
ERUDITE COMPENDIUMS IN EDUCATION 

APRIL, 2024. ISBN: 978-978-59921-6-8 

114 

 

 

CHAPTER TEN 

A CRITICAL ANALYSIS OF ELEMENTARY SCIENCES: ASSESSING ITS ROLES IN 
ACADEMIC DEV ELOPMENT OF PRIMARY SCHOOL PUPILS IN SCIENCES. 

By 

Essien Edem UDO, Fstan Ph.D. 

 John Joseph 

And  

Inemesit Esidor Ituen. 
Science Education Department, 

University of Uyo, Uyo;  

ABSTRACT 

Elementary sciences serve as the cornerstone for developing students' understanding of the 
natural world and scientific inquiry. The study assessed elementary sciences and its role in 
the academic development of primary school pupils in sciences. It was revealed that 
elementary science at the elementary level introduces children to fundamental concepts, 
principles, and processes that form the basis of scientific inquiry. Through hands-on 
activities, experiments, and observations, pupils develop critical thinking skills, problem-
solving abilities, and scientific reasoning. It plays a crucial role in fostering environmental 
awareness, promoting sustainability, and preparing pupils to become informed and 
responsible citizens of the world. The study showed that elementary science education 
encompasses a diverse array of scientific disciplines, including life sciences, physical 
sciences, earth sciences, and environmental studies. On this basis, it was concluded that 
elementary sciences play a vital role in the academic development of primary school pupils 
by nurturing curiosity, critical thinking, and a foundational understanding of scientific 
principles. While the elementary sciences have significant potential to enhance academic 
development, ongoing efforts are necessary to optimize their impact and address existing 
barriers. One of the recommendations made was that the government should invest in 
comprehensive training programmes for elementary science teachers to ensure they have 
the knowledge and skills necessary to effectively teach scientific concepts and facilitate 
inquiry-based learning. 

KEYWORDS:  Elementary Sciences, Academic Development, Primary School Pupils, and 
Sciences 

INTRODUCTION  

The foundation of a child's scientific education is the elementary sciences, which also 
help to develop a lifelong interest in scientific research and establish the platform for future 
academic achievement. It is impossible to overestimate the importance of elementary 
science for students' academic growth when they begin their primary school education. In 
order to determine how elementary sciences influence primary school students' academic 



ERUDITE COMPENDIUMS IN EDUCATION 

APRIL, 2024. ISBN: 978-978-59921-6-8 

115 

 

 

growth in scientific subjects, this research critically analyses elementary sciences. The 
purpose of this analysis is to offer suggestions for improving the efficiency of science 
instruction in elementary schools. 

A wide range of scientific subjects are covered in elementary science education, 
including environmental studies, earth sciences, life sciences, and physical sciences. 
Fundamental scientific concepts, principles, and processes are introduced to primary school 
students through engaging and hands-on learning activities. Students acquire the abilities 
of observation, questioning, hypothesis, experimentation, and conclusion drawing—a 
process that fosters critical thinking, problem-solving, and inquiry-based learning in 
addition to their scientific literacy (Bybee, 2014). Moreover, the teaching of science in 
elementary schools is essential for encouraging sustainability, raising environmental 
consciousness, and training students to be knowledgeable and responsible global citizens 
(Stevenson & Deasy, 2005). 

A wide range of factors, such as curriculum design, instructional strategies, teacher 
preparation, resource allocation, and societal attitudes towards science education, impact 
the academic growth of primary school students in the sciences. Although teaching 
elementary science has a great deal of potential to improve academic performance and 
pique students' curiosity, there are a number of obstacles and limitations that need to be 
carefully considered. According to studies, for example, there are gaps in the topic coverage 
and pedagogical methods of science classes taught by primary school teachers because they 
frequently lack the necessary training and confidence (Dorph et al., 2007). Furthermore, the 
provision of high-quality science education in primary schools may be hampered by 
resource constraints, particularly in contexts where resources are limited. These constraints 
include a lack of laboratory facilities, textbooks, and instructional materials (UNESCO, 
2017). 

Furthermore, there are still gaps in primary school kids' access to science education, 
and underprivileged groups—such as girls, rural residents, and students from low-income 
families—face obstacles to their success and involvement in science-related disciplines 
(NGSS Lead States, 2013). These difficulties highlight the necessity of critically analysing the 
basic sciences in order to pinpoint methods for improving inclusion, diversity, and fairness 
in science instruction. 

