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Abstract

The current teaching methods used in Science, Technology, Engineering, and
Mathematics(STEM) education in Nigerian classrooms often result in passive
and disengaged learning, as educators primarily talk while students listen, with
little to no active engagement. Students are often assigned homework
afterward, which many struggle to complete, leading them to copy from one
another without truly understanding the material. This paper advocates for the
adoption of the flipped classroom model, where students engage with learning
materials before class, allowing class time to be used for discussions,
interactions, and collaboration. In this model, educators act as moderators,
creating an engaging environment where initial assignments, typically done at
home, are instead solved in class. This approach fosters better understanding,
helps students collaborate, and addresses areas of weakness. The paper
reviews studies where the flipped classroom model has been effectively
implemented and highlights its benefits. It also examines the state of STEM
education in Nigeria and suggests strategies for flipping classrooms using
available resources, such as educators preparing materials with student
participation. Additionally, the paper discusses the role of government,
stakeholders, and NGOs in providing key resources like digital tools,
electricity, and internet access to effectively implement this model
in public schools.
Keywords: Flipped Classroom; STEM Education; Educational Technology; Student

Engagement

Introduction

STEM education, an acronym for Science, Technology, Engineering, and Mathematics,
emphasizes the development of problem-solving, critical thinking, creativity, and innovation
skills. Since its inception by the United States National Science Foundation in 2001, STEM
education has been globally integrated into the educational systems of many countries,
including Nigeria (Odesomi, 2023). While mathematics and science are widely taught at the

secondary school level in Nigeria, engineering and technology are less prevalent. Moreover,
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even in institutions where STEM education is fully implemented, the teaching methods often
result in inadequate and low-quality knowledge acquisition by students. The relevance of
STEM education to economic development is undeniable. However, in Nigeria, realizing the
full potential of STEM education is challenging due to numerous obstacles, including the
need for greater investments, better training, innovative curriculum development, and
updated educational policies (Fomunyam, 2019; Oluyemisi, 2023).

As the world evolves and embraces modern advancements across various sectors,
education has also undergone significant transformations, aiming to foster a learning
environment that is more efficient, flexible, and effective (Aycicek & Yelken, 2018). Over
time, innovations in teaching and learning processes have been introduced, enriching the
classroom experience and presenting new opportunities for development.

Globally, there is a growing recognition of the critical role that education plays in a
nation's economic advancement. This has led to a continuous search for innovative ways to
enhance teaching and learning experiences. The COVID-19 pandemic further accelerated the
shift from traditional 'instructional discourse' to more hybrid and interactive teaching methods
(Parker et al., 2022). Classrooms are increasingly moving away from passive learning
models, embracing active participation through the integration of technology, both tangible
(e.g., tablets, smartboards) and intangible (e.g., digital learning applications) (Samarraie,
Shamsuddin & Alzahrani, 2019).

In the quest to create a more dynamic and student-centred learning environment,
various pedagogical innovations have been introduced, such as project-based learning,
cooperative learning, design thinking, and gamification. These methods not only leverage
technology but also emphasize active learning and student engagement. Among these
innovations, the flipped classroom model has gained significant attention from researchers
and educators (Cabi, 2018).

The flipped classroom, also known as the inverted classroom (Samarraie, Shamsuddin
& Alzahrani, 2019), reverses the traditional learning structure. In this model, students engage
with digital resources and instructional materials at home, allowing classroom time to be
dedicated to active, hands-on learning. Essentially, the "homework" is done in the classroom,
with the teacher present to guide and assist, while the passive absorption of content happens
outside the classroom. This model has been widely adopted in developed countries, but its
implementation in Nigeria remains limited, with only 8 out of 123 federal university lecturers

utilizing it, according to recent studies (ldhalama, Krubu & Etebu, 2023). Despite its
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potential, the flipped classroom model is not yet mainstream in Nigeria, particularly in STEM
education.

