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INTRODUCTION

This Course brings to focus the concept of Africdnsmology as it
relates to integrated Science. The course willutiscthe meaning of
cosmology African mythology and science. Africaadition and some
natural phenomena will be presented and discusserthis course will

also discuss the concepts of African and Integr&@dnce

WHAT YOU WILL LEARN FROM THIS COURSE

You will learn the concepts of African cosmologydamythology in
relation to scientific practices in general, Afmcacience and integrated
science in particular.

COURSE AIMS

The aim of this course is to enable you have akaerstanding of the
concepts and issues of African cosmology and mgtholn relation to
scientific practices in general, African sciencel amegrated science in
particular.

COURSE OBJECTIVES
By the end of this course, you will be able to:

(i) define cosmology, mythology, science and integrataence;

(i)  discuss the myths surrounding the teaching of nateg science;

(i)  provide mythological and scientific explanations $ome natural
phenomena;

(iv)  explain the concept of African tradition as it tekto science;

(v)  discuss African concern for the universe and thecept of
reality;

(vi)  discuss the African belief system, ways of knowamg use of
numbers in relation to science;

(vii) Discuss the similarities between Africariestce and integrated
science.

WORKING THROUGH THE COURSE

To complete this course, you are expected to teadtudy units, and
other relevant books and materials provided by MNeional Open
University of Nigeria at the end of each unit ofrko

Each unit contains self-assessment exercises arettain points in the
course, you are required to submit assignmentagsessment purpose.
At the end of the course, there is a final exanmmat This course is

iv
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expected to last for a period of one semester. lovideyou will find
listed, all the components of the course, what lyaue to do, and how
you should allocate your time to each unit in ordeat you may
complete the course successfully and on time.

ASSIGNMENTS

There are fourteen (14) assignments in this coemegring all the units
studied.

You are expected to complete and submit these ramsigts to your

facilitators in course of the study whether in dymmmous or

asynchronous sessions. The marks you obtainhf&set assignments
will count towards the final mark you obtain forighcourse. Further
information on assignments will be found in thisu@®e Guide in the
section on assessment. You are equally requireddaan-text references
to enrich your studies.

THE COURSE MATERIALS

National Open University of Nigeria will provide yowith the
following:

The Course Guide: This consists of four Moduleghehaving up to
five units of work as listed hereunder.

Also at the end of each unit are lists of books efeRences and For
Further Reading in addition to some online resasircéVhile you may
not procure or read all of them; they are essestipplements to the
course materials.

Remember also that you must submit answers to MAsTas and at
when due.

STUDY UNITS

The course will be presented in four modules, ngmel

Module 1  Cosmology, African mythology and science
Module 2 Explanation of some natural phenomena
Module 3  African Tradition

Module 4  Concepts of African science and Integrat@dnce

In Module 1, the meaning of cosmology and the bhasowere treated.
The module focused on African Mythology and howrefates to

science. African concern for the universe and threcept of reality were
highlighted.



SED 314 COURSE GUIDE

In Module 2 you will be exposed to the concept afunal phenomena.
The natural phenomena that were treated in thisuteodre rainbow,
Twin, Lightning and Thunder, Echo and Mirage.

Module 3 focused on the use of numbers and wayknofving in
African belief system. It also compared African ibklsystem with
science

Module 4, centred on the concept of African scieace Integrated
science focusing on meaning and history of Afrisarences, meaning
and history of integrated sciences, concept of cAfti sciences as
different from integrated science and identifiede tlelements of
integration in African traditional science. The mtel also discussed
possible ways of curbing superstitious belief tigtountegrated science.
The module ended up with African contributions ¢eesce, technology
and development.

ASSESSMENTS

There are three aspects of the assessments. Firstre Self-
Assessment Exercises(SAES), second is the TutoMarked
Assignments (TMAs) and the third is the Final Exaation.

SELF ASSESSMENT EXERCISES

You are advised to be sincere in attending to tkeraésse. You are
expected to apply knowledge, information and skiliat you have
acquired during the course. The assignment musubmitted to your
tutor for formal assessments in accordance withdésadline stated in
your schedule of presentation/ academic calendar.

ASSIGNMENT

Assignments may be a Fill-in the Blank spaces QuestFBQ) or
Multiple Choice Question (MCQ) format and each loérh carries 10
marks making a total of 30 marks for the three TMAs

Aside from your course material provided, you ailgised to read and
research widely using other references which wilegyou a broader
viewpoint and may provide a deeper understandirtbetubject.

Ensure all completed assignments are submittectloedsle before set

deadlines. If for any reasons, you cannot corepyeur work on time,
contact your tutor before the assignment is dugigouss the possibility
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of an extension. Except in exceptional circumstanextensions may
not be granted after the due date.

FINAL EXAMINATION

The final examination for this course will be ofék hours duration and
have a value of 70% of the total course gradel afdas of the course
will be assessed and the examination will consisguestions which

reflect the type of self-testing, practice exeras®l tutor assignments
you have previously encountered. Utilise the timetween the

conclusion of the last study unit and sitting tiraraination to revise the
entire course. You may find it useful to review ymelf-assessment
exercises, tutor marked assignments comments om thefore the

examination.

COURSE MARKING SCHEME

The work you submit will count for 30% of your tb@ourse mark. At
the end of the course however, you will be requiedsit for a final
examination, which will also count for 70% of yotatal marks. The
grand total for the course would remain 100%.

HOW TO GET THE MOST FROM THIS COURSE

In distance learning, the study materials are isigc  developed

and designed to replace the lecturer. Hence, younmeak through these
materials at your pace, and at a time and pladesthits you best. The
course materials are interactive enough and allow tp fill the gap

created by the absence of the teacher in a fataz®-encounter.
However, the online synchronous facilitation andtiactional video

supplements are also meant to bridge this gap.

Visualize it as reading the lecture instead oéhstg to a lecturer.

Each of the study unit follows a common format. Thst item is an
introduction to the subject matter of the unit &odv a particular unit is
integrated with the other units and the coursewhae. Next is a set of
learning objectives/outcomes. These objectiveydet know what you
should be able to do by the time you have complgtedinit. Use these
objectives to guide your study.

On finishing a unit, go back and check whether hlane achieved the

objectives. If made a habit, this will further emlce your chances of
completing the course successfully.
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The following is a practical strategy for workirfgdugh the course:

o Read this course guide thoroughly.

o Organize a study schedule, which you must adhereligiously.
The major reason students fail is that they getinaeim their
course work. If you encounter difficulties with yoachedule,
please let your tutor/ facilitator know promptly.

. Turn to each unit and read the introduction andothjectives for
the unit.

o Work through the unit. The content of the unit litdeas been
arranged to provide a sequence for you to follow.

o Review the objectives of each study unit to confimat you have
achieved them. If you feel unsure about any of dbgectives,
review the study material or consult with your tuto

o When you are confident that you have achieved d&’suni
objectives, you can then start on the next unitoc®ed unit by
unit through the course and try to pace your stsamlythat you
keep yourself on schedule.

o After submitting an assignment to your facilitafor grading, do
not wait for its return before starting on the narit. Keep to
your schedule. When the assignment is returned,ppatycular
attention to your facilitator's comments.

o After completing the last unit, review the coursad gprepare
yourself for final examination. Check that you hacdhieved the
units objectives (listed at the beginning of eacht)uand the
course objectives listed in this course guide.

FACILITATORSTUTOR AND TUTORIALS

There will be specific time made available for tutorial sessions,
in support of this course. You will be notified thfe dates, time

and location of these tutorials, together with th@me and phone

number of your tutor, as soon as you are allocatedorial group.

Your tutor will mark and comment on your assignmseieep a close
watch on your progress and on any difficulties yoight encounter and
provide assistance to you during the course. Yasgtrmail your tutor
marked assignments to your tutor well before the date. They will be
marked by your tutor and returned to you as soguoasible.

Do not hesitate to contact your tutor by telephoeenail or your
discussion group (board) if you need help.

The following might be circumstances in which yowul find help
necessary. Contact your tutor if:

viii
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You do not understand any part of the study unittlee assigned
readings.

You have difficulty with the self — tests or exaes.

You have a question or problem with an assignmith, your tutor’s
comments on an assignment or with the grading @ssignment.

You should try your best to attend the tutorialBhis is the only chance
to have face-to-face contact with your tutor anc$& questions which
are answered instantly. You can raise any probleoountered in the
course of  your study. To gain the maximum benefinf course
tutorials, prepare a question list before attendimgm. You will learn a
lot from participating in discussions actively.

SUMMARY

This course is designed to with you the conceptsogmology, African

mythology and belief system and how they are rdldte science in
general and Integrated science in particular. Whilsto equip you with

the appropriate knowledge, skills attitude in teaching of integrated
science

We, therefore, sincerely wish you the best and ybatenjoy the course.
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MODULE 1 COSMOLOGY, AFRICAN MYTHOLOGY

AND SCIENCE
Unit 1 Meaning of Cosmology, mythology, Science and
integrated science
Unit 2 African Mythology and Science
Unit 3 African Concerns for the Universe
Unit 4 Conceptions of Reality

UNIT 1 MEANING OF COSMOLOGY, MYTHOLOGY,
SCIENCE AND INTEGRATED SCIENCE

Unit Structure

1.1 Introduction
1.2 Intended Learning Outcomes
1.3 Meaning of Cosmology, Mythology, Science antdnated
Science
1.3.1 Meaning of Cosmology
1.3.2 Meaning of Mythology
1.3.3 Meaning of Science
1.3.4 Meaning of Integrated Science
1.4 Summary
1.5 References/Further Readings/Web Resources
1.6 Possible Answers to Self-Assessment Exercise(s)

1.1 Introduction

Welcome to this unit, as an integrated scienceestydt is pertinent that
you have a clear understanding of the meanings agmology,
mythology, science and integrated science espgaalithey relate to
African. Your understanding of these concepts bdluseful for you to
be able to appreciate their relevance to your earsl you as a teacher
on training. This unit will also help you to getqa@ainted with how the
society developed and used these concepts over time

In this module, you will be exposed to the mearamg definitions of
cosmology, mythology, science and integrated seieiYou will learn

the history of cosmology, mythology science ancegnated science.
African concern for the universe will be highligtiteThis module will

also expose you to the concept of reality in thecah belief system and
science.
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1.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

explain the meaning of cosmology

define mythology in relation to Africa
define science

explain the meaning of Integrated Science.

1.3 Meaning of Cosmology, Mythology, Science and
Integrated Science

1.3.1 Meaning of Cosmology

As you are growing up, you must have had many edodabout the
universe, why and how things happen in nature. Sohthese stories,
we might offer concrete explanations for them &y thre based on ‘hear
say’. The major aim of scientists is to study, ustend and explain
nature which includes our physical world and theverse for the
benefit of mankind. You may ask, what is this natuNature is the
phenomena of the physical world collectively, irthg plants, animals,
the landscape, and other features and productseoédrth, as opposed
to humans or human creations. On the other hamdutiverse is all
of space and time and their contents, includingedis_stars, galaxies,
and all other forms of matter and energy.
(https://en.wikipedia.org/wiki/Universe). The studfthe universe is a
branch of science called astrology. In astrologydies which are
focused specifically on the origin and evolutiontloé universe is called
cosmology. Cosmology was derived from two Greekdsdkosmos’
which means world and ‘logia’ which means study.tetarily,
cosmology is the study of the world. It is a branch
of astronomy concerned with the study of the chiogmp of the
universe. Cosmology involves the origin and evolutof the universe,
from the Big Bang to today and into the futureiniolves the study of
the large-scale properties of the universe as dewto cosmology the
scientific method is used to understand and expkerorigin, evolution
and ultimate fate of the entire Universe. Whildhest aspects of
astronomy deal with individual objects and phenomencollections of
objects, cosmology spans the entire universe froth o death, with a
wealth of mysteries at every stage. Like any fiedd science,
cosmologists are engaged in careful observatioggpthesizing and
experimentation based on which theories and laevprpounded about
the universe that can be used to make specificigii@us about
phenomena.
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Nala (2017) remarks that humanity's understandintp® universe has
evolved significantly over time. In the early timesd history of
astronomy, Earth was regarded as the center dhialyjs, with planets
and stars orbiting it. In the 16th century, Polistientist Nicolaus
Copernicus suggested that Earth and the otherfslanéhe solar system
in fact orbited the sun, creating a profound shifthe understanding of
the cosmos. In the late 17th century, Isaac New#abculated how the
forces between planets especially in terms of tmtwnal forces
interacted.

The dawn of the 20th century brought further intsghinto
comprehending the vast universe. Albert Einsteappsed the
unification of space and time in his General TheafrRelativity. In the
early 1900s, scientists were debating whether tilkeyNMVay contained
the whole universe within its span, or whether @swsimply one of
many collections of stars. Edwin Hubble calculatée distance to
a fuzzy nebulous object in the sky and determited it lay outside of
the Milky Way, proving our galaxy to be a small grim the enormous
universe. Using General Relativity to lay the fravoek, Hubble
measured other galaxies and determined that theg weshing away
from the us, leading him to conclude that the ursgevas not static but
expanding.

In understanding cosmology, two major categoriretibased on either
scientific method or religious and cultural tradiits and beliefs have
been adopted. The first categorization is basedystematic scientific
study that depends on evidence from observatioreapdrimentation to
understand the universe. Cosmology, provides arigéisa of the
largest-scale structures and dynamics of the usévand allows study of
fundamental questions about its origin, structax@lution, and ultimate
fate. (https://en.wikipedia.org/wiki/Physical codomy). This is
referred to as physical cosmology. On the otherdhamhen the
understanding of the universe is based on cultarad religious
traditions, beliefs and myths, it is referred toralgious cosmology or

mythology.

Studies in physical cosmology are based on somarg®ns which are
referred to as the principle of cosmology. In ashetl, the cosmological
principle states that the universe looks essentiie same at any
location in the wuniverse. In modern physical cosmy)
the cosmological principle is the notion that thpatgal distribution of
matter in the universe is homogeneous and isotwpen viewed on a
large enough scale, since the forces are expectedct uniformly
throughout the universe, and should, thereforedyre no observable
irregularities in the large-scale structuring ottee course of evolution
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of the matter field that was initially laid down bipe Big Bang.
(https://en.wikipedia.org/wiki/Cosmological print.

Cosmological Principle

Earth

/ f the cosmological principle states
/ / that no matter where we look in the

Universe (U, or U,) we still see the
@/ﬂ

same distribution of objects
Source: http://abyss.uoregon.edu/~js/cosmo/ledlacds.html
This principle remains a largely untested assumptiecause we cannot
travel to every location in the universe to perf@xrperiments to test the
assumption. There are four assumptions in the clagmoprinciple.
These assumptions are:

1. Physical laws are universal. Any science expeni, if
performed under identical conditions, will have game result
anywhere in the universe because physical lawstteesame
everywhere in the universe.

2. On a sufficiently large scale the universe esnbgeneous. We
know there is large scale structure in the univesech as
clusters of galaxies; so, we assume that the uwuaves
homogenous only on scales large enough for evenatigest
structures to average out.

3. The universe isotropic meaning that there is no preferred
direction in the universe.
4. Over sufficiently long times the universe loo&ssentially the

same at all times.

These assumptions are the bases for observatioaxpaidimentation on
physical natural phenomena.

The scope of religious cosmology is more inclusitean a
strictly scientific cosmology (physical cosmologyp that religious
cosmology is not limited to experiential observafiotesting of
hypotheses, and proposals of theories. Every autind religion have
its own mythology. China, India, Greeks, Africa, ndu, Islam,
Christianity etc. have mythology peculiar to them.

4
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The termcosmologywvas first used in English in 1656 in Thomas
lount'sGlossographiaand in 1731 taken up in Latin by German
philosopher Christian Wolff, i€osmologia Generalis

Self-Assessment Exercise 1

1. Explain the term cosmology?
2. Discuss the two branches of cosmology.
3. List the basic assumptions of cosmology

1.3.2 Meaning of Mythology

As we discussed earlier in the introduction, myblyyl is a branch of
cosmology in relation with cultural and religiouslwes and beliefs.
Mythology was derived from the Greek word ‘mythést story-of-the-
people, and logos for study. From this, we canrdltg define
cosmology as the study of the story of a peoplgithblogy is therefore
the study and interpretation of often sacred talefables of a culture
known as myths or the collection of such storiesctvldeal with various
aspects of the human condition: good and evil. gkpress the beliefs
and values about these subjects held by a centdture. Myths tell the
stories of ancestors and the origin of humans aedworld, the gods,
supernatural beings and heroes with super-humarsallysGod-given,
powers Myths also describe origins or nuances g-doeld customs or
explain natural events such as the sunrise andesuthe cycle of the
moon and the seasons, or thunder and lightningnstor

There are four basic theories of myth. Those iesare:

1. rational myth theory which states that mythsrewvereated to
explain natural events and forces.

2. functional myth theory are myths that were @daas a type of
social control,

3. structural myth theory are myths that weregratd after human

mind and human nature and
4. the psychological myth theory which states thgths are based
on human emotion.

Plagiarist, (1996) has noted that the rational miytbory states that
myths were made to better understand natural ewardsforces that
occurred in the everyday lives of people. Thitlyelso explains that
the gods and goddesses controlled all of these emapgs of nature.
Examples of this type of myth are creation mythenir different

cultures. Creation myths explain how man was erkand explain
what the gods and goddesses used and what adtiensook to create

5
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humans. These myths also tell what substances us=é (if any) in
order for man to exist. The existence of man isatumal event but
creation myths give other explanations

The functional myth theory talks about how mythsavased to teach
morality and social behavior. It states that myttiid about what types
of things should and shouldn’t be done, and theseguences for those
wrong doings. The functional myth theory also edtahat myths were
created for social control and served the funatibmsuring stability in
a society.

Structural myths are said to be myths based on husn@otion. These
types of myths show the two sides of the human ptfmelgood side and
the bad side. They show the divided self and thaliguof human

nature.

The psychological myth theory states how mythskased on human
emotion and that they come from the human subconscmind.
Cultures all around the world had similar fearsesfions, and wishes
which, to them, were unexplainable.

Mythology has played an integral part in every l@aition throughout
the world. Pre-historic cave paintings, etchingsstane, tombs, and
monuments all suggest that, long before human beseg down their
myths in words, they had already developed a bsiietture.

Another classification of myths distinguishes thrigpes of myths,
namely:

. Etiological Myths
. Historical Myths
. Psychological Myths

Etiological myths (from the Gredadetionmeaning ‘reason'’) explain why
a certain thing is the way it is or how it camé® This type of myth is
usually defined as an origin story. Historical nsytietell an event from
the past but elevate it with greater meaning ttenadctual event (if it
even happened).

Psychological myths present one with a journey ftbe known to the
unknown which represents a psychological need kanlka the external
world with one's internal consciousness of it. Hegre that may be, the
story of the myth itself.
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Self-Assessment Exercise 2

1. What do you understand by the term mythology?

2. List any three types of myths.

3. Discuss how these myths are applied to helpumderstand nature
and existence.

1.3.3 Meaning of Science

Scienceis derived from the Latin womstientia’ which
meansknowledge’ (Harper (2014). Science is a systemnatiterprise
that builds and organizes knowledge in the form
of testable explanations and predictions aboututheerse. Science has
been defined as knowledge or a system of knowledgering general
truths or the operation of general laws especeslybtained and tested
through scientific method and such knowledge orhsacsystem of
knowledge is concerned with the physical world asgghenomena.

Carpi and Egger (2009) have enumerated some okdfidacts in the
processes which scientists engage in. The facisder

1. Science is a process of investigation into the nahtworld and
the knowledge generated through that process.

2. Scientists use multiple research methods to study natural
world.

3. Data collected through scientific research mustabalyzed and
interpreted to be used as evidence.

4. Scientific theories are testable explanations supddoy multiple
lines of evidence.

5. Scientific knowledge evolves with new evidence and
perspectives.

6. Science benefits from the creativity, curiosityyvetsity, and
diligence of individuals.

7. Science is subject to human bias and error.

8. The community of science engages in debate andgates
human errors.

9. Uncertainty is inherent in nature, but scientistskMo minimize
and quantify it in data collection and analysis.

10. Scientists value open and honest communicationeporting
research.

11. Science both influences and is influenced by theieses and
cultures in which it operates.

12. Science is valuable to individuals and to society.

As scientists go through the processes of scientifvestigation, it is
expected that they acquire skills which we referasoscience process
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skills. These skills are defined as a set of bsoadnsferable abilities,
appropriate to many science disciplines and refleadf the behaviour
of scientists. The process skills are grouped tato types-basic and
integrated. The basic (simpler) process skills gewa foundation for
learning the integrated (more complex) skills.

The basic process skills include the following:

1. Observing - using the senses to gather infaomaabout an
object or event.

2. Inferring - making an "educated guess" aboublaject or event
based on previously gathered data or information.

3. Measuring - using both standard and non-stahderasures and
estimates to describe the dimensions of an objestent.

4. Communicating - using words or graphic symlolglescribe an
action, object or event.

5. Classifying - grouping or ordering objects ovemts into
categories based on properties or criteria.

6. Predicting - stating the outcome of a futurergvbased on a

pattern of evidence.
On the other hand, the integrated process skitlside the following:
1. Controlling variables - being able to identifgriables that can

affect an experimental outcome, keeping most comstdile
manipulating only the independent variable.

2. Defining operationally - stating how to measareariable in an
experiment.

3. Formulating hypotheses - stating the expectettooe of an
experiment.

4. Interpreting data - organizing data and drawdagclusions from
it.

5. Experimenting - being able to conduct an expeni, including

asking an appropriate question, stating a hypathésentifying
and controlling variables, operationally definifgpse variables,
designing a "fair" experiment, conducting the expent, and
interpreting the results of the experiment.

6. Formulating models - creating a mental or ptaismodel of a
process or event. Examples: The model of how tlegsses of
evaporation and condensation interrelate in themaicle.

In scientific investigations, there are steps whstientists usually
follow. These series of steps which scientists ofwllduring their

investigation constitute the scientific methodislimportant to note that
all scientists do not follow these steps logic#iig same way. As there
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are many scientists, so are the order in whichstBps can be followed
in scientific investigations.

The scientific method has five basic steps, plusferdback step:

Make an observation.

Ask a question.

Form a hypothesis, or testable explanation.

Make a prediction based on the hypothesis.

Test the prediction.

Iterate: use the results to make new hypothespeedictions.

oahkwhE

The operational use of the steps is shown in figpelew.

L~

___{Observation™_
/” 7\ { guestion & .
o

" ’ - =, :” - e
/ Report 3 7 Research
Kcanﬁlu.gians Vi k topic area /
- i - g “%‘- 1 -

[ Scientific i

method |

Hypothesis |

Test with _
. experiment /

Fig. 1. Stepsin the Scientific Method

Science is both a body of knowledge (product) amdethod of inquiry
(process). Science is therefore a continuous sdarchew knowledge
through continuous inquiry. The knowledge whicheace generate are
in the form of:

1. Generalizations - a proposition asserting shimgtto be true

2. Facts - A scientific fact is the result of gpeatable careful
observation or measurement (by experimentation trero
means), also callespirical evidence.

3. Concepts —These are abstract ideas which aferstnod to be
the fundamental building
blocks behind principles, thoughts and biglie

4. Principles - These are ideas based on scienties and laws that
are generally accepted by scientists. They aredunethtal truths
that are the foundation for other studies

5. Theories - theories are systematic explanawdriee underlying
phenomenon or behaviour
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6. Laws - observed patterns of phenomena or betes/i

It is the application of these products in formkobwledge that we refer
to technology. As scientists engage in scientificestigations, they are
expected to acquire certain pre-dispositions whay act as code of
conduct for their operations. This code of condsiathat we refer to as
scientific attitude.

Some of these scientific attitudes include;

critical-mindedness,

suspended judgment (restraint),
respect for evidence (reliance on fact),
honesty,

objectivity,

willingness to change opinions,
open-mindedness,

guestioning attitude, and

tolerance of uncertainty.

