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Abstract

In pursuing universal development and sustainable advancement, the role of science
education in basic schools seems to be a transformative force. The paper explores the
essential role of science education in shaping the global future. By nurturing a
generation of scientifically literate and socially conscious individuals, the way is paved
for a sustainable future marked with progress. By imparting basic scientific knowledge
to pupils at the foundational level of education, the footing for well-versed, state-of-
the-art, and responsible global citizens is laid. This paper highlights ways to build a
strong foundation for science education for positive change and prepare students for
the challenges of the 21st century; the role of teachers as facilitators of knowledge; and
the need for continuous professional development to keep pace with evolving
pedagogical approaches and scientific advancement; as well as challenges inherent in
science education, and measures for ameliorating the challenges.
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Introduction

The digital world of today has exulted the need for knowledge of science and
technology among the present and future generations of learners. The impartation of
this knowledge can mostly be achievable through science education. The earlier the
teaching of science, the more realistic will its reality be comprehended, and the
application more real for the betterment of the society. Basic education, being the
education meant for children between the ages of 6 and 15, is the foundation for all
forms of education meant to arouse the interest of learners towards their inspirations
for careers. Thus, this level of education remains the foundation for science education.
Science education in basic school serves as a foundation for all-inclusive development,
which includes cognitive, affective, and psychomotor domains (DeBoer, 2000).
Imparting pupils with a strong basic knowledge of science can be a controlling factor
for ensuring positive change at all levels since this level is the foundation for
educational advancement. This all-important change can be realized through numerous
important devices that ensure that pupils are engaged with the world critically,
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contribute to informed decision-making, and address pressing challenges. A strong
foundation in science can serve as a measure for positive change, involving individual
choices, societal changes, and the world’s collective issues.

Effective learning of science is likely to lead to an individual’s empowerment. A robust
foundation in science cultivates critical thinking skills, enabling individuals to analyze
information and make informed decisions (Bybee, 1997). This empowerment translates
to individuals actively engaging in their personal lives, and making choices aligned
with scientific understanding. Scientific literacy also contributes to informed decision-
making (Miller, 2006). Individuals equipped with a strong science foundation will be
better able to make complex choices, from healthcare decisions to environmental
sustainability, resulting in positive outcomes on an individual level.

Further, science education fosters environmental literacy, promoting responsible
behaviour and sustainable practices (Tilbury et al., 2005). Individuals with an
ecological understanding contribute to a global culture of environmental stewardship,
addressing pressing issues like climate change and biodiversity loss. A strong
foundation in science education contributes to technological literacy (NGSS Lead
States, 2013). This empowers individuals to adapt to and contribute to technological
advancements, fostering innovation and economic growth on both personal and societal
levels. Scientific knowledge enhances health literacy, enabling individuals to make
informed choices about their well-being (Nutbeam, 2000; Berkman, 2011).

A scientifically literate populace is better equipped to understand and respond to health
challenges, leading to improved public health outcomes. Science education nurtures
global citizenship by fostering an understanding of interconnected global challenges
(Bybee, 2010). Globally-aware individuals contribute to international collaborations
and address global issues, promoting positive change on a global scale. Also, science
education emphasizes the importance of diversity and inclusivity (Osborne, 2003). A
diverse scientific community not only drives innovation but also influences societal
attitudes toward diversity, fostering positive social change.

Emphasis on effective science education at the primary level of education is vital for
building critical thinking skills in pupils. Teaching students to question, analyze
evidence, and draw conclusions based on empirical data empowers them to make
informed decisions in all aspects of life. It equips pupils with problem-solving skills. In
a rapidly evolving world facing complex challenges like climate change, disease
outbreaks, and technological advancements, the ability to develop an interest in
identifying problems and proffering innovative solutions is essential at this level of
education.  Understanding scientific concepts will enable pupils to engage
meaningfully in civic discourse at their level, preparing them for interest in careers in
the sciences, technology, engineering, and mathematics, creating opportunities for them
and, over time, contributing to societal progress.
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Challenges inherent in the teaching of primary science at the basic level of
education

This section deals with the many challenges felt to be inherent in the teaching and
learning of science at the primary level of education. This elucidation is based on a
review of educational literature, scholarly research, and empirical studies. These are:

1. Lack of sufficient resources and infrastructure: Lack of sufficient resources
such as laboratory equipment and materials, poses a significant challenge in primary
science teaching and learning (UNESCO, 2017). For instance, lack of adequate tools
prevents the use of hands-on learning, thus, hindering students from having a practical
feel and understanding of scientific concepts. With this gap in scientific knowledge, it
becomes difficult for pupils to acquire problem-solving skills that should help them
impact positively on society.

2. Lack of investment in teacher preparation and retraining: The preparation and
retraining of teachers have a lot of impact on the way science is taught and learned.
Effective preparation of teachers can be seen in their competence as they impact the
teaching/learning process (Ingersoll & Strong, 2011). Moreover, continuous
professional development is crucial for teachers to enhance their skills, stay abreast of
new pedagogical approaches, and ensure their competence aligns with the ever-
changing demands of the teaching/learning process. Failure to invest in retraining may
result in teachers struggling to meet contemporary educational challenges, ultimately
hindering their effectiveness.

