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ABSTRACT 

For many years there have been a problem of most students especially Secondary School 

students losing interest in studying Physics which later result to low achievements in the subject. 

The problems became bigger in nowadays due to the fact that most students choose NOT to 

pursue Physics in the advanced levels. With these kinds of choices continuing to take place there 

is a risk of country to enter into a large crisis of Physics competent citizens. The major cause of 

this problem is because there is a lack of different means and techniques of providing 

demonstrations and explanations on important concepts when teaching and learning Physics. 

Same methods and techniques have used since then and yet no big results are obtained. This 

project is eager to show how this problem can be alleviated by using some concepts of 

Astronomy to explain some concepts in other fields of sciences particularly Physics. By doing 

this it is the interest of this project to make astronomy to be used as a tool to explain other fields 

of sciences. If astronomy can be used as a tool, we are certain that learners‟ interests on 

astronomy and other sciences will be raised. The project will also build another bridge which 

never existed before of astronomy towards explaining concepts in other sciences especially 

Physics. To obtain reasonable amount of information this project was conducted by using 

Qualitative approaches of collecting and analyzing data. Some of the information was collected 

by investigating the Biology, Chemistry and Physics syllabuses to obtain areas which are related 

to knowledge of Astronomy. Information from other people and by direct observations were 

applied so as to make sure that more areas of relationship between Astronomy and other sciences 

are captured and investigated. The findings obtained particularly from astronomy-Physics 

relationship were then discussed to show how some concepts from the knowledge of Astronomy 

can explain concepts in other areas of Physics. Therefore, the project managed to come up with 

the way of using knowledge of astronomy to explain several concepts in Physics. It is our 

recommendation that Astronomy should be used as a tool for explaining and demonstrating 

concepts in other related concepts in Physics. This approach should be incorporated in the 

Secondary School science curriculum to make sure that Astronomy is used as a tool of 

explaining concepts in Physics. 
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CHAPTER ONE 

INTRODUCTION 

1.1 GENERAL INTRODUCTION 

The knowledge of what is inside and what is happening in the entire universe has become of 

Great interest to a lot of early and recent scientists of the world. This goes parallel with the 

discovery and the improvement of technological devices to accommodate the scope and extent of 

the observations needed. 

This raised interest among several scientists about the universe brought about a scientific study 

of the universe known as Astronomy. This study is different from Astrology which investigates 

about the arrangement and movement of the stars and celestial bodies in the universe in relation 

to human activities and natural events.  

The astronomers focus on the science behind the universe, the matters contained and everything 

that happen inside it. They are studying about the forces, energy, momentum and all other related 

physical quantities with respect to the behavior of the universe. That is to say Astronomy can be 

named as another branch of physics.  

To make sure that the knowledge of the universe reaches and is clearly understood by the rest of 

the world, astronomers use mathematical concepts and ideas from physics, chemistry, biology 

and geography to observe, study, demonstrate and explain about everything discovered so far 

about the universe. In simple words we can say it is all sciences towards astronomy. 

Therefore, in turn it is the concern of this project to add the concepts of the astronomy into the 

existing non-astronomic concepts which so as to be used in explaining ideas in other science 

especially physics. This is necessary so as to establish the channels through which some 

scientific ideas, concepts and theories can be taught, demonstrated and learnt using knowledge of 

astronomy in schools as well as in other educational perspectives. 

It is also our hope that educationists and scientists including astronomers will find it interesting 

and significant, to include what will be found by this project in the science curriculums in 

schools and certainly later in higher level learning institutions. 

For science teachers, it is a good habit to know and use several ways in explaining and 

demonstrating scientific ideas and concepts. It will help science teachers find it comfortable to 

use astronomy in teaching and topics in other fields of science and thus, make students to 

improve competence with the subject matter. 
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1.2 STATEMENT OF THE PROBLEM 

According to the current Physics syllabus, Astronomy has been allocated with small time in 

teaching and learning. This is caused by the fact that scientists have not researched on how some 

concepts in Astronomy can be used to explain, demonstrate as well as elaborate concepts in other 

fields of sciences. This causes curriculum developers including teachers and students not to see 

the importance of exposing a lot of what is in astronomy to students. This project is trying to 

cover that gap by showing how some concepts in astronomy can be applied to explain, 

demonstrate and elaborate concepts in other fields of science. This will raise interest to most of 

scholars and science curriculum developers which eventually will make the use of astronomy to 

teach other sciences. 

1.3 SIGNIFFICANCE OF THE STUDY 

This study will add up more ways and methods of studying and explaining concepts in other 

sciences by using the knowledge from astronomy. It will improve the way some concepts are 

demonstrated and explained in other sciences. The study will motivate learners and develop a 

current growing interest in astronomy as it will show the link between astronomy and other 

sciences in a more simplified and interesting way. This study will also help science teachers to 

improve their teaching methods by applying the approaches which will be detailed within the 

project.  

Apart from the significances described, the study will have the following important contributions 

 Raise and broaden science teachers‟ interest on astronomy 

 Widen the chance for science students at all levels to engage in astronomical practices 

 Provide the educationists with the reason to add the findings from this research into 

secondary school‟s curriculum and 

 Act as resourceful information to other scientists and astronomers hence attract for more 

projects to be conducted. 

 

1.4 OBJECTIVES 

1.4.1 General Objective 

It is the Aim of this project to investigate and explore the way some concepts in this science of 

Universe can be applied in describing, elaborating, explaining and demonstrating scientific 

concepts and phenomenon in other branches of science especially physics. 
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1.4.2 Specific Objectives 

 

The specific objectives of this project are;- 

 To investigate the relationship between the knowledge of Astronomy as a branch of 

physics and other branches of science. 

 To explore on some concepts in Astronomy that can be used to explain related concepts 

in other branches of science. 

 To describe how the knowledge of some concepts in Astronomy can be applied to 

describe and explain scientific concepts in other branches of science. 

 

1.5 HYPOTHESIS 

The hypothesis are;- 

 Concepts of astronomy can be investigated to detect a presence of relationship with other 

sciences  

 Some concepts can be found in astronomy which are related to other phenomena in other 

sciences 

 The found concepts will be used as a tool to explain and demonstrate related concepts in 

other sciences particularly Physics 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 ABOUT ASTRONOMY 

(Redd, 2012) Using the definition from National Aeronautics and Space Administration (NASA) 

defined Astronomy simply as the study of stars, planets and space. 

 

(Redd, 2012) also suggested that Astronomy can be defined as the study of the sun, moon, stars, 

planets, comets, gas, galaxies, dust and other non-Earthly bodies and phenomena. Astronomy 

focuses on observations of heavenly bodies. 

 

Therefore, Astronomy can simply be defined as the science of universe and other heavenly 

bodies in. It is one of the early branches of physics complemented by the great contributions of 

Galileo, Kepler and many others. It involves the scientific study of the entire Universe and the 

bodies in it such as stars, planets, comets, asteroids, galaxies to mention a few. It looks and 

observes scientifically on the behavior of the universe and its heavenly bodies in relation to time, 

aspects of motion, forms of energy and other physical factors.  

The universe is very large and containing billions of heavenly bodies which are in a relative 

motion to each other. This motion causes energy flow within the universe, action of forces 

between the bodies contained in the universe and the emerging and varnishing of various objects 

in it. Some are created and some are destroyed to dusts. 

 

2.2 THE HISTORY OF ASTRONOMY 

Astronomy is one of the early sciences which began on the tracking of the motion of the sun, 

moon, planets and stars (Anderson, 1996-2001).  

 

Early astronomers concentrated on the behavior, properties and motion of the object in the closer 

universe. For example, the motion of the earth and other planets around the sun, the two common 

motions of the earth around the sun and on its own axis, the occurrence of day and night and 

other issues. 

 

The development of astronomy came about through careful observations and gradual application 

of the scientific method across the world and over thousands of years. 