CoNOOOR~WNE

Modern science is typically divided into three mdjoanches that
consist of the natural sciences (e.g., biologynubty, and physics),
which  study nature in the broadest sense; thelsocia
sciences (e.g., economics, psychology, and sogijlogvhich study
individuals and societies and the formal
sciences (e.g., logic, mathematics, and theoretmahputer science),
which deal with symbols governed by rules. Theiesirroots of science
can be traced to Ancient Egypt and Mesopotamiarourad 3000 to
1200 BC.

Self-Assessment Exercise 3

1. What is science?

2. What are science process skills?
3. What is scientific method?

4. What are scientific products?

1.3.4 Meaning of Integrated Science

The term ‘“integrated science” is often used as aomsym for
interdisciplinary and unified science, which mayadpplied generally to
any curriculum effort in which two or more prevityiseparated science
subjects are combined. The effort may be charae@rias a
collaboration among, a blending with, or a fusioh ao number of
“subjects” traditionally taught separately. Thud)e t meaning of

10
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integration in various types of integrated sciensedifferent. An
integrated science course may be characterizedfbgus on processes
of scientific inquiry, or a wish to cater for theterests of pupils, or it
may be a course structured around topics, themreprablems that
require a multidisciplinary approach. Brown (197identified four
groups of meanings of integration in science: (&)tl@e unity of all
knowledge, (2) as the conceptual unity of the smen(3) as a unified
process of scientific enquiry, and (4) as intengigcary. (Wei, 2015).

Self-Assessment Exercise 4

What is integrated Science

14 Summary

In this unit you have learnt that Cosmology is gatlg described as the
study of the origin and evolution of the univerShe origin and
evolution of the universe can be understood basestntific facts that
are verifiable (physical cosmology) or on cultupactices, beliefs,
values, traditions and myths (religious or mythaday cosmology.
Science drives the current world because; its wtdeding is major
determinant of growth and development because ritswledge is
empirical and experiential. Although science hashynaranches its
application in real life is integrated. This explsithe reason for
studying integrated science especially at the Basdigcation level in
Nigeria.
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1.6 Possble Answersto Self-Assessment Exer cise(s)

SAE 1

1. Explain the term cosmology?
Literarily, cosmology is the study of the world. it a branch
of astronomy concerned with the study of the chimgyp of the
universe.

2. Discuss the two branches of cosmology.
In understanding cosmology, two major categoriretibased on
either scientific method or religious and cultutedditions and
beliefs have been adopted. The first categorizasobhased on
systematic scientific study that depends on evidefiom
observation and experimentation to understand theetse.
Cosmology provides a description of the largest-scale simest
and dynamics of the universe and allows study od&amental
guestions about its origin, structure, evolutiomg altimate fate).
This is referred to as physical cosmology. On tifeeio hand,
when the understanding of the universe is basedutioral and
religious traditions, beliefs and myths, it is meéel to as religious
cosmology or mythology.

3. List the basic assumptions of cosmology
I. Physical laws are universal.
. On a sufficiently large scale the universé@mogeneous.
iii.  The universe issotropic meaning that there is no

preferred direction in the universe.
iv. Over sufficiently long times the universe Iso&ssentially
the same at all times.

SAE 2

1. What do you understand by the term mythology?
Mythology is therefore the study and interpretatioh often
sacred tales or fables of a culture known as myihsthe
collection of such stories which deal with variaspects of the
human condition: good and evil.

2. List any three types of myths.
I Etiological Myths
il. Historical Myths
iii. Psychological Myths

3. Discuss how these myths are applied to help malerstand
nature and existence.

Etiological myths (from the Greadetionmeaning ‘reason’) explain why

a certain thing is the way it is or how it camé® This type of myth is

usually defined as an origin story.

Historical myths retell an event from the past blgvate it with greater
meaning than the actual event (if it even happened)

13
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Psychological myths present one with a journey ftbe known to the
unknown which represents a psychological need kanbe the external
world with one's internal consciousness of it. Hegre that may be, the
story of the myth itself

SAE 3

1. What is science?
Science is a systematic enterprise that builds and
organizes knowledge in the form

of testable explanations and predictions about
the universe. Science has been defined as knowladgesystem
of knowledge covering general truths or the openatf general
laws especially as obtained and tested through ntsiode
method and such knowledge or such a system of leunel is
concerned with the physical world and its phenomena

2. What are science process skills?
These skills are defined as a set of broadly texabfe abilities
appropriate to many science disciplines and redlecbf the
behaviour of scientists.

3. What is scientific method?
In scientific investigations, there are steps whistientists
usually follow. These series of steps which scstatifollow
during their investigation constitute the scientifiethod.

4. What are scientific products?
The scientific products are the knowledge whichersce
generates in the form of generalizations, factsncept,
principles, theories and laws.

SAE 4

1. What is integrated Science?
The term “integrated science” is often used as raosym for
interdisciplinary and unified science, which may bpplied
generally to any curriculum effort in which two anore
previously separated science subjects are combined.

14
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UNIT 2 AFRICAN MYTHOLOGY AND SCIENCE

2.1 Introduction
2.2 Intended Learning Outcomes
2.3 African Mythology and Science
2.3.1 Meaning of African Mythology
2.3.2 History of African Mythology
2.4  Summary
2.5 References/Further Readings/Web Resources
2.6  Possible Answers to Self-Assessment Exercise(s)

2.1 Introduction

In the previous unit we discussed the meanings @smology,

mythology, science and integrated science fromdisgussion you can
see and appreciate the relationship between tlwsepts. In this unit,
we will be discussing mythology as it relates teoiéd and how this has
evolved and development over time. You will be agted with how

African mythology is connected to science.

2.2 Intended L earning Outcomes

By the end of this unit, you will be able to:

o explain the meaning of African Mythology
o discuss the history of African Mythology
o discuss how African mythology and science are cotate

2.3 African Mythology and Science

2.3.1 Meaning of African Mythology

As we discussed earlier, mythology is the studg obllection of myths
belonging to particular religious or cultural tradns. Africa as a
continent is place that has people of diverse calland languages. In
Africa, there is no single set of myths and legetitst unites their
diverse population. However, different culturalgps and societies may
share some common mythological elements which melde beliefs
and values, preserved relics of ancient timesjrongthe world and the
fate of the individual after death. The beliefs aradies of the African
people are reflected in their myths. Up till tod&frican myths and
legends function as a meaningful part of their gday life unlike in
most other parts of the world where mythologiesndbplay active and
significant roles in their daily lives in recentnis. In discussing African
mythology, we need to have a clear understandingngths, tales,
folktales and fables.
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A myth is a widely held idea or belief that cant® proved. Myths
usually come up as traditional stories concernimtpe early history of a
people used in explaining natural or social phenmmend typically
involving supernatural beings or events. Myths wseally presented in
form of tales or represented diagrammatically ugamtings. A tale is
usually an imaginative narrative of an event. We could have clear
view when we pursue stories which might illumin#te nature of the
beliefs and customs of the culture of a peopleicAfr mythology has
not been presented in a consistent manner and shamcters because
of her diversity even though some tribes tell samiktories which
crossover into folktales and fables. Folktales si@ries in the oral
tradition, or tales that people tell each otherlout, rather than stories
in written form. They're closely related to mangrgtelling traditions.
Every human society has its own folktales; thesd-kvown stories,
handed down between generations, are an importayt off passing
along knowledge, information, and history. Fables ahort tales to
teach a moral lesson, often with animals or inatémabjects as
characters for instance the fable of the tortoisd the hare. Fables
could be stories about supernatural or extraorgliparsons or incidents.

(https://www.youtube.com/watch?v=buZ7vrLZWw]I )

In African oral cultures and myths embody philosioph reflections,
express values, and identify moral standards. @&nlikVestern
mythology, African myths are not recounted as @lsimarrative story,
nor is there any established corpus of myth
(https://www.britannica.com/topic/African-
religions/Mythology).Instead, myths are embedded &ansmitted in
ritual practice. African cultural groups did noeusritten language until
modern times. Instead, they possessed rich andle&ropal traditions,
passing myths, legends, and histories from gemerat generation
verbally. In some cultures, professional storytslipreserved the oral
tradition. Written accounts of African mythologydaa to appear in the
early 1800s with the arrival of European exploransl colonizers, and
present-day scholars work to record the continenyths and legends
before they are lost to time and cultural change.

African mythology commonly depicts the cosmos asplomorphically.
The human bodyis a microcosm that incorporates the
same primordial elements and essential forces tnake up the
universe. The concept of twins is a predominanithén many West
African myth and ritual, because the human bodgasceived as the
twin of the cosmic body. According to the cosmogamared by the
Dogon, Bambara, and Malinke peoples of Mali, thenprdial beings
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were twins, and twins therefore represent the idBak expresses their
link with the universe

The myths of people living along the Nile and o thinges of the
Sahara, as well as the Bantu around the Niger amy& Rivers, are
more generally concerned with the origins of somiatitutions, such as
clans and kingships, than with cosmic themes, sisdhe creation of the
world. In contrast, the non-Bantu groups of the eMidRiver area,
especially the Dogon, Yoruba, and Bambara, haveptaand lengthy
tales about the origins of things found in the ratworld. Fables,
folklore, and legends abotrticksters and animals are found in nearly
all African cultures.

African mythology is more focused on myths on thpesnatural beings
who influence human life. Some of these beingspawerful deities.

Others are lesser spirits such as the spirits oéstors. Most African

traditional religions have multiple gods, often gped together in
family relations. Almost every one of them reco@siza supreme god,
an all-powerful and known creator who is usuallgcasated with the
sky.

Self-Assessment Exercise 1

1. What is your definition of African mythology?
2. What are the differences between African andt&esnythologies

2.3.2 Higory of African Mythology

The history of African mythology is as old as thstbry of the African
continent as well as history of Africans as a peoMyths and legends
developed over thousands of years in Africa, Saitthe Sahara. The
developments that took place in the myths and lggdémen were greatly
influenced by the mass migrations that took placenftime to time.
About 7,000 years ago, the ancestors of the Hattesmtdd Bushman
moved from the Sahara towards Southern Africa. Enisand years
later, the people who spoke Bantu languages sprataiom Cameroon,
on Africa’s west coast they eventually inhabitedcimwf sub-Saharan
Africa. Such migrations in great measure brougloualnixing of myths
and legends. For instance, the Bantu groups deselopw homelands.
They developed legends to explain their ruling feesiand the structure
of their societies.

The ancient people of Africa did not use writtengaage until modern

times. The ancient people of Africa possessed aicth complex oral
traditions, passing myths, legends, and historynflane generation to
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another generation in spoken form. In some culiupsfessional
storytellers preserved the oral tradition. Writtaocounts of African
mythology began in 1800s, and through the presapt-scholars’
efforts, records of the continent’s myths and |elgeare preserved.

However, since the spread of Islam and Christiatitysub-Saharan
Africa, the indigenous religions, myths, and legeade weakened. But
traditional beliefs have not disappeared. They haleaded with new
religions from other cultures in some places.

In most African religions, the supreme god is afeay being that is no
longer involved in day-to-day human life. The pepprely call on this
deity directly. Instead, they approach this defltyotigh lesser deities,
many of whom has specific roles. Examples of sugitig$ are given as
follows:

Deity People and Region |Role
Eshu Yoruba, Nigeria Trickster and message god
Katonda | Bungada, East | Creator god, father of this,gang
Africa and judge of the universe
Kibuka [Bungada, East | War god
Africa
Leza Bantu, Central and | Creator and sky god
South Africa
Mujaji  [Lovedu, South | Rain goddess
Africa
Nyame |Ashantiand Akan,| Creator god associated withasuh
Ghana Moon
Ogun Yoruba, West Africa| God of war and iron
Olorun |Yoruba, West Africa| Sky god and supremeydeit
Ala Ibo, Nigeria Mother goddess, ruler ofeth
underworld, goddess of fertility
Amma [Dogon, Mali Supreme god
Cagn Bushmen, Southl Creator god
\Western Africa

Source: African Mythology—Myth Encyclopaedia p. 3-4).

The number of gods and goddesses vary from cultucailture. In the
Congo River region, the most densely populated wdqehrt of Africa,
the forest itself constitutes a deity — or wheteeotworld spirits dwell.
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Self-Assignment Exercise 2

1. Trace the history of African mythology
2. Lists any four deities and their believed fuoict.

2.3.3 African mythology and science

African mythology has served very important funotas it has created a
very conducive atmosphere for the realisation ofyvenportant
psychological and moral needs of the individual eoshmunity at large.
It has helped them in understanding who they ave;, they originated,
their existence and its essence. These understpadinbased on belief
which has driven their culture, tradition and redig over the years.
Within the African set-up metaphysics remained atdl remains
relevant yet in a manner that contrasts with thelesstanding of
metaphysics as a tool for science motivated expitamaf reality. Here
metaphysics takes the form of a set or body ofebelind practices in
relation to the ultimate reality. This is Africanythology. In African
mythology the dynamic constitution of nature, whesdf-explanatory
force is fundamental for scientific growth, is repeéd by belief in a
dynamic force in the form of a personal god, sprtother agencies
responsible for explanation of the reality of thengrhis model of
metaphysics concentrates primarily in graspingrtagire of the being
responsible for the existence of the world, itasnéortable with taking
stock of the very attribute of this personal beihg, relationship with
man, nature etc. (Asouzu ,1990). It is the Africagthology that is
instrumental to tackling fundamental issues ofesland society and as
such has been instrumental to questions of cohesamial control, law
and order within African societies.

According to Asouzu (1990), the fact that Africaretaphysics has
provided answers to the practical question ofikféighly laudable but
not sufficient enough. Its method has failed inimgyv satisfactory
answers in such areas as prediction and contralisgases, hunger,
natural catastrophes, climatic and cosmic chanegfes,As long as the
approach to questions posed in these areas issedcloithin a casual
framework explicable mostly by recourse to the \éindis of
mythological magical forces, there would hardly &y appreciable
progress towards understanding, mastering and gyisatisfactory and
adequate solutions to them.

Based on the dependence of science on evidencd bassystematic
and verifiable process of experimentation and ofzsen, its
application to human problems and understanding uthieerse still
proves to be more dependable.
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Self-Assignment Exercise 3

1. Discuss any two major contributions of Africaaythology to the
African society.

2. Discuss any two limitations of African mytholom the African
continent

24 Summary

In this unit, you have learnt that African mythojog anchored on
belief system driven by “culture” and religion. Afan mythology to a
large extent determines the lifestyle of the peofffecan mythology is
as old as Africa as a continent. Its early formlddae traced to myths
and legends developed over thousand years agoricaASouth of the
Sahara. At this time, there were no written docutsi@n accounts of
African mythology. And because Africa did not usetten language
until modern times, they passed their myths, legemltures, and
history from generation to generation in oral forModern African
mythology depends heavily on documentaries andr athé&en records.
African metaphysics has provided answers to thetjoed question of
life which is highly laudable but not sufficient@mh. Its method has
failed in giving satisfactory answers in such areasprediction and
control of diseases, hunger, natural catastroptlesatic and cosmic
changes, etc. Based on the dependence of sciarméadence based on
systematic and verifiable process of experimematiod observation, its
application to human problems and understanding uthieerse still
proves to be more dependable
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2.6 Possble Answersto Self-Assessment Exer cise(s)

SAE1

1. What is your definition of African mythology?
African mythology is the study and interpretatidnoften sacred
tales or fables of a culture known as myths ordbiection of
such stories which deal with various aspects of hiuenan
condition in Africa. Here metaphysics takes therfaf a set or
body of belief and practices in relation to theirdte reality.
This is African mythology.

2. What are the differences between African and stérfe
mythologies?
Unlike Western mythology, African myths are notaented as a
single narrative story, nor is there any estabtistmpus of myth.
Instead, myths are embedded and transmitted ial ritactice.
African cultural groups did not use written langaamtil modern
times. Instead, they possessed rich and compldxtrawditions,
passing myths, legends, and histories from gemeratio
generation verbally.

SAE 2

1. Trace the history of African mythology.
The history of African mythology is as old as thsttiry of the
African continent as well as history of Africans aspeople.
Myths and legends developed over thousands of yeahdrica,
South of the Sahara. The developments that toogepila the
myths and legends then were greatly influenced Hey mass
migrations that took place from time to time. Abayd00 years
ago, the ancestors of the Hottentot and Bushmarechtvem the
Sahara towards Southern Africa. Five thousand ykdes, the
people who spoke Bantu languages spread out frome€en,
on Africa’s west coast they eventually inhabitedcimwf sub-
Saharan Africa. Such migrations in great measuoeditt about
mixing of myths and legends. For instance, the Bagrbups
developed new homelands. They developed legendsptain
their ruling families and the structure of theicwties.

The ancient people of Africa did not use writtendaage until
modern times. The ancient people of Africa posskssd and
complex oral traditions, passing myths, legendd, faastory from
one generation to another generation in spoken.fdnmsome
cultures, professional storytellers preserved thal tradition.
Written accounts of African mythology began in 180Gnd
through the present-day scholars’ efforts, recomfs the
continent’s myths and legends are preserved.
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2. Lists any four deities and their believed fuoict.

Eshu Yoruba, Nigeria Trickster and message god
Katonda | Bungada, East| Creator god, father of this,gang
Africa and judge of the universe
Kibuka [Bungada, East | War god
Africa
Leza Bantu, Central and | Creator and sky god
South Africa
SAE 3
1 Discuss any two major contributions of Africalythology to the

African society.

African mythology has served very important funotias it has
created a very conducive atmosphere for the réalisaf very
important psychological and moral needs of theviddial and
community at large. It has helped them in undedite;n who
they are, how they originated, their existence imdssence
Discuss any three limitations of African mytbgy in the African
continent

African mythology has failed in giving satisfactoanswers in
such areas as prediction and control of diseasesydn, natural
catastrophes, climatic and cosmic changes, etcloAg as the
approach to questions posed in these areas issedclsithin a
casual framework explicable mostly by recourseht dctivities
of mythological magical forces, there would hardlg any
appreciable progress towards understanding, miagteand
giving satisfactory and adequate solutions to them.

Based on the dependence of science on evidencel lase
systematic and verifiable process of experimentatiand

observation, its application to human problems amterstanding
the universe still proves to be more dependable
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UNIT3  AFRICAN CONCERN FOR THE UNIVERSE

3.1 Introduction
3.2 Intended Learning Outcomes
3.3  African Concern for the Universe
3.3.1 African Supreme Beings
3.3.2 Creation and Existence
3.3.3 Attributes of Beings and Expression
3.4 Summary
3.5 References/Further Readings/Web Resources
3.6  Possible Answers to Self-Assessment Exergise(s

3.1 Introduction

In the previous unit, we discussed the mythology aslates to African
reality and science. For a very long time in higtahe culture and
tradition of the people of Africa was shaped byirtheythology. This
mythology was based on oral tradition. There islibkef that humans
exist as both spirit and body. African supreme ggiare spiritual beings
or divinities that are as varied as the peoplesubfSaharan African, the
world’s second largest continent after Asia. Buidfen Supreme Being
tends to be universal among most of the differeaptes of Africa. The
diversity of cultural forms and linguistic differees of Africans
notwithstanding, they hold a certain uniformity asmnilarity in the
nature, attributes, and powers of the supreme beargl the world
around them where they live in.

In this unit we will be discussing African the Afan concern for the
universe in their belief system and practices. Uihi¢ will focus on the
on their belief about creation and existence. SoWfr&can ancient
names will be identified and explained. This unill Yurther highlight
the concept and attributes of beings and othetiesti

3.2 Intended L earning Outcomes

By the end of this unit, you will be able to:

. explain creation and existence

o identify and explain ancient names

o describe the relationship that exists between tgpiribeings,
human beings and other cosmic entities

. explain attributes believed to be expressed bydsein African

mythology.
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3.3 African Concern for the Universe

3.3.1 African Supreme Beings

Belief in a supreme being is universal among AfikcaAfricans have
rich cultural values and respect for the supremedgsewho they belief
created the universe and all that is in it. Africeupreme beings are
spiritual beings or divinities that are as variedttae peoples. There are
four foundational beliefs in the traditional Afric@ociety, namely:

(1)  Dbeliefin impersonal (mystical) power(s)
(2)  Dbelief in spirit beings

(3)  belief in divinities/gods and

(4)  Dbeliefin the Supreme Being.

The centrality of these beliefs is that there isSapreme Being
that controls the affairs of all creatures. Theydhthe belief that the
Supreme Being created the universe and everythitigel universeThe
diversity of cultural forms and linguistic differees of Africans,
notwithstanding the relationships of African supeerbeings to the
created order (including the human, spiritual, attter entities), reveal
to a great extent a certain uniformity and simijarin the nature,
attributes, and powers of the supreme beings. Supteeings carry a
distinct and unique quality in African cosmology a®ators with all
other supreme attributes in the universe. Befoeectiming of Islam and
Christianity into Africa and their influences orettAfrican cultures and
values, the nature, characteristics, attributesthaf Africans were
demonstrated in their Supreme Being. Africans’ dfetihat, air, waters,
plants, fruits, soil, rocks, moon, sun, stars ateocreations are created
to make life conducive. This belief therefore ememes Africans to
nurture and preserve their environments.

Self-Assessment Exercise 2

1. List the four fundamental beliefs in the Africarythology
2. What are the effects of Islam and ChristianityAdrican culture?

3.3.2 Creation and Existence

Different groups of Africans have developed varymgths around their
supreme beings. Despite the Africans’ diverse pimes towards
supreme beings, they express relatively commonerpestt that run
through African social organisation and hierarchicstructures,
including relationships between elders and youtmsl dumans’
interconnections with natural phenomena. The dhg, éarth, and the
underworld (beneath the earth) are believed tooéralled by different
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categories of spiritual and physical beings, arldas¢ connected in
certain relational ways to the Supreme Being.

African peoples hold their supreme being respoadit the creation of
their universe, including the earth and sky, hurbamgs, and spiritual
beings. Also, the African peoples affirm that thewpreme being
delegated to lesser spiritual beings the respdibiof creating the
local universes of Africa; creation and allocatiai what each
community considers to be essence of human beingsiding destiny
and pre-destination). Therefore, the entire un@ssdependent upon
the power and authority of the Supreme Being.

This is the premise for the general notion of aermediary in African

religion, which is also reflected in African socald political setting. In
the African setting generally, most of the mythe dranded down
through many generations. They are often toldaditional language by
priests of indigenous religious traditions and luees.

Supreme beings are divine persons, with names g@ititets that convey
their attributes and reveal something about theture. In addition to
personality, their characteristics include celdsgiaprimordiality, and
omniscience. These are associations with creatidrdaath, remoteness
and symbolic means of access and their tendenog teplaced by other
concepts. In terms of celestiality (state or cdoditof beingcelestial)
for instance, the names of numerous supreme beings refer to their
connections with the sky. They are seen as heausnhgs. In Africa,
one of the names for the supreme being of the Galthother Oromo
peoples is Waq ("sky"), as in the phragasaci waq('dark sky")
andwaka kulkullu("calm sky"). He is also called Colok ("the sky").
Among the Ewe people, the universal father is daldzingbe ("sky").
The largest population of Ewe people is in Ghan@ (Gillion), and the
second largest population in Togo. They speak twe Bnguage (Ewe:
Evegbe) which belongs to the Gbe family of languages.

Some other accounts see the Supreme beings ass lzkirgdling in the
sky, or as expressing themselves through celesgahents such as the
sun, stars and the rairRrimordiality is another name ascribed to the
supreme beings in some African cultures. This redethe antiquity of
supreme beings, who often reveal, as part of tbain nature, the
meaning of what is primordial, most fundamentgast of the nature of
existence from its earliest beginnings. Primortyjals thus part of a
supreme being's nature.

Supreme beings are also referred to as omnisci@md¢eomnivoyance.

Many other refer to Supreme beings as the souredl dfe and power.
They ascribe to the Supreme Being as cosmogoniepadvore often
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than not, the sky is the principal manifestatiorSapreme Being. From
this preponderance of historical facts has comedlahigh god This
refers to the remoteness of the Supreme Being.

The names of African supreme beings reflect théemiht African
language groups. Different African language grolyave different
names of African supreme beings. The names useiliffieyent African
language groups for supreme beings can be brokdiyified into two:

I The ancient or primary local names; and
. The descriptive or secondary names.