In light of these considerations, this critical analysis aims to assess the roles of 
elementary sciences in the academic development of primary school pupils. Elementary 
sciences play a pivotal role in shaping the academic development of primary school pupils, 
providing them with foundational knowledge, skills, and attitudes essential for success in 
scientific disciplines and beyond. However, to realize the full potential of elementary science 
education, it is imperative to address existing challenges, such as teacher training, resource 
allocation, and equity issues, through evidence-based policies, innovative practices, and 
collaborative efforts among stakeholders. 

CONCEPT OF ELEMENTARY SCIENCES  

Elementary sciences serve as the cornerstone for developing students' 
understanding of the natural world and scientific inquiry. It encompasses various scientific 
disciplines, including biology, physics, chemistry, and earth science, providing young 
learners with a foundational knowledge base and skills necessary for future scientific 
exploration (Lee & Buxton, 2010). According to Wikipedia (2024) Science education which 
also known as Elementary Sciences is the teaching and learning of science to school children, 
college students, or adults within the general public. Work in science content, science 
process (the scientific method), some social science, and teaching pedagogy are all included 
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in the topic of science education. The goals for students' understanding development 
throughout their K–12 schooling and beyond are outlined in the science education 
standards. The physical, life, earth, space, and human sciences are the classical areas covered 
by the standards. For young children to develop scientific literacy and inquisitive skills, 
elementary science education is essential. It cultivates curiosity, critical thinking, and 
problem-solving abilities essential for navigating the complexities of the modern world 
(NGSS Lead States, 2013). Rather than focusing solely on memorization, elementary science 
education emphasizes the development of conceptual understanding. Through hands-on 
activities and exploration, students build intuitive knowledge about scientific principles, 
laying the groundwork for more advanced learning (National Research Council, 2012). 
However, Effective elementary science education acknowledges and incorporates students' 
cultural backgrounds and experiences. By including diverse perspectives and examples 
from different cultures, educators create an inclusive learning environment that resonates 
with all learners (Lee & Buxton, 2010). Elementary science education emphasizes that 
science is not just a body of knowledge but also a process of inquiry. Students learn to 
formulate hypotheses, design experiments, analyze data, and communicate their findings, 
mirroring the practices of professional scientists. 

Elementary science education often integrates with other STEM disciplines, 
emphasizing the interconnectedness of science, technology, engineering, and mathematics. 
This interdisciplinary approach helps students see the relevance of science in various 
contexts and encourages them to apply scientific concepts to solve real-world problems 
(Bybee, 2013). However, hands-on experiences are integral to elementary science 
education, allowing students to actively engage with scientific concepts and phenomena. By 
manipulating materials, making observations, and conducting experiments, students 
develop a deeper understanding of scientific principles (Hofstein & Lunetta, 2004). 
Development of Scientific Skills: Elementary science education focuses on developing 
essential scientific skills such as observation, measurement, experimentation, and data 
analysis. These skills are critical for conducting scientific inquiry and are transferable across 
various disciplines (NGSS Lead States, 2013). 

CONCEPT OF PRIMARY SCHOOL PUPILS 

Primary school pupils, typically aged between 5 to 11 years old, represent a crucial 
stage in childhood development. This period is characterized by rapid cognitive, social, 
emotional, and physical growth. From 2014 to 2023, numerous advancements and trends 
have shaped the educational landscape for primary school pupils globally. One significant 
development is the increased focus on personalized learning, where teaching methods are 
tailored to individual student needs. This approach recognizes that each child has unique 
strengths, challenges, and learning styles, leading to more effective education outcomes. 

Technology has played a pivotal role in primary education during this period. The 
integration of digital tools and platforms in classrooms has enhanced interactive learning 
experiences. From interactive whiteboards to educational apps and virtual reality 
simulations, technology has revolutionized how primary school pupils engage with and 
absorb information. Additionally, the COVID-19 pandemic from 2020 onwards accelerated 
the adoption of online learning, prompting schools to implement blended learning models 
combining in-person and remote instruction. 

In terms of curriculum, there has been a shift towards holistic education 
encompassing not just academic subjects but also social-emotional learning (SEL), character 
development, and critical thinking skills. Schools have recognized the importance of 
nurturing well-rounded individuals who can navigate complexities beyond academics. This 
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holistic approach often includes activities such as sports, arts, community service projects, 
and mindfulness practices, enriching the primary school experience. 

Furthermore, from 2014 to 2023, there has been a growing emphasis on inclusivity 
and diversity in primary education. Schools have worked towards creating inclusive 
environments where students of all backgrounds, abilities, and identities feel valued and 
supported. This inclusivity extends to curriculum representation, with efforts to include 
diverse perspectives in teaching materials and promote cultural awareness and 
understanding among pupils. 