The knowledge came from as far as 15,000 B.C through the French paintings in caves which 

suggested the knowledge of lunar phases and some star patterns. 
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The traditional findings continued to emerge on later centuries through Ancient people of Central 

Africa (6500 B.C) who predicted seasons from the orientation of the crescent moon, Egyptians 

(4000 B.C) who instituted the 365 day calendar based on the periodic rising of the brightest star 

in the sky (Sirius) and the observations of constellations, motion of planets and solar eclipse by 

the Babylonian priests (2354-763 B.C). 

  

However modern astronomers include the study of many more elements of motions and 

characteristics of these bodies. Modern astronomers go even far by investigating the behavior 

and arrangement of heavenly bodies and their effect to human life. They also keep on intensive 

investigation on the possibility of existence of human life supportive environment in other 

planets. 

As the time goes by and with the current fast improvement in technology more investigations re 

expected to be conducted on the existence of life in other galaxies. 

 

In 1610 the Italian scientist Galileo observed the sun with a telescope for the first time. Since he 

knew looking through at the sun directly by the telescope was dangerous, Galileo turned the 

telescope into a device known as Camera obscura (Its simple version was used also by Aristotle). 

He pointed it at the sun and then set up a screen behind the eyepiece. The eyepiece projected the 

image of the sun was also done by Christopher Scheiner in Germany, Thomas Harriot in England 

and other European astronomers (Levin R H and Lang K R,2004).  

This technological invention of telescope by Galileo motivated more scientists into the study of 

the universe which later brought about the modification of the device into the more sophisticated, 

powerful and efficient telescopes. These telescopes were made to fit the conditions required in 

order to bring images from far within the universe.  

Observation centers were built in several places (for example the University of California, USA 

observation centre) to assist the astronomers to establish and study more about the universe. This 

was accompanied by sending spacecrafts in the universe to collect images and other information 

from the planets and the moon as a way of developing astronomical findings. 

However these modern techniques of studying and collecting astronomical information based on 

the early works, contributions and findings from great physicists like Galileo, Isaac Newton, 

Edwin Hubble and James Keeler. Isaac Newton proposed the use of mirrors instead of lenses in 

the telescopes to reduce aberrations (A conversion from refractive to reflective telescopes). 

James Keeler in late 1800s with the use of Crossley reflecting telescope could observe stars and 

nebulae from far beyond the range of any visual telescope following several hours‟ observation. 

Edwin Hubble in early 1900s with the use of more advanced reflecting telescopes discovered 

about the expansion of the universe.   
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Figure 1 Advancement of telescopes 
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2.3 ASTRONOMY WITH OTHER BRANCHES OF SCIENCES 

Currently, astronomers are using other branches of sciences for example Mathematics, 

chemistry, mechanics, optics and thermal physics to mention a few to study and develop several 

ideas in Astronomy. 

 

The use of these ideas and concepts helped to estimate the temperature of the sun, the distance 

between the planets, distance of the planets from the sun, the position and motion of the moon, 

the forces existing between the heavenly bodies and many more. 

Quantum theory enabled scientists to understand the conditions of the early universe, how the 

Sun shines, and how atoms and molecules determine the characteristics of the material that they 

make up. This was possible due to the fact that Quantum could explain well about the 

composition of atoms and the behavior of the particles contained. 

 

The use Optics enabled the scientists to study about the nature of the radiations emitted by the 

objects in the universe which later helped in interpretation of useful information about the 

structure and behavior of the bodies in the universe. 

 

The knowledge of optics also helped in identifying and categorization of the solar radiations and 

other radiations from the universe into the electromagnetic spectrum. 

 

Using the knowledge from engineering, optics and mathematics, astronomers could construct 

and apply special instruments such as telescopes, satellites and spacecrafts to observe and study 

more about the universe. These observations helped in determination of some behavior of 

planets, moons, stars as well as existence of the comets and asteroids. 

 

The knowledge in chemistry, nuclear and thermal physics contributed much in determination of 

the chemical components of the bodies in the universe, the nature and quantity of heat energy 

contained by some bodies in the universe as well as chemical reactions occurring in there. This 

helped in study of the energy caused by forces as a result of both motions of the heavenly bodies 

and the chemical reactions within. 

 

All of the branches of science were used in an integral manner to study several aspects about the 

universe. For example, the distance between bodies in the universe, the trend and motion 

characteristics of the bodies, the energy, chemical reactions and radiations occurring in the 

universe, existence of life in other bodies in the universe, age of the universe and the future of 

the universe. Many theories have been made and used by the astronomers to aid studies about the 

universe. 
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Up to now no particular study has been done to show how the concepts in Astronomy can be 

used or applied to describe, explain and demonstrate concepts in other branches of sciences. 

In this project we want to overlook how astronomy may be applied to study and solve the 

problems in other sciences. 

 

2.4 THE METHODS USED BY RESEACHERS IN ANALYZING QUALITATIVE DATA 

This project was set to be approached in qualitative bases. This is because the quantitative 

approach will mean to measure and record and analyze data from the universe, a process which 

is expensive and time spending. Therefore the project is using the literature review and other 

sources of information to analyze the collected data  

Several methods are already in place for the researchers to apply when analyzing qualitative 

data. The following are some of the techniques commonly used to analyze data qualitatively. 

2.4.1 Content Analysis 

This is a process of analyzing the procedure for the categorization of verbal or behavioral data 

for the purpose of classification, summarization and tabulation. The content can be analyzed on 

two levels descriptive and interpretative level. In descriptive we concentrate on the data itself 

while in the interpretative we concentrate on the meaning of the data (CSU)  

2.4.2 Narrative Analysis 

These are simply transcribed or translated experiences. The core activity in this technique is to 

formulate stories presented by people in different contexts and based on their different 

experiences. 

2.4.3 Discourse Analysis 

In this method the data from ordinary people obtain through talks (spoken information) and 

written texts are interpreted (Brian, 2008). 

2.4.4 Grounded Theory 

This technique starts with an examination of a single case from a pre-defined population in order 

to formulate a general statement about a population, a concept or a hypothesis (in our case it is 

concept). Then another case is also examined to see whether it will fit with the statement. If it 

does then the further case is selected and if it does not fit then the statement is changed or the 

definition of the concept is changed. In this way more cases will be selected and examined until 

they all fit with the defined concept (Albert, 2008). 
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2.4.5 Using computer software 

There are several computer software designed to analyze qualitative data. With qualitative 

software, the workflow will be similar nut each step will be made easier by the computer‟s 

capability for data storage, automated searching and display. Analysis is easy with the report 

feature since codes can be assigned to any section of text, audio video or part of a picture. Some 

of the computer software used are Atlas ti 6.0, HyperRESEARCH 2.8, Max QDA, The 

Ethnograph 5.08, QSR N6, QSR Nvivo, Weft QDA and Open code 3.4.  

2.4.6 Traditional Method (Conceptualizing, Coding and Categorizing) 

In this method, after gathering data researchers 

 Translate the source material 

 Make multiple photocopies of the text 

 Intensively read through and assign codes to the material 

 Cut the pages up in to coded passages and then 

 Manually sort the coded text in order to analyze the patterns found. 

This method helps in putting similar kind of data in respective groups for further analysis and 

conclusion making (Qualitative Data Analysis:Sage Publications) 

2.4.7 Alternative techniques 

This consider the use of alternatives like the use of 

 Ethnography 

 Netnography 

 Ethnomethodology and 

 Conversation Analysis 

The above mentioned techniques aim at obtaining and analyzing data using groups of people 

with similar interest from social/community groups, on-line groups, seminars and workshops.  
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CHAPTER THREE 

MATERIALS AND METHODS 

3.1 THE SCOPE 

The project intends to put another relationship between the scientific concepts in astronomy and 

the scientific concepts in other sciences. It comes as a means to look and crosscheck all what we 

can find to make the knowledge of astronomy be useful to study, demonstrate and explain other 

sciences especially physics. The project will focus on the study of several concepts in astronomy 

which can be directly or indirectly used to study and explain concepts in other sciences 

especially physics. That is, we are working on establishing a reversed arrow in the relationship 

between other sciences and astronomy. In simple words we can say it is astronomy towards other 

sciences as illustrated in the diagram below. 