The relevance of STEM education to economic development is undeniable. However,
in Nigeria, realizing the full potential of STEM education is challenging due to numerous
obstacles, including the need for greater investments, better training, innovative curriculum
development, and updated educational policies (Fomunyam, 2019; Oluyemisi, 2023). The
adoption of flipped classrooms in Nigeria faces additional challenges, such as the need for
above-average pedagogical expertise, significant time investment in teacher preparation, and
the persistent use of digital technology, which may be met with resistance due to socio-
cultural factors, especially among younger learners (Orli¢, Mari¢ & Petojevic¢, 2023).

This paper focuses on the flipped classroom model and its potential significance for
STEM education in Nigeria. It aims to explore the impact of flipping classrooms on learning
outcomes, student engagement, and teacher effectiveness. By analysing the current state of
STEM education in Nigeria, the challenges faced by educators and students, and the role of
technology in facilitating flipped classrooms, this study seeks to offer insights into how this

model can be effectively implemented in Nigeria's education system.

Global Perspectives and Insights on Flipped Classrooms

Numerous studies have explored the impact of the flipped classroom model on student
performance, highlighting both its benefits and challenges. For instance, Nwosisi, Ferreira,
Rosenberg, and Walsh (2016) investigated the effectiveness of flipping 30% of course
content in a classroom setting. Their study demonstrates that incorporating the flipped
classroom approach for a portion of the course content significantly benefits students, though
some may initially struggle to adapt to this instructional style. The flipped classroom model
facilitates greater interaction among students and between students and instructors, leading to
improved learning outcomes. Qualitative results showed that 94% of students preferred this
approach, with 72% indicating that it helped them learn the material better.

Chou, Chen, and Chia-Jen (2021) examined the impact of flipped learning on student
motivation and attitude, particularly in language learning. Their study, which involved 386
high school students in Taiwan, found that students participating in flipped teaching models
demonstrated better comprehension of the content. This improvement was linked to changes

in learning style and attitude, enhancing overall learning effectiveness. The study suggested
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that tailored instructional materials, such as films, could significantly support underachieving
students by aligning with their individual abilities.

Nouri (2016) explored perceptions of the flipped classroom model in a university
research methods course. The study used a questionnaire with 240 students and revealed a
positive attitude towards the flipped classroom, video as a learning tool, and Moodle as a
supporting tool. The positive attitude was correlated with increased motivation, engagement,
and effective learning, with low achievers reporting more favourable outcomes regarding
video use and perceived learning effectiveness.

Dogan, Batdi, and Yasar (2021) conducted a meta-analysis of 30 studies on the
effectiveness of the flipped classroom approach in science education. Their analysis revealed
a positive medium effect (g = 0.727) on academic achievement, with the highest effect sizes
observed in Physics and Chemistry and the lowest in Biology. The model was most effective
in small-sized classes and at the Primary School level, providing valuable insights into its
applicability across various science subjects and educational settings.

Tang, Abuhmaid, Olaimat, Oudat, Aldhaeebi, and Bamanger (2021) investigated the
efficacy of online and combined online-flipped learning models during COVID-19. Their
study found that students were generally dissatisfied with online learning, particularly with
communication and Q&A modes. However, the combined model of online teaching with
flipped learning significantly improved students' learning, attention, and course evaluation.
This finding highlights the potential benefits of integrating flipped learning with online
approaches, especially in challenging circumstances such as a global pandemic.

Divjak, Rienties, Iniesto, Vondra, and ZiZak (2022) presented a systematic literature
review of online flipped classroom approaches in higher education during the pandemic.
Analyzing 205 publications, with 18 studied in detail, their research indicated that educators
with prior experience in flipped classrooms adapted more successfully to online
environments than those without. The review identified gaps in current research, such as the
effectiveness of flipped classrooms in different courses and contexts, cognitive and emotional
aspects of student engagement, and data protection. It emphasized the need for more
comprehensive and rigorous examination of online flipped classroom delivery.