Ancient or primary names are those that are mastgd by older and
elderly members of the communities. The ancient emmxpress the
inexplicable nature, character, essence, and w@tsbof a being as an
almighty, ever-present creator, and who is suprémaell senses of
supremacy, among others. Examples are Chukwu olbthee Allah of
the Hausas and Olodumareé of the Yoruba of NigerthMulungu of the
Bantu-speaking peoples of East Africa.

Descriptive names have etymologies that express pheceived

knowledge and living experiences of people in tmeimdane situation.
The descriptive names divulge intrinsic and funtglomeanings and
functional spatial locations which identify suprerbeings with the

nature of such locations. The descriptive namesmgdly reflect the

nature of African universe and socio-political stture. These names
also describe the people's perception of their renment and the
polarity of the Supreme Being. These names desthibeactivities of

the Supreme Being on the people’s life.

Self-Assessment Exercise 2

Identify and list any 3 ancient or primary names@breme beings in
Nigeria

3.3.3 Attributes: Being and Expression

African supreme beings are spiritual beings or rdii@s that are as
varied as the peoples of sub-Saharan Africa. Africanceptions of
supreme beings are closely related to those of WWestern and Eastern
religions with respect to Godly characteristics, ichh include

Omnipotence, Omniscience, Omnipresence, transceade@nmanence,
benevolence, to mention a few. As we have discueadtkr, it is these
characteristics that identity’'s the supreme beiaged on which the
supreme being is named. These attributes expressiplex relationship
between the Supreme Being and other entities; huandnnon-human,
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animate and inanimate, visible and invisible, materand spiritual.
Some supreme beings exhibit negative behaviourh Supreme beings
are those that serve as intermediaries of supremg$ These attributes
are manifested in such things as natural occureelice thunder, storm,
wind, whirlwind, thick cloud, running streams, flbhobeaming oceans,
among others.

The moral aspect of the relationship of the SupreBeeng to the
African universe reveals the polarity of the bethgt is essential good.
The polarity is demonstrated in the Supreme Beiamg man and other
organisms of choice of what to do and what notaoThus, the concept
of free will and determinism by which the Supremeiri§) operates in
the theocentric universe. This idea is expressiylamed in African
mythologies that the Supreme Being creates cestainitual beings and
deities to whom he delegates responsibility foating other universal
entities, including human beings.

Self-Assessment Exercise 3

1. What are supreme beings
2. ldentify any 3 universally accepted attributésupreme beings.

34 Summary

In this unit, we have learnt about African concé@nthe universe. We

saw that the universe is created by the SupremegBeased on the
African belief system. Africans as they differ ianguages so also do
they differ in the names ascribed to supreme beiBgsically, supreme

beings’ names are grouped into two:

I Ancient or primary names
. Descriptive or secondary names

The moral aspect of the relationship of the SupreBeeng to the
African universe include the concept of will andeteninism.
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3.6 Possble Answersto Self-Assessment Exer cise(s)

SAE1

1. List the four fundamental beliefs in the Afmcenythology.
(i)  belief in impersonal (mystical) power(s);

(i)  belief in spirit beings;
(i) belief in divinities/gods and
(iv)  belief in the Supreme Being.

2. What are the effects of Islam and ChristianityAfrican culture?
Before the coming of Islam and Christianity intariéd and their
influences on the African cultures and values, tnure,
characteristics, attributes of the Africans werendestrated in
their Supreme Being. Africans belief that air, wateplants,
fruits, soil, rocks, moon, sun, stars and otheratwwas are
created to make life conducive. This belief themefencourages
Africans to nurture and preserve their environmeGtwistianity
and Moslem changed this orientation and belief.

SAE 2
1. Identify and list any 3 ancient or primary nano¢ supreme
beings in Nigeria.
I. Chukwu of the Ibos,
i. Allah of the Hausas and
iii.  Olodumare of the Yorubas

SAE 3

1. What are supreme beings?
These are the supernatural being conceived as dffecp and
omnipotent and omniscient originator and ruler lo universe
which are the object of worship in monotheistiggieins.

2. Identify any 3 universally accepted attribudésupreme beings.
I. Omnipotence,
il. Omniscience,
iii. Omnipresence
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UNIT 4 CONCEPTIONSOF REALITY
Unit Structure

4.1 Introduction
4.2 Intended Learning Outcomes
4.3 Conceptions of Reality
4.3.1 The meaning of reality
4.3.2 Reality and science
4.4  Summary
4.5 References/Further Readings/Web Resources
4.6 Possible Answers to Self-Assessment Exercise(s)

4.1 Introduction

Africans as a people live in environments thatuafice them and they
in turn impact their environment through their @ities and interactions
to suit their needs which could be physical, emmioand spiritual

needs. The processes of meeting these needs neightdugh adoption
or/and adaptation. Therefore, this unit introdug®s to the concept and
conceptions of reality. It will acquaint you withet relationship between
reality and science.

4.2 Intended L earning Outcomes
By the end of this unit, you will be able to:

o explain the meaning of reality
. distinguish between reality and science.

4.3 Conceptions of Reality

4.3.1 Meaning of Reality

In our daily lives we are sometimes confronted wjtlestions about the
reality of things, stories, occurrences and happsiin our
environment. Philosophical questions about the reawf reality or
existence or being are considered under the rolboatology, which is
a major branch of metaphysics in the Western pbgbgal tradition
(https://en.wikipedia.org/wiki/Reality). Realitiesare opposed to
idealistic or notional idea of them. The interptieta of reality by any
group of people involves tough processes. For mtgtain farming,
success cannot be recorded without some ratiormatliealge of the soil,
seeds and climate. Similarly, a fisherman is likelyail if he lacks the
rational knowledge of the weather, wind systems el phenomena.
A herbalist cannot cure without a relational knadge of the signs and
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symptoms of diseases (Atadoga & Onaolapo, 2008réfare, for any
race to survive at all, there must be an exhibibdmational thinking —
whether white or black. The question is: What eyastreality?

Literarily speaking, reality is the state of thiras they actually exist, as
opposed to an idealistic or notional idea of th&uwality is the state of
things as they are, ratherthan as they are imddgmebe. Our

imaginations are not real until they are practgsdi. Faye (2006) has
remarked that the metaphysical account of reali@nregards the
external world has so far provided us with threeemrecise claims.

The claims are;

1)  physical things which we experience immediatégough our
senses exist objectively in some way or anothe@spective of
our beliefs in them:;

2) theoretical entities which are not objects ofecd sense
experience, but which are related to our best stiernheories
are real and not merely mental constructions; and

3) the best scientific theories tell us how theldves.

We may define Realism as a general metaphysicatideaonsisting of
four components. First, there is the ontologicahponent of the view:
whatever there is, is what it is regardless of hvaavthink of it. A real
entity, or a law of nature, has full, concrete sjEty and

determinateness, or lacks both, independently ohantal powers.

Secondly, the meaning of statements about the reaitevorld must be
analyzed by reference to the notion of truth coodg whose
specification in principle may reach beyond any idssempirical
justification. Thirdly, we have objective knowledgkthe world as it is.
Knowledge in the objective sense is independerangbody’s beliefs or
anybody’s claims of knowledge.

The fourth element of realism is that in the rightumstances ordinary
people or scientists are able to provide warrajuddement about the
truth of all kinds of beliefs regardless of whethibey are about
observable or unobservable entities or are forredlan terms of
singular or universal sentences.

Based on these descriptions, the basic elementshwhé can use to
define reality include the following:

1. Reality is thought process: This means reality sman
enterprise.

32



SED 314 MODULE 1

2. Reality is rational thought: This means realitysistematic and
void of biases.
3. Reality is aimed at overall development of any styci

From these elements, one can define reality asothéty of all things,
structures (actual and conceptual), events (past resent) and
phenomena, whether observable or not. It is wivedrdd view (whether

it be based on individual or shared human expeejendtimately
attempts to describe or mapeality is the sum or aggregate of all that is
real or existent within a system, as opposed tot twhich is
only imaginary.

Jaja (2014) remarks that, myths tell us about gadity of the universe
and its components. African myths explain in thetegt of African
cultures, great human concerns and realities ssareath, creation, the
evolution of living things, man’s relationship widther living creatures
etc. However, the purpose of a myth is far more theing explanatory.
It has many values in the African societal settih@cts as a socializing
agent. It is used to nourish and to buttress #udittons of the ancestors.
Myths are also educative in that they teach pemspecially the
younger ones the meaning of the universe and ndate in it. They
place the world before us as an object of indifierevestigation, a
world to be known not just as an abstracted oljatias a wholistic real
entity. A universal knowledge arises from man’sefive engagement
with the world and myths help to explain the greaiman concepts of
his time. According to Wessel (2012), it is impottéo note that there is
a difference between scientific reality and religioreality. However,
causality is closely linked with rationality. Raial thought processes
which are important in the interpretation of realibrm a meaningful
basis for the study of science in Africa.

Self-Assessment Exercise 1

What is your definition of reality?

4.3.2 Scienceand Reality

Sometimes, we are challenged with the real definibr explanation of
what science is. Science has been defined in dalifeaent ways.

For instance, thRandom House Webster's Unabridged Dictiondlry
ed., has defined science as follows:

1. a branch of knowledge or study dealing with a bofifacts or
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truths systematically arranged and showing the adjmer of
general lawsthe mathematical sciences.

2. systematic knowledge of the physical or maltesiarld gained
through observation and experimentation.
3. systematized knowledge in general.

In general terms therefore, science is a way ofnkmg the world we
live in, in rational terms as put forward by Diengad Gbamanija,
(1990). But any way of knowing that is not basedserentific criteria
may not be acceptable to science. Otuka and Uzd@6o), remark
that science tries to uncover the hidden realitjei&e is experiential
and based on concrete evidence.

There are many ways and approaches of knowingiémt#ftcc. Some of
the scientific ways of knowing include observati@xperimentation,
explanation and predicting of events and phenonretize world. There
exists close relationship between what is known #mel ways of
knowing in science. Methods employed in knowingedaines to a
large extent the quality of what is known.

Science involves the formulation of statements obdppsed facts
(observable truths) about the physical world, alamigh statements
about relationships between the facts, in the fofrphysical laws. In
science, these statements of laws and proposed #aet subject to
criticism and testing by observation and experiment

On the concept of reality, tiRandom House Webster's Unabridged
Dictionary, 1 ed., has also defined it as follows:

1. the state or quality of being real.

2. Philos.
a. something that exists independently of ideaseming it.
b. something that exists independently of all othengs and

from which all other things derive.

It based on this premise that it is explained ttieg.product of interplay
between what man perceives or senses and his tapaoirganise such
inputs into explainable sensations is reality. Rga$ constructional,
irrespective of the seemingly concrete or abstmmect, event or
phenomenon may be.

We should be wary of the idea that the nature alfitseis relative to
what someone believes. Suppose | believe that #nth ks flat and you
believe it is round. Therefore, the line goes, vawehtwo different
realities. This cannot be right, for we are talkatgput (referring to) the
same thing. We just differ in our beliefs about But whatever the
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nature of reality is, it cannot be hostage to aey®niew of it. It must
be independent of any individual’'s mind.

To ascertain what reality is, scientists interadcthwiature and make
observations. Man’s observations may be limitedh® extent of his
capable of seeing or perceiving. What he is ablepdéoceive may
generally be limited by some lack of special tegaes or innovations
and also the available worldview. Take a fightdotpas an example. If
she looks out the window at 700mph, all she mayisea mist of

darkness-obscured blur whizzing past her windowshH looks down at
her instruments however, she is provided with a mowre useful

reality simulation. A radar screen tells her whehe is in the world and
what is coming up far beyond her ‘real’ vision. dpbgraphical display
and night-vision goggles help her see the grourdsHying over.

We should also note that, a scientific explanabenomes tentative and
could be revised or discarded for one that is maeful in making
predictions that are verifiable. Also, the one tlgmmore generalised
than its predecessor like the shift from geocentac heliocentric
universe in which the latter has proved more usefulverifying
predictions.

Self-Assessment Exercise 2

What is scientific reality?

44 Summary

In this unit, you have learnt about reality anceecie. Reality consists of
an endless flow of perceptual interpretations whigh the individuals
who share a specific membership have learned toenmalkcommon.
Scientists in the context of this unit work witrangiven paradigm. We
have also discussed the critical elements of ypedlifferentiating
scientific reality from religious and cultural régl Causality is linked
with rationality, rational thought processes whiahe important in
interpretation of reality form a meaningful bass the study of science
in Africa.
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4.6 Possble Answersto Self-Assessment Exer cise(s)

SAE 1

1. What is your definition of reality?
Reality is the state of things as they are, rati@n as they
are imagined to be.

SAE 2

1. What is scientific reality?
Science involves the formulation of statements roppsed facts
(observable truths) about the physical world, alongth
statements about relationships between the fatt#)a form of
physical laws. In science, these statements of Evasproposed
facts are subject to criticism and testing by owsgon and
experiment. The outcomes of these observation and
experimentations which are verifiable are known sagentific
reality.
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MODULE 2 EXPLANATION OF SOME NATURAL

PHENOMENA
Unit 1 Cosmic Serpent
Unit 2 Rainbow
Unit 3 Twins
Unit 4 Lightning and Thunder
Unit 5 Echo and Mirage

UNIT 1 COSMIC SERPENT
Unit Structure

1.1 Introduction
1.2 Intended Learning Outcomes
1.3 Cosmic Serpent
1.3.1 The Serpent
1.3.2 The Cosmic Serpent
1.3.3 Significance of Cosmic Serpent
1.3.4 The Rainbow Serpent
1.4 Summary
1.5 References/Further Readings/Web Resources
1.6 Possible Answers to Self-Assessment Exercise(s)

1.1 Introductions

This unit introduces you to the concept of natyriaénomenon in our
universe in the scientific context and based on Afecan belied

system. The unit discusses the mythological reptaien of the

serpent and the use of the serpent symbol, Afrmamception of the
serpent, cosmic and rainbow serpents and theiifisgnce as natural
phenomena based on belief system.

A phenomenon, in a scientific context, is sometttimaf is observed to
occur or to exist while a natural phenomenon ikiagtthat occurs or
manifests without human input. In this module we will be discussing
the mythology of the cosmic serpent and some oh#taral phenomena
in our universe. The natural phenomena will be ulsmg in this
module are the rainbow, twins, lightning, thundeho and mirage.
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1.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

explain the mythology of the serpent
explain the cosmic serpent.

discuss significance of cosmic serpent.
explain the rainbow serpent.

1.3 Cosmic Serpent

1.3.1 The Serpent

Our environments are made up of living and nombyviorganisms,
plants and animals, some of these living organigrhabit land, seas
and rivers (waters)Serpent (from Latin:serpens, serpenjiss a word
used in mythological or religious contexts to denatbeing that looks
like a snake but has a heightened sense of irgaltig. Mythologically,
Serpents are part of the living organisms that ime in the world
around us. The serpents are of different coloizessand names. One of
the important questions that come to mind is: HawAdricans regard
and treat them? Some of the serpents that someaAfihold on high
esteem are pre-determined by their cultural beleefd myths about
them. However, reptilian serpent has been an aypbdor many tribes,
societies and civilisations. Snakes have been medsdavith some of the
oldest rituals known to mankind and represent duxglression of good
and evil.

The serpent is one of the oldest and most
widespread mythological figures found in variousltuoes. It was
recognized in early times that a snake's venora,détain chemicals of
plants and fungi, had the power to either healsqoior provide
expanded consciousness. The snake was often coetsidae of the
wisest animals because of its herbal knowledge antheogenic
association. It's habitat in the earth betweenrtioés of plants made it
an animal with chthonic properties connected to #feerlife and
immortality. Additionally, the way a snake sheds #kin and comes
forth from the lifeless husk glistening and freshade it a universal
symbol of renewal, rebirth and the regeneratiort grdentially led to
immortality.

In some cultures, snakes were fertility symbols.r Fexample,
the Hopi people of North America performed an ahramake dance to
celebrate the union of Snake Youth (a Sky spini)l &nake Girl (an
Underworld spirit) and to renew the fertility of td@e. During the
dance, live snakes were handled, and at the etiteafance the snakes
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were released into the fields to guarantee goopscréfhe snake dance
is a prayer to the spirits of the clouds, the trermehd the lightning, that
the rain may fall on the growing crops.

On the one hand, serpents are commonly connectixdregeneration,
renewal, and health (which is still implied by timeodern medical
symbol); yet, on the other hand, they are freqyes#en in Judeo-
Christian and Islamic cultures as symbols of end avickedness. Such
ambivalent viewpoints reflect the fascination thamanity has placed
in these creatures over the ages. For instanceAfiican Yoruba

mythology, Oshunmare was a mythic regeneratingeserp

Self-Assessment Exercise 1

1. What is a serpent?
2. Discuss symbolical representation and undersigraf the serpent in
some cultures

1.3.2 The Cosmic Serpent

Theserpent orsnake, is one of the oldest and most
widespread mythological symbols. The word serpgulerived from the
Latin wordserpens a crawling animal or snake. Snakes have been
associated with some of the oldest rituals knownmtankind and
represent dual expression of good and evil. Sespendve been
associated with mythology in various cultures acbtive world.

The Cosmic Serpent is a trans-cultural icon. laiglobal symbol that
highlights the interconnected nature of fundamentaicepts in earth,
space, life and environmental sciences. Aroundmbidd, for thousands
of years, in one form or another, the reptilianpsat (snake, dragon,
Naga - of Hindu tradition, the Native Hawaiian mp’bas been an
archetype for countless tribes, societies and izatibns. In almost
every instance, the serpent stands for immensepameerful cosmic
movements. This is true of archetypal serpents dewfer the earth,
deep under the oceans, on the earth surface ahe isky. In fact, it is
the very ability of serpents to move between vaiomorlds and
different dimensions which give them a significangeviding purpose
and direction to ways of knowing and being, worldew

Indigenous cultures around the world use cultuvat lin the form of
story to teach important lessons applicable to Many of these stories,
often termed “myth” have foundational representati@f the natural
world, including the human connection and humartigipation in the
place in which they live. Sometimes the cosmic eetpgs viewed as
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representative of negative energy, sometimes afygand sometimes
as providing balance and/or ambivalence.

Cosmic Serpent archetype as it pervades many eifferultures seems
to speak to the idea that our diverse cultures haaay things in
common. The archetype has a specific meaning wéhuoh culture, yet
as a global symbol it helps to convey the messhgedll cultures are
interconnected by virtue of their humanity and, en@pecifically, it
conveys what the project hopes to accomplish, wisich build bridges
between Western and Native world views.

In most African traditions, the serpent is a symbwl immense and
powerful cosmic movements. The serpent, when fagnaiming with its
tail in its mouth, is a clear and widespread symdwothe "All-in-All",
the totality of existence, infinity and the cycl@ature of the cosmos.
The cosmic serpent is identified as a reptile, arthéy serpent, a flying
dragon, a water serpent, with many supernaturalackeristics. These
symbolic characteristics are based on biologicakolation. Sometimes
the cosmic serpent is viewed as a representativegdtive energy and
in other instances viewed as positive energy. &one it is believed to
provides balance and/or ambivalence. For instathee story of Adam
and Eve in the garden of Eden portrays serpen¢esitfuil being.

The demigod Aidophedo of the West African Ashargople is also a
serpent biting its own tail. In Dahomey mytholodyBenin in West

Africa, the serpent that supports everything omigy coils was named
Dan.

Self-Assessment Exercise 2

1. Explain what you understand by cosmic serpent.
2. Discuss the characteristics of the cosmic sérpsma mythologica
phenomenon

3.2 Significance of Cosmic Serpent

Cosmic serpent is symbolic and unique as unifyingge between the
African science and western science worldviews. édias practitioners

patronise cosmic serpent. The cosmic serpent htasduted many

people to the knowledge of the serpent through iplaltacademic

disciplines. Globally, cosmic serpent helps to aynthe message that
all culture is interconnected by virtue of theirnmanity. In many

cultures, serpents are linked to protection andrdjaaship and so
considered as friends, and should not be hurtligdki
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Self-Assessment Exercise 3

What message does the understanding of the cossrperg convely
globally?

3.3 TheRainbow serpent

The Rainbow Serpent (also known as the Rainbow &nak a
major mythological being  for Aboriginal people  asscAustralia,
although the creation myths associated with it laest known from
northern Australia. ThRainbow Serpent or Rainbow Snakeis a
common deity often seen as a creator god, knowmubyerous names in
different Australian  Aboriginal languages by the madifferent
Aboriginal peoples. It is a common motifin the amd religion of
many Aboriginal Australian peoples. Rainbow serpeas introduced to
the wider world through the work of anthropologista fact, the
nameRainbow Serperdr Rainbow Snakappears to have been coined
in English by Alfred Radcliffe-Brown, an anthropgist who noticed
the same concept going under different names amangus Aboriginal
Australian cultures, and called it "the rainbowpst myth of Australia.
The rainbow serpent is in the first instance, is thinbow itself. It is
said to inhabit particular waterholes, springs,eswing to the fact that
such bodies of water can exhibit spectral coloyrdiffracting light,
according to one explanation. The Rainbow Serpantecfrom beneath
the ground and created huge ridges, mountainsgarges as it pushed
upward. The Rainbow Serpent is understood to beinohense
proportions and inhabits deep permanent waterhatestis in control of
life's most precious resource, water. In some oestuthe Rainbow
Serpent is considered to be the ultimate creatoevefrything in the
universe.

In some cultures, the Rainbow Serpent is malethers, female; in yet
others, the gender is ambiguous or the Rainbowesérp

The serpent is viewed as a giver of life through association with
water, but can be a destructive force if angry. Wthe rainbow is seen
in the sky, it is said to be the Rainbow Serpentvimgp from one

waterhole to another and the divine concept expthinvhy some
waterholes never dried up when drought struck.

The sometimes unpredictable Rainbow Serpent (intrast to the
unyielding sun) replenishes the stores of watemiiog gullies and deep
channels as the Rainbow Serpent slithers acrostatigscape. In this
belief system, without the Serpent, no rain wowdtl &nd the Earth
would dry up. In other cultures, the Serpent iglsaicome to stop the
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rain. In addition to the identification with theimbow, the Serpent is
also identified with a prismatic halo around the omothat can be

regarded as a sign of rain. The Rainbow Serpesdrsetimes associated
with human blood, especially circulation and thensteual cycle, and

considered a healer. Thunder and lightning are twagtem from when

the Rainbow Serpent is angry, and the Serpent wvam eause powerful

rainstorms and cyclones.

Stories about the Rainbow Serpent have been padesesh from
generation to generation. The Serpent story mayy, vdrowever,
according to environmental differences. Tribes lod tnonsoonal areas
depict an epic interaction of the sun, Serpent, amthd in
their Dreamtime stories, whereas tribes of the reg¢esert experience
less drastic seasonal shifts and their storiesatthis. It is known both
as a benevolent protector of its people (the grdups the country
around) and as a malevolent punisher of lawbreakens Rainbow
Serpent's mythology is closely linked toland, watéfe, social
relationships, and fertility.

Some commentators have suggested that the Rainberper8 is
a phallic_symbol, which fits its connection withrtibty myths and
rituals

Self-Assessment Exercise 4

What is rainbow serpent?

14 Summary

In this unit, we learnt that cosmic serpent is agrcultural icon, a
symbol that highlights the interconnected nature fohdamental

concepts in earth, space, life and environmentahses. In the unit, we
also learnt that formation of rainbow can be tratethe serpent named
the “Rainbow Serpent”. Biblically, rainbow was iddéed as sign of

covenant between God and man in the generationoahNvhen the

world was destroyed by flood because of sin.

15 References/Further ReadingsWeb Resour ces
Maugh, T. H. (2009)Los Angeles Time3he New Mexican. 2009.

Narby, J. (2009). The Cosmic Serpent on Line.
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1.6 Possble Answersto Self-Assessment Exer cise(s)
SAEl

1. Serpent (from Latin:serpens, serpenjisis a word used
in mythological or religious contexts to denoteainly that looks
like a snake but has a heightened sense of irgaliig
Mythologically, Serpents are part of the living angsms that we
find in the world around us.