BEFORE THE 

PROJECT

OTHER SCIENCES EXPLAINS ASTRONOMY

AFTER THIS 

PROJECT

OTHER SCIENCES

EXPLAINS

ASTRONOMY

EXPLAINS

 

Figure 2 The scope 
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The methods used in this project are in such a way as to discover the existence of the fact that the 

knowledge in astronomy can be used to explain some scientific concepts in other sciences. 

   

3.2 DATA COLLECTION 

The project was conducted in qualitative basis. The following methods were used to make sure 

relevant information are obtained;- 

 By natural observation in the context of observing the existing bodies and those which we 

want to investigate. 

 By collection of different ideas from people and publications which will influence the 

prediction on the conclusion of our project. 

 By looking astronomy as a whole and taking almost everything we need to learn in order 

to reach on intended goal above. 

 

These methods were applied to make sure everything necessary about what is needed is 

collected, organized, discussed and analyzed to obtain the knowledge through which astronomy 

can be useful to other sciences.  

3.2.1 NATURAL OBSERVATION ON EXISTING BODIES AS RELATED TO 

ASTRONOMY 

The existing bodies of the universe especially those of which could be seen by naked eyes were 

observed naturally so as to investigate their behavior in relation to the project study. Under this, 

the sun, moon, stars and other bodies were observed in terms of their position, movements and 

their contributions to other sciences.  

The important objects used to study and observe the universe were also investigated to learn the 

manner through which they work. 

Under this method the UNIVERSE AWARENESS (UNAWE) and ASTRONOMERS 

WITHOUT BORDERS (AWB) organizations were consulted in their students and teachers 

universe awareness programs. 

In these programs, interested teachers and students were exposed to objects in the universe using 

the Galileo-scopes. They used the telescopes to observe bodies in the universe and later were 

made to participate in the discussion about their observations and the related concepts.  
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3.2.2 IDEAS FROM DIFFERENT PEOPLE AND PUBLICATIONS   

Some information about how the knowledge of astronomy can be useful in explaining other 

sciences were obtained from several people who have interest in astronomy such as science 

teachers, students pursuing sciences and other people who have knowledge in the science of the 

universe. 

To seek for more details about what is happening in the universe and how it can contribute in 

explaining other sciences several literatures concerning the matter where investigated. This was 

to make sure that the data obtained can fit in explaining concepts in other sciences. 

Under this method also science teachers from Arumeru district in Arusha region- Tanzania who 

were in a workshop under a TELESCOPE TO TANZANIA program were used to obtain the 

necessary information. 

The teachers were supplied with the Biology, Chemistry and Physics Ordinary level secondary 

schools syllabuses and assigned to investigate on the areas which can be related to astronomy. 

The workshop took three days and the events were scheduled as follows; 

Table 1 Science teachers' schedule of events 

EVENT 

NUMBER 

DATE EVENT PARTICIPANTS OUTCOMES 

1 22/02/2014 Reviewing Physics 

syllabuses for Form I-IV 

to locate areas which are 

related to astronomy 

Physics teachers  See Chapter 4 

2 08/03/2014 Reviewing Chemistry 

syllabuses for Form I-IV 

to locate areas which are 

related to astronomy 

Chemistry teachers See Chapter 4  

3 15/03/2014 Reviewing Biology 

syllabuses for Form I-IV 

to locate areas which are 

related to astronomy 

Biology teachers See Chapter 4 
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3.2.3 COLLECTING EVERTHING USEFUL 

Useful information from several kinds of sources was collected, observed and investigated to 

search for the areas in astronomy with possibilities of being used to explain concepts in other 

sciences. The aim was to confirm whether some concepts in astronomy can be integrated into 

science curriculum. This made it possible to investigate the way astronomy can be applied in 

explaining and demonstrating some concepts in science. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 RESULTS 

The consulted science teachers from Arumeru district in Arusha region-Tanzania produced the 

areas from other sciences (biology, chemistry and physics) which can be integrated with 

astronomy. The teachers had to look on respective subject‟s syllabuses to find the topics and 

subtopics which can easily be associated with the concepts of astronomy. 

The following are the syllabuses extracts of Biology, Chemistry and Physics which included only 

certain areas which were observed to be in relation to astronomy. 

 

Table 2 Biology syllabuses 

Form Two 

TOPIC/SUB-

TOPICS 

SPECIFIC 

OBJECTIVES 

TEACHING AND 

LEARNINING 

STRATEGIES  

TEACHING 

AND 

LEARNING 

RESOURCES  

ASTRONOMY 

INTEGRATION 

2.1 

NUTRITION 

2.1 Concepts 

of Nutrition 

and Food 

Nutrients 

b) Importance 

of nutrition in 

living things.  

i) Importance of 

nutrition in living 

things.  

i) Different 

food 

substances. 

How would 

nutrition be 

important to 

space travelers?  

2.2 Nutrition 

in mammals 

2.2.1 Human 

nutrition 

a) Types of 

food 

substances and 

their functions 

in human 

body. 

i) Student in groups 

to observe variety 

of food 

substances/charts/pi

ctures showing 

different food 

substances and list 

 How would food 

selection be an 

easy thing to 

space travelers?  
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down different 

types of food. 

 b) Balance diet 

in terms of 

food quantity 

and quality. 

i) Balance diet in 

terms of food 

quality and 

quantity. 

ii) Importance of 

balance diet. 

 A game to 

determined food 

need for an 

astronaut in ISS. 

2.3.2 

Photosynthes

is 

a) Concepts of 

photosynthesis. 

i) Discuss in groups 

the meaning and 

importance of 

photosynthesis. 

Drawings on 

the process of 

photosynthesis.  

How does the 

Sun support life 

on Earth? 

 c) Explain the 

process of 

photosynthesis. 

i) Process of 

photosynthesis. 

ii)verify raw 

materials, condition 

and products of 

photosynthesis 

(carbon dioxide, 

water, chlorophyll, 

sunlight energy, 

oxygen and  starch)  

 How is the law 

of conservation 

of energy 

applied in 

photosynthesis?  

 d) importance 

of 

photosynthesis 

in the real life 

situation 

i) Importance of 

photosynthesis in 

the real life. 

 How is the 

absence of Sun 

going to affect 

life?  

2.5 .Food 

processing, 

Preservation 

and storage 

b) Importance 

of food 

processing, 

preservation 

storage. 

i) Brainstorm on the 

concepts of food 

processing, 

preservation and 

food storage. 

iii) Samples 

preserved food 

substances. 

How is the 

concept of food 

processing and 

preservation 

helps life outside 

of the planet 

Earth? 
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c) Various 

methods of 

processing, 

preservation 

and storage.  

i) Importance of 

food processing, 

storage and 

preservation. 

i) Photographs 

of processed, 

preserve and 

stored foods. 

Which method is 

used by 

astronaut to 

preserve food in 

the ISS and 

why? 

 

 

 ii)Make 

presentation on 

various  method of 

food processing, 

preservation and 

storage. 

  

 

 

 

d) Differentiate 

between 

traditional and 

modern 

methods of 

processing, 

preserving 

storing food. 

I)List down modern 

and traditional 

methods of 

processing, 

preserving and 

storing food. 

  

3.0 Balance 

of Nature 

3.1 The 

Natural 

Environment 

d) Explain the 

importance of 

the natural 

environment. 

i) Explain the 

importance of the 

natural 

environment. 

 How does the 

earth‟s natural 

environment 

make it habitable 

to human? 

5.0 

GASEOUS 

EXCHANGE 

a) Explain the 

concept of 

gaseous 

i) Brainstorm on the 

meaning and 

importance of 

 How to make 

gaseous 

exchange 
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AND 

RESPIRATI

ON. 