CONCEPT OF ACADEMIC DEVELOPMENT  

Academic development refers to the process of acquiring knowledge, skills, and 
competencies within an educational setting. From 2014 to 2023, there have been significant 
advancements and trends in academic development across various levels of education, 
including primary, secondary, and higher education. One notable trend during this period is 
the increasing emphasis on interdisciplinary learning. Schools and universities have 
recognized the value of integrating multiple disciplines, such as science, technology, 
engineering, arts, and mathematics (STEAM), to foster critical thinking, creativity, and 
problem-solving skills among students.  

Another key aspect of academic development from 2014 to 2023 is the shift towards 
competency-based education (CBE). This approach focuses on students' mastery of specific 
competencies or skills rather than just completing coursework or achieving grades. CBE 
encourages personalized learning pathways, allowing students to progress at their own 
pace and demonstrate mastery through assessments aligned with real-world applications. 

The integration of technology has also significantly impacted academic development 
during this period. Digital tools, online platforms, and learning management systems have 
transformed how students access information, collaborate with peers, and engage in 
interactive learning experiences. From virtual classrooms to adaptive learning software, 
technology has enhanced educational outcomes by providing personalized feedback, 
tracking progress, and facilitating remote learning opportunities. Furthermore, academic 
development has seen a growing emphasis on global competencies and cultural awareness. 
With increased globalization and interconnectedness, schools and universities have 
prioritized fostering students' global citizenship skills, including intercultural 
communication, empathy, and understanding of diverse perspectives. This focus on global 
competencies prepares students to navigate a multicultural world and contribute positively 
to global challenges and opportunities. 

Moreover, academic development has been shaped by the growing focus on lifelong 
learning and continuous skill development. In a rapidly changing job market driven by 
technological advancements, the ability to adapt, learn new skills, and engage in ongoing 
professional development has become essential. Universities and educational institutions 
have responded by offering flexible learning pathways, micro-credentials, and lifelong 
learning programs to support individuals' career advancement and personal growth. 
Collaborative learning and interdisciplinary research have also influenced academic 
development in higher education. Universities have fostered interdisciplinary 
collaborations among faculty and students to address complex societal challenges, promote 
innovation, and generate new knowledge. Cross-disciplinary research initiatives, 
interdisciplinary degree programs, and collaborative projects have enriched students' 
academic experiences and contributed to groundbreaking discoveries and solutions 

TYPES OF ELEMENTARY SCIENCES   
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Elementary science encompasses a broad range of disciplines that form the 
foundation of our understanding of the natural world. These sciences play a crucial role in 
shaping our knowledge from a young age and lay the groundwork for more advanced 
scientific exploration. Let's delve into the various types of elementary sciences: 

 Physical Science:  
This branch deals with the study of non-living systems, including physics and chemistry. 

Physics explores the properties of matter, energy, motion, and forces, while chemistry 
focuses on the composition, structure, properties, and reactions of substances. Children 
learn about basic physics concepts like gravity, motion, and light, as well as fundamental 
chemistry principles such as elements, compounds, and chemical reactions. 

 Life Science (Biology):  
Life science, or biology, is the study of living organisms and their interactions with the 

environment. It encompasses topics such as cells, genetics, ecology, evolution, and human 
biology. Elementary students often learn about the diversity of life forms, the life cycle of 
plants and animals, basic genetics, and the interdependence of living organisms in 
ecosystems. 

 Earth Science:  
Earth science explores the physical components of Earth, including geology, 

meteorology, oceanography, and astronomy. Children study topics like rocks and minerals, 
weather patterns, the water cycle, celestial bodies, and the Earth's place in the solar system. 
Earth science education fosters an understanding of natural processes and environmental 
awareness. 

 Environmental Science:  
This interdisciplinary field focuses on the interaction between humans and the 

environment. It covers topics such as pollution, conservation, sustainability, and climate 
change. Elementary students learn about the importance of preserving natural resources, 
reducing waste, and protecting ecosystems for future generations. 

 Astronomy:  
Astronomy is the study of celestial objects and phenomena beyond Earth's atmosphere. 

Elementary astronomy introduces concepts like the solar system, stars, galaxies, 
constellations, and space exploration. It ignites curiosity about the universe and our place 
within it. 

 Ecology:  
Ecology examines the relationships between organisms and their environment. Children 

learn about food chains, habitats, biodiversity, and the balance of ecosystems. 
Understanding ecological concepts is crucial for promoting environmental stewardship and 
conservation efforts. 