2. The serpent is one of the oldest and most
widespread mythological figures found in varioufures. It was
recognized in early times that a snake's venone tkrtain
chemicals of plants and fungi, had the power thegitheal,
poison or provide expanded consciousness. The smakeoften
considered one of the wisest animals because ohetbal
knowledge and entheogenic association. It's habitélhe earth
between the roots of plants made it an animal witthonic
properties connected to the afterlife and immadstali
Additionally, the way a snake sheds its skin ant&® forth from
the lifeless husk glistening and fresh, made inaersal symbol
of renewal, rebirth and the regeneration that patby led to
immortality.

In some cultures, snakes were fertility symbols.

SAE2

1. The Cosmic Serpent is a trans-cultural icors & global symbol
that highlights the interconnected nature of fundatal concepts
in earth, space, life and environmental sciences.

2. The serpent is a symbol for immense and powerfismic
movements. The serpent, when forming a ring wghtail in its
mouth, is a clear and widespread symbol of the-iidAIl", the
totality of existence, infinity and the cyclic natuof the cosmos.
The cosmic serpent is identified as a reptile, anthéy serpent, a
flying dragon, a water serpent, with many supenzdtu
characteristics. These symbolic characteristics lbased on
biological observation. Sometimes the cosmic serpeniewed
as a representative of negative energy and in atistances
viewed as positive energy. Sometime it is beliei@ provides
balance and/or ambivalence. For instance, the stoAdam and
Eve in the garden of Eden portrays serpent as tiddeeing.
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SAE 3
1. Globally, cosmic serpent helps to convey thessage that all

culture are interconnected by virtue of their huiarin many
cultures, serpents are linked to protection anddjaaship and
so considered as friends, and should not be hikitled

SAE 4
1. The Rainbow Serpent (also known as the RainBoake) is a

major mythological being for Aboriginal people asscAustralia,
although the creation myths associated with it laest known
from northern Australia. ThRainbow Serpent or Rainbow
Snakeis a common deity often seen as a creator godwikrimy
numerous names in different Australian Aborigiredduages by
the many different Aboriginal peoples.
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UNIT 2 RAINBOW
Unit Structure

2.1 Introduction
2.2 Intended Learning Outcomes
2.3 Rainbow
2.3.1 Mythology of the Rainbow Serpent
2.3.2 Features of the Rainbow
2.3.3 Formation of the Rainbow
2.4  Summary
2.5 References/Further Readings/Web Resources
2.6  Possible Answers to Self-Assessment Exercise(s)

2.1 Introduction

We are all familiar with the rainbow. In our eadsys in school we sang
many songs using the rainbow and its beautiful wsloWe aso have
heard stories in our localities about the rainbthve, myths and cultural
beliefs. Different cultures have different storimsd beliefs about the
rainbow. Sometimes some of these stories ct accaofisres. Most
cultures believe that all natural phenomena araumd@an be traced to
some original source(s). Based on an Australiamebéhe origin of
rainbow is traced to a serpent called rainbow sgrpe this unit we will
be discussing the myth surrounding the origin of tainbow as a
natural phenomenon. The scientific explanationhef formation of the
rainbow as a natural phenomenon will be discussed.

2.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

o discuss the mythology of the rainbow serpent.

. discuss the features of the rainbow

o explain scientifically how the rainbow is formed.
2.3 Rainbow

2.3.1 Mythology of the Rainbow Ser pent

According to a British anthropologist named AlfrBédcliff-Brown in
his stories in 1926, certain serpent was said toldeely associated with
the rainbow, rain, rivers and deep waterholes. $&pent was given
different names by different tribes across AusraRadcliffe-Brown
was the one who gave the name Rainbow Serpentighedalled till
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today, worldwide to represent the Pan-Australianhnand as a symbol
of Aboriginal mythology in general.

The Rainbow Serpent is generally recognised byethobo tell the

Rainbow Serpent myths, as snake of some enormaasofien living

within the deepest waterholes of Australia’s watgysy it is known both
as a benevolent protector of its people and asvolglet punisher of law
breakers. The rainbow serpent’'s mythology is clpdelked to land,

water, life, social relationships and fertility.riéveals itself to people in
this world as rainbow as it moves through water #relrain, shaping
landscapes naming and singing of places, dreantiem tinto being.
According to biblical injunction, rainbow is a syoibof seal of

covenant between God and man; that He (God) will destroy the
world with water again after the generation of Noah

Self-Assessment Exercise 1

What is rainbow serpent?

2.3.2 Featuresof therainbow

The rainbowis a meteorological phenomenon that is caused
by reflection, refraction and dispersion of lightn i water droplets
resulting in a spectrum of light appearing in tkg. 8t takes the form of

a multicoloured circular arc. Rainbows caused bylight always
appear in the section of sky directly opposite $ua. It is therefore an
arch of colours visible in the sky, caused by #feaction and dispersion
of the sun's light by water especially rain or othater droplets in the
atmosphere. The colours of the rainbow are genyesalid to be red,
orange, yellow, green, blue, indigo, and violet.

Rainbows can also be full circles not arc. Howeube observer
normally sees only an arc formed by illuminated pliets above the
ground and centered on a line from the Sun to the obserege.

We can have a primary rainbow in which the arc shosd on the outer
part and violet on the inner side. This rainbowcaused by light
being_refracted when entering a droplet of waterntreflected inside on
the back of the droplet and refracted again whaxihg it. On the other
hand, we can also see a double rainbow in whicbcarsl arc is seen
outside the primary arc, and has the order ofatewrs reversed, with
red on the inner side of the arc. This is causedthay light being

reflected twice on the inside of the droplet befie@ving it.
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Fig. 1: Image of The End of A Rainbow

e

Fig. 2: Rainbows Foredin the Spray of a Waterfall (called spray)
bows)

Fig. 3: Rainbow
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Self-Assessment Exercise 2

\What are the common features of the rainbow?

2.3.3 Formation of the Rainbow

A rainbow iscaused by sunlight and atmospheric conditions. Light
enters a water droplet, slowing down and bendintg gses from air to
denser water. The light reflects off the insidetted droplet, separating
into its component wavelengths--or colours. Wheghtli exits the
droplet, it makes a rainbow.

Fig. 4: Formation of Rainbow

Sunlight is made of many different wavelengthscolours, that travel
at different speeds when passing through a meditms causes the
white light to split into different colours. Longeravelengths appear as
red and shorter wavelengths appear as blue ortvide see the colour
spectrum of the rainbow as the light passes throihghraindrop at
different angles of approximately two degrees, fiech to violet. This is
not a true spectrum as the colours mix and blupudjinout the
spectacle. The angle of scatter from raindropsifierdnt for everyone
which means that every rainbow is unique to theeples.

However, for the observer to see a rainbow, thegtrbe in a specific
position relative to the sun and water droplets:

. The observer must be positioned so the sun is deham.

. The lower the sun in the sky, the more of an ara cdinbow the
observer will see — it must be less than 42° insthe

. Water droplets such as rain or fog must be in frohtthe
observer.

You should note that the light must strike the draf water at a
particular angle that corresponds to that colotwe &ngle is measured
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with respect to the line of sight of the observidre colour red is peeled
away when the sunlight strikes a drop at an antf2 alegrees, whereas
violet is peeled away when the angle formed is é@reles. The rest of
the colours are peeled away when the angle lieeatrere between 42
and 40 degrees.

The bent, contiguous stripes of colours travehi dpposite side of the
drop, where some light refracts and therefore resed exits the drop,
but most of the light iseflectedby the drop’s surface. The angle of
reflection is equal to the angle of incidence, s violet ray is reflected
more inward than the red ray. This causes the oofléhe stripes to
invert. The inverted stripes now refract againings(they appear to
bend, as they are inverted) as they exit throughstirface from which
they entered. As millions of prisms refract the Sumght, the stripes of
colours collectively form what we perceive as anging rainbow.

Fig. 5: Viewing the Rainbow

Self-Assessment Exercise 3

Describe how rainbow is formed

24 Summary

In this unit we have discussed the myths and it beliefs about the
rainbow. The belief in the rainbow serpent as am@phenomenon was
highlighted. This unit further presented the safenexplanation of the

nature and features of the rainbow. It also expldinow the rainbow is
formed as a result of reflection, refraction anspérsion of white light

rays from the sun by water droplets or vapour.
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2.6 Possible Answersto Self-Assessment Exer cise(s)

SAE1

1. According to a British anthropologist named rédf Radcliff-
Brown in his stories in 1926, certain serpent wagl g0 be
closely associated with the rainbow, rain, rivensd adeep
waterholes. The serpent was given different namedifferent
tribes across Australia. Radcliffe-Brown was thes avho gave
the name Rainbow Serpent that is called till todayorldwide to
represent the Pan-Australian myth and as a synfbélboriginal
mythology in general.

SAE 2

2. The rainbow is a meteorological phenomenon that is caused
by reflection, refraction and dispersion of ligint water droplets
resulting in a spectrum of light appearing in thg. dt takes the
form of a multicoloured circular arc. Rainbows cadisby
sunlight always appear in the section of sky diyegpposite the
Sun. It is therefore an arch of colours visiblehe sky, caused
by the refraction and dispersion of the sun's liglyt water
especially rain or other water droplets in the aph®re. The
colours of the rainbow are generally said to be, m@nge,
yellow, green, blue, indigo, and violet.

SAE 3

3. Light enters a water droplet, slowing down aedding as it goes
from air to denser water. The light reflects ofétimside of the
droplet, separating into its component wavelengtiseolours.
When light exits the droplet, it makes a rainbow.

raindrop

SN
violet —
Indigge——— —
biue - o -

green———

yellow

orange

red
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UNIT 3 TWINS
Unit Structure

3.1 Introduction
3.2 Intended Learning Outcomes
3.3 Twins
3.3.1 Mythology of twins
3.3.2 Formation of twins
3.4 Summary
3.5 References/Further Readings/Web Resources
3.6  Possible Answers to Self-Assessment Exercise(s)

3.1 Introduction

In the last Unit we discussed the myth and realisarrounding the
formation of rainbow. The link between the formatiof rainbow and
the cosmic serpent was also discussed. In thisnenwill be discussing
twins as natural phenomenon. Natural phenomenadl inoenmunities

influence the cultures of the people. In this umé will focus on the
myth and cultural beliefs surrounding the formatiamd existence of
twins. Scientific explanation of the formation apbduction of twins
in African communities will also be discussed

3.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

. discuss the mythology of twins
o give scientific explanation of how twins are formed
3.3 Twins

3.3.1 Mythology of twins

As two children born on the same day to the saminenptwins have a
unique sense of identity They have more in commdh ane another
than any two ordinary people, especially if theg mtentical twins. Yet
twins are also separate beings who may be vergrdiit in character.
Myths about twins—as partners, rivals, opposites, halves of a
whole—are rooted in this basic mystery of sameaassdifference.

The history of twin mythology exact date is not motill date. Twin is
one of the natural phenomena in the African cultdiwins appear in
the mythologies of many cultures around the wofldey are however
especially important in African and Native Americamythology. In
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some cultures they are seen as ominous, and imsatfvey are seen as
auspicious. Twins in mythology are often cast as ihalves of the same
whole, sharing a bond deeper than that of ordis#éiyngs, or seen as
fierce rivals. They can represent another aspetheftelf or a shadow.
However, twins can also reflect a complete oppasitf the other or in
the commonly known instance of good and evil twdenitities. Twins
can also be shown as having special powers and loie®gs. Another
example of this strong bond shared between twinsuldvobe
the Ibeji (twins) among the Yorubas of Nigeria, it African
mythology. Among the Yoruba people of Nigeria, te/ere called ibejis
after Ibeji, the patron deity of twins. People beé that, depending on
how they are treated, twins can bring either fostwr misfortune to
their families and communities. For this reasonnsweceive special
attention.

Ibeji (twins) are viewed as one soul shared betweenbodies. If one
of the twins die, the parents then create a dall gortrays the body of
the deceased child, so the soul of the deceasetena@ain intact for the
living twin. Without the creation of the doll, tHeing twin is almost

destined for death because it is believed to bsingsalf of its soul.

In Nigeria, we have different descriptions of twibased on some
cultural myths. Some of these descriptions include:

. Mawu- Lisa - Twins representing moon and sun, respaly.

. Yemaja - Mother of all life on earth.

. Aganju - Twin and husband of Yemaja

. Ibeji -Twins of joy and happiness. Children_of Sgarand Oshun

Figure 2:Ibejis (named after the deity of twins, Ibeji)

The mythology of ancient Egypt includes examples teinship

operating in different ways. According to one versof the Egyptian
creation myth, the earth god Geb and the sky gadtlles were twins
and also lovers, locked together in a tight emhrate great god Ra*
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separated them with air, leaving Nut arched actbssheavens above
Geb. Nut and Geb are complementary symbols—meéhgigthe two
complete each other, forming a whole.

To the Dogon of Mali, twinship represents complesshand perfection.
The symbol of this wholeness is the deity Nummoogughreally a set of
twins, male and female. The act of creating thewngods and the world
required the sacrifice of one part of Nummo. Frdmtttime on, all
beings were either male or female, lacking Nummdivine
completeness.

The supreme creator deity of the Fon people of B&niMawu-Lisa, a
being both male and female who is sometimes dextrds a pair of
twins. Mawu is the moon and the female elementefdeity, while Lisa
is the sun and the male part. They gave birth t@fathe other gods,
who also were born as pairs of twins.

Greek mythology believed that twins were produc&eraa mother
copulated with a god like; such as Heracles andwirs brother Iphicles
and Romulus and Remus — half god, half human. irersé native
American cultures, they believed that if womentatim like fruits, such
as double almond or apples, it would increase tmnces of having
twins. While in other cultures, twins were attribdtto the virility of the
father.

One of the most common dichotomies is the beliaf there is a “good”
and “bad” twin. Mothers of twins usually reportdtat each twins have
had the good and bad moments. Expression aboubpghesition of
twins given by Greeks was based on Apollo and Aidempollo
became the sun god and Artemis became moon goddeBsazil, the
Xingu mythology has Kuat as the sun and Lae asitbhen who were
twin brothers.

Self-Assessment Exercise 1

Explain any three myth surrounding twins in Africa

3.3.2 Formation of twins

As we have discussed earlier, in many culturegetiage many myths
and legends surrounding the birth of twins or hguinultiple birth in
one pregnancy. Twins and multiples are the subjettmuch interest
and attention. Although they have become more cominorecent
generations, they are still a relatively rare plmeeaoon. For every one
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hundred people you encounter, only three will bewen, and much
fewer can claim to be a triplet or higher-order tiplg.

Because of their scarcity, there are many misuta®iggs about them.
One of the most common misunderstandings is theecafl twins and
multiples.

Scientifically, tvins are two offspring produced by the same pregnancy.
Not all twinning can be attributed to the same eaus order to
understand the causes of twins, it's importanntteustand that there are
two types of twins, classified by zygosity. Twinsanc be
eithermonozygotig'identical’) ordizygotic('non-identical’ or
fraternal’),. In rare cases twins can have theesarather and different
fathers (heteropaternal superfecundation).

Monozygotic multiples form from a single zygote (fertilized ¢gipat
splits after fertilization. Monozygotic twins areone commonly known
as_identical twins because they originate from aglsi egg/sperm
combination and share the same genetic backgramthey often look
alike and share many of the same characteristiosioglygotic twins are
always the same gender (with very few, very raxeeptions).

Dizygotic or multizygotic multiples form from two or more zygotes,
which are separate eggs fertilized by separatersffeat share the same
period of gestation. Dizygotic twins are more comigoknown
as_fraternal twins. With their own unique combioatiof genes, they
have the same genetic connection as any otheng#liut share a
womb during gestation. Dizygotic twins can be bogsls, or a
combination.

In the reproduction process, during a normal cgélevulation, a single
egg (oroocyte) is released from a woman’s ovarleshe egg is
fertilized by sperm from a man during sexual inberse, the resulting
zygote travels to the woman’s uterus, dividing aglicating through
the process of mitosis, where it will implant angw into an embryo
and eventually a foetus. This foetus develops anteaby that is born
boy or girl.

Monozygotic twins form when a single fertilized eggits into two and
each develops separately. From there, two embrgos fand will

eventually develop into two babies. Monozygotic ¢fro" means one
and "zygote" means fertilized egg) is the term usediescribe this
process.

The term "monozygotic" is a more accurate way tscdbe twins that
form from a single egg than the term "“identicalvek though the twins
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look alike, have similar personalities, and mayreghare many of the
same interests, they are not clones.

The two embryos came from the same source, whidnméey have
the same genetic components. When the babies angthey are often
strikingly similar in appearance—uwhich is why threytommonly called
"identical" twins.

Sometimes, more than one egg is released durinigtiom If two eggs
are fertilized during sexual intercourse and batbcsssfully implant in
the uterus, the result is a multiple pregnancyndire than two eggs are
released, fertilized, and implant, the result isltraygotic multiples,
higher-order multiples such as triplets
(3), quadruplets (4), quintuplets (5), sextupléls ( septuplets
(7), octuplets (8), or even more, although no rplés beyond octuplets
have ever been known to survive.

Identical Fraternal
(Monozygotic) (Dizygotic)
Sperm —— § |
zos— @ ® o
L e e
/N l |

Jy 'V y ¥

(Shared placenta) (Separate placentas)

Self-Assessment Exercise 2

Explain the formation of twins as a scientific pess

3.4 Summary

In this unit we have discussed the mythology antural legends about
twins in various cultures. The scientific explanas of the process of
reproduction that give rise to twins, both identiead non-identical
were also discussed.
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3.6 Possble Answersto Self-Assessment Exer cise(s)

SAE 1

Twins appear in the mythologies of many cultures arotivedworld. In
some cultures they are seen as ominous, and imsotivey are seen as
auspicious. Twins in mythology are often cast as ihalves of the same
whole, sharing a bond deeper than that of ordis#éings, or seen as
fierce rivals. They can represent another aspeitteo$elf or a shadow.

SAE 2

In the reproduction process, during a normal cgélevulation, a single
egg (oroocyte) is released from a woman’s ovarleshe egg is
fertilized by sperm from a man during sexual inberse, the resulting
zygote travels to the woman'’s uterus, dividing aglicating through
the process of mitosis, where it will implant angw into an embryo
and eventually a foetus. This foetus develops ateaby that is born
boy or girl.In the cause of cell division if onefertilized cell splitsinto
two independent cells that develop into two embryos or foetus,
identical twins will be formed. One the other hand, if two eggs are
fertilized during sexual intercourse and both sastidly implant in the
uterus, the result is a multiple pregnancy that pribduce non-identical
twins.
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UNIT 4 LIGHTNING AND THUNDER
Unit Structure

4.1 Introduction
4.2 Intended Learning Outcomes
4.3 Lightning and Thunder
4.3.1 Mythology of Lightning and Thunder
4.3.2 Occurrence of lightning and Thunder
4.4  Summary
4.5 References/Further Readings/Web Resources
4.6 Possible Answers to Self-Assessment Exercise(s)

4.1 Introduction

We have all observed the occurrence of lightning #under in our
environment especially during the rainy season.r@fa@e many myths
and legends including cultural stories that haventield about lightning
and thunder, Many culture refer to them as ‘godsiMaver, science has
provided answers and explanations to many questabost lightning.
In this unit we will be discussing the conceptdightning and thunder.
We will explore some of the cultural myths and ledg about them.
Lightning and thunder and their processes of oetwe will be
explained scientifically.

4.2 Intended L earning Outcomes

By the end of this unit, you will be able to:

o explain the mythology of lightning and thunder
o give scientific explanation of how lightning anditider occur.

4.3 Lightning and Thunder

4.3.1 Mythology of Lightning and Thunder

The prehistoric humans believed that lightning Wees magic fire from
the sky which man captured and used to keep wamght. It kept the
savage animals away. As primitive man sought arsvedrout the
natural world, lightning became a part of his sspgons, his myths and
his early religions.

Lightning is still one of the most extraordinarygolomena in Nature. In
the past it was understood as a type of fire andait be found
represented as a symbol in most ancient culturbgrel even exist
mythological representations of its destructive pow

60



SED 314 MODULE 2

Despite the scientific progress that has takenepldaring the last
centuries, the myths and beliefs about this phenomeare still present
in great part of the global population.

Early Greeks believed that lightning was a weapoh Zzus.
Thunderbolts were invented by Athena, the goddéssisdom. Since
lightning was a manifestation of the gods, any snick by lightning
was regarded as sacred. Greek and Roman tempdesvedire erected at
these sites, where the gods were worshipped inttamjpt to appease
them. There is a link in African mythology betweambow serpent and
lightning and thunder. It is believed that in thbygical world, the
Rainbow Serpent represents the element of watemandappear as a
rainbow, lightning or thunder. As a lightning isngéng of warning to
people that do evil; and also a thunder to purhghpeople who do not
heed to warning but continue in sins/evil ways.

Scandinavian mythology alludes to Thor, the thuadexho was the foe
of all demons. Thor tossed lightning bolts at msnaies. Thor also gave
us Thurs-day.

In the pantheistic Hindu religion, Indra was thel @d heaven, lightning,
rain, storms and thunder. The Maruts used the tnudts as weapons.
The Umpundulo is the lightning bird-god of the Barttibesmen in

Africa. Even today their medicine men go out inrste and bid the
lightning to strike far away. In India, the Navdjold that lightning has
great power in their healing rituals. Sand pairgirspow the lightning

bolt as a wink in the Thunderbird's eye. Lightnisgassociated with
wind, rain and crop growth.

Among the Igbos of southern Nigeria, amadioha is the god of thunder
and lightning. He is amongst the most popular dblgeities, Sango is
the solar and thunder divinity, the lightning god.

It is important to note that, early superstitionsrevobserved as Cause
and Effect, which now has been fancified as scielSmrates said,
"that's not Zeus up there, it's a vortex of airtie@gis Kahn forbade his
subjects from washing garments or bathing in rugnisrater during a
storm.

Self-Assessment Exercise 1

Give an example of any African belief system irhtigng and thunder.
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4.3.2 Occurrence of lightning and Thunder

Lightning is a naturally occurring electrostatic dischargerdy which
two electrically charged regions, both in the atphese or with one on
the ground, temporarily neutralize themselves, ioguthe instantaneous
release of an average of one gigajoule of energis @ischarge may
produce a wide range of electromagnetic radiafimm heat created by
the rapid movement of electrons, to brilliant flashof visible light in
the form of black-body radiation.

Lightning is the most spectacular element of a deustorm. In fact it is
how thunderstorms got their name. There is a liekiagtween thunder
and lightning. Well, lightningauseghunder.

Lightning is a discharge of electricity. A single strokelightning can
heat the air around it to 30,000°C (54,000°F)! Thidreme heating
causes the air to expand explosively fast. Themsipa creates a shock
wave that turns into a booming sound wave, knowtrhasder.

Lightning causes thunder, a sound from the shaakevwhich develops
as gases in the vicinity of the discharge expegemsudden increase in
pressure. Lightning occurs commonly during thunidenss as well as
other types of energetic weather systems, but maidaghtning can also
occur during volcanic
eruptions.

Fig. 1: Lightning

As ice crystals high within a thunderstorm flow apd down in the

turbulent air, they crash into each other. Smaljatieely charged

particles called electrons are knocked off somecigstals and added to
other ice crystals as they crash past each otheis 3eparates the
positive (+) and negative (-) charges of the clolide top of the cloud

becomes positively charged with particles calleatqurs, while the base
of the cloud becomes negatively charged.
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As opposite charges attract each other, the negealiarge at the bottom
of the storm cloud wants to link up with the groisngositive charge.
Once the negative charge at the bottom of the olusl large enough, a
flow of negative charge called a stepped leaddrasisoward the Earth.
The positive charges at the ground are attractédetstepped leader, so
positive charge flows upward from the ground. Whten stepped leader
and the positive charge meet, a strong electricentircarries positive
charge up into the cloud. This electric currenkm®wn as the return
stroke. We see it as the bright flash of a lighgriolt.