5.1 The 

concept of 

gaseous 

exchange. 

exchange gaseous exchange. possible in place 

where there is no 

gas.  

 b) identify 

organs 

responsible for 

gaseous 

exchange in 

living 

organisms 

ii) Examination of 

gaseous exchange 

sites in different 

organisms. 

 Do all living 

organism have 

the same organs 

for gaseous 

exchange? 

 e) Outline 

factors 

affecting 

gaseous 

exchange in 

mammals. 

i) Outline factors 

affecting gaseous 

exchange in 

mammals. 

 What would 

limit gaseous 

exchange in 

mammal and 

how is it 

overcome?  

5.4.2 

Anaerobic 

respiration. 

a) Explain the 

concept 

anaerobic 

respiration. 

i) Importance of 

anaerobic 

respiration. 

 How can 

anaerobic 

respiration 

support life? 

 b) Mechanism 

of anaerobic 

respiration. 

i) Mechanism of 

anaerobic 

respiration. 

 Example of 

anaerobic 

organism. 

 c) End product 

of anaerobic 

respiration. 

i) Investigate the 

end products of 

anaerobic 

respiration. 

  

 e) Differentiate 

between 

aerobic and 

anaerobic 
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respiration. 

 

Form Three  

TOPIC/SUB-

TOPICS 

SPECIFIC 

OBJECTIVES 

TEACHING AND 

LEARNINING 

STRATEGIES  

TEACHING 

AND 

LEARNING 

RESOURCES  

ASTRONO

MY 

INTEGRA

TION 

5.0 

REGULATION. 

5.1 Concept of 

regulation. 

a) Explain the 

concept of 

regulation.  

i) Meaning of 

regulation and its 

importance.  

i) Different 

food 

substances. 

How does 

the concept 

of 

regulation 

helps to 

survive 

inhospitabl

e 

environmen

ts? 

 b) Various 

types of 

regulation. 

ii) Regulation 

temperature regulation, 

regulation of water and 

mineral salts in 

animals. 

  

5.2 Temperature 

regulation in 

animals. 

a) Explain the 

concept of 

temperature 

regulation in 

animals. 

i) Experiments to 

determine the 

temperature of a 

frog/toad and a small 

mammal under 

different condition 

(cold and hot) and 

record their findings. 

 How can 

human 

adapt to 

temperature 

change and 

which is 

their 

threshold.  
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Form Four 

TOPIC/SUB-

TOPICS 

SPECIFIC 

OBJECTIVES 

TEACHING AND 

LEARNINING 

STRATEGIES  

TEACHING 

AND 

LEARNING 

RESOURCES  

ASTRONO

MY 

INTEGRA

TION 

2.0 

GENETICS 

2.1 Concept 

of genetics. 

a) Explain the 

concept of 

genetics. 

i) Meaning of genetics, 

variations and 

resemblance which 

exists among members 

of same family. 

 What 

makes 

living 

organisms 

different? 

 b) Describe the 

structure and 

composition of 

genetic materials. 

(Deoxyribonucleic 

and Ribonucleic 

acid). 

i) DNA and RNA 

molecules and discuss 

its structures and 

composition. 

 How was 

DNA and 

RNA 

formed? 

4.2 Theories 

of the origin 

of man. 

a) Outline the 

basic ideas about 

the origin of life. 

  How have 

we come to 

be? Are 

there others 

like us? 
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Table 3 Chemistry syllabuses 

Form Three 

TOPIC AND 

SUB-TOPICS 

SPECIFIC 

OBJECTIVES 

TEACHING/LEARNING 

STRATEGIES  

ASTRONOMY 

INTEGRATION 

 1.0 

OXYGEN  

1.2 Uses of 

Oxygen 

a) list uses of 

oxygen in 

daily life 

i) uses of oxygen in daily life 

e.g living organism  

An important element for 

human survivor outside of 

planet Earth. 

b) relate some 

uses of 

oxygen to its 

properties 

i) relationship between uses 

and properties of oxygen 

How does properties of 

oxygen allow human to 

survive in other places 

outside of planet Earth?  

Spectrometry 

2.0 Hydrogen b) explain 

properties of 

hydrogen 

iii) discuss physical and 

chemical properties of 

hydrogen gas. 

How do the properties of 

hydrogen help to search 

for water in the universe.  

3.0 Water  a) describe the 

occurrence 

and nature of 

water 

i) Teacher to guide students 

to search information about 

the occurrence and nature of 

water. 

Do we know another 

planet with water like 

ours? If no why? 

c) Explain the 

importance of 

water 

treatment and 

purification  

i) discuss the importance of 

water treatment in daily life 

How do astronauts 

survive at the space 

station with limited 

supply of water? 

4.4 

Conservation 

of Energy  

a) explain the 

conservation 

of energy  

i) Discuss the Sun as the 

primary source of energy on 

Earth 

ii) main application of solar 

energy 

Briefly explain why Sun 

is the primary source of 

energy based on how life 

depends on it. 

b) explain the 

conversion of 

solar energy 

to electrical 

energy 

i) impossibility of destroying 

or creating energy 

ii) discuss and present the 

law of conservation of 

energy and the teacher to 

clarify.  

Why is the energy from 

the Sun is so important for 

life on Earth? How is it 

possible to harvest it? 
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Form four 

TOPIC AND 

SUBTOPIC 

SPECIFIC 

OBJECTIVES 

TEACHING/LEARNING 

STRATEGIES 

ASTRONOMY 

INTEGRATION 

2.0 ORGANIC 

CHEMISTRY  

2.1 Introduction to 

organic chemistry  

a) distinguish 

organic from 

inorganic 

chemistry  

i) Discuss the meaning of 

organic chemistry and 

compare organic and 

inorganic substances. 

ii) Students suggest 

substances which are of 

organic and inorganic 

origin. 

How does life depend 

on organic chemistry.  

 b) explain the 

importance of 

organic 

chemistry in life 

i) Discuss the importance 

of organic chemistry and 

the nature as a whole. 

Explain the term “life 

as we know it” in 

relation to organic 

life. 

 c) Explain the 

origin of organic 

compounds 

i) relate organic 

compound with 

prehistoric system 

ii) discuss the ever 

increasing number of 

synthetic organic 

compounds and materials 

made in laboratories and 

factories. 

How has the 

catastrophic event of 

comet impact 

contributed to organic 

compounds on Earth? 

How have the study of 

organic compound 

formation helped 

laboratory synthesis 

of organic 

compounds. 

4.0 POLLUTION a) Explain the 

concept of 

pollution  

i) Discuss the meaning of 

pollution  

ii) give examples of 

pollution in real life 

How can light cause 

pollution?  
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situations  

4.4 Aerial 

pollution  

a) explain the 

concept of aerial 

pollution  

i) discuss the meaning of 

aerial pollution in real life 

situation  

What are the impact 

of aerial pollution on 

night observation? 

 b) Identify 

human activities 

which cause 

aerial pollution 

 How does human 

activities cause light 

pollution? And how is 

this linked to 

industrial pollution? 

4.7 Ozone Layer 

Destruction  

a) explain the 

meaning of 

ozone layer and 

its importance to 

life on Earth 

i) Discuss the meaning 

and significance of the 

ozone layer in relation to 

life on Earth. 

How does the ozone 

layer protect us from 

harmful solar 

radiations? 

 b) Identify 

chemical 

substances which 

destroy the 

ozone layer 

 How astronomy helps 

to protect the ozone 

layer? 
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Table 4 Physics syllabuses 

Form One 

TOPIC AND 

SUB-TOPICS 

SPECIFIC 

OBJECTIVES 

TEACHING/LEARNING 

STRATEGIES  

ASTRONOMY 

INTEGRATION 

1.0 

Introduction 

to Physics 

  

1.1 Concept 

of Physics  

The student 

should be able 

to:  

a) explain the 

concept of 

Physics; 

ii) Students to identify 

various things related to 

Physics 

The relationship between 

physics and planet Earth 

in solar system. 

b) Establish 

relationship 

between Physics 

and other 

subjects 

Student and teachers to 

brainstorm and discuss 

about the relationship 

between physics and other 

subjects 

Briefly explain the 

relationship between 

Physics and Astronomy 

through astrophysics  

1.2 

Application of 

Physics in 

Real life 

b) apply physics 

in daily life 

ii) students to perform 

activities which 

demonstrate application of 

physics  

Rocket launching activity  

2.0 

Introduction 

To Laboratory 

Practice 

 

2.2 Basic 

Principles of 

Scientific 

Investigation  

b) identify steps 

o scientific 

investigation  

By using question and 

answer technique the 

teacher to lead students to 

identify the steps of 

scientific investigation  

How can we travel 

outside of the Planet 

Earth? 