The growing body of research on flipped learning demonstrates its potential to
enhance student engagement, improve academic performance, and foster deeper connections

between educators and learners. Studies across different educational settings, from secondary
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schools to universities, consistently reveal that the flipped classroom model leads to better
comprehension, active participation, and skill development, especially in STEM education.
However, while studies across various countries demonstrate that the flipped
classroom model can improve student engagement and academic achievement, its success is
highly dependent on the context in which it is implemented. Factors such as access to
technology, teacher preparedness, and cultural receptiveness play a significant role in shaping
the outcomes of flipped classrooms. Therefore, it is crucial to evaluate the educational
landscape of each country to determine the feasibility and potential impact of this approach.
In the case of Nigeria, understanding the current state of STEM education and the unique
challenges faced by educators and students will help identify the necessary adaptations to

maximize the benefits of flipped learning.

Current State of STEM Education in Nigeria

To understand the current state of STEM education in Nigeria, it is essential to
evaluate the progress made thus far and the approaches or policies in place to foster further
advancement.

The introduction of Science, Technology, Engineering, and Mathematics (STEM)
education in Nigeria stems from the government's recognition of its critical role in national
technological and economic development. Drawing lessons from the impact of STEM
education in advanced economies, Nigeria has worked to incorporate this educational
innovation into its system. However, several challenges have hindered the full realization of
its potential. As highlighted by Chisom et al. (2023), these challenges range from systemic
issues such as poverty, inadequate school funding, poorly trained teachers, and limited
learning resources, to more technical obstacles, including a shortage of specialized STEM
instructors, limited integration of digital tools, inconsistent policy implementation, and a
weak research and innovation ecosystem.

In response to these challenges, Nigeria has made efforts to promote STEM education
through the establishment of specialized institutions, such as Yaba College of Technology
and the Federal College of Arts, Science, and Technology (Ojetunde, 2021). Subsequently,
the creation of universities like the Federal University of Technology, Minna (FUT Minna),
the Federal University of Technology, Owerri (FUTO), and Ladoke Akintola University of
Technology (LAUTECH) further reinforced these efforts. These institutions focus on STEM-
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related courses with the goal of advancing technological and scientific innovation within the
country.

Chisom et al. (2023) emphasized the need for legal and policy reforms in Nigeria's
STEM education system. Key recommendations include the provision of free STEM
education at the secondary and tertiary levels, gender equality in STEM fields, skill
acquisition programs, improved employment opportunities for STEM educators, and the
adoption of Fourth Industrial Revolution (4IR) technologies. According to Shonhe, Jain, and
Akakandelwa (2023), students exposed to STEM education through 4IR technologies are
better prepared for technical careers, such as coding, data analysis, and robotics. However, in
Nigeria, many students graduate from STEM programs with only theoretical knowledge,
lacking practical skills necessary for success in these fields (Aina, 2022).

A critical shortfall in the current state of STEM education in Nigeria is the insufficient
focus on research output, which Umar (2019) argues is crucial for both academic and
economic development. Areas requiring greater national investment include educational
technology research, problem-solving methodologies, and comparative studies on STEM
education models such as the flipped classroom system.

Moreover, Nigeria’s STEM education policies are evolving slowly. While curricula
reforms aimed at prioritizing science and technical education have gained attention,
particularly in secondary education, challenges remain in policy implementation. Efforts to
improve the teaching of core subjects such as mathematics, physics, chemistry, and biology
continue, yet progress is hampered by inconsistent application of comparative analyses of
global best practices in STEM education (Min, 2020; Aina, 2022).

Challenges Faced by Educators and Students in STEM Learning
The early integration of science into Nigeria's education system encountered significant
challenges, particularly due to the lack of skilled teachers to instruct basic sciences such as

arithmetic and algebra (Usman, 2020).