3. Curricular overload and time constraints: The crowded curriculum and time
constraints in basic education systems often relegate science to a secondary role
(Duschl, 2008). Teachers may struggle to cover all required topics thoroughly, limiting
the depth of scientific understanding students can achieve. Teachers may also adopt
skipping of topics with greater emphasis on some others. Consequently, learners suffer
from a lack of exposure to all the scientific concepts that should effectively equip them
for tackling global challenges.

4. Pedagogical approaches: The adoption of effective pedagogical approaches in
science education remains a challenge (Banerjee, 2017). The ability to balance
theoretical instruction with practical experiences, and incorporate inquiry-based
learning methods, requires intentional efforts on the part of teachers and may face
resistance within traditional teaching structures.

5. Lack of engaging science teaching with relevant scientific concepts: Engaging
students and making science relevant to their lives is an ongoing challenge (Osborne,
2015). The perceived disconnect between classroom content and real-world
applications may contribute to a lack of interest among learners with a consequence in
their lack of motivation to pursue science-related education careers in the future.

6. Differences in socioeconomic status: Learners are not homogeneous but
heterogeneous especially as it concerns their socioeconomic statuses. These differences
among learners pose a challenge to the teaching and learning of science (Sadler &
Sonnert, 2016). Learners with low socio-economic status backgrounds may find it
difficult to acquire materials for their effective involvement in the study of science in
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terms of supplementary resources for hands-on activities, extracurricular activities, and
experiences that enhance their overall science education. Bridging these gaps will
promote diversity in Science, Technology, Engineering, and Mathematics (STEM)
fields and also ensure that the benefits of scientific knowledge reach a wider spectrum
of society.

7. Language barriers: For students whose first language is not the language of
instruction, language barriers present a significant challenge in science classrooms (Lee
et al., 2018). Understanding scientific terminology and concepts may be impeded,
affecting comprehension and participation.

8. Assessment and evaluation issues: The assessment of science learning at the
basic level presents challenges, with traditional examination methods often failing to
capture students' practical understanding (NRC, 2001). Finding appropriate, inclusive
assessment strategies that align with science education goals is an ongoing concern.

9. Limited emphasis on inquiry-based learning: A lack of emphasis on inquiry-
based learning hinders the development of critical thinking skills (Bybee, 2000). Basic
science education often leans toward rote memorization, neglecting the cultivation of
curiosity and independent exploration. Teachers can ignite a passion for science
through the use of inquiry-based learning and empowering students to explore,
question, and understand the natural world.

10. Integration of technology: Despite its potential benefits, integrating technology
into science education faces challenges related to access, infrastructure, and teacher
training (Hsu et al., 2016). The digital divide can exacerbate disparities in students'
exposure to technology-enhanced learning experiences.

Great effort is required by all stakeholders to ensure engaging and effective science
education at the primary level of education.

Measures for effective science education offerings

Effective science education offerings at the primary school, require the use of different
approaches that should engage pupils, enhance their critical thinking, and promote
hands-on learning. The following are some measures that teachers can use towards
effective science education offerings at the primary level of education:

i.  Use of hands-on activities: Teachers should incorporate practical activities and
demonstrations in science classes. This is to allow pupils to engage directly with
scientific concepts at their level. This will foster their curiosity, arouse their interest,
and deepen their understanding of scientific principles.

ii.  Utilization of inquiry-based learning: Teachers should encourage pupils to ask
questions, and explore the environment for answers using inquiry-based learning. This
will ensure the active participation of pupils in science classes and encourage the
acquisition of problem-solving skills.

iii.  Holistic approach to the teaching of primary science: Primary science should
not be taught in isolation. The teaching of science at this level should be integrated with
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other subjects such as basic mathematics and basic technology. This provides pupils
with a holistic understanding of scientific concepts and their real-world applications.

iv.  Use of technology for the teaching of primary science: Technology should be
provided for the teaching of primary science. Technology such as simulations, virtual
laboratories, and educational software should be introduced to enhance pupils’ learning
experiences. This will make abstract concepts more concrete for easy learning.

v.  Collaborative learning: The teacher should foster collaboration among pupils
by grouping them into various categories for tasks accomplishment, debates, peer
teaching, among others. This will promote teamwork, acquisition of communication
skills, and a deeper understanding of scientific concepts by learning from one another.

vi.  Recognizing individuality: The teaching of primary science should take into
cognizance the fact that the pupils in the class are not homogeneous but heterogeneous.
Thus, different learning styles and abilities should be considered through differentiated
instruction to be able to carry all the pupils along. Teachers should provide varied
instructional strategies, materials, and assessments. This will ensure that instruction is
tailored to pupils’ individual needs for effective engagement with the content.

vii.  Real-world connections: Teachers should connect scientific concepts with real-
world phenomena, events, and experiences. This will enable pupils to see the relevance
of science in their lives. It will further enhance their ability to apply the knowledge
gained from the classroom in their daily lives.

viii.  Teacher professional development: Scientific knowledge is not static. There
should be provision for ongoing professional development opportunities for science
educators to enhance their content knowledge, pedagogical skills, and ability to
implement innovative teaching strategies.

ix. Assessment for learning: The teacher should use formative assessment
techniques such as quizzes, concept maps, and peer evaluations to monitor pupils’
progress and adjust instruction accordingly. Assessment should focus on understanding
rather than memorization, and encourage reflection on learning processes.