3.0 Light  

3.1 Sources of 

Light 

a) Explain the 

concept of light,  

i) The teacher to guide 

students to explain the 

concept of light 

Stars, galaxy and comets. 

b) Identify 

source of light 

i) Student to identify 

sources of light 

Sun and other stars 

9.0 

Propagation 

and 

Transmission 

of Light. 

9.1 

Introduction 

a) explain the 

concept of rays 

and beam of 

light, 

i) explain the concept of 

rays and beam of light 

Explain and discuss 

briefly about Sun rays.  

b) verify light 

rays travels in 

straight line 

i) teacher to lead students 

to discuss how to verify 

that light travels in a 

Design an experiment to 

demonstrate light travel 

in a straight line 
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straight line 

c) Identify 

transparent, 

translucent and 

opaque 

materials.  

 Identify the said 

materials in astronomy 

and how they are used 

briefly  

9.2 Reflection 

of light 

a) explain the 

concept of 

reflection of light 

i) demonstrate the concept 

of reflection of light 

Deduce simple 

experiment to 

demonstrate reflection on 

different surface and 

explain how we can see 

satellites.  

d) describe 

image formed by 

a plane mirror 

i) investigate the image 

formed by a plane mirror 

Student compare image 

formed by a plane mirror 

to that of a binoculars.  

 

Form Two 

TOPIC AND 

SUB-TOPICS 

SPECIFIC 

OBJECTIVES 

TEACHING/LEARNING 

STRATEGIES  

ASTRONOMY 

INTEGRATION 

3.0 

Magnetism  

3.1 Concept of 

Magnetism 

a) explain the 

origin of 

magnetism  

 Solar winds and 

electrostatics charges in 

the universe.  

e) application of 

magnets 

i) investigate situation 

where magnets are used 

Identification of 

direction as oppose to 

the use of stars. 

3.3 Magnetic 

Fields of a 

Magnet 

Explain the 

concept of 

magnetic fields of 

a magnet 

 Deduce a simple 

experiment to 

demonstrate magnetic 

field.  

3.4 Earth‟s 

Magnetic Field  

a) explain the 

phenomenon of 

Earth‟s magnetism  

i) Explain the existence of 

the Earth‟s magnetic field 

Explain how we are 

protected by the Earth‟s 

magnetism. 

6. Motion in 

Straight Line 

6.5 Motion 

Under Gravity 

a) Explain the 

concept of 

gravitational force 

i) Share the idea on a 

body thrown vertically 

upward and fall a falling 

body 

Introduce Newton 

briefly and explain 

about falling apple and 

travelling to outer 

space.  

c) Explain 

application of 

gravitational force 

i) The student search and 

discuss application of 

gravitational force 

Talk about rocket 

launching, travel and 

landing to the moon.  

9.0 Sustainable 

Energy 

Sources 

a) explain the Sun 

as the source of 

energy, 

i) Discuss the Sun as the 

primary source of energy 

on Earth 

Briefly explain why Sun 

is the primary source of 

energy based on how 
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9.2 Solar 

Energy  

ii) main application of 

solar energy 

life depends on it. 

b) explain the 

conversion of solar 

energy to electrical 

energy 

i) how solar energy can 

be converted to electricity 

ii) Solar conversion 

mechanism to electricity. 

iii)Circuit diagram 

showing the conversion 

of solar energy into 

electricity by a solar cell 

Briefly explain of the 

existence of law of 

conservation of energy 

and how it is linked to 

concept of harvesting 

solar energy. 

 

Form Three 

TOPIC AND 

SUBTOPIC 

SPECIFIC 

OBJECTIVES 

TEACHING/LEARNING 

STRATEGIES 

ASTRONOMY 

INTEGRATION 

3. Light 

3.1 

Reflection of 

Light from a 

Curved 

Mirror 

a) Distinguish 

between 

concave and 

convex 

mirrors.  

i) display concave and convex 

to students 

ii) describe features of concave 

and convex mirrors and 

distinguish them 

Demonstrate how the 

concave and convex 

mirror reflects light. 

b) Explain the 

term principle 

axis, pole, 

principle 

focus and 

radius of 

curvature as 

applied to 

curved 

mirrors,  

i) Describe the principle axis, 

pole, principle focus and radius 

of curvature as applied to 

mirrors. 

 

ii) Explain the principle axis, 

pole, principle of focus and 

radius of curvature as applied 

to mirror. 

With the aid of optical 

tools deduce an 

experiment to 

demonstrate principle 

axis, pole, principle focus 

and radius of curvature as 

applied to mirrors. 

c)Locate the 

image formed 

by a curved 

mirror 

i) Define nature, position and 

size of image formed by a 

curved mirror. 

Design and experiment to 

help student locate the 

image 

d) Determine 

practically the 

focal length of 

a concave 

mirror 

i) Carry out an experiment to 

determine the focal length of a 

concave mirror 

iii)Deduce the correct focal 

length of the concave mirror. 

Let the student repeat the 

experiment with different 

parameters of focal 

length.  

e) Determine 

the position, 

size and 

nature of the 

image formed 

i) Guide the students to 

compute the position of image 

formed by using the mirror 

formulae. 

ii) Compute the position of the 

Design and experiment to 

help student determine 

size and nature of the 

image formed. 
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by a curved 

mirror 

image formed by using the 

mirror formulae 

f) Use convex 

and concave 

mirrors in 

daily life. 

i) demonstrate the uses of the 

convex and concave mirrors 

ii) Identify different uses of 

convex and concave mirrors in 

daily life  

Elaborate how the two 

mirrors are used in 

astronomy. 

3.2 

Refraction of 

Light 

a) Explain the 

concept of 

refraction of 

light 

i) explain the concept of 

refraction of light 

ii) use a ray box and 

rectangular glass block to show 

refraction of light at a 

boundary. 

Explain how refraction of 

light is used in astronomy 

to increase the sharpness 

of the image formed. 

d) construct a 

simple prism 

binocular 

i) Guide student to construct a 

simple prism binocular 

Let the student present 

their constructed 

binocular and explain 

challenges they 

encountered on making 

one and how did they 

overcome them. 

3.5 Colors of 

Light 

a) Explain the 

component of 

white light 

i) Discuss the component of a 

white light (ROYGBIV) 

Explain why we don‟t the 

seven colors in under 

normal circumstances 

c) Appearance 

of a colored 

object under 

white light 

i) Demonstrate the appearance 

of colored object in white light 

ii) Demonstrate the appearance 

of colored objects in white 

light 

iii) Appearance of a white 

object under a colored light. 

Explain as to why the sky 

is blue, why the sky 

become yellow or red in 

the morning and at 

Sunset? 

Demonstrate appearance 

of objects with light 

filters.  

3.6 

Refraction of 

Light by 

Lenses 

a) Distinguish 

between 

convex and 

concave 

lenses 

i) Display the concave and 

convex lenses to students 

ii) Describe features of convex 

and concave lenses 

Let the students feel, 

describe and draw the 

two types of lenses. 

b) explain the 

term focal 

length, 

principle 

focus, 

principle axis 

and optical 

centre as 

applied to 

ii) Students to identify the 

position of the focal length, 

principal focus, principle axis 

and optical center. 

