-
education instructors as they navigate the demands of academic norms. These instructors, often coming from diverse 
professional backgrounds, face significant hurdles, such as limited pedagogical training, resource inadequacies, and 
mismatched roles. The findings emphasize that these issues can hinder their teaching effectiveness and overall 
adaptation to academic standards. Despite these obstacles, institutional support through professional development 
programs, mentoring, and technological integration has shown promise in equipping instructors with the tools needed 
to meet their instructional responsibilities effectively. 

Moreover, the review underscores the role of individual resilience and adaptability in overcoming professional 
challenges. Non-education instructors demonstrate innovative approaches in their teaching practices, leveraging 
technology and collaborative networks to enhance their delivery. While institutional initiatives provide structural 
support, the instructors' ability to balance personal and professional demands significantly contributes to their success 
in fulfilling academic expectations. These insights point to the need for more comprehensive, inclusive strategies that 
address both systemic and individual factors, fostering a supportive environment for non-education instructors to 
thrive in their roles. 
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