 Geography:  
While not always considered a science in the traditional sense, geography plays a 

significant role in elementary education. It involves the study of Earth's features, such as 
landforms, climates, and natural resources. Geography education helps students develop 
spatial awareness, map reading skills, and a global perspective. 

 Anthropology:  
Anthropology explores human societies, cultures, and evolution. While elementary 
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education typically covers basic cultural diversity and human history, anthropology 
provides a deeper understanding of how societies function and evolve over time. 

 Archaeology:  
Archaeology studies human history through the analysis of artifacts, structures, and 

cultural remains. Although not extensively covered at the elementary level, introductory 
concepts in archaeology can spark interest in ancient civilizations and historical inquiry. 

 Meteorology:  
Meteorology is the study of the Earth's atmosphere and weather patterns. Elementary 

students learn about weather phenomena like clouds, precipitation, storms, and climate. 
Basic meteorological knowledge enhances understanding of daily weather changes and 
broader climate trends. 

IMPORTANT CONTENTS OF ELEMENTARY SCIENCES 

Elementary science covers a wide range of fundamental concepts across various 
scientific disciplines. Here are some important content areas typically covered in 
elementary science education: 

 Life Sciences: 
Basic Biology: Understanding living organisms, their characteristics, and life cycles. 

Ecology: Concepts of habitats, ecosystems, food chains, and environmental interactions. 
Anatomy: Basic understanding of human and animal body parts and systems. 

 Physical Sciences: 
Physics: Basic principles of motion, forces, energy, and simple machines. 

Chemistry: Introduction to matter, elements, compounds, and simple chemical reactions. 
Astronomy: Basic concepts about the solar system, stars, planets, and space exploration. 

 Earth Sciences: 
Geology: Understanding Earth's structure, rocks, minerals, and the rock cycle. 

Meteorology: Introduction to weather patterns, climate, and the water cycle. 
Oceanography: Basic understanding of oceans, tides, currents, and marine life. 

 Nature Studies:  
Encouraging exploration and observation of the natural world, including plants, animals, 

and ecosystems. 

 Environmental Awareness:  
Teaching children about the importance of conservation, recycling, and sustainability. 

 Health Education:  
Basic concepts of nutrition, hygiene, and personal health habits. 

 STEM Integration:  
Encouraging interdisciplinary learning that combines science, technology, engineering, 

and mathematics concepts. 
 

 Critical Thinking:  
Developing skills to analyze and evaluate scientific information and arguments. 
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 Science in Society:  
Exploring how science impacts daily life, technology, and society as a whole. 

These are some of the essential content areas that form the foundation of elementary 
science education. The goal is to foster curiosity, critical thinking, and a lifelong appreciation 
for the natural world and scientific inquiry. 

ROLES OF ELEMENTARY SCIENCES IN THE ACADEMIC DEVELOPMENT OF PRIMARY 
SCHOOL PUPILS IN SCIENCES  

The role of elementary sciences in the academic development of primary school 
pupils is crucial for laying a strong foundation in scientific knowledge and skills. This essay 
will explore the various ways in which elementary sciences contribute to the academic 
development of primary school pupils, focusing on their cognitive, social, and practical 
aspects (Dillon, Rickinson, Teamey, Morris, Choi, Sanders & Benefield, 2016). 

 Cognitive Development: 
One of the primary roles of elementary sciences in the academic development of 

primary school pupils is fostering cognitive development. Science education at the 
elementary level introduces children to fundamental concepts, principles, and processes 
that form the basis of scientific inquiry. Through hands-on activities, experiments, and 
observations, pupils develop critical thinking skills, problem-solving abilities, and scientific 
reasoning. 

 Conceptual Understanding:  
By engaging in activities that involve observation, classification, and experimentation, 

pupils develop a deeper conceptual understanding of scientific principles. For example, 
through simple experiments with magnets, pupils learn about the properties of magnetism 
and how magnets attract or repel objects. This hands-on approach helps to consolidate 
theoretical knowledge and makes abstract concepts more tangible and accessible to young 
learners 

 Problem-Solving Skills:  
Elementary sciences provide opportunities for pupils to apply scientific knowledge to 

solve real-world problems. By engaging in scientific inquiry, pupils learn to formulate 
hypotheses, design experiments, collect and analyze data, and draw evidence-based 
conclusions. These problem-solving skills are not only essential for success in science but 
also transferable to other academic domains and everyday life situations. 