Teacher to explain briefly 

the impact of the 

mentioned parameters in 

real life. 
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lenses 

c) determine 

practically the 

focal length of 

a lens 

ii) Student to carry out 

experiments to determine the 

focal lens of a convex lens 

Students to conduct an 

experiment with different 

lenses and identify their 

focal lenses and plot a 

graph to demonstrate the 

relationship. 

d)locate the 

image formed 

by a lens 

ii) Draw ray diagram using the 

ray rules, locate and interpret 

the image formed by a lens. 

Teacher to design an 

experiment to accompany 

the drawing and 

explanation.  

e) determine 

the position, 

size and 

nature of the 

image formed 

by lens 

ii) discuss in a group the nature 

and size of images formed by 

the object at different positions 

along the principle axis 

The terminologies of 

clear image and blur 

images should be 

encourage by the teacher. 

f) determine 

the 

magnification 

of a lens 

i) To place object between 

optical center and the principal 

focus of convex lenses and 

observe the image 

ii) determine the magnification 

of a lens 

Use the optical bench to 

conduct the experiment  

g) Determine 

the 

relationship 

between focal 

length (f), 

object 

distance (u) 

and image 

distance (v) as 

applied to 

lenses. 

i) teacher to guide student to 

apply equation of the lens 

ii) student to apply lens 

formula to do calculations 

Experiment with the 

formula by using the 

values of the telescope 

possessed by the school. 

 

4.0 Optical 

Instruments 

4.3 

Astronomical 

Telescope  

a) Describe 

the structure 

of an 

astronomical 

telescope 

i) Teacher to display an 

astronomical telescope and an 

optical drawing of 

astronomical telescope. 

ii) Students to draw a diagram 

of the optical arrangement of 

astronomical and label its 

parts. 

iii) group to discuss the 

structure of an astronomical 

telescope 

Students should 

understand how to 

maneuver different parts 

of astronomical telescope 

to change focal lens and 

distance between images. 
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b) describe the 

mode of 

action of an 

astronomical 

telescope 

ii) discuss mode of action of an 

astronomical telescope 

The student should 

identify if the telescope is 

reflective or refractive 

and explain what that 

means  

c) Determine 

the 

magnification 

of an 

astronomical 

telescope 

ii) Group to determine the 

magnification of astronomical 

telescope 

Student to calculate the 

real magnification of the 

telescope they possess 

and calculate of the 

actual size of the objects 

they have chosen to 

observe during the day 

and night. 

d) mention the 

uses of 

astronomical 

telescope 

i) The teacher to lead students 

to determine the magnification 

of an astronomical telescope 

ii) students in group to 

determine the magnification of 

an astronomical telescope 

Students to be told of the 

astronomical uses of 

astronomical telescope to 

look at planets, nebulae, 

galaxies and Moon. They 

should watch the Moon 

and Saturn with the 

telescope 

e) Construct a 

simple 

astronomical 

telescope 

ii) Students to construct simple 

astronomical telescope 

Students and teacher to 

use Galileo scope or 

optical bench to create an 

astronomical telescope 

4.5 The Lens 

Camera 

a) describe the 

structure of 

the lens 

camera 

i) The teacher to display a lens 

camera and an optical drawing 

of a lens camera 

ii) Student to discuss in group 

the structure of a lens camera 

Students to be told of the 

resemblance of a lens 

camera to that of the 

refractory telescope and a 

human eye.  

b) describe the 

mode of 

action of the 

lens camera 

i) The teacher to lead students 

to describe the mode of action 

of the lens camera 

ii) discuss the formation of an 

image of an object by the lens 

camera 

Teacher to explain how 

the lens camera can be 

used in astrophotography 

based on the mode of 

action.  

c) Determine 

the 

magnification 

of the lens 

camera 

i) discuss the formation of an 

image of an object by a lens 

camera 

 

iii) Students to determine the 

magnification of the lens 

camera 
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Form Four 

TOPIC AND 

SUBTOPIC 

SPECIFIC 

OBJECTIVES 

TEACHING AND 

LEARNING STRATEGIES 

ASTRONOMY 

INTEGRATION 

1.0 WAVES 

1.1 Introduction 

to Waves 

a) explain the 

concept of wave 

i) The teacher to guide 

student to brainstorm the 

concept of wave 

ii) Students in a group to 

discuss the concept of waves 

iii) The teach to lead students 

to demonstrate the 

production of waves 

Teachers to briefly 

talk about sources of 

wave in relation to 

energy and introduce 

the concept of cosmic 

waves. 

 b) explain the 

terms wave 

length, frequency 

and velocity of a 

wave 

i) assist students to explain 

the terms; wavelength, 

frequency and velocity of a 

wave 

Teacher to speak 

briefly the use of 

radio astronomy to 

detect cosmic waves. 

This should be 

compared to the use 

of antenna to receive 

signal in our daily life 

 c) identify types 

of waves 

i) identify types of waves 

ii) students in groups identify 

mechanical and 

electromagnetic waves  

Speak of the sources 

of electromagnetic 

wave in space.  

1.2 Behavior of 

waves 

a) Explain 

reflection, 

refraction, 

diffraction and 

interference of 

waves 

i) Explain refraction, 

reflection, diffraction and 

interference of waves. 

Design and 

experiment to 

demonstrate these 

characteristics of 

wave. 



 

30 

 

 b) mention the 

application of 

reflection, 

refraction, 

diffraction and 

interference of 

wave in daily 

lives  

i) brainstorm on the 

application of reflection, 

refraction, diffraction and 

interference of waves 

Explain about the 

radio astronomy in 

addition to radio, TV 

and mobile phone 

application.  

1.3 Propagation 

of Waves 

a) Describe the 

propagation of 

mechanical wave 

i) Demonstrate propagation 

of mechanical waves 

An experiment to 

demonstrate 

propagation of 

mechanical waves. 

 b) explain the 

propagation of 

electromagnetic 

waves 

ii) Students in groups to 

discuss the propagation of 

electromagnetic waves 

iii) demonstrate the 

propagation of 

electromagnetic waves 

 

 c) determine the 

relation between 

frequency, speed 

and wavelength 

of a wave 

i) determine the relationship 

between frequency, speed 

and wavelength  

 

 d) determine the 

refractive index 

of a medium 

i) determine refractive index 

of a medium 

 

1.4 Sound 

Wave 

a) explain 

concept of 

audibility range 

ii) explain concept of 

audibility range 

 

 d) explain the 

concept of echo 

and reverberation 

of sound 

i) demonstrate the production 

of an echo  

ii) explain the concept of 

echo and reverberation of 
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sound  

 c) The speed of 

sound in air 

i) measure the speed of 

sound in air 

ii) measure the velocity of 

sound in air 

iii) determine the speed of 

sound in air 

 

1.6 

Electromagnetic 

Spectrum  

a) Explain the 

concept of the 

electromagnetic 

spectrum  

  

 b) identify the 

main bands of the 

electromagnetic 

spectrum 

i) guide students to draw and 

identify electromagnetic 

spectrum 

ii) identify bands of the 

electromagnetic spectrum  

 

 c) detect infrared, 

visible and ultra 

violet rays 

ii) Student in groups to 

detect the infrared rays, 

visible and ultra violet rays. 