Inadequacy and Neglect of Teachers

A common misconception is that STEM education solely involves a teacher's ability to teach
science in a classroom, regardless of practical expertise. In reality, STEM subjects are far
more effective when taught with a strong emphasis on hands-on experimentation rather than
traditional methods. This underscores the need for educators to possess both pedagogical and

technical expertise to teach STEM effectively.
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Without adequate training, orientation, and support, teachers are unable to fulfill the
core objective of STEM education—preparing students for practical achievements and
contributing to economic development (Chisom et al., 2023).

This inadequacy is exacerbated by the recruitment of unqualified individuals to teach
STEM subjects. In some cases, teachers may feel it is unnecessary to pursue quality training
since they can secure positions through connections or corrupt practices, especially in
publicly funded schools with lax supervision. These practices compromise the delivery of
quality education.

Inadequate Funding

Funding is critical to establishing and sustaining a successful educational system (Aina,
2022). The annual education budgets in many developed countries reflect the importance they
place on education. By contrast, Nigeria has historically allocated insufficient resources to
education, maintaining a pattern of underfunding that hinders progress. Since independence,
Nigeria's education budget has consistently fallen short, both in comparison to other
developing African nations and the UNESCO recommendation of 15-20% of the national
budget (UNESCO, 2021; Premium Times, 2023; Ohaegbulem & Chijioke, 2023).

This funding shortfall extends beyond the national budget. It manifests in the lack of
essential resources for STEM education, including inadequate laboratories, technical tools,
and conducive learning environments. Moreover, there is a lack of investment in training
more STEM educators and supporting students pursuing STEM fields (Aina, 2022; Ojetunde
& Oluwatoyin, 2021).

According to Ohaegbulem and Chijioke (2023), the consequences of inadequate
funding in Nigeria's education system are evident in the country's economy. Rather than
using education to stimulate national economic growth, Nigeria contributes to the economies

of countries that prioritize education and offer superior educational opportunities.

Low Rate of Research Output

Research is a key driver of development, but in Nigeria, much of the research relevant
to education is derived from foreign sources. Aina (2022) highlights the low rate of
educational research output in Nigeria, especially when compared to other African nations
such as South Africa, Ghana, Zimbabwe, and Kenya.
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While Nigeria has a tradition of facilitating final-year undergraduate research
projects, these efforts are often limited in scope, lacking sufficient authenticity, funding, and
credibility. As a result, they are frequently viewed as subpar research initiatives.
Inconsistency of Government Policy

Policies are designed to foster development and progress, yet in Nigeria, the challenge
lies not in policy creation but in policy implementation. Although Nigeria frequently revises
its educational policies, there is a persistent lag in educational development due to the
inconsistent and often superficial enforcement of these policies (Eze, 2023).

Bello (2021) describes Nigeria's policy approach as a "out with the old, in with the
new" system, in which leaders introduce new policies without conducting proper background
research on the necessity of these changes or the credibility of the proposed policies. This
inconsistent approach hinders long-term educational progress.

Building on these challenges, the next section will explore how flipped learning can
be effectively implemented in Nigerian STEM classrooms. By addressing the challenges
unique to the Nigerian context, we will outline a structured approach that leverages available
resources, equipping educators and students with the necessary tools to thrive in a flipped

learning environment.

Implementation of Flipped Learning in Nigerian STEM Education
Flipping STEM classrooms involves a structured process that can be grouped into five key
areas:

1. Understanding the Importance of Flipping the Classroom

2. Teacher Training on the Use of Digital Tools.

3. Preparation of Learning Materials

4. Grading Strategies

5. Implementation of the Model
Understanding the Importance of Flipping the Classroom

It is essential for teachers, lecturers, and school management to recognize the

significance of flipping the classroom. When the value of an initiative is understood,
commitment to it naturally follows. The first step in implementing a flipped classroom in
Nigeria’s educational system is cultivating an awareness of its necessity and benefits. While
numerous factors come into play during implementation, the foundational desire to embrace

this model is paramount.
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Benefits of the Flipped Classroom Model:

1. Skill Development: The preparation phase empowers students to acquire skills that
extend beyond the classroom, such as creating presentation slides, video editing,
teamwork, and effective communication. Involving students in the preparation
process equips them with essential digital and soft skills.