 Social Development: 
In addition to cognitive development, elementary sciences play a crucial role in 

fostering social development among primary school pupils. Science education promotes 
collaboration, communication, and teamwork, as pupils work together to explore scientific 
phenomena, conduct experiments, and share their findings with peers (Becker & Park 
2011). 

 Collaborative Learning:  
Science activities often involve group work, where pupils collaborate with their peers to 

conduct experiments and solve problems. Through collaborative learning experiences, 
pupils learn to communicate effectively, listen to others' perspectives, and negotiate shared 
goals, thereby developing important social skills that are essential for academic and 
personal success. 
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 Peer Interaction:  
Science education provides opportunities for pupils to interact with their peers in a 

supportive and inclusive environment. By working together on science projects and sharing 
their ideas and experiences, pupils develop empathy, respect for diversity, and a sense of 
belonging within the classroom community. Peer interaction also fosters a positive attitude 
towards science and encourages pupils to view themselves as capable and competent 
learners. 

 Communication Skills:  
Science education emphasizes the importance of clear and effective communication, 

both verbal and written. Pupils learn to articulate their ideas, observations, and conclusions 
in a coherent and organized manner, whether through classroom discussions, 
presentations, or written reports. By communicating their scientific findings to others, 
pupils develop confidence in expressing themselves and engaging in meaningful dialogue 
with their peers and teachers. 

 Practical Skills 
Elementary sciences provide opportunities for pupils to develop a range of practical 

skills that are essential for conducting scientific investigations and experiments. From using 
scientific tools and equipment to recording and analyzing data, pupils learn valuable 
practical skills that enhance their ability to engage in scientific inquiry. 

 Experimental Skills: 
Through hands-on experimentation, pupils learn to use scientific tools and equipment 

safely and effectively. They acquire skills such as measuring, weighing, mixing, and 
observing, which are essential for conducting experiments and collecting reliable data. By 
engaging in practical activities, pupils develop confidence in their ability to manipulate 
materials and equipment, thus fostering a sense of autonomy and independence in their 
learning. 

 Data Analysis:  
Elementary sciences introduce pupils to basic data analysis techniques, such as 

organizing data into tables, creating graphs and charts, and interpreting results. By 
analyzing their experimental findings, pupils learn to draw conclusions based on evidence 
and evaluate the reliability of their results. These data analysis skills not only deepen their 
understanding of scientific concepts but also strengthen their analytical thinking and 
problem-solving abilities. 

 Technological Literacy: 
In today's digital age, elementary sciences also play a crucial role in developing pupils' 

technological literacy. Pupils learn to use digital tools and resources, such as computer 
simulations, interactive websites, and educational apps, to explore scientific concepts and 
phenomena. By integrating technology into science education, pupils develop digital literacy 
skills that are essential for navigating the modern world and accessing information in an 
increasingly digitalized society (Duschl, Schweingruber & Shouse 2017) 

Elementary sciences play a vital role in the academic development of primary school 
pupils by fostering cognitive, social, and practical skills. Through inquiry-based learning, 
collaborative activities, and hands-on experimentation, pupils develop a deeper 
understanding of scientific concepts, enhance their problem-solving abilities, and acquire 
valuable skills that are essential for success in science and beyond. By engaging in science 
education, pupils not only gain knowledge about the natural world but also develop the 
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critical thinking, communication, and technological literacy skills necessary for lifelong 
learning and informed citizenship. 

SUMMARY  

The chapter indicates that elementary sciences play a vital role in the academic 
development of primary school pupils by nurturing curiosity, critical thinking, and a 
foundational understanding of scientific principles. Through hands-on exploration and 
inquiry-based learning, students develop problem-solving skills and a deeper appreciation 
for the natural world. Moreover, elementary science education fosters environmental 
awareness and promotes sustainable practices, preparing pupils to become responsible 
global citizens. While elementary sciences have significant potential to enhance academic 
development, ongoing efforts are necessary to optimize their impact and address existing 
barriers. 

RECOMMENDATIONS  

 The government should invest in comprehensive training programs for elementary 
science teachers to ensure they have the knowledge and skills necessary to 
effectively teach scientific concepts and facilitate inquiry-based learning. 

 Regular reviews of elementary science curriculum should be conducted to ensure it 
aligns with current scientific understanding, promotes critical thinking, and 
addresses the diverse needs of students. 

 Allocate sufficient resources, including laboratory equipment, materials, and 
textbooks, to support hands-on learning experiences and experimentation in 
elementary science classrooms. 

 Incorporate educational technology tools and resources to enhance the delivery of 
elementary science curriculum, facilitate virtual experiments, and provide access to 
multimedia learning resources 
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