 

1.7 Application 

of 

Electromagnetic 

Wave in Daily 

Life 

a) identify the 

application of 

microwaves, 

radio-waves, 

infrared, gamma 

rays and x-rays 

ii) identify the application of 

microwaves, radio-waves, 

infrared, gamma rays and x-

rays 

 

3.0 

Radioactivity 

3.5 Nuclear 

Fission and 

Fusion  

a) Explain the 

nuclear fission 

and fusion 

ii) explain the concept of 

nuclear fission and fusion 

Describe nuclear 

fission of the Sun 

 b) mention the 

application of 

nuclear fission 

ii) mention the application of 

nuclear fission and fusion  
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and fusion 

4.0 Thermionic 

Emission  

4.2 X-rays 

a) describe the 

structure and 

mode of action of 

the X-ray tube 

ii) draw and label the 

diagram of the X-ray tube 

iii) describe the structure and 

mode of action of an X-ray 

tube 

 

 b) distinguish 

between soft and 

hard X-ray and 

their production  

ii) distinguish between soft 

and hard X-ray  

 

 c) Properties of 

X-rays 

i) teacher and students to 

review position of X-ray in 

the electromagnetic spectrum 

ii) brainstorm on the 

properties of X-ray  

 

 d) Identify the 

application of X-

rays in daily life 

i) discuss the application of 

X-ray in the daily life 

 

6. Elementary 

Astronomy  

6.1 Introduction 

to Astronomy  

a) Explain the 

concept of 

Astronomy  

i) Explain the concept of 

astronomy  

 

 b) Explain the 

concept of 

astronomy in 

everyday life 

ii) discuss about the 

importance of astronomy in 

daily life 

 

6.2 Solar 

System  

a) distinguish 

between a star 

and a planet 

ii) differentiate between a 

star and a planet 

 

 b) explain the 

force of 

gravitation which 

ii) explain the force of 

gravitation which maintains 

bodies in their orbits 
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maintain which 

maintain celestial 

bodies in their 

orbits 

6.3 

Constellations  

a) explain the 

concept of 

constellations  

ii) explain the concept of 

constellations 

 

 b) identify 

constellations  

ii) identify and name 

common constellations  

 

 c) uses of 

constellations in 

everyday life 

Discuss the use of 

constellation in navigations 

and seasons predictions  

 

6.4 The Earth 

and the Moon 

a) describe the 

surface features 

and temperature 

of the moon 

i) The teacher describe the 

surface features and 

temperature of the moon 

ii) students to describe the 

surface features of the moon 

 

 b) explain the 

causes of ocean 

tides 

i) The teacher to guide the 

student to explain the causes 

of ocean tides 

 

  

However to be precise and more specific we will deal with the findings which are related with 

physics only. 

The above results were integrated with ones obtained following investigation from different 

sources as described in Chapter 3. Then they were used to obtain some concepts in astronomy 

which can be applied in explain some concepts in Physics as shown in the table below 
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ASTRONOMICAL CONCEPTS RELATED CONCEPTS IN PHYSICS 

1. Solar System 1.  Rutherford‟s planetary Atomic 

Model  

2. Positions and Motions of the Earth and 

Moon in relation to the position of the 

sun(Eclipses) 

2. Straight line propagation of Light 

3. Knowledge on refractory Telescope 3. Accommodation of Human Eye  

4. Filtering Sun rays by the dusts, clouds 

and Greenhouse gases 

4. Color filter 

5. The existence of rainbow 5. Dispersion of light 

6. Stars, Moons, Galaxies 6. Light and sources of Light 

7. Doppler effect 7. Calculation of distances of objects on 

the Earth 

8. Newton‟s universal gravitational law 8. Forces of attraction between bodies 

on earth 
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4.2 DISCUSSION 

This project will use only some of the qualitative techniques based on the kinds of data collected, 

timeframe and availability of resources to reach to the conclusion. The techniques to be used will 

be 

 Traditional Method 

 Content Analysis 

 Narrative Analysis and 

 Discourse Analysis 

4.2.1 SOLAR SYSTEM 

National Aeronautics and Space Administration (NASA) defined solar system referring to a star 

and all the objects that travel in orbit around it. Solar system consists of the sun (our star) eight 

planets and their natural satellites (such as our moon); dwarf planets; asteroids and comets. Our 

solar system is located in an outward spiral of the Milky Way galaxy. 

The planets in the solar system are in a constant motion in their orbits around the sun. The sun is 

the heaviest body of all in the solar system. The planets are kept in their orbits by the gravitation 

force of the sun. 
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Figure 3 Solar System 

This concept of solar system can be used to explain the structure of the atom. In 1911, Ernest 

Rutherford and his students (Hans Geiger and Ernest Marsden) conducted an alpha-particle 

experiment to determine the structure of the atom. In his experiment, Rutherford revealed that 

atom contain the heavy positively charged part at its Centre known as the nucleus of the atom. 

He revealed that outside the nucleus there are electrons (negatively charged particles) revolving 

around the nucleus in their orbits. Later on, Rutherford came up with his atomic model which is 

also known as the Planetary Model. The word „Planetary‟ came from the word „planet‟. 
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Figure 4 Rutherford's Atomic Model (Planetary Model) 

Therefore, the knowledge of the solar system can be applied to explain the structure of the atom 

and the motion of the electron in their orbits around the nucleus just like the planets in their 

orbits around the sun. The force which keeps the electrons in their orbits is the same force of 

attraction which keeps the planets in their orbits. 

4.2.2 RELATIVE POSITION OF THE SUN, EARTH AND THE MOON 

The Earth and Moon are in relative motion with respect to the position of the sun in the solar 

system. The Earth has two motions. First, it takes about 365 days to revolve in its orbit making a 

complete revolution around the sun. Secondly, it takes about 24 hours to complete one rotation in 

its axis. The first motion provides us with the seasons of the year while the second one provides 

us with the day and night. 

The Moon also has two motions. First, it takes about 28 days to complete one revolution around 

the Earth. Secondly, it takes about 27 days to complete a rotation on its own axis.  

The motion of these two bodies in relative to the position of the Sun which is the source of 

Natural source of Light energy leads to the happening of Solar Eclipses and Lunar Eclipses. 

A solar eclipse is a type of eclipse that occurs when the Moon passes between the Sun and Earth, 

and the Moon fully or partially blocks ("occults") the Sun. In this event the Moon prevents the 

Earth from getting light rays from the Sun fully or partially. 

http://en.wikipedia.org/wiki/Eclipse
http://en.wikipedia.org/wiki/Moon
http://en.wikipedia.org/wiki/Sun
http://en.wikipedia.org/wiki/Occultation
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Figure 5 Solar Eclipse 

The Lunar eclipse occurs when the Earth is aligned between the Sun and the Moon and thus 

prevents the Moon from getting light from the Sun 

  

Figure 6 Lunar Eclipse 

The reason for the light not reaching the Earth in Solar Eclipse and for not reaching the Moon in 

the Lunar‟ eclipse is because light energy travels in a straight line. 

Therefore, the two events can be used well to explain the phenomena that light travels only in 

straight line. That is, in the event of blocking its path, light will not give a turn around the 

obstacle but will just not pass over it. Therefore the part which is aligned with the obstacle will 

not be receiving light from the source. 

The concept can therefore be applied in explaining the straight line propagation of light. 
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Figure 7 Straight line propagation of light 

Using the concept of Solar system the Sun will act as a source of light, the Moon as the obstacle 

(Opaque object) and the shadow is casted on the Earth. Using the concept of Lunar eclipse the Su 

can act as a source of light, the Earth as an obstacle and the shadow will be casted on the Moon. 

4.2.3 THE KNOWLEDGE ON REFRACTIVE TELESCOPE 

To view and observe objects in the universe, a device known as the Telescope is used. There are 

two types of telescopes, the reflective and refractive telescope. A reflecting telescope (also called 

a reflector) is an optical telescope which uses a single or combination of curved mirrors that 

reflect light and form an image. A refracting or refractor telescope is a type of optical telescope 

that uses a lens as its objective to form an image (also referred to a dioptric telescope). 

In 1609, Galileo built the first refracting telescope using a simple 3 magnification lens and used 

it to observe celestial objects. 

http://en.wikipedia.org/wiki/Optical_telescope
http://en.wikipedia.org/wiki/Lens_%28optics%29
http://en.wikipedia.org/wiki/Objective_%28optics%29
http://en.wikipedia.org/wiki/Dioptrics
http://en.wikipedia.org/wiki/Telescope
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Figure 8 Refractive telescope 

The refractive telescope uses two convex lenses, the eye piece lens and the objective lens. Light 

beam from a far object is refracted through the objective lens into the telescope to form a real, 

diminished and upside down image at the principle focus of the objective lens. The eye piece 

lens is then adjusted by moving it to the front or backward so that the image formed by the 

objective lens is between the eye piece lens and its principle focus. This will make the final 

image to be virtual, upright and magnified. 