2. Enhanced Educator-Student Connection: Collaborating with students during the
flipping process fosters deeper relationships. This connection enhances the teaching
experience, as students are more likely to engage when they feel a bond with their
educator, ultimately leading to improved performance.

3. Active Learning: The flipped model encourages students to engage actively with the
material during class. With prior knowledge, students can contribute meaningfully to
discussions, making classes more enjoyable and dynamic.

4. ldentifying Struggles: Class time becomes an opportunity to identify students
struggling with specific concepts, as it focuses on problem-solving and discussions.

5. Creating Open Educational Resources: As educators develop materials, they
contribute to a repository of open educational resources that can benefit learners
worldwide. This not only enhances the educator’s profile but also creates potential
opportunities through platforms like YouTube.

6. Skill Refinement for Educators: Educators also benefit by sharpening their own
skills, especially in digital technology, which is crucial for integrating tech into

teaching.

Recognizing these numerous benefits is vital as we move to the next step of flipping the
classroom.

Teacher Training on the Use of Digital Tools

To effectively implement the flipped classroom model, one critical area that requires
attention is the training of teachers in using digital tools. While many educators have deep
knowledge of the subjects they teach, they often lack proficiency in digital skills, which are
crucial for creating and delivering flipped classroom materials. Organizations such as
Schoolinka have already made strides in offering such training, but more comprehensive and

widespread initiatives are needed.

Importance of Digital Literacy for Educators
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STEM educators need to be proficient not only in their subject matter but also in
essential digital tools to create a dynamic and interactive learning environment. When
educators become adept with technology, they can equip their students not only with
academic knowledge but also with the digital skills required in the modern world. This fusion

of content expertise and digital literacy enhances student learning and engagement.

Key Skills for STEM Educators
e Slide Preparation: Teachers need to learn how to create well-organized and visually
engaging slides for classroom instruction. Tools like Microsoft PowerPoint, Google

Slides, Nearpod and Canva allow educators to create engaging and interactive slides.

Nearpod, in particular, is a powerful tool that enables teachers to embed quizzes,
polls, and collaborative activities directly into their presentations, making the learning
experience more interactive and dynamic.

e Video Editing: With flipped learning, videos are a core component. Educators should
be trained on how to record and edit instructional videos using software like Adobe
Premiere, Camtasia, or Adobe Captivate.Educators can create instructional videos
with these tools, giving students access to learning materials that can be reviewed
anytime. Training in video editing ensures that teachers can produce high-quality
videos that enhance students’ understanding of complex topics.

e Graphic Design: Tools like Canva can help teachers design instructional materials,
infographics, and visual aids that make lessons more engaging.

e Basic Computer Knowledge: This includes knowing how to troubleshoot simple
technical issues, organize digital files, and use online platforms to share resources
with students.

In addition to the above skills, educators should be familiar with online tools that make
formative and summative assessments more interactive and engaging. Platforms such as

Kahoot,Bamboozle, and Quizizz can be integrated into lessons to test students' understanding

of materials in a fun, competitive way. These tools provide immediate feedback and help
educators gauge student progress in real time.

Preparation of Learning Materials

Once the importance of flipping the classroom is understood and educators have acquired the
necessary skills in using digital tools, the next step involves preparing the learning materials.

This stage can be one of the most challenging aspects of the flipped classroom model,
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requiring time and energy. While pre-existing resources can be utilized, materials created by
educators are often more relatable and tailored to their students' needs.