X.  Community engagement: The teacher should involve parents, community
members, and professionals from scientific fields in science education initiatives. Guest
speakers, field trips, and community-based projects can provide valuable real-world
perspectives and opportunities for networking.

By implementing these measures, science education offerings can become more
engaging, meaningful, and effective in arousing the interest of pupils in science and
preparing them for future academic and professional pursuits in science-related fields.

Conclusion

In conclusion, a strong foundation in science education emerges as a potent catalyst for
positive change. Empowering individuals with critical skills, fostering informed
decision-making, promoting environmental stewardship, driving technological
advancements, enhancing health literacy, nurturing global citizenship, and advocating
for diversity collectively contribute to building a more sustainable, equitable, and
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progressive world. Emphasis on effective delivery of science education at the primary
level will set the stage for a scientifically literate society for the good of all.

References

Banerjee, A. V. (2017). A Theory of Misgovernance. Quarterly Journal of Economics,
112(4), 1289-1332.

Berkman, N. D., Sheridan, S. L., Donahue, K. E., Halpern, D. J., & Crotty, K. (2011).
Low health literacy and health outcomes: an updated systematic review. Annals
of Internal Medicine, 155(2), 97-107. doi:10.7326/0003-4819-155-2-
201107190-00005.

Bybee, R. W. (1997). Achieving Scientific Literacy: From Purposes to Practices.
Portsmouth, NH: Heinemann.

Bybee, R. W. (2000). Teaching science as inquiry. In J. Minstrell & E. H. Van Zee
(Eds.), Inquiring into Inquiry Learning and Teaching in Science (pp. 20-46).
American Association for the Advancement of Science.

Bybee, R. W. (2010). Advancing STEM Education: A 2020 Vision. Technology and
Engineering Teacher, 70(1), 30-35.

DeBoer, G. E. (2000). Learning to read: A call from research to action. Educational
Researcher, 29(1), 15-25.

Duschl, R. A. (2008). Science Education in Three-Part Harmony: Balancing
Conceptual, Epistemic, and Social Learning Goals. Review of Research in
Education, 32(1), 268-291. doi:10.3102/0091732X07309371

Hsu, P.-S., Van Dyke, M., Chen, Y.-H., & Smith, T. J. (2016). A cross-cultural study
of the effect of a professional development program on teachers' beliefs and
practices in STEM education. Journal of Educational Technology & Society,
19(3), 356-368.

Ingersol, R., & Strong, M. (2011). The impact of induction and mentoring programs for
beginning teachers: A critical review of the research. Review of Educational
Research, 81(2), 201-233.

Lee, O., Quinn, H., & Valdés, G. (2018). Science and language for English language
learners in relation to Next Generation Science Standards and with implications
for common core state standards for English language arts and mathematics.
Educational Researcher, 42(4), 223-233.

Miller, G. (2006). The magical number seven, plus or minus two: Some limits on our
capacity for processing information. Psychological Review, 63(2), 81-97.

National Research Council (NRC) (2001). Knowing What Students Know: The Science
and Design of Educational Assessment. National Academies Press.

NGSS Lead States. (2013). Next Generation Science Standards: For States, by States.
Washington, DC: The National Academies Press.

Nutbeam, D. (2000). Health literacy as a public health goal: a challenge for
contemporary health education and communication strategies into the 21st
century. Health Promotion International, 15(3), 259-267.
doi:10.1093/heapro/15.3.259

180



Prestige Journal of Education, Vol. 7, No. 1, June 2024 ISSN: 2645-324X (Print)

A publication of the Association for the Promotion of Innovation in Education (APIE) ISSN: 2645-3223 (Online)

Osborne, J. (2003). Attitudes towards science: A review of the literature and its
implications. International Journal of Science Education, 25(9), 1049-1079.

Osborne, J. (2015). The role of argument in science education. In J. A. Duschl & R. E.
Grandy (Eds.), Science Education, Volume 5: Argumentation in Science
Education (pp. 57-78). Springer.

Sadler, P. M., & Sonnert, G. (2016). Understanding Misconceptions: Teaching and
Learning in Middle School Physical Science. American Educator, 40(1), 26-
32.

Tilbury, D., Stevenson, R. B., Fien, J., & Schreuder, D. (Eds.). (2005). Education and
Sustainability: Responding to the Global Challenge. Gland, Switzerland:
IUCN.

UNESCO (2017). Education for Sustainable Development Goals: Learning Objectives.
Paris: UNESCO.

181