 

Figure 9 Images formation by refractive telescope 

The main idea towards obtaining a clear image with respect to the object is by adjusting (to 

increase or decrease the focal length) the eyepiece lens towards or away from the objective lens. 

This process of increasing or decreasing the eyepiece lens to get a clear image is known as 

focusing. 
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The same process (focusing) is achieved by the human eye to get clear image of the objects seen. 

The human eye as one of the optical instrument uses the cornea, convex lens and the aqueous and 

vitreous fluids. 

 

Figure 10 Image focusing by the human Eye 

The human eye performs image focusing process by thickening or narrowing the size of the lens. 

This process aims at increasing or decreasing the focal length to alter the power of the eye lens. 

That is,                                                  
 

            
 

 

The thicker the lens, the shorter the focal length hence the more powerful the lens is and vice 

versa. The accommodation of the eye is done through this process. 

Therefore it is possible to explain the image focusing of the human eye by using the image 

focusing of the refractive telescope. 
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4.2.4 FILTERING SUN RADIATION BY THE DUSTS AND CLOUDS 

Sunlight is a portion of the electromagnetic radiation given off by the Sun, in particular infrared, 

visible, and ultraviolet light. On Earth, sunlight is filtered through the Earth's atmosphere, and is 

obvious as daylight when the Sun is above the horizon. When the direct solar radiation is not 

blocked by clouds, it is experienced as sunshine, a combination of bright light and radiant heat. 

When it is blocked by the clouds or reflects off other objects, it is experienced as diffused light. 

Scientists classify UV radiation into three types or bands—UVA, UVB, and UVC. The ozone 

layer absorbs some, but not all, of these types of UV radiation:  

 UVA: Wavelength: 315-399 nm. Not absorbed by the ozone layer.  

 UVB: Wavelength: 280-314 nm. Mostly absorbed by the ozone layer, but some does 

reach the Earth‟s surface.  

 UVC: Wavelength: 100-279 nm. Completely absorbed by the ozone layer and 

atmosphere.  

Cloud cover reduces UV levels, but not completely. Depending on the thickness of the cloud 

cover, it is possible to burn on a cloudy day, even if it does not feel warm. 

 

Figure 11 Sun radiation filtering 

This kind of knowledge can be applicable to explain on the concept of color filters. When light 

rays fall on the translucent and transparent medium, the colors which are same as of the medium 

will be allowed to pass through while those of different colors will not. For example, the green 

filter will absorb all colors into it and allow only light with green color to go through.  

 

http://en.wikipedia.org/wiki/Electromagnetic_radiation
http://en.wikipedia.org/wiki/Sun
http://en.wikipedia.org/wiki/Infrared
http://en.wikipedia.org/wiki/Visible_light
http://en.wikipedia.org/wiki/Ultraviolet
http://en.wikipedia.org/wiki/Earth
http://en.wikipedia.org/wiki/Filter_%28optics%29
http://en.wikipedia.org/wiki/Atmosphere_of_Earth
http://en.wikipedia.org/wiki/Daylight
http://en.wikipedia.org/wiki/Horizon
http://en.wikipedia.org/wiki/Light
http://en.wikipedia.org/wiki/Radiant_heat
http://en.wikipedia.org/wiki/Diffuse_reflection
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Incoming light rays

Color filters

Resulting pattern

 

Figure 12 Color filtering by color filters 

 

The reason behind is because different colors of light have different wavelength and so do the 

filters. Therefore color filters will transmit only light rays of its color same as it happens when 

the sun rays get filtered by the Earth‟s atmosphere where only rays of certain wavelength will be 

allowed to pass through.  

4.2.5 EXISTENCE OF RAINBOW 

Rainbow is sunlight spread out into its spectrum of colors and diverted to the eye of the observer 

by water droplets. It happens when the sunlight is refracted and reflected by the water droplets 

(mostly raindrops) in the sky. Different light rays have different wavelengths and therefore they 

are refracted and reflected at different angles making a fine display of color pattern known as the 

rainbow. 

When it rains, the air is filled with raindrops.  These raindrops act like a prism.  If sunlight passes 

through the raindrops at the proper angle it is split into its spectrum, which is made up of the 

colors of the rainbow. 
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Figure 13 Rainbow formation 

 

The same concept can be used to explain about the dispersion of white light into its constituent 

colors by a glass prism. When white light falls into a glass prism it is split into seven colors 

ranging from Red to Violet. 

 

Figure 14 Dispersion of white light by glass prism 

4.2.6 STARS AND MOONS  

Stars are known to be the natural sources of light in the universe and that all the light in the 

universe is said to be generated from them. Light from the sun comes from the continuous 

nuclear reactions from taking place inside the sun. Unlikely, moons cannot produce light of their 

own. Moons get light from the sun and reflect it to other objects in the universe.  

This concept is similar and can be used to explain about the light energy and its sources. Sources 

of light energy are divided into two categories named natural and artificial sources of light. 
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The Sun and the stars are natural sources of light since they give out their own light while all 

other remaining sources which need to be operated first to give light are artificial sources such as 

torches, bulbs, Light-emitting diodes (LEDs). 

4.2.7 NEWTON’S UNIVERSAL LAW OF GRAVITATIONAL 

Newton proposed that everybody in the universe is attracted to every other body with a force that 

is directly proportional to the product of the bodies‟ masses and inversely proportional to the 

square of the bodies‟ separation. 

Suppose there are two bodies of mass m1 and m2 in the universe separated by a distance r, then 

the force of attraction between them is; 

   
     
  

 

Where r is the distance between the center of the two masses and G is the gravitational constant. 

                      

The same concept is applicable to bodies in the Earth. Every two bodies are subjected to this 

gravitational attraction forces. 

Hence, the similar concept and formula can be applied in calculating force of attraction between 

objects on the Earth. 

4.2.8   DOPPLER EFFECT 

The Doppler Effect is observed whenever the source of waves is moving with respect to an 

observer. The Doppler Effect can be described as the effect produced by a moving source of 

waves in which there is an apparent upward shift in frequency for observers towards whom the 

source is approaching and an apparent downward shift in frequency for observers from whom the 

source is receding. 

The Doppler Effect is of huge interest to astronomers who use the information about the shift in 

frequency of electromagnetic waves produced by moving stars in our galaxy and beyond in order 

to derive information about those stars and galaxies. The fact that the universe is expanding is 

based in part upon observations of electromagnetic waves emitted by stars in distant galaxies. 

Furthermore, specific information about stars within galaxies can be determined by application 

of the Doppler Effect. 

The stars in distant galaxies will display frequencies which shift downward to show that the stars 

are moving away from the Earth. This is known as a red-shift. Also, stars will display upward 

shifted frequency if the stars are moving towards the Earth. This is known as a blue-shift. 
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The same concept can be used to the moving bodies on the earth surface and is currently used by 

traffic police to detect the speed of the moving vehicles. 

 

Figure 15 Application of Doppler Effect 

   

The velocity of the moving car (target) is obtained by the relationship 

  

 
 
        

 
 

Where as                        

                           

                                 

                    

 

From the above formula the velocity of the moving object with respect to the observer can be 

obtained. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

The discussion in chapter four showed how some concepts from the knowledge of astronomy can 

be applied to explain and demonstrate some concepts in other sciences particularly Physics. 

However the some of the data collected as shown in Chapter three of this report showed that 

there is a huge possibility of using the knowledge from astronomy to explain concepts in Biology 

as well as in Chemistry. 

Therefore it the call of this project to emphasize more findings, projects and researches to 

discover the concepts which can be used to explain concepts in other fields of science so as to 

motivate learners in pursuing science. 

It is also recommended that these findings of how the astronomy can be used to explain concepts 

in other sciences be incorporated in the secondary schools science curriculum so as to develop 

the understanding of the students and raise interests of the science learners.    
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