By investing time in creating these resources—such as videos or articles—educators
ensure they have valuable learning materials for future classes. This upfront effort pays off
throughout the academic year, as these resources can be reused and shared. Moreover,
hosting videos on platforms like YouTube allows educators to reach a broader audience while
maintaining a focus on their students' comprehension.

For educators in higher institutions, a practical approach to material preparation involves:

1. Manuscript Preparation: Before the semester begins, take the time to prepare clear
manuscripts of the topics you will be teaching. This foundational work sets the stage for
effective teaching and ensures that your content is well-organized.

2. Collaborate with Course Representatives: Align with the course representatives of
the various levels you teach to mobilize students willing to assist in creating PowerPoint
slides based on your written documents. Overseeing this process not only helps you prepare
instructional materials but also enhances the students’ skills in content creation and
presentation.

3. Skill Development: Engaging students in the preparation of learning materials
sharpens their skills and provides them with valuable experience that will benefit them in
their future careers. The collaborative effort fosters a sense of ownership and investment in
their learning.

4. Video Narration and Editing: Once the slides are prepared, narrate the content and
distribute the recordings to another group of students for video editing. While many students
may lack editing skills, this presents an opportunity for them to gain relevant competencies
that extend beyond the classroom. Consider investing in courses on video creation and editing
for those interested, enabling skilled students to train their peers.

5. Hosting the Content: After successfully creating the videos, the next step is hosting
them. Platforms like YouTube are ideal for sharing your content, especially if your institution
lacks a dedicated Learning Management System (LMS). Hosting on YouTube allows you to
reach a global audience while effectively flipping your classroom.

6. Focus on Student Comprehension: While it’s important to create content that can
serve a wider audience, remember that your primary focus should be on your students'
comprehension. Tailoring the videos to meet their specific learning needs ensures that they

can fully engage with the material.
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By implementing these strategies, higher education educators can efficiently prepare
learning materials while empowering their students with essential skills, thereby enhancing

the overall educational experience.

For educators in secondary schools, flipping the classroom is not only possible but also an
exciting opportunity for growth and innovation. While it may be easy to cite various
challenges as reasons for not implementing this approach, the true limitation often lies within
our own mindset. Recognizing the critical importance of flipping the classroom can empower
educators to overcome obstacles and embrace this transformative method of teaching.

To effectively implement this strategy, secondary school educators can adopt a similar
process to their higher education counterparts. Encourage your students to develop valuable
skills by guiding them through the preparation of PowerPoint slides and video editing.
Consider using school breaks as dedicated time for skill-building and resource preparation,
rather than traditional summer lessons. This approach allows students to gain practical
experience while fostering a sense of ownership and pride in the materials they help create.

By collaborating with students on these projects, educators not only enhance their
connections with them but also make the learning process more engaging. When students are
involved in the creation of educational resources, they are more likely to appreciate and
actively participate in the learning experience when it is time to review the materials. Their
involvement fosters a deeper connection to the content, making it more relevant and

enjoyable for them.

Grading Strategies

In the context of secondary education, students tend to take their viewing and reading of
materials seriously. However, this may not be the case for many students in higher education.
To encourage them to actively engage with video content and reading materials, consider
implementing the following grading model:

1. Pre-Class Quiz: At the beginning of each class, conduct a quiz based on the content of
the videos watched. This quiz should contribute to the overall performance evaluation,
accounting for approximately 10-15% of their final grade. This initial assessment serves as a
motivator for students to engage with the material before coming to class.

2. Post-Class Quiz: To accommodate students who may watch the videos but struggle

with comprehension, administer a second quiz after class discussions and explanations. This
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quiz should carry more weight than the initial quiz, reinforcing the importance of
understanding the material. By offering a second opportunity to demonstrate comprehension,
you acknowledge varying levels of understanding while encouraging thorough engagement
with the content.

3. Class Participation: In addition to the quizzes, consider grading students on their
participation and engagement during class. This can include contributions to discussions,
group activities, and interactions with peers. Students will be less inclined to risk their marks
by failing to engage in the material, knowing that their participation will impact their overall
performance.