Thunder and lightning occur at roughly the samestaithough you see
the flash of lightning before you hear the thunddris is because light
travels much faster than sound.

Fig. 2: Negative Charges (Electrons) in the Bottom of the Cloud are
Attracted to the Positive Charges (Protons) in the Ground

Fig. 3: The accumulation of eectric charges must be great enough to
overcome the insulating properties of the air. When this happens, a
stream of negative charges pours down toward a high point where
positive charges have clustered due to the pull of the thunderhead.
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Fig. 4. The connection is made and the protons rush up to meet the
electrons. It is at this point that we see lightning and hear thunder. A
bolt of lightning heats the air along its path causing it to expand
rapidly. Thunder isthe sound caused by the rapidly expanding air.

Self-Assessment Exercise 2

What is lightning?

44 Summary

In this unit we have discussed the myth and cultbeliefs about

lightning and thunder. Lightning is still one ofethmost extraordinary
phenomena in Nature. In the past it was undersasoa type of fire and
it can be found represented as a symbol in moseaincultures. Science
has explained how lightning and thunder occurhlia tinit therefore we
also discussed how lightning and thunder occur.
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46 Possble Answersto Self-Assessment Exer cise(s)

SAE 1

1. Among the Igbos of southern Nigeria, amadieh#hie god of
thunder and lightning. He is amongst the most papaf Igbo
deities, Sango is the solar and thunder divinitg, lightning god.

SAE 2

2. Lightning is a naturally occurring electrostatic dischargardy
which two electrically charged regions, both in #tmosphere or
with one on the ground, temporarily neutralize tkelwes,
causing the instantaneous release of an average of
one gigajoule of energy. This discharge may prodacevide
range of electromagnetic radiation, from heat ety the rapid
movement of electrons, to brilliant flashes ofbisi light in the
form of black-body radiation.
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UNIT 5 ECHO AND MIRAGE
Unit Structure

4.1  Introduction
4.2 Intended Learning Outcomes
4.3  Lightning and Thunder
4.3.1 Mythology of Echo and Mirage
4.3.2 Occurrence of Echo
4.3.3 Occurrence of Mirage
4.4  Summary
4.5 References/Further Readings/Web Resources
4.6 Possible Answers to Self-Assessment Exercise(s)

4.1 Introduction

We are familiar with the reflection of sound, whictakes us to hear a
repeat of our voice when we talk in a large empdil. iThis is also
experienced in a deep well, when we talk aroundwb#. There are
many cultural beliefs and myths about sound ratlecaround the world
especially in Africa. There are scientific explanas of how echo
occur.

We may also have experienced occurrences thatlik®lool of water
along the root when travelling on sunny days. Iis thnit we will
discuss how echo and mirage are explained by diffecultural myths
and beliefs. We will also be exposed to sciengfiplanations of these
occurrences.

4.2 Intended L earning Outcomes

By the end of this unit, you will be able to:

. explain the mythology of echo and mirage
. give scientific explanation of how echo occurs
o give scientific explanation of how mirage occurs.

4.3 Echoand Mirage

4.3.1 Mythology of Echo and Mirage

In audio signal processing and acousticsciio is a reflection of sound
that arrives at the listener with a delay after divect sound. The delay
is directly proportional to the distance of thelgefing surface from the
source and the listener. Typical examples are the produced by the
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bottom of a well, by a building, or by the wallsaf enclosed room and
an empty room. A true echo is a single reflectibthe sound source

In the traditional cultural setting of most soasti there are many myths
that surround the explanation and understandinghefconcept and
occurrence of echo. In Greek mythology for instamaho was believed
to be an Oread who resided on mount Kithaiwn. deusd consorting
with beautiful nymphs and visited them on EartleoftEventually, Zeus
wife Hera became suspicious and came from mounm@lg in an
attempt to catch Zeus with Nymphs. Echo in the &rfeék story is a
mountain nymph whose ability to speak was cursedyihg her able
only to repeat the last words spoken to her.

Zeus the king of the Olympians, was known for hiny love affairs.
Sometimes, the young and beautiful nymph echo waligtinct and
amuse his wife, Hera with long and entertainingistowhile Zeus took
advantage of the moment to vanish to the other taiunymphs. When
Hera discovered the trickery, she punished theata# echo by taking
away her voice except in foolish repetition of dmstshouted words.
Thus, all echo would do was repeat the voice offearo

Mirage

Mirage is associated with the Rainbow Serpent mgtho The rainbow
Serpent has control of waters, seas, trees, planimals and planets,
though it (mirage) is a result of total internafleetion of light on a
sunny day. By the Rainbow Serpent myth, it represse@me of the
elements of the rainbow serpent. It is called dseh”.

In Maori _mythology,Arohirohiis the goddess of mirages and
shimmering heat, and is the wife of Tama-nuid¢tine Sun).She
created Mrikoriko (Twilight), the first woman, from a miragend then
asked Paoro (Echo) to give her a voice.

Self-Assessment Exercise 1

1. What is the Greek mythology of echo?
2. What is the Greek mythology of mirage?

4.3.2 Occurrence of Echo

Scientifically, echo is a sound or sounds causedhieyreflection of
sound waves from a surface back to the listeneun&owvaves can
bounce off smooth and hard objects in the same asag rubber ball
bounces off the ground. Although the direction bé tsound waves
change, the echo sounds the same as the origimad sdBut sounds are
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not always reflected when they fall on soft surfaes in studios, the
waves are absorbed. On the other hand, if soundesmall on hard
surfaces they are reflected like in walls, wellsl darge halls or where
there are lots of hard surfaces all around. Thighy echoes can be
heard in mountain ranges, caves and canyon.

Self-Assessment Exercise 2

How is an echo produced?

4.3.2 Occurrence of Mirage

As ray of light passes from dense medium (i.e.skyg to a less dense
medium (i.e. the surface of the earth) it suffatltinternal reflection

and an observer sees the shadow of the sky asopeater known as

mirage. It is an atmospheric optical illusion inigfhan observer sees in
the distance a non-existent body of water or angenmssometimes
distorted, of some object or of a complete scermene examples of
mirages include; pools of water seen over hot dessrd or over hot
pavement; at sea, an inverted image of a ship seéme heavens or,
also at sea, some object that is actually overhtirezon but seems to
loom up a relatively short distance away.

Mirage as a phenomenon occurs as a result of tlosving:

1. light rays undergo refraction, i.e., are bentpassing from a
medium of one density into another of different signand
2. the boundary between two of such media acésrasror for rays

of light coming in at certain angles.

It is observed that the density of the atmosphessluplly decreases
with altitude. Variations in temperature disturke thormal state (the
density of warm air is less than that of cold ap)pducing unusual
variations in the density of the atmosphere.

In the desert the lake mirage is essentially a&ecéthn of the sky. This
occurs as a result of light rays coming at a ggaangle from the sky
just above the horizon which are thrown upward iy surface of the
area of extremely hot air just above the sand, tad effect to an
observer is a shimmering reflecting expanse resemgltthe surface of a
body of water.

In the sea, the inverted image of a ship seenarm#avens is caused by
a layer of dense, cool air over the water. Thieldayf dense cool air
bends the rays of light from the ship (below theizam) in a curved
path that arches over the horizon and back to e&@hb image formed
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appears to be that produced by an object somewdigsmnt in a straight
line from the observer and, therefore, at a pasitiothe sky. This image
is sometimes inverted because in the bending psottes light rays
coming from the object are changed in relative {pmsi

44  Summary

This unit discussed echo and mirage. Some culhghbéfs and myths
about echo and mirage were presented and discu$bedunit also
discussed the scientific explanations of the o@noe of echo and
mirage.
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46 Possble Answersto Self-Assessment Exer cise(s)

SAE1

1. Echo in the Greek folk story is a mountain niimyghose ability
to speak was cursed, leaving her able only to tepedast words
spoken to her.

2. Mirage is associated with the Rainbow Serpent mgtno The
rainbow Serpent has control of waters, seas, tpasts, animals
and planets.

SAE 2

1. Scientifically, echo is a sound or sounds causethe reflection
of sound waves from a surface back to the listener.
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MODULE 3 AFRICAN TRADITION

Unit 1 Use of numbers in African tradition
Unit 2 Ways of knowing in African belief system
Unit 3 African belief system science

UNIT 1 USE OF NUMBERS IN AFRICAN TRADITION
Unit Structure

1.1 Introduction
1.2 Intended Learning Outcomes
1.3  Use of numbers in African tradition
1.3.1 Meaning of number
1.3.2 History of number
1.3.3 Uses of number
1.4 Summary
1.5 References/Further Readings/Web Resources
1.6 Possible Answers to Self-Assessment Exercise(s)

1.1 Introduction

The use of numbers is as old as mankind. Use ofbeusnhas been a
major source of information, keeping records andudeentation. It is

the bases of calculation. A number is an arithnaktialue, expressed by
a word, symbol, or figure, representing a particglaantity and used in
counting and making calculations. They are oftefliedanumerals.

Without numbers, we cannot do counting of thingstedtime, money,

etc. Sometimes these numbers are used for measuranm sometimes
they are used for labelling. The properties of namsbmake them

capable of performing arithmetic operations on thielemanity has had
a love-hate relationship with numbers from the iestltimes. Bones
dating from perhaps 30,000 years ago show scratfigrihat possibly
represent the phases of the Moon. The ancient Balayis observed the
movements of the planets, recorded them as numéedsiised them to
predict eclipses and other astronomical phenomdree priesthood

of ancient Egypt used numbers to predict the flogdif the Nile.

Traditional practices in African which were praetic even before
western education was brought into the contineefoi® the advent of
western education, African had their way of knowsd finding out
things and occurrences in their environment. Afigcaad their ways of
keeping records, writing, counting and use of nursbbn this module
we will be discussing the use of numbers in Afri¢ceadition, ways of
knowing in African belief system. We will also coang African belief
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system with science. This unit will expose you téridan tradition
meaning and history of number. You will also lettta uses of numbers
in African tradition.

1.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

. define number
o explain the meaning of number in African tradition
o narrate the uses of number in African tradition.

1.3 Use of numbers in African tradition

1.3.1 Meaning of number in African Tradition

As we have mentioned during the introduction o$ titmit, a number is
an arithmetical value, expressed by a word, symlwol, figure,
representing a particular quantity and used in tognand making
calculations. Numbers should be distinguished framerals, the
symbols used to represent numbers. Natural numdrerssymbols or
units that are part of a calculating and countiggfesn. A number also
stands for a position or amount in a series. Numbaddifferent from
numerals. A numeral is a representation of a numde&umeral system
was invented by the Egyptians, which was improvethle Greeks. The
Romans created the Roman numerals, using the Rafphabet. In the
late 14th century, the Hindu—Arabic numeral systeecame the most
common system used around the world to representumbers.

The meaning of numbers can be different acrossiradt There is no
culture without language and there is no culturghedt number.

Therefore, it suffices to conclude that for evenjture to sustain its very
existence and continuity, it has to have its owmue way of counting

and attaching meaning to numbers. (Chirume, 2018) $everal

cultures, the meaning of numbers follows age-aditrons and cultural

beliefs. There are deeply spiritual meanings bebertiain numbers that
tie back to one’s life path. Aside from spirituaéaming, many numbers
also a deeper symbolic meaning, and it's essetdigjain a deeper
understanding of these meanings to understand hewy affect the

physical world within different cultures. They attadifferent meanings
to many objects, colours, images and numbers.

In Igbo land for instances they use numbers to esgreligious facts
and beliefs. It is also known as numerology. Inoldand, there are
numbers that are very significant and are assatiaehe Igbo people
daily life and observances. Such numbers include=et four, five and
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seven. Each of these numbers is a symbol of ong thri the other. For
instance, three signifies “Ilkenga” that is “StrérigtA kola nut that has
three lobes is said to be “Qj[ Ikenga”. Also foepresents the four Igbo
market days and each day is a symbol of the spirgpresents. The
number five is a symbol of affirmation during pres/@r rituals and the
number seven is a symbol of how many times a mérreuncarnate in

life before he stops. These numbers are not orginambers and as
such should not be joked with or neglected.

Self-Assessment Exercise 1

\What are numbers?

1.3.2 History of Number

The idea of number and the process of counting baek far beyond
history began to be recorded. There is some artéigieal evidence that
suggests that humans were counting as far aack0,000 years ago
Numeral systems have progressed from the uselphtalrks through to
the use of sets of glyphsto efficiently represemy conceivable
number. The first method of counting has been afgade counting on
fingers. This evolved into sign language for thexchén-eye-to-elbow
communication of numbers which, while not writingave way to
written numbers.

Tallies made by carving notches in wood, bone, siode were used for
at least forty thousand years. These tally markyg In@eve been used for
counting elapsed time, such as numbers of dayar leycles or keeping
records of quantities, such as of animals.

Africa is believed to be a cradle of humanity;sitniot surprising that the
most ancient presently known mathematical artieas found there. It
is the so called Lemombo bone discovered in th®497the Lemombo
Mountains between the South Africa and Swaziland dated to

approximately 35,000 BC. Another object to mentibare is the

Ishango bone from an area near Lake Edward (Nis@\waters, border
between Uganda and Congo).

The system of ancielgyptian numeralswas used in Ancient
Egypt from around 3000 BCE until the early firstllBmnium CE.
(Merzbach & Carl, 2011). It was a system of numeratbased on
multiples of ten, often rounded off to the higheower, written
in hieroglyphs. The Egyptians had no concept oflaagvalued
system such as the decimal system. The hieratic fmf numerals
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stressed an exact finite series notation, ciphemelto-one onto the
Egyptian alphabet.

The following hieroglyphs were used to denote pevedrten:

1

Value 1 10 100 1,000 10,000 100,000 g}'"'on’
many
Hieroglyph | N Q Z n “ ﬁ"
Gadiners | ;) | g il M12 D50 I8 c11
sign list ID
Water
. . lily’
Description =l Cattle_hobble Coil (also Bent Tadpole| Heh[3
stroke of rope called finger
lotus)

Source: Wikipedia: Egyptian Numerals

There was a complex trade system that developetthencontext of
trans-Saharan trade and trade with Asia in terntdofmodities such as
gold and gold dust, kola nuts, leather items sustbags and various
types of textiles. The extensive trade that dewedoreat Zimbabwe
and the Swahili city-states necessitated systemeaiculation and
systems of measurement which involves numberingnil&ily, in
Muslim regions, the calculation of inheritance ahé distribution of
Zakat demanded numbering and mathematical accur&@gyme
indigenous systems of calculation had 10 as a st others were
vegisimal (have the base 20) such as the Yorub@mydDistinctions
were made between prime numbers and multiple. Yargymbols were
evolved to represent various quantities. Africastays of logic were
represented in games and activities such as maandlayo as well as
games of alignment and puzzles.

Self-Assessment Exercise 2

Discuss the place of Egyptians in the evolutionwhbers and numerals

3.3 Uses of Numbers in African Tradition

Numbers have religious meaning in many traditioc@movision. As
documented by Mbiti (1969) counting people anddigek is forbidden
in many African societies, partly for fear that foisune could befall
those who are numbered. Another reason is that Ipeape not
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individuals but corporate members of a society ttaatnot be defined
numerically.

All numbers are significant in African tradition.n&y have spiritual
meanings attached to them. One, primarily deals wgitrong will,
positively, pure energy. It reflects new beginniagsl purity.

Two: Two is kindness, balance, tact, equation amality. It reflects a
quiet ower of judgement, and the need for plannifigee: Three deals
with magic, intuition, fecundity and advantage.invokes expression,
versatility and pure joy of creativity. Number fotepresents stability
and, invokes the grounded nature of all things. benfive deals with
travel, adventure and motion. Five also carry ioditg and
unpredictability and radical changes. The spiritnaaning of five
draws our attention to the wonder of life, and lmexkus to appreciate
the perception of chaos all around us. Six is ldgeBix represents
harmony, balance, sincerity, love and truth. Sixuraly reveals
solutions for us in a calm, unfolding manner. Thenber “six” is sacred
to the Shona and Jie, who sacrifice six animalse Rkamba and
Vugusu have taboos attached to number “seven”.rSékesthrees, deal
with magic forces, activation of imagination andmfi@sting results in
our lives through the use of conscious thought awdreness. Eight
deals largely with business, success and wealtso,Amatters of
business and wealth largely depend on cycles tdil faheir
manifestation. The spiritual meaning of nine bringsto the height of
vibrational frequencies in this number sequencsoAhine represent
attainment, satisfaction, accomplishment. The nunibme” is sacred
for the Baganda and all their gifts, sacrifices aadred vessels must
number nine or its multiples.

Self-Assessment Exercise 3

Discuss the meaning of any 2 (two) numbers in Afmi¢radition

1.4 Summary

In this unit, you have learnt what numbers are iricAn tradition. The

business use of numbers in the African traditiartetl on wider scope
at the beginning of trans-Saharan trade, and iamisteligion, the

calculation of inheritance and the distributionZakat. All numbers in

African tradition have spiritual meanings attactethem.
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1.6 Possible Answers to Self-Assessment Exercise(s)

SAE 1

A number is an arithmetical value, expressed byacadwsymbol, or
figure, representing a particular quantity and ugedcounting and
making calculation

SAE 2

The system of ancielgyptian numeralswas used in Ancient
Egypt from around 3000 BCE until the early firstllBmnium CE.
(Merzbach & Carl, 2011). It was a system of numeratbased on
multiples of ten, often rounded off to the higheower, written
in hieroglyphs. The Egyptians had no concept oflaagyvalued
system such as the decimal system. The hieratic fmf numerals
stressed an exact finite series notation, ciphemelto-one onto the
Egyptian alphabet

SAE 3

The number One, primarily deals with strong willpsgively, pure
energy. It reflects new beginnings and purity.

Two is kindness, balance, tact, equation and duadtitreflects a quiet
ower of judgement, and the need for planning.
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UNIT 2 WAYS OF KNOWING IN AFRICAN BELIEF
SYSTEM

Unit Structure

2.1 Introduction
2.2 Intended Learning Outcomes
2.3 Main Content
2.3.1 Meaning of African belief system
2.3.2 African ways of knowing
2.4  Summary
2.5 References/Further Readings/Web Resources
2.6  Possible Answers to Self-Assessment Exercise(s)

2.1 Introduction

Africa is the second largest and second most ptgaileontinent in the
world, covering around 6% of the earth’s surfacéhvéi4 independent
countries and around 1.3 billion people. There arer 3000 different
ethnic groups or cultures across Africa, each vgltared histories,
languages and beliefs. With such a diversity, itmpossible to talk of a
single ‘African belief system’. Indeed, Africa i®ime to a wide variety
of religious, cultural and traditional beliefs amaactices. (Fargion,
2021).

Indigenous African belief systems are strong antl embedded within
cultures across the vast continent. These frequentexist alongside
the major world religions of Islam, Judaism and i€ianity, which

themselves have long histories on the continenteMiman a millennium
ago Islam moved southwards from the Middle Easg Morth Africa

and across the Sahara Desert into West African tdearsuch as
Nigeria and Mali as well as countries in the ‘hainAfrica’ (such as
Somalia and parts of Sudan) and the Swahili CoasKenya and
Tanzania. Judaism was also present in North Ao Ethiopia by 400
CE.

It was around this same time that Christianity beeaooted in Africa.
The Kingdom of Aksum (or Axum) in present-day Efhie and
neighbouring Eritrea were amongst the first to addpe religion
officially in the 4th Century. (Fargion, 2021).

In this unit you will be introduced to the Africamaditional belief
system. Attention will be paid to a clear underdtag of the concept of
belief system. The African traditional ways of knog will be

discussed.
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1.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

o explain the meaning of belief system
o explain the meaning of African belief system.
. discuss African ways of knowing.

2.3  Ways of Knowing in African Belief System

2.3.1 Meaning of African Belief System

A beliefis an attitude that something is the caser that
some proposition about the world is true (Primm@Q018). Belief is
therefore the attitudes about the world which carelther true or false
(Stanford Encyclopedia of Philosophy 2019). To believe something is to
take it to be true A belief system is an ideologyset of principles that
helps us to interpret our everyday reality. Thisllddbe in the form of
religion, political affiliation, philosophy, or spiuality, among many
other things. These beliefs are shaped and infleokiiy a number of
different factors. These beliefs are shaped anddanted by a number
of different factors. Our knowledge on a certaipitp the way we were
raised, and even peer pressure from others canthepeate and even
change our belief systems.

African belief systems have the oldest roots of ahyhe continent’s
religions. Just as there is great cultural divgrsd there is diversity in
belief systems. These encompass the worship of, gousestors and
spirits, and are based on an understanding thaptinéual infuses every
aspect of daily life. The concept of a supreme dpam not always
present and the gods, ancestors and spirits —dheeptualisation of
which often overlaps — are not necessarily thotighe omnipresent.

The role of ancestors is often significant, indicgta strong association
between forebears and their living descendantsinBis, priests or
community members communicate with them or calliomoke) them,
and beliefs are enacted and reinforced throughepsayituals, festivals
and ceremonies that involve texts, whether daneedgcted, sung or
spoken.

Based on the diverse socio-cultural and economakdraund of the
continent, traditional African ways of thinking armgasoning differ
significantly in many respects from the dominanéinational approach.
Despite the independence from the colonisation, dbeisions about
agriculture, health and nature management arehs@lily based on the
concepts of African traditions. In the community Ve in this day
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displaces uncountable products of African belieftems. These include
tribal marks, shrines, prayer houses, symbols, mgrof beings, artistic
expressions, traditional leadership and title. ©Ofw@ducts of African

belief systems include reasoning and thinking.

Myth and ritual are extremely important in Africaraditional belief

systems. Rites of passage, seasonal ceremonies, raliglous

celebrations are all a big part of community liiehether people are
nominally Christians, Muslims, or traditionalist&ven sophisticated
urbanites maintain the beliefs of their ancestommany ways.

Indigenous African belief systems atong and well embedded
within cultures across the vast continent These frequently co-exist
alongside the major world religions of Islam, Jsdaiand Christianity,
which themselves have long histories on the contine

Self-Assessment Exercisel

What is your definition of African Belief System?

3.2  African ways of knowing

Despite Africa’'s immensity and diversities, whichclude about a
thousand indigenous languages, African indigeneswsldistinct,

consistent and enduring commonalities transcendgepgraphic
boundaries and ethnicity. Hence, in the Africantegh we can talk
about unity in diversity. The most enduring commldies of African

hood include ways of knowing that are groundecholigenous African
cultural traditions, history and ecology.

In the world we live in today, thinking among Afsics ranges from
traditional to modern, but in most cases both systef thinking can be
observed parallel to each other. Traditional wadds and traditional
institutions play an important role. The African ndviews and belief
systems are influenced by the various religiousctmas they are
involved in. Mbiti (1969) identified five categosehat the various

African religious practices brought to his beligé®&em. These are:

a. God as the ultimate explanation of the genesissaistenance of
man and all beings.

Spirits, made up of superhuman beings and spifiégmcestors.
Man, including human beings alive and those nobygen.
Animals and plants or the remainders of biologiital
Phenomena and objects without biological life.
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Religious and philosophical concepts have rolebiwithe African ways

of knowing and belief systems. Very often, a hielnabetween divine
beings, spiritual beings, especially the ancestoer; and women, and
natural forces, such as climate, disease, flooi], \segetation, animals,
is indicated. This is known as Cosmovision. Thessnwovisions

mentioned give rise to several rituals in which tiéers, the priests,
soothsayers and spiritual leaders play a signifioale. Cosmovision are
consulted to know which of the way land, waternpdaand animals are
to be used; how decision are taken; problems ardgedoand

experimentation takes place and how rural peopd@aruse themselves
(Haverkort & Hiemstra, 1999). Millah (1999) presetthe cosmovision
of the people of Northern Ghana in Figure 1.