4. Building Student Buy-In: While this method effectively addresses the needs of less
motivated students, it’s essential to communicate the benefits of the flipped classroom model
during the preparation stages. By clearly articulating how this approach enhances learning
and applies knowledge beyond the classroom, students may feel more inclined to comply.

5. Empowering Students: Ultimately, the goal is for students to not only pass the
quizzes but also to be able to apply the knowledge gained in real-world scenarios. By
fostering a sense of ownership over their learning, students can collectively decide on the
consequences of failing to engage with the materials before class.

This grading structure incentivizes students to engage with the materials actively and
participate in class, understanding that their performance is tied to their preparation. While
this method effectively encourages compliance, building a strong rapport with students
during the preparation phase can foster intrinsic motivation. Educators should aim for
students to not only pass quizzes but also apply their knowledge beyond the classroom,
aligning with the primary objective of the flipped classroom model.

Implementation

The successful implementation of a flipped classroom hinges on access to the necessary tools
and resources. If educators lack adequate support, the preparation of learning materials may
prove ineffective. Additionally, students must have access to the technology required for
engaging with the materials. Therefore, the role of stakeholders, including government

bodies, cannot be overstated.

Higher Institutions: For higher education institutions, the two fundamental resources that

must be made available are electricity and internet connectivity. Many students report
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prolonged periods without power, which hampers their ability to prepare for classes.
Furthermore, the absence of stable internet access limits their ability to view online materials
effectively (Tang et al., 2021).

To address these challenges, it is essential for stakeholders and government bodies to
intervene by providing essential resources, such as:

e Reliable Electricity: Ensuring consistent power supply to facilitate the use of
technological tools.

e Stable Internet Connectivity: Establishing dependable internet access on campuses
and in communities to allow students to engage with online learning materials
effectively.

By overcoming these barriers, higher education institutions can create an environment
conducive to the successful implementation of the flipped classroom model, enhancing
learning outcomes for students (Divjak et al., 2022).

Secondary/Primary Education: In secondary and primary schools, particularly in rural
areas, access to resources is equally vital for effective implementation. Key needs include:

e Projectors and Learning Devices: Equipping classrooms with projectors and other

teaching aids to facilitate group learning and discussions.

e Reliable Electricity: Similar to higher institutions, a stable power supply is necessary
for the use of electronic resources.

e Strong Internet Connections: Providing access to the internet, even if it's limited to

school facilities, allows students to engage with educational materials.

While it may not be feasible to provide devices to every student, equipping educators with
laptops and projectors can significantly enhance the flipped classroom experience.
Additionally, fostering a collaborative environment during material preparation can
strengthen relationships between educators and students, further contributing to a successful
flipped classroom model.By prioritizing these foundational resources, the flipped classroom
model can be effectively implemented in STEM education across Nigeria, leading to

improved learning outcomes for students.

Conclusion
While there are numerous challenges that might hinder the implementation of the flipped

classroom model in Nigerian public schools, focusing on factors within our control can lead
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to effective change. Prioritizing teacher training and involving students in the preparation of
learning materials are essential steps. Additionally, government bodies, stakeholders, and
NGOs must invest in providing digital tools in schools and work towards sustainable energy
solutions to ensure that educational environments have reliable electricity, particularly in
public higher institutions.

Enhancing internet connectivity should also be a priority for network providers,
especially in remote areas, to prevent connectivity issues for students. Furthermore, creating a
national body similar to the National Institute for Technical Education and Learning
(NIPTEL), which has successfully supported the flipping of STEM classrooms in India by
providing resources, training, and infrastructure, could enhance educational delivery in
Nigeria's technical schools and universities. By addressing these areas, we can effectively flip
STEM classrooms in Nigeria, enhancing the learning experience for students and fostering

meaningful knowledge transfer beyond the classroom.
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