Natural

Only
Spiritual

Figure 1: Constellations of Cosmovision Related tKknowledge
Source COMPAS (2006) Series 3:21

From the figure 1, it can be deduced that the autyn of the human,
natural and spiritual worlds will generate the daling possible
constellations of knowledges:

I. Knowledge resulting from social interactions only.
. Combination of knowledge of the social and natwailds.
iii. Combination of knowledge between the social anditspl

worlds.
iv. Knowledge resulting from natural interactions only.
V. Combination of knowledge of the natural and spaiitworlds.
Vi. Knowledge resulting from spiritual only.
vii.  Combination of social, spiritual and natural.
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The natural world provides habitat for the spi@isd sends message
from the spiritual world to the human world. Theirgpal world
provides guidance, punishment and blessing to thean world.
Therefore, people have to relate to both the nbtura spiritual worlds.
Rain is regarded by African people as one of theaigst blessings of
God, who is often referred to as the rain-giver.nylaf them make
sacrifices, offerings and prayers to God in conpactto rain.
Rainmakers are reported in all parts of the contin€heir duties are to
solicit God’s help in providing rain or in haltingif too much falls.

African worldviews and belief system hold beyongraduction factor

with economic significance, land, water, animaldg atants. They have
their place within the sanctity of nature. In sogwantries within the

continent, certain places have a special spiritigihificance and are
used as locations for rituals and sacrifices ‘s®jnmountains and
rivers. Fig trees and baobabs are treated as saeresd The sun, moon
and stars feature in myths and beliefs of many fgedpertain beings
such as animal species have a spiritual signifieano. Cattle, sheep,
goats, chicken, pigeon are often used for sacsifemed other religious
purposes. Snakes, lizards, chameleons and cerit@ia like owls are

considered messengers of the spiritual world.

African ways of thinking and reasoning are mystici#lbgical and
incapable of scientific pursuit. This is linked wpith the state of
technology in Africa. Also, Africa is seen to dedeheavily on oral,
magical, prelogical past for his thinking and reasg.

African ways of knowing and belief system are dest@ted in artistic
expressions. Proverbs as African ways of knowind balief system
represent values related to religions, immoralgyyvival, goodwill;

communal and individual values, morality, respoitisyh marriage and
family life, work ethic, chieftaincy, aesthetic uals, knowledge and
wisdom, human rights and ancestors.

African art and artefacts such as masks, clothesly bpainting,

architecture and sculptures, like African musicyéhdbeen emerged in
the function of religion, rites and rituals, ande aundoubtedly
expressions of African emotions and identity. In&tionally reputed
artists like Picasso, Moore and Giacometti havendogreat inspiration
in African sculptures and paintings. Music such jasz, blues and
reggae have equally found their roots in Africa.

In most cases, traditional communities have a targd traditional

leaders, specialists and spiritual mediums, whg ataimportant role in
village life. The specialists include medicine nveovhan — healers (or
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sometimes called witch doctors, rainmakers. Otlageskings, queens,
and rulers, priests, soothsayers and religiousdetsa They all have
their specified roles to play with the community.

There is a well-recognised and organised struatfigassing knowing.
In the African sense, a child is a child of evedylin the community.
Teaching the child in traditional Africa was theref not the monopoly
of the biological parents. Every responsible aduolild teach any child
about the community’'s ways (etiquette, survivallfare, etc). There
was a division of labour and specialization whergmuths were
apprenticed to skilled masters of healing artschgmithing, hunting,
midwifery, craftwork, etc. Any adult who happenea lie free could
enjoy teaching children traditional games includoaunting, puzzles,
riddles and reciting children’s poems (to the neaom to the rain, to
the sun, etc). Grandparents were not relegatedsetlusion by virtue of
old age but they remained with the family, impagtitheir acquired
wisdom and philosophical ideas of the community.ld®an would
congregate at the home of a well-known story telleose services they
reciprocated by bringing firewood. Certain inforimat was taught
through taboos, initiation rites and apprenticeshipaboos originated
from people’s tacit knowledge. Tacit knowledge ilwvas intuitions and
hunches acquired by people through their informapeeences.
Information was also transmitted through song aoenps. Topical
issues were sung about.

Self-Assessment Exercise 2

Briefly describe the African ways of knowing.

2.4 Summary

In this unit we have discussed that a belief ititude that something
is the case, or that some proposition about thddwisrtrue. We have
also discussed that belief system is an ideologsebof principles that
helps us to interpret our everyday reality Wayskdwing in African
belief system are rooted principally on combinasiar social, spiritual
and natural worlds Indigenous African belief systeare strong and
well embedded within cultures across the vast oenti
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2.6 Possible Answers to Self-Assessment Exercise(s)

SAE 1

1. What is your definition of African Belief Systé@m

African belief systems have the oldest roots of ahyhe continent’s
religions. Just as there is great cultural divgrsd there is diversity in
belief systems. These encompass the worship of, gousestors and
spirits, and are based on an understanding thaptinéual infuses every
aspect of daily life. The concept of a supreme dgpam not always
present and the gods, ancestors and spirits —dheeptualisation of
which often overlaps — are not necessarily thotighe omnipresent.

SAE 2

1. Briefly describe the African ways of knowing.

The natural world provides habitat for the spi@isd sends message
from the spiritual world to the human world. Theirgpal world
provides guidance, punishment and blessing to thean world.
Therefore, people have to relate to both the nh&une spiritual worlds.
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UNIT 3 AFRICAN BELIEF SYSTEM AND SCIENCE
Unit Structure

3.1 Introduction
3.2 Intended Learning Outcomes
3.3  African Belief System and Science
3.3.1 African and Science Reality
3.4. Summary
3.5 References/Further Readings/Web Resources
3.6  Possible Answers to Self-Assessment Exég)ise

1.1 Introduction

In the previous unit we discussed the meaning dieband belief
system. We discussed the relationship between reulteligion and
belief system in Africa. Africans have their wayislite. African belief
system originates from indigenous environment. @tiagrised African
knowledge is mostly rooted in spiritual-centred dwisy as it is the view
of some people. African peoples live in diversetuna with different
cultural beliefs and practices. African belief ®yat and traditional
Knowledge, is as old as the existence of the Afrigaoples themselves.
This belief system and knowledge base has proveleslenance for
Africans in a diverse, complex, and risk-prone emwnent. Spirituality
is the bedrock of this belief and knowledge systdmt makes it
remarkably different from other knowledges/scienc&o-cultural
diversity is another feature that characterisescAfr traditional belief
and knowledge system. To a very large extent tiseaeclear difference
between this system of belief and knowledge andnse which has
systematic process and based on evidence.

This unit will therefore focus on the meanings dfidan belief system
and science. Also, the unit compares African bediftem to science
with emphasis on African and science reality.

3.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

o explain the African belief system in relation taesce.

. discuss similarities and differences between Afribalief system
and science reality.
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3.3 African Belief System and Science

3.3.1 African Belief System and Science

A number of Africans and African writers have mdkeir observations
on African belief system. Africans themselves haeeceptions about
themselves. Africans have their ways of life. Adic belief system
originated from their indigenous environment. Clegedsed African

knowledge is mostly rooted in spiritual-centred dwaisy as it is the view
of some people. African peoples live in diversetuna with different

cultural beliefs and practices. An important yesibaview about nature
held by the traditional African is that life forcgermeate the whole
universe and that matter and spirits are inseparaddlities. Goduka
(2000) characterises African knowledge as spiryt@ntred wisdoms.
In traditional African view, the universe is a spial and a material
whole in which all beings are organically interteth and

interdependent.

Africans belief that existence is a religious phaeaon; “man” is a
deeply religious being living in a religious unigser Five categories of
things have been identified to exist in the unigefEhese are recognised
consistently by the various African religious prees. These are: God
as the ultimate explanation of the genesis ancsasate of man and all
things; spirits, made up of superhuman beings @iritssof ancestors;
man, including human beings alive and those nobget; animals and
plants or the remainders of biological life; ancepbmena and objects
without biological life. In addition to these fiveategories, a vital force,
power or energy permeates the whole universe. H@Africans, every
plant, animal and natural phenomenon is a carfi¢he divine. God is
the source and the ultimate controller of thesal witrces and the spirits
have access to some of them. Selected human beings,as medicine
men, witches, priests and rainmakers, have the latge and ability to
tap, manipulate and use these forces; some usethd good and others
for the ill of their communities.

Often a hierarchy between divine beings, spiribshgs, especially the
ancestors, men and women, and natural forces, asichmate, disease,
floods, soil, vegetation, animals, is indicated.

Therefore, African belief systems mean many thit@snany people.
African belief system involves ways of reasoning #mnking.
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Some of the generally accepted features of Africestief system
include:

1. African belief system is a way of life. This defion associates
African belief with the culture of a people.

2. African belief system is a way knowledge is geredat
Therefore, this definition sees it as a way of ddimngs.

3. African belief system is orderly body knowledge.isTtefinition
focuses on how knowledge is acquired.

Science means many things to many people. Therefaience has
more than one definition. Definition of scienceasmany as the number
of scientists. To some, science is what scientikis However, in
defining what science is all about, some of theufess that are taken
into consideration include that:

1. Science is a way of knowing the world in rationatnts. This
implies that the product of science and its knogidepends on
how the knowledge is required.

2. Science is also defined as a process by which ledye is
required. By this definition, science is about dpihings.
3. Science to some is a way of life. This definitionks science

with the culture of the people.

African belief system and way of knowing have aifocommon with

science, although there are marked differencesdsstvthem. Both the
African belief system and way of knowing and sceernengage in
observing the natural environments. They ask qoestisuch as
“How?”, “What?” and “Why?”. They attempt to find swers to their
guestions.

Self-Assessment Exercise 1

What are the common features of African belieferysaind science?

3.2 African and Science Reality

Science is as old as human because since humaresictexistence,
they have been searching for explanations for twerld” and the

“happenings” around them. Indigenous African cudtlyr believe that

apart from him, there must be other beings and poimat make things
to happen. African belief system holds that hiddemngs and forces
reside in different locations like in animals, geeseas, mountains,
valleys, winds, rivers which can be channelledrtd #or man’s purpose.
African belief system through the eyes of rain mdke example, sees
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the relationship between rain, growth of crops #relvery survival of
man as being determined by certain “powers” thastnhe appeased
with invocation, incantations, prepared portionsd asacrifices for
cooperation. But science has been provoked todikpdanations, which
has resulted in topics like water cycle, nutriti@tology, agriculture,
among others (Dienye & Gbamanja, 1990).

Every culture works hard to interpret reality is @wn setting because
how reality is perceived might count towards therall development of
any society. Africa as a continent is made up aipbes with diverse
culture. Reality is a product of interplay betwedmat man perceives or
senses and his ability to organise such inputs iaeiplainable
sensations. Therefore, reality is liable to chaslgeuld man discovers
another basis for interpreting his observation.aboertain what reality
is, a scientist will have to interact with the natune observes and his
observations may be limited to that he is capabkeeing or perceiving
in the absence of using special techniques. Arcaifribelief views hold
that a herbalist cannot cure without a rationalvidedge of the signs
and symptoms of the diseases. Scientifically, tneat cannot start
without running tests in addition to knowledge @ns and symptoms
of the diseases. Therefore, both African beliefesysand science admit
rational thinking.

African belief system hold the view that unseercésrcould be seen in
action by everyone, like in thunder and lightniegythquake or flood,
disease and pestilence, which were accepted asmadf acts by evil
spirits. Natural phenomena in African belief systare correlated with
those of the evil world (Atadoga & Onaolapo, 200B)e subtle insight
of the African belief system into the general nelaships of nature and
African manipulative acts led to certain empirigabwledge of various
substances. African belief system is based on tausa it is linked
with rationality. Rational thought processes whach important in
interpretation of reality forms a meaningful bésisthe study of science
in Africa. Scientists work within a given paradigand members in a
different community could drastically after the ura of the perceptual
plane data, and the nature of circuit of its veaifion.

Self-Assessment Exercise 2

What are the common features of African belief exystand science
reality?
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3.4  Summary

In this unit, you have learnt about African belgfstem and science.
African belief system and science ask common questisuch as
“How?”, “What?”, “Why?”. African belief system andcience attempt
to give explanations and find solutions to natyvhenomena and to
problems in the “world” (environments) people live Basically, their

approaches are based on observation and ratiankirtfy approaches.
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3.6 Possible Answers to Self-Assessment Exer¢s3eavithin
the content

SAE 1

1. What are the common features of African belystesm and science?
Both the African belief system and way of knowinglacience engage
in observing the natural environments. They askstioes such as
“How?”, “What?” and “Why?”. They attempt to find swers to their
guestions.

SAE 2

2. What are the common features of African belief ystem and
science reality?

Reality is a product of interplay between what npanceives or senses
and his ability to organise such inputs into expbie sensations.
Therefore, reality is liable to change should metalers another basis
for interpreting his observation. To ascertain wieatlity is, a scientist
will have to interact with the nature he observed &is observations
may be limited to that he is capable of seeing erc@ving in the
absence of using special techniques. An Africaebelews hold that a
herbalist cannot cure without a rational knowledgethe signs and
symptoms of the diseases. Scientifically, treatnuaminot start without
running tests in addition to knowledge of signs aythptoms of the
diseases. Therefore, both African belief system angtnce admit
rational thinking. African belief system hold theew that unseen forces
could be seen in action by everyone, like in thunded lightning,
earthquake or flood, disease and pestilence, whiele accepted as
evidence of acts by evil spirits. Science alsodwels in evidence and it
is experiential but every natural phenomenon hdsetmvestigated and
proved.
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MODULE 4 AFRICAN SCIENCE AND INTEGRATED
SCIENCE

Unit 1 Meaning and history of African Science

Unit 2 Meaning and history of Integrated Science

Unit 3 African Sciences and Integrated Science

Unit 4 Possible ways of curbing superstitious dfeli hrough
Integrated Science

Unit 5 African contributions to science, technologand

development.

UNIT 1 MEANING AND HISTORY OF AFRICAN
SCIENCE

Unit Structure

1.1  Introduction

1.2 Intended Learning Outcomes

1.3  African Ways of Knowing about the Natural Wbrl
1.3.1 Africa’s Past and Present
1.3.2 African Technical Knowledge and Piceast

1.4 Summary

1.5 References/Further Readings/Web Resources

1.6 Possible Answers to Self-Assessment Exergise(s

1.1 Introduction

Africans as a people have existed in their envireminand have made
efforts on sustainable development and fashionédvays of solving
problems that confront them. These efforts coutdreferred to as
traditional or cultural but indigenous to them. Téssence of science is
to solve problems that confront a people which &fris have applied in
their own indigenous way to solve their problemsl dind out things
hidden in nature. One can therefore state thaca&fis have the science
that has worked for them since prehistoric timesictv could be
referred to as African science. Every culture liaown science which
is a part of its total symbolic expression and sinseparable from its
architecture, art, sculpture, and even religiorfricAn science’ is being
condemned to the level of the mystic religious opesnaturalist
worldview. Critics remark that African science isrely esoteric,
personal, and devoid of elements of objectivity egdrous theorization
which is the basis of western science.
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The general feature of science and the methodalogmploys are in

specific terms referred to as observation and éxgettation. These two
methodologies reflect how science differs from othgstematic modes
of inquiries. This description characterises, #iric'Western science’

and it is contrasted with the indigenous mode afuiny that has come
under the name, ‘African science’. In contemporagholarship,

‘African science’ is being condemned to the levielh® mystic religious

or supernaturalist worldview. ‘African science’ &id to be purely
esoteric, personal, and devoid of elements of tibjgcand rigorous

theorization. Bajah (1980, p. 25) asks ...is thlereh a thing as African
science? In response, Murfin (1992) remarked thate is a science in
Africa; activities and nature which call for undersding and

explanations occur in Africa just as in other paftshe world...we also
have traditional thinkers in Africa who also thrbugheir years of
training attempt to unfold the truth in nature.

Bajah (1980, p. 6) defines African science as\st&matic, complex
and exclusive traditional process (commonly notigeca number of
African cultures), in which an attempt is made &sctibe, understand,
predict and control nature.

According to Ezeabasili, every culture has its aaience which is a
part of its total symbolic expression and so isepaable from its
architecture, art, sculpture, and even religione Tduestions which
concern scientists of a particular culture, theighof them, the framing
of the questions and the methods of thought arerméed by the
particular preoccupation of the people and the iwayhich the universe
presents itself to their understanding. Westererae selects as its
subject matter those that are regular and thers findan predict their
behaviour. But this is no basis for concluding thatgular and
irrational phenomena are not important or trividé believes that both
Western and African science have demonstrated thadidity through
their utility in various situations. Ezeabasili rarks that, Western
peoples have simply absorbed only those aspecEggbtian, Roman
and Arab science which appeal to a people with ehangstic frame of
mind.

This unit introduces you to African ways of knowjmfrican past and
present, and technical knowledges and practices.

In this Module we will be discussing the conceptsAfrican science
and integrated science. Their history will be tch@nd how African
science and western science are related will blelipiged. In this unit
we will also discuss how integrated science canubed to curb
superstitious beliefs and African contributions sience, technology
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and development will be highlighted. The units Wikt presented as
follows;

1.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

explain African ways of knowing science
enumerate African ways of knowing science.

discuss African past and present ways of knowing
explain African technical knowledges and practices.

1.3 Meaning and History of African Science

1.3.1 African Ways of Knowing About the Natural World

Knowledge is given different expressions by difféargoeople from
different cultural background. Hence, we talk abéfitican sciences.
However, there are many common elements in Afriegays of
knowing; the worldviews, ecological spirituality dnthe existing
cultural/religious practices do have similaritiés. the real traditional
African context, there is no clear cut betweens’agnd “science”. In
the African culture, what the younger generation®owk are not
knowledge generated by their explorations of tharenments but they
were told or handed over to them by their ancestors

African culture does not assume that reality campéerceived through
reason alone. Other modes of knowing by the Africafude:

i. Imagination

. Intuition

iii. Personal feelings
iv. Inspiration

For this reason, the deepest expression of theafrcultural reality has
been through art, myths and music. The ways arehamécal and not
through logical analysis as the case with the westmode. The
traditional African view about nature is that mat@nd spirits are
inseparable. The African hardly proffers definisoof the life forces but
often demonstrates understanding and offers déseripof the forces in
terms of their functions and operations (Miller &wérkort, 2006).
Emegiawali (2003) opined that the African way obling seems to be
relatively less transferable than conventional rez@e considering its
holistic socio-cultural and spiritual dimensionsheT African way of

knowing appears to be largely communication in seafhdiscovery and
experimentation which is collective rather than ivwidbalistic. The

94



SED 314 MODULE 4

community is a source of strength for the Africaaywof knowing in
terms of the discovery process and knowledge ptaxuc Goduka
(2000) characterised African knowledge as spirfjteéntred wisdoms.
In traditional African view, the universe is a spial and a material
whole in which all beings are organically interteh and
interdependent.

Self-Assessment Exercise 1

Enumerate some of the African ways of knowing.

1.3.2 Africa’s Past and Present

Sub-Sahara Africa is made up of diverse culturesnes of the factors
that brought about a diversity of lifestyles, pss#onal practices,
values, regions and knowledge systems include rigstievelopments,
demographic and ecological differences, as well esonomic
opportunities, colonial impact and religious misginy activities.
Nomadic people often compete for land and wateouees — with
sedentary people. Traditional religions have comelements, but there
is also a great variation in rituals, traditionastitutions and leadership
structures. The population of Africa has rural kaokind, and
agriculture remains the main occupation. Due taaked African soils,
combined with a harsh climate, African agricultimecomes complex,
diverse, and risk prone. Africa has bad roads aa pommunication
system. The first African people hunted a wide m§ animals, and
learnt to use fire to control vegetation. During tlast glacial period,
Africa was not covered with ice, but, as much of #arth’s water
resources reserve was frozen, endured droughtaividlhd Haverkort
(2006) observed that about 9000 years ago, sorghilhef, rice, yam,
oil palm, as well as cattle were domesticated, avHdarley was
introduced from Western Asia. The introduction raii tools made way
for the development of sophisticated settlementsAirica and the
construction of monumental centres and phenomem#ikations such
as Great Zimbabwe. From thé" &entury onwards, Arab trading
penetrated sub-Sahara Africa, bring oil, lampstgoptand cowry shells
in exchange for ivory, ebony, gold, as well as stavAs a result of
trades, several kingdoms emerged. The Portuguese wWe first
Europeans who got involved in slave trade, bringigistianity with it.
In the 19" century, the Portuguese lost their monopoly amdBtitish,
French, Belgians and Germans colonised and Chriséid the
continent, except Ethiopia. These colonies lastdéi around the second
part of the 28 century, when the independent nation states were
formed. The colonial past had a great impact onrtli@enous cultures
and peoples. It aimed to replace traditional knogte and beliefs with
western knowledge and by that, it has limited tHecAn capacity to
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solve their own problems and to develop technofogied skills to build
their own ways of knowing. However, this aspectalonisation did not
record full success. The continent has a low I@fditeracy and few
people are educated in the western sense. The m@ed is that the
traditional education is still widely practiced amd-exists with western
knowledge system. The systems of governance of wfoltte present
nation states, established less than 50 years aftgn reflect more
aspects of the colonial system than indigenousesyst The same
situation holds for both the legal and educatiaatems. The way of
farming and social organisation is greatly influetidoy the ancestral
knowledge. In rural Africa today, most medical prees are based on
traditional healers and knowledge, using herbsréndls. Even among
the educated Africans, both traditional health ®®s and western
health care are widely used. Africa is changind.f&»me aspects of
indigenous knowledge are expressed openly, whilséroaspects are
secretive and hidden from outsiders.

Contributions of Ancient African Civilizations tocince in Ivan Van
Sertima's (1984) book Blacks in Science: Anciend aviodern,
countless examples of African science from artitlgseveral different
authors are given. A few examples will be listedblaefor each of the
major scientific disciplines.

In Chemistry, 1,500 to 2,000 years ago near Lalatovia, carbon steel
was made in blast furnaces. The temperature adhievéhe furnaces,
1,8000C, was much higher than was managed in Eunfiemodern
times. Fire was first used 1,400,000 years agoh@sGwanja, near Lake
Baringo in Kenya.

In Physics, Earth Science and Astronomy, the DogibMali had an

excellent understanding of the solar system anduttigerse 700 years
ago. The Dogon had detailed knowledge of a whitarfiwompanion

star to Sirius A which was not visible to the nakege. Western
scientists stated that there was no way that thgoBocould have
uncovered this knowledge on their own and that itsirhave been
supplied to them by a visiting European or an extearestrial visitor.

The Yoruba tribe had an exceedingly complex nunslgstem based on
twenty. An 8,000 year old bone found in Zaire, tikbango bone,
covered with series of notches is thought to be wloeld's earliest
number system. There was a very accurate calerydtens in Eastern
Africa by the first millennium B.C. A megalithic tsi similar to

stonehenge dating to 300 B.C. was found in northwé&mnya. Its

nineteen basalt pillars were aligned extremely eately with the stars
and constellations. A model of a glider dated te 4th or 3rd century
B.C. was found in Egypt. The structure of the obyeas most definitely
aerodynamically designed. An iron-ore mine in Sveaml, the oldest
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found in the world, was dated as 43,000 years Dk ore specularite
was used as a cosmetic and pigment. The conceptiistaince, area,
weight, volume and time were all used by the Egymi Egypt also
invented standards, units and methods of measutemen

Africans developed technology to build sea-wortlogtis and the ability
to navigate over long expanses of ocean. Therenjsleaevidence to
suggest that African explorers reached South amdr@leAmerica long
before Columbus made his journeys.

In Biology, Africans were the first humans to raiseops and to
domesticate cattle 15,000 years ago between 1466018,500 years
ago while ice still covered much of Europe-Africgeoples were
already raising crops of wheat, barley, lentilsickhpeas, capers and
dates

Self-Assessment Exercise 2

Discuss any two Contributions of Ancient Africanvillzations to
Science.

1.3.2 African Technical Knowledge and Practices

Africa as a people is blessed with a lot of natueaburces which when
tapped will provide sources of income for the coetit.

Based on Africans’ ways of knowing, they are imvamlvin a number of
practices. Compare your list with the following isfn practices:

Soil and water management

Crops and trees, and animal production
Medicine

Mathematics

Food production

Metallurgy system

Building system.

NooghkrwnpE

One of the common characteristics of the Africarnturas is the
perception that the earth is associated with timeegt of the mother, or
womb. It is often considered a deity, the propestygods, and the
founders of a clan or tribe who were the firstisedtin the area. The
traditional functionaries, such as the earth priestercise spiritual
control over the land. Based on the technical kedgt, African’s soil
and water practices involved use of water pocketplant holes, soil
conservation, traditional erosion control, waterveating and irrigation.
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African traditional farmers know the qualities ofds, what they can be
used for, and the possibilities and limitationscoimbining trees with
crops. Some tree species have a spiritual signidigawhich is reflected
in taboos and rituals associated with them. MosicAh houses deal
with fowls. They combine species including guineawl, ducks,
turkeys and pigeons.

African Traditional Medicine (ATM) include hydrotlepy, heat
therapy, spinal manipulation, quarantine, bonedrsgtand surgery.
Incantations and other devices of psychotherapeutcoften applied.
Treatment from cancer, obesity, drug addiction,belias and other
ailments have benefited directly and indirectlynfréraditional African

pharmacologists through plants such as the Afrivaltow (South

Africa), the ibodia (Namibia), iboga (Gabon and @aowmn) and other
botanicals (Emeagwali, 2003).

A complex system of trade developed in the coméxthe trans-Saharan
trade and also trade with Asia in terms of comnieslisuch as gold and
gold dust, kola nuts, leather items such as bagsvanious types of
textiles. The extensive trade that developed beiwerat Zimbabwe
and Swabhili city sates necessitated systematiailzaion and systems of
measurement (Eglash, 1999). Some indigenous systéroalculation
had 10 as a base whilst others were vigesimal (trevbase of 20) such
as the Yoruba system. African systems of logic ha®o been
manifested in games and activities of strategy sischancala and ayo
as well as games of alignment and puzzles.

Indigenous fermented foods in Africa have derivegually, from
cassava tubers, cereal, legumes, oil seeds, paen sap, milk and
various old other local products. Products sucts@ghum, maize or
other cereal fermented and made into alcoholic tagpes.

In the North/East Ethiopia and Nubia were the majgupliers of gold,
with Egypt being a major importer. In Southern &fj the kingdom of
Monomatapa reign supreme as a major gold prodiiter various metal
products were used for a wide range of purposdadimg armour as in
the case of some Northern Nigeria city statesgsiliron, copper and
brass jewellery, currency including circular anch+gircular coin; pots
and cooking utensils; cloth dyeing, sculpture andricaltural
implements.

Builders integrated the concept of the arch, themaloand the use of
columns and aisles in their construction. The ugaemd vaults and
passages and rock-hewn churches of Ancient Ethiapamatched in
Nubia and Egypt with pyramids of various dimensioMats were
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utilised as part of the decor and also to be stadreepeatedly, to cool
the room.

Self-Assessment Exercise 3

List some of the areas of African Technical Practic

1.4 Summary

African knowledge and science are related to thegptions of the

people of the continent. The way they know and nigathemselves are
determined by their religious and socio-culturathmround. African

technical knowledge and practices have grown beybadolonial era.

African technical knowledge and practices can anda the fields of

soil and water management, crops and trees, andahmiroduction,

medicine, mathematics, food production, metallurgystem and

building system.

In this unit, you have learnt African modes of kiiogvwhich include:

Imagination
Intuition
Personal feelings
Inspiration

OoOooOod

Also learnt in the unit are the African past andsant in the areas of:

Soil and water management

Crops and trees, and animal production
Medicine

Mathematics

Food production

Metallurgy system

Building system

0 I
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1.6 Possible Answers to Self-Assessment Exercise(s

SAE 1
African culture does not assume that reality capdreeived through
reason alone. Other modes of knowing by the Afridganlude:

1. Imagination

2 Intuition

3. Personal feelings
4 Inspiration

SAE 2

1. In Chemistry, 1,500 to 2,000 years ago near Laktovia,
carbon steel was made in blast furnaces. The tenper
achieved in the furnaces, 1,8000C, was much hitjtaer was
managed in Europe until modern times. Fire was tised
1,400,000 years ago in Chesowanja, near Lake Baimgenya.

2. In Biology, Africans were the first humans to raigeps and to
domesticate cattle 15,000 years ago between 1406018,500
years ago while ice still covered much of Europedsin peoples
were already raising crops of wheat, barley, lentithick- peas,
capers and dates

SAE 3

List some of the areas of African Technical praagic
Soil and water management

Crops and trees, and animal production
Medicine

Mathematics

Food production

Metallurgy system

Building system.

NoghkwhpE
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UNIT 2 MEANING AND HISTORY OF INTEGRATED
SCIENCE

Unit Structure

2.1  Introduction
2.2 Intended Learning Outcomes
2.3  Meaning of Integrated Science
2.3.1 History of Integrated Science
2.3.2 Why We Teach Integrated Science
2.4  Summary
2.5 References/Further Readings/Web Resources
2.6  Possibl&nswers to Self-Assessment Exercise(s)

2.1 Introduction

In the previous unit we discussed the meaning asibrly of African
Science and the African way of knowing. In this tunie will be
discussing the meaning and history of Integratéense. We will also
highlight why we teach integrated science in ourosts. We are very
familiar with the major branches of science thatoffer in our schools
like Biology, Chemistry and Physics. Solving natyseoblems involve
the integration of the knowledge of these branafesience. Scientific
knowledge should be holistic to enhance effectippliaation. This
informed the introduction of Integrated Scienceeesgly at the basic
education level in most countries. Integrated smeis defined as a
cumulative approach of scientific study that systhes the perspectives
of the individual disciplines.

With the increasing complexity of natural and sbigaues facing our
world, it is important to recognize the benefits ofilizing and
employing interdisciplinary and integrated scidatifapproaches to
solving the problems that confront us in our sgciét this unit we will
be discussing the meaning of Integrated scienegegetthe history of
integrated science and the reason why we teactyrattl science.

2.2 Intended Learning Outcomes
By the end of this unit, you will be able to:
o explain the meaning of integrated science

o discuss the history of integrated science
o explain why integrated science is offered in ourosds
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2.3 Meaning and History of Integrated Science

2.3.1 Meaning of Integrated Science

In our world, human existence and survival depard&nowledge they
gain through the exploration of their environmenhis knowledge is
gained through conscious and unconscious sciemtifiivities. Science
provides knowledge while technology provides waysueing this

knowledge and our value concepts guide what we taiogthio with both

science and technology. Problems that confront Imsnia nature may
be simple or complex, compartmentalized or integtafl his explains
why humans adopt different approaches to solver thedblems.

Knowledge discoveries and usage in nature are neadéer through
integration of ideas, thoughts, concepts and aghem This also
explains why, science teaching in the modern wardht to be

interdisciplinary, unified, society based and as@bove all to achieve
scientific literacy.

The term “integrated science” is often used as aomym for
interdisciplinary and unified science, which maydmplied generally to
curriculum efforts in which two or more previousdgparated science
subjects are combined. These efforts may be claizetl as
collaboration among or blending with, or a fusioh @ number of
“subjects” traditionally taught separately. Thisaisdeparture from the
former old-fashioned compartmentalised science a&eenphasis is very
strictly on divisions into Biology, Chemistry andhysics. Nature Study
and Hygiene. The contents of compartmentalisedestlyglisciplines
were not enough to make the products cope effdgtingth their
environmental problems.

An integrated science course may be characterigech focus on
processes of scientific inquiry, or a wish to cdt@r the interests of
pupils, or it may be a course structured aroundcsypthemes, or
problems that require a multidisciplinary approach.
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Fig. 1. The model of the process of natural sciences integration
(Lamanauskas, 2003)

Self-Assessment Exercise 1

1. Using the figure above discuss the processatfiral science
integration
2. List the issues that matter most in this irdégn

Table 2 presents an example of the nature of iateyr in science
subject offering

Table 2 A model of integrated learning

Information Nature of activity Subjects involved
Facts Prior knowledge Learning about
making prediction social education
asking questions science
Shared experience environmental
observation education

collecting information/data |personal development
technology studies

Concepts Processing information Learning through
listing language
grouping art
categorising drama
classifying mathematics

labelling movement
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organising ideas music
Generalisations |Synthesising Learning about
making statements social education
generalising science
looking for relationships  |environmental
education

personal development
technology studies

Further Refinement and extension
information knowledge

elaborating

justifying

reflecting

Source :(Pigdon, Woolley, 1993)

According to Arokoyu, (2012), UNESCO — UNICEF (19%efined
integrated science as an approach to the teackdmgihg of science in
which concepts and principles are presented sooasxpress the
fundamental unity of scientific thoughts and avpieémature and undue
stress on the distinctions between the variousnsfiee fields. In his
contribution to the definition of integrated scienbe also remarked that
Willard (1995) describes it as a program which ffestudents
experiences which help them to develop an operatiomderstanding of
the structure of science that should enrich the&sl and make them
more responsible citizens in the society. The cphoé integration in
school science subjects lays emphasis on both potiteme and
teaching methods.

According to D'Arbon (2002), Integration; when dpgl to science
courses, means that the course is devised andnpedsien such a way
that students gain concept of the fundamental uaftyscience; the
commonality of approach to problems of scientifiature; and are
helped to gain an understanding of the role andtfan of science in
everyday life and the world in which they live.

In his classification, Brown (2007) describes imgggd science under
four broad characteristic meanings

i. The unity of all knowledge: This implies thattegrated science
has a holistic view of knowledge as essentially ceed
undivided;

il. The conceptual unity of the sciences: Implyitigat various
conceptual units that make up the framework of grated
science are identified;
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iii. A unified process of scientific enquiry; Thescharacteristic
places emphasise on the methodological distinctiamsl
similarities among the sciences;

iv. An interdisciplinary study; Indicates that thdiscipline is a
collaborative venture between subjects and vievahgopic or
theme from logically different viewpoints with thearner left to
synthesize in any way he chooses.

The integrated science curriculum is concerned #ithprocesses and
products by which scientific knowledge is constedactand validated.
Science as a process or way of knowing consisteaafl methods of
approach and the right attitudes of mind which guihuiry into truth
about natural phenomena. Scientific process carafproached via
observation, data collection, experimentation, fdating hypothesis,
stating the problem, making inferences etc; whiiergific products are
hypotheses, theories, principles and laws. Thesdugts subsequently
help to discover facts about the universe. Integiatcience is
characterized by the following processes and pts¢uc

. Scientific attitude: searching for truth; scienés based on
evidence and empirical standards; and it also aages
innovation and skepticism.

. Scientific thinking: scientific knowledge is Htuion creative
thinking; the application of deductive and induetiogic leads to
the emergence of new scientific theories, prinsipleypothesis
and laws which are then tested empirically. Sdienkinowledge
though durable also has a tentative character.

. Scientific Practice: Precise experiments, desmm proper
instrumentation; prudent handling of quantitativel ayualitative
data; honest reporting.

. Scientific Community: community with a collectivwisdom,
encouraging free exchange and open — minded disossand
debates.

Self-Assessment Exercise 1

\What do you understand by the term integrated seien

2.3.2 History of Integrated Science in Nigeria

The first-time science was introduced into the icutum of schools in
Nigeria in the 1890, was in the form of ‘naturedstu During the period
1890 — 1920, many science educators in Europe, iemand parts of
Africa showed great enthusiasm for the introductainthe study of
nature into the school. The main purpose of thisvantent was to
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improve agriculture and to overcome the desireaoférs’ children to
leave the farm for the city Nature study was tadedit studying natural
phenomena in the environment. The main purposdefaching nature
study then was to improve the quality of life, tdhance food production
and hygiene among the learners. Nature study wgsogramme
designed to provide knowledge in various fields@&nce but in reality,
the content was majorly biological sciences. Natstedy changed to
Hygiene one time, then Rural Science, later Agtical Science and
Domestic Science and then General Science untB ¥@&n NISP was
initiated in Ibadan (Bajah, 1983).

In many countries, several science curriculum velreeloped, few are
the physical science study committee (PSSC), cleméducation
materials study (CHEM. Study), biological scieneericulum (BSC)
which are all in United State of America and theffidd science
projects in the United Kingdom.

In Nigeria, the historic national curriculum corégace held from '8—
12" September, 1969 encouraged various bodies ingudihe
government agencies to develop science curriculombbth primary
and secondary levels of education.

This development brought about the new NPE of 11@¥ised in 1981
which led to 6-3-3-4 system of education and alith the following;
The Nigeria secondary schools project (NSSP) by tedfunct
comparative education study and adaptation cenESAC) now
known as part of NERDC.

The Nigeria integrated science project, basic sdefor Nigeria
secondary school (BSNSS) by CESAC and STAN and g§m
education improvement project: northern states @mynmschool project
(NSPSP).

Also, science in Discovering: Mid-western statar@iy science project
(MSPSP, primary education improvement project: esgsstate primary
science project (WSPSP).

According to Arokoyu (2012), the introduction ofegrated science as a
subject into the science curriculum emanated fro&kB@ 1968 request
to STAN for more functional science content. Thiaswas a result of
dissatisfaction in the existing curricula by manfridgan countries that
just had their independence. About the same tihm African Primary
Science Program (A.P.S.P) introduced its unique wéyteaching
science which involves inquiry/discovery activitieghereby learners
find out things for themselves while the teachds as a supervisor and
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not purveyor of knowledge. The APSP was an integraand
environmental based science specifically designedfrica.

Self-Assessment Exercise 2

Discuss how Integrated Science started in Nigeria

2.3.3 Why we teach Integrated Science

Integrated science was designed based on the abiservthat the
universe is a unified whole therefore there musa helistic approach to
its study (Arokoyu, 2012). Science is not just ayof knowledge or
facts, but it is a process of thought and actioroubh which we
understand natural phenomena. Gardner (1971) remidHat, to some
degree, the concept of integrated science teacisingased on the
parallel assumptions that the universe has an émbaunity and that
science as an attempt to provide an understanditigeonatural world
has a unity of purpose, content and process thiatr imore significant
than the differences in language or focus betwedividual sciences.
The integrated science curriculum provides studdgrsroad and sound
knowledge base to meet the challenges of living itechnologically
advancing society. The curriculum adopts an insaiglinary
systematic approach through inquiry, students délelop scientific
knowledge and skills that will help them evaluatee timpact of
scientific and technological developments. Furttmam integrated
science curriculum empowers students to be induasireflective and
critical thinkers by equipping them with a varietfyways of looking at
the world.

According to the Nigerian Integrated Science Piof@670), Integrated
principles are intended to produce, among othegtha course which:

@) is relevant to student-needs and experiences;

(b) stresses the fundamental unity of science;

(c) lays adequate foundation of subsequent spstcialidy; and
(d)  adds a cultural dimension to science education

Based on the tenets of integrated science discusadibr, students
should be made to master the following skills:

0] Observing carefully and thoroughly;

(i)  Reporting completely and accurately what liserved;
(i)  Organizing information acquired by the abqwmcesses;
(iv)  Generalising on the basis of acquired infatiorg

(v)  Predicting as a result of these generalisation
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(vi) Designing experiments (including controls wnenecessary) to
check these predictions;

(vii) Using models to explain phenomena where appate;

(viii) Continuing the process of inquiry when nelata do not conform
with predictions.

The overall aim of the integrated science currioulis to provide
learning experiences that will enable students éwetbp scientific
literacy. So that students can participate actirelgur rapidly changing
knowledge — based society, prepare for furtheristudr careers in
fields where the knowledge of science will be ukefu

The broad aims of integrated science curriculumtarenable students

to:

. Develop interest in and maintain a sense of woiad curiosity
about the natural and technological world;

. Acquire a broad and general understanding gfdaence ideas
and explanatory framework of science and apprediate the
ideas were developed and why they are valued;

. Develop skills for making scientific inquiries;

. Develop the ability to think scientifically, tidally and creatively
and to solve problems individually or collaboratjvén science
related contexts;

. Use the language of science to communicatesided views on
science — related issues;

. Make informed decisions and judgments aboutnegerelated
issues;

. Be aware of the social, ethnical, economic, mmmental and

technological implications of science and developattitude of
responsible citizenship; and

. Develop conceptual tools for thinking and maksense of the
world.

Self-Assessment Exercise 3

Discuss the Broad aims of the Nigerian Integrateidri&e Curriculum

2.4 Summary

Science provides knowledge while technology pravideays of using
this knowledge and our value concepts guide whabught to do with
both science and technology. The essence of sciencd® solve
problems that confront human in nature throughutiigerstanding of the
environment and applying this knowledge. Integratmience was
designed based on the observation that the univeraeunified whole
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therefore there must be a holistic approach tositgly. Integrated
science is an approach to the teaching/learningca#nce in which
concepts and principles are presented so as tesxphe fundamental
unity of scientific thoughts and avoid premature amdue stress on the
distinctions between the various scientific fieldibe Integrated science
curriculum evolved over the years and was givermimence in 1969
after the curriculum conference.

In this unit we have discussed the meaning of matiegl science and
why Integrated science teaching in Nigeria. Thet tmghlighted the
aims and objectives of integrated science and dréditse history and
evolution from the time nature study was introdudetb the school
system to the introduction of the Nigerian IntegtaScience Project.
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2.6  Possible Answers to Self-Assessment Exercige{ghin
the content

SAE 1

The term “integrated science” is often used as aomym for
interdisciplinary and unified science, which maydmplied generally to
curriculum efforts in which two or more previousdgparated science
subjects are combined. These efforts may be claizetl as
collaboration among or blending with, or a fusioh @ number of
“subjects” traditionally taught separately.

SAE 2

The first time science was introduced into the icutum of schools in
Nigeria in the 1890, was in the form of ‘naturedstu During the period
1890 — 1920, many science educators in Europe, idemand parts of
Africa showed great enthusiasm for the introductainthe study of
nature into the school. The main purpose of thisrvantent was to
improve agriculture and to overcome the desireaoférs’ children to
leave the farm for the city Nature study was tadedit studying natural
phenomena in the environment. The main purposedefaching nature
study then was to improve the quality of life, tdhance food production
and hygiene among the learners. Nature study wagsrogramme
designed to provide knowledge in various fields@&nce but in reality,
the content was majorly biological sciences. Natstedy changed to
Hygiene one time, then Rural Science, later Agtical Science and
Domestic Science and then General Science untB ¥@&n NISP was
initiated in Ibadan (Bajah, 1983).

SAE 3
The broad aims of integrated science curriculumtarenable students
to:

. Develop interest in and maintain a sense of woiaahd curiosity
about the natural and technological world;
. Acquire a broad and general understanding ofdagnce ideas

and explanatory framework of science and apprediate the
ideas were developed and why they are valued,;

. Develop skills for making scientific inquiries;

. Develop the ability to think scientifically, tidally and creatively
and to solve problems individually or collaborativén science
related contexts;

. Use the language of science to communicate idedsviews on
science — related issues;
. Make informed decisions and judgments aboutnegerelated

issues;
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Be aware of the social, ethnical, economic, mmmental and

technological implications of science and developattitude of
responsible citizenship; and

Develop conceptual tools for thinking and maksense of the
world.
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UNIT 3 AFRICAN SCIENCES AND INTEGRATED
SCIENCE

Unit Structure

3.1 Introduction

3.2 Intended Learning Outcomes

3.3  African Sciences and Integrated Science
3.3.1 Meaning of African Sciences anddgné¢ed Science
3.3.2 African sciences as different frartegrated Science

3.4 Summary

3.5 References/Further Readings/Web Resources

3.6  Possible Answers to Self-Assessment Exergise(s

3.1 Introduction

Science of what kind, region or people is partuihn activities. Africa

as a people acknowledge science as a way of ldghib end, this unit

exposes you to concept of African science as diffefrom integrated

science. In the two previous Units we have beecudising the concepts
of African Science and Integrated Science. Africaver the years have
fashioned out ways of understanding their envirammend solving

problems that confront them in nature. Integrateédrce evolved as a
school subject that applied the interdisciplinangerstanding of natural
occurrences. In this unit therefore we will be d&ging the relationship
between African science and integrated science.

3.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

o explain African concept of science, western andedrdated
science

o define African concept of science

o identify and explain the difference between Africemncept of

science and integrated science.
3.1 African Sciences and Integrated Science

3.3.1 Meaning of African Concept of Science, Westerscience
and Integrated science

In our contemporary world, we find all around usmanous products of

African science. This includes woven clothing miatiey beads, mats,
agricultural implements, beds, Dane guns, talkingmd$ and musical
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instruments, among others. Also, other productéfdtan science are
herbals. They equally have products such as laavmulae, principles
and concepts. Then, the question that comes to imindfhat exactly is
African concept of science? To some it is what &fri scientists do.
This means there exist many definitions of Afriaaoncept of science.
However, any definition is acceptable provided aiertconditions are
satisfied.

Some of the generally accepted definitions include:

i. African concept of science is a systematised bddgnowledge.
This definition places emphasis on the product foicAn concept
of science and processes involved in the acquisitaf
knowledge.

ii. Just like modern sciences (American Science), Africoncept of
science is defined as the process by which knowléslgcquired.
This view, acknowledges African concept of sciease“doing
thing”. Therefore, African concept of science is mfan
enterprise.

iii. Furthermore, another definition of African conceptscience is
that, it is a way of life. Therefore, this defioii associate’s
African science with the culture of a people.

In African science, which could be classified intmaditional" and
"modernized" African science, some elements of\tlestern method of
science could also be found. However, the tradatidxfrican scientists,
given their conception of the world, tend to giveminence to the
metaphysico-religious method or supernaturalism, addition to
elements of the Western method. Given this backgtpacience is an
activity which historical roots could be tracedstaveral ancient cultures.
This presupposes that Africa can lay claim to sé&ine of science no
matter how crude it might appear to the modernngisie Thus, it would
be wrong for anyone to say that science is comlglefgen to Africa, for
even before the advent of Western science our dtirefs practiced
science which could well be labelled “African Soge.” This form of
science is still prevalent in our contemporary édin society. Moreover,
such science to some extent has influenced the adettfi Western
science and of course has also in turn been infketiby the method of
Western science. However, through observation &edekperimental
method human beings are capable of discoveringgheets of nature of
which they could then use for their own good. Tdyiplies to both the
western science and African science whose ultimgpal is to
understand and interpret nature as it applies émnthAkpan, (2011)
remarked that science is fluid. However, for theppse of this work
we shall characterise science as systematized bbépowledge with
public, impersonal and objective characteristicseal at unravelling the
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true nature of physical reality through the procedsobservation,
experimentation and explanation — all for the atent of human life.
This definition characterizes all sciences, be d#stern, African or
integrated. As discussed in the previous chapietegrated science
applies interdisciplinary approaches to seekingrific knowledge. In
integration the following principles are employed;

@) relevance to student-needs and experiences;

(b)  stresses the fundamental unity of science;

(c) lays adequate foundation of subsequent sp&tcialidy; and
(d)  adds a cultural dimension to science education

The basic aim of African concept of science is imd fanswers to
questions of: “What?”, “How?” and “why?”, find sdian(s) to
problem(s).

Self-Assessment Exercise 1

How do the traditional African people perceive scie?

3.2 Concept of African Sciences as Different from Integated
Science

Concept of African sciences differ from Integrattience in a number
of ways though both tend to be a fundamental seieviich cuts across
subject boundaries that provide meaningful work tfog learners that
give ‘birth’ to chemical and physical science, teclogy and other
elated disciplines. The teaching of Integrated 18meis basically
activity based and exploration of the learner envinent. This approach
enables the learners to acquire knowledge, unaelistg, skills, values
and positive attitudes in such a way that ideaselaitionships are made
clear and easier. In the teaching of concept oficAfr science, the
activity based and exploration approaches are igorously adopted.

Integrated Science provides broad generalisaticat #®ervices as
advance organisers which later graduates into Spdeiowledge. The

concept of African sciences on the other hand dopmovide broad

generalisation. African science focuses on spe@Boaes and concept.
There is no adoption of interdisciplinary approachas most

interpretations have spiritual undertone.

In the concept of African sciences, learners areimelved in open
ended field of laboratory exercises or activitielichh can be used to
verify or prove certain scientific laws and thesrieBut integrated
science on the other hand involves in open ended fif laboratory
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exercises or activities. This may be used to vedfyprove certain

scientific laws and theories. The concept of Afnicgciences does not
have elaborate laboratory; but Integrated Scierme fhe teaching
strategies and methods for Integrated Science dacthe inclusion of

problem-solving activities. This may be problemsi@ntified by the

learners through observations or interaction withatarials or

environment, or given by the teachers or founchalearning materials
(e.g., texts, online).

The concept of African sciences does not adopttipe of approach
and strategy. Most of the findings in the concdpAfoican sciences are
not documented unlike Integrated Science. Therefaner texts and
documentaries on the concept of African sciencen thhat we have in
Integrated Science. African sciences are indigermased majorly on
African culture while Integrated Science curriculisrboth foreign and
indigenous.

African science depend tenaciously on who is perfiog: Personality,

parents are expected to pass on their knowleddeaditional herbs to
some carefully selected children in their familyhi§ principle of

selectivity and exclusiveness in knowledge trangfamnot teaching and
learning of integrated science. The knowledge tegrated science is
open to all who are willing to learn.

The concept of African science approach to prokikgonsidering it as
a whole and do not believe it is possible to isoknd control variables
in all situations. This is the opposite in the braed Science approach
to problem(s). African sciences accept paradoxesveork with them
(Murfin, 1992). This is not true with Integratedi&ue.

Self-Assessment Exercise 2

Discuss the features of African science and integracience which dre
common.

3.4 Summary

Though African sciences and Integrated Sciencebatie sciences, and
are concerned with questions of “what?”, “How?” atlthy?” and
finding solution(s) to problem(s), they differ imamber of ways. These
include their strategies in imparting knowledgdearners and issue of
science laboratories. They have different sylladdl eurricula.

In this unit, you have been treated to the conoépifrican sciences and
integrated science. There exist differences betwddnan Science and
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Integrated Science. African sciences are indigénisasciences while
integrated science more or less is foreign scie@®tker areas of their
differences include teaching strategies and metrards curriculum.
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3.6

Possible Answers to Self-Assessment Exercise(ghin
the content

SAE 1

Some of the generally accepted definitions include:

African concept of science is a systematisedybaf knowledge.
This definition places emphasis on the product foicAn concept
of science and processes involved in the acquisitaf
knowledge.

like modern sciences (American Science), Africconcept of
science is defined as the process by which knowlésigcquired.
This view, acknowledges African concept of sciease“doing
thing”. Therefore, African concept of science is mfan
enterprise.

Furthermore, another definition of African moept of science is
that, it is a way of life. Therefore, this defioii associate’s
African science with the culture of a people.

SAE 2

Concept of African science differ from Integratecie®ice in a number
of ways though both tend to be a fundamental seieviich cuts across
subject boundaries that provide meaningful work tfog learners that
give ‘birth’ to chemical and physical science, teclogy and other
elated disciplines
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UNIT 4 WAYS OF CURBING SUPERSTITIOUS BELIEF
THROUGH INTEGRATED SCIENCE

Unit Structure

4.1 Introduction
4.2 Intended Learning Outcomes
4.3  Ways of Curbing Superstitious Belief througtegrated Science
4.3.1 Meaning of superstitious belief
4.3.2 Why we teach Integrated Science
4.3.3 Curbing superstitious belief thgbuntegrated Science
4.4  Summary
45 References/Further Readings/Web Resources
4.6 Possible Answers to Self-Assessment Exergise(s

4.1 Introduction

People around the globe hold on to certain idedsBaiiefs. Ideas and
beliefs people stick to have their basis. For appedo discard their
original ideas and beliefs there should be a new they rationally
discover superior to theirs. The unit exposes youydssible ways of
curbing superstitious belief through IntegrateceSce.

4.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

o explain the meaning of superstitious belief
o define superstitious belief
o identify and discuss possible ways of curbing ssit@yus belief

through Integrated Science.

4.3 Ways of Curbing Superstitious Belief through Itegrated
Science

4.3.1 Meaning of Superstitious Belief

Man’'s belief to a large extent is a product of imteraction with his
environment and its component. Superstitious bet@finotes many
things to many people. Therefore, there is no omeerplly accepted
meaning. To some, superstitious belief has to dih Wwelieving in
magic. To others, they are beliefs that lack erogimproves.

Generally, accepted definitions of superstitioubebeontains some of
the following elements:
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1. Superstitious belief is believing in magic.

2. An irrational abject attitude of mind towards n&tuior
supernatural.

3. Belief based on fear of the unknown.

4, A belief and practice based on ignorance.

Basically, superstitious belief is based on lackméwledge, inadequate
information about something and ignorance. Supgimstis attributable
to anybeliefor practice considered by non-priciérs to
be irrational or supernatural, attributed to fatenagic,
perceived supernatural influence, or fear of thatictv is unknown.
According to OED Online (2021), superstition defimeligious belief or
practice considered to be irrational, unfounded,based on fear or
ignorance; excessively credulous belief in and mewee for the
supernatural and a widely held but irrational Helie supernatural
influences, especially as leading to good or ba#,lor a practice based
on such a belief. Damisch, (2010) defines sup@mstias irrational
beliefs that an object, action, or circumstancé ihaot logically related
to a course of events influences its outcome.

Superstitions were found in the early man’s eftorexplain nature and
his own existence, to propitiate fate and invitgupe; to avoid evils he
could not understand and to pry into the future djadi, 2013). A
superstition is a belief or a practice that is bbased on facts or events
that can be proven (Kagan, 2012). For instancejobilg2013) remarks
that some people believe in the superstition that black cat crosses
your path, you will have bad luck. The reason ihisalled a superstition
is because no one can prove that any bad luck aterad arose from
having a black cat cross on one’s path and whabitld mean to have
bad luck is also something that cannot be definédcyclopaedia
Britannica. 2009). Superstitions primarily repmaseéhe underlying
inherent fear of mankind, caused by the uncertsndf this world. In a
way, it is a sign of acceptance of our ignorance Emitations of our
power. In another way, it is a sign of accepting grandness of this
universe and its scheme of operation, which i$ Istiely beyond our
comprehension and understanding (Kumar 2009).

Therefore, the term superstition is usually reférte as belief or
influence that is incapable of being justified @tional grounds. They
are the irrational beliefs that an object, actiancircumstance not
logically related to a course of events influenéssoutcome. It is
designated to those beliefs that result from ignoeaand fear of the
unknown. Many superstitious practices are due te thalse
interpretations of the natural events (Valeed 201&)superstition is a
behaviour that has no rational basis or histora tiistory that is long-
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lost. Many of them are age-old and inherited ag phour cultural
heritage. Superstition lacks any evidence, butisirevails in forms of
religious, cultural or personal beliefs. It oftemerges due to fear and to
explain the unexplainable. People try to explairerdy like illness,
accidents, etc. by relating them to the supernbpmacesses. On the
other hand, science is based on investigations iarurovides an
organized study of a particular subject.

An example of superstition; in ancient times, tH@ngse believed that
solar eclipses occurred when a dragon ate the surOn the other
hand science has proved that solar eclipses ocbanwhe moon is
positioned between the earth and the sun.

Solar eclipse:

Sun, Moon, and Earth
line up. with the Moon
in the middie.

Fig. 2: Scientific Explanation of Solar eclipse
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Table 1: Comparison between Superstition and Seienc
Superstition Science

Science is a branch of
knowledge that
Superstition is an irration: particularly refers to the
belief or notion. It is no experimental
Definition based on any reasoning knowledge. Science is
knowledge. It is ofter based on investigations
associated with blind faith. and it provides an
organized study of a
particular subject.

Evidence Absent Present
Categories Religious, Cultural © pure or Applied.
Personal.
The Chinese in the ancie Solar eclipse occurs
Example times believed that soli when the Moonis in line
P eclipses occur when between the Earth and
dragon eats the Sun. the Sun.
Characterized Assumptions based ¢ Knowledge and
by irrational beliefs and acts. discoveries.
Superst_lt_lous . beliefs Observations, laws and
Elements superstitious practices al

the link between them. theories.

Curiosity to find

Arises due to Ignorance or/and fear. .
evidence.

Reliability Not reliable Yes, very reliable

Self-Assessment Exercise 1

Distinguish between superstitious belief andrsse

3.2 Why we teach Integrated Science

Integrated science as an interdisciplinary curtiouldeals with all
approaches to the teaching and learning of scidntagrated Science is
the science subject that is taught to the studemtsniddle basic
(formerly known as Junior Secondary (JS). It is edmat introducing
African child like any other child in the globe higfrom the beginning
to start to develop basic scientific skills, aldt and attitudes such as
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curiosity, manipulative ability, spontaneous flekilg, experimentation,
initiative, industry, manual dexterity, mechanicamprehension and the
coordination of hand and eye; in passing, how lefsishes he/she
could do this in his/her own mother tongue (Fafuni@/1; Atadoga, &
Onaolapo, 2008).

Integrated Science teaching is aimed also at dpwgjan students all
round abilities that foster better citizenries wdre potential leaders of
tomorrow. It also affords the students the oppdtyuto contribute
positively and intelligently in the technical, aadricultural and other
science related sectors of their nation. Integr&eidnce is an approach
to theteachingof science in which concepts and principles' are
presented so as to express the fundamental uniggieftific thought
and avoid premature or undue stress on the digtitectbetween the
various scientific fields.

As we discussed in the previous units the aims abjctives of
integrated science are:

o Develop interest in and maintain a sense of woader curiosity
about the natural and technological world;
. Acquire a broad and general understanding gfdaence ideas

and explanatory framework of science and apprediate the
ideas were developed and why they are valued,;

. Develop skills for making scientific inquiries;

. Develop the ability to think scientifically, tidally and creatively
and to solve problems individually or collaboratjvén science
related contexts;

. Use the language of science to communicatesided views on
science — related issues;

. Make informed decisions and judgments aboutnegerelated
issues;

. Be aware of the social, ethnical, economic, mmmental and

technological implications of science and developattitude of
responsible citizenship; and

. Develop conceptual tools for thinking and maksense of the
world.

Integrated science learning is therefore a goodtwapply the essence
of learning in the 21st century. In integrated scee learning students
are encouraged to connect the learning materialtenbto real-world
contexts. Students are involved actively in expigrithe real-world
contexts which relevant to the learning materiabnducting the
collaborative investigation, and communicating thesults of the
investigation. Thus, the learning can be implemantwlistically,
authentically, meaningfully and actively.
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Self-Assessment Exercise 2

List four aims and objectives of teaching integdateience?

3.3 Curbing Superstitious Belief through Integrated Scence

Psychologically, children at JS (middle basic) lel@arn more by

observing, touching, and interacting with enviromtnand its contents.
The integrated approach tends to afford the learagrall levels of

education more consistent way of looking at the lavapund them

thereby curbing superstitious belief.

Superstitious beliefs have been reported to inhtbi# individual

learner\'s learning from science. Superstitiougefeehave been found to
exert negative influence in children (and even hees!) learning from

science. These beliefs are often held tenaciousdytand to impede an
individual's conceptualization of scientific knowdtpe by creating an
existing prior knowledge which is in contrast téesce knowledge to be
learned.

However, a vigorously implemented and balancedgnated science

curriculum will significantly reduce individuals pendence on

superstitious beliefs, since more and better seiemeate scientifically

literate individuals. The more scientifically expdsan individual is, the

more readily she/he would discard these beliefas€€bom teachers and
school guidance counsellors should be sufficieaiare of the presence
(and the type) of these beliefs. Students\' diffies in science arising

from the presence of these beliefs can be apptefyriameliorated.

According to Ogunniyi (1986), teaching strategiesl anethods for
integrated science should contain the followingrieate a greater forum
for scientific literacy and attitude:

i. Using of discovery teaching strategies. Thisange introducing
students to concepts by broad definition and threEmmerage them
to arrive at scientific knowledge and scientifidenstanding as a
result of their own observation. In this contekie teacher’s role
is that of a facilitator, guide or motivator.

ii. The inclusion of problem solving activities:hiE may be
problem(s) identified by students through obseorsi or
interaction with materials or environment; or giventhe teacher
or found in the material (e.g. texts, online).
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iii.  The involvement of students in open endeddfiand laboratory
exercises or activities. This may be to verify, ygar confirm
certain scientific laws and theories.

iv. Using local examples and illustrations duraigss discussion.
This will enable the students understand the fealitf the things
that happen in their immediate environment. Thid véduce
abstraction, ambiguity and misconception of scienfacts.

iv. Engage students in community based projeatisaativities. This
will help them to understand how things work in twmmunity.
It will help them to apply the scientific knowledged skills they
have acquired in solving everyday practical protsemhich
could have been held as superstitious beliefsarcdmmunity.

V. Helping students to acquire sound scientifititiates during
integrated science lessons. This will enable theakemwise
decisions in matters that relate to existenceeair tommunities.

Vi. Help learners to understand the scientificngiples, laws,
theories behind some natural occurrences in their
environment/communities. Understanding scientifiplenations
reduces suppositious beliefs.

vii.  Encourage students to participate in disaussiduring integrated
science classes and express their opinions andienrpes freely.
This enable the class to clarify issues that rdlateon-scientific
and superstitious beliefs.

These approaches are some of the major approachise iteaching-

learning process of integrated science. Therefoyethese approaches
which are emphasised and adopted in integratechamieassist the
subject in curbing superstitious belief.

Bruner’'s learning theories emphasise discovery jprublem solving

approaches. And that transfer of concepts, priasiphd strategies from
one learning situation to another should be donemass, or unit.

Therefore, integrated approach via integrated seiemould enhance
transfer of learning that could give the studertditg to use concepts
and principles learned in one discipline in anottedated discipline. By
this approach therefore, integrated science caefteetively used to

curb superstitious belief.

Self-Assessment Exercise 3

Discuss 3 ways teachers can help curb superstiti@liefs through
integrated science
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4.4 Summary

Superstitious belief is born out from fear and m@gmze. Integrated
Science as an interdisciplinary subject with alpraaches to teaching-
learning process of science can be used to currstiffious belief. This

can be done through integrated approach stratduasare emphasised
in the teaching-learning approach of integratedrszz.

This unit has exposed you to explanation of sujiienss belief, why

integrated science is taught. Also treated in thie are ways integrated
science could be used to curb superstitious beieme of the ways
Integrated Science could be used to curb superstitbelief include
among others; using discovery teaching strategiejsion of problem

solving activities and the involvement of student®pen ended field of
laboratory exercises in teaching-learning approacfi¢he subject.
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4.6 Possible Answers to Self-Assessment Exercgjagithin
the content

SAE1l

Definition

Evidence

Categories

Example

Characterized
by

Elements
Arises due to
Reliability

SAE 2

Superstition Science

Science is a branch of
knowledge that
Superstition is an irration: particularly refers to the
belief or notion. It is no experimental
based on any reasoning knowledge. Science is
knowledge. It is ofter based on investigations
associated with blind faith. and it provides an
organized study of a
particular subject.

Absent Present

Religious, Cultural

0 .
Persona Pure or Applied.

The Chinese in the ancie Solar eclipse occurs
times believed that soli when the Moonis in line
eclipses occur when between the Earth and

dragon eats the Sun. the Sun.

Assumptions based ¢ Knowledge and
irrational beliefs and as. discoveries
Superstitious beliefs

Observations, laws and

superstitious practices al theories.

the link between them.

Curiosity to find

Ignorance or/and fear. .
evidence.

Not reliable Yes, very reliable

i. Acquire a broad and general understanding gfdaence ideas
and explanatory framework of science and apprediate the
ideas were developed and why they are valued;

ii. Develop skills for making scientific inquike

iii. Develop the ability to think scientificallritically and creatively
and to solve problems individually or collaborativén science
related contexts;
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iv.

Use the language of science to communicataddand views on
science — related issues.

SAE 3

Helping students to acquire sound scientifititudes during
integrated science lessons. This will enable theakemwise
decisions in matters that relate to existenceeir tommunities.
Help learners to understand the scientific npiples, laws,
theories behind some natural occurrences in their
environment/communities. Understanding scientifiplenations
reduces suppositious beliefs.

Encourage students to participate in disaussiduring integrated
science classes and express their opinions andienrpes freely.
This enable the class to clarify issues that rdlateon-scientific
and superstitious beliefs.

129



SED 314 AFRICAN COSMOLOGY AND INTEGRATED SCIENCE

UNIT 5 AFRICAN CONTRIBUTIONS TO SCIENCE,
TECHNOLOGY AND DEVELOPMENT

Unit Structure

5.1 Introduction

5.2 Intended Learning Outcomes

5.3. African Contributions to Science, Technolagy Development
5.3.1 History of African development
5.3.2 African contributions to science

54  Summary

5.5 References/Further Readings/Web Resources

5.6  Possible Answers to Self-Assessment Exergise(s

5.1 Introduction

Africa has the world's oldest record of human tedbgical
achievement. For instance, the oldest stone tadlsa world have been
found in eastern Africa, and later evidence forl tpooduction by
our hominin ancestors has been  found  across Sufx&ah
Africa. The history of science and technology irriéd since then has,
however, received relatively little attention comgzhto other regions of
the world, despite notable African developments
in mathematics, metallurgy, architecture, and ofifeds. Sciences and
technology began as early as the ancient dayseofesnly man who
produced fire from sparks of stones which he uswdcboking and
heating as a means for survival.

In this Paleolithic age, stone was the materiatlfse most of the items
they produced. Even though an explanation on hasvithppened was
unknown, the application was very vital for theirseenance. Since
then, man continued to acquire knowledge on hoexoit his natural
environment for survival until the Neolithic day$ early civilization
with a rise in technology where blacksmith usedahstich as iron, zinc
to produce weapons against wars.

It is recorded in history that, modern man firsveleped in the Great
Rift Valley of Africa, the first development of tlis found there as
well: The Homo habilis, residing in East Africa,vadoped the first tool
making industry, the Olduwan, around 2.3 million .B@omo ergaster
developed the Acheulean stone tool industry, sipadlij hand-axes, in
Africa, 1.5 million BC. This tool industry spread the Middle East and
Europe around 800,000 to 600,000 BC. Homo ereatgaito use fire.
Homo sapiens sapiens or modern humans created tbolseand the
back blade around 90,000 to 60,000 BC, in SouthathEastern Africa.
The use of bone tools and back blades became tbdstic of later
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stone tool industries. The appearance of abstraig during this period.
The oldest abstract art in the world is a shellktsx® dated 82,000
years in the Cave of Pigeons in Taforalt, easteonddco. The second
oldest abstract art and the oldest rock art is douanthe Blombos Cave
at the cape in South Africa, dated 77,000 years.

Africa has impacted much into humanity especiallyimg the early
times. The sustenance of this development has bebig problem
facing African nations This unit, therefore, wilisduss the history of
science and technology development in Africa andricAf’'s

contributions to science, technology and develogmen

5.2 Intended Learning Outcomes

By the end of this unit, you will be able to:

o trace the history of African development in scienaed
technology.
o identify and discuss African contributions to scientechnology

and development.

5.3 African Contributions to Science, Technologgand
Development

5.3.1 History of African Development

The first known_hominids evolved in Africa. Accondito_paleontology,
the early hominids' skull anatomy was similar tattbf the_gorilla and
the chimpanzee, great apes that also evolved iicafbut the hominids
had adopted a bipedal locomotion which freed tihainds. This gave
them a crucial advantage, enabling them to livbath forested areas
and on the open savanna at a time when Africa wgingdup and the
savanna was encroaching on forested areas. Stolin{2005) has
remarked that this would have occurred 10 to 5ionillyears ago, but
these claims are controversial because biologiats genetics have
humans appearing around the last 70 thousand tthad8and years.

Archaeological evidence has shown that by 4 millipears ago,
several australopithecine hominid species had dpeel

throughout Southern, Eastern and Central AfricaeyTtvere tool users,
and makers of tools. They scavenged for meat an wmnivores.

According to Shillington (2005), approximately 31dllion years ago,

primitive stone tools were first used to scavendks knade by other
predators and to harvest carrion and marrow frogir titones. The tools
were classed as Oldowan.
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Fig. 1: Four views of an Acheulean handaxe

Around 1.8 million years agéjomo ergastefirst appeared in the fossil
record in Africa. FronHomo ergasterHomo erectugvolved 1.5
million years ago. Some of the earlier represergatiof this species
were still fairly small-brained and used primitigtone tools, much
like H. habilis The brain later grew in size, ahid erectuseventually
developed a more complex stone tool technologyedatieAcheulean.
Possibly the first hunters]. erectusmastered the art of making fire and
was the first hominid to leave Africa, colonizingosh of Afro-
Eurasia and perhaps later giving risg¢ttmmo floresiensis

According to Henshilwood, d'Errico, and Watts (2)0the Blombos

Cave site in South Africa, which is famous for eswjular slabs
of ochre engraved with geometric designs., has bmmiirmed to be
around 77,000 and 100-75,000 years old, using mheltidating

techniques.According to Texier et al (2010), oktegg shell containers
engraved with geometric designs dating to 60,0@0syago were found
at Diepkloof, South Africa. Beads and other persamaamentation

have been found from Morocco which might be as mashl30,000
years old. The Caves of Hearths and Blombos in I5éditica have

yielded a number of beads dating older than 50t6G,000 years ago.
(Vanhaeren et al, 2013)

Specialized projectile weapons as well have beaendat various sites
in Middle Stone Age Africa, including bone and stoarrowheads at
South African sites such as Sibudu Cave (along athearly bone
needle also found at Sibudu) dating approximat@lp®&0-70,000 years
ago and bone harpoons at the Central African $itéatanda dating to
about 90,000 years ago. Evidence also exists fersistematic heat
treating of silcrete stone to increased its flak#éig for the purpose of
toolmaking at the South African site of PinnacleinRcEarly stone-
tipped projectile weapons (a characteristic tooHomo sapiens the
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stone tips of javelins or throwing spears, werealigred in 2013 at the
Ethiopian site of Gademotta, and date to around,(®I0 years ago.
(Sahle, 2013)

In 2008, an ochre processing workshop likely foe groduction of
paints was uncovered at Blombos Cave, South Afsicizh dates back
t0100,000 years ago. Analysis shows that a liqdefiggment-rich
mixture was produced and stored in the two abakhmdls, and that
ochre, bone, charcoal, grindstones and hammerstals® formed a
composite part of the toolkits.

A number of South African sites have shown an eaeljance on
aquatic resources from fish to shellfish. Pinnaelgnt, in particular,
shows exploitation of marine resources as early2&000 years ago

Humans in North Africa (Nazlet Sabaha, Egypt) knewn to have
dabbled in chert mining, as early ad00,000 years ago, for the
construction of stone tools. (Yvan 2014). According_everington, D.
(2013), the earliest physical evidence of astrocaimactivity may be
a lunar calendar found on the Ishango bone datédeka 23,000 and
18,000 BC in what is now the Democratic Republithef Congo.

In agriculture, Africans stated the domesticatiohn coops like wild
millet, African rice and sorghum between 8000 an@0® BC. The
people started capturing wild cattle and holdingnthin circular thorn
hedges, resulting in domestication. Within the sapegiod, Niger—
Congo speakers domesticated the oil palm and raffilen. Two seed
plants, black-eyed peas and voandzeia (African rgiouts), were
domesticated, followed by okra and kola nuts. Simosst of the plants
grew in the forest, the Niger—Congo speakers irecemolished stone
axes for clearing forest.

Evidence of the early smelting of metals — leaghpew, and bronze —
dates from the fourth millennium BC. In Africa (Miglson & lan,
2000).

Ivory has been desired since antiquity becausmliddgive softness made
it easy to carve into intricate decorative items floe very wealthy.

During the days of the Roman Empire, the ivory ebqub

from Africa largely came from North African eleplianThese elephants
were also used in the Roman coliseum fights andasicnally as

transport in war and were hunted to extinction atbthe &' century

C.E. After that point, the ivory trade in Africa dimed for several

centuries.

Scientific discovery and the application of teclogy to the natural

environment have been essential to the history &ic#& and the
development of the African Diaspora throughout tiwerld and
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especially in the Americans (Lovejoy, 2014). Afrisa migrated to
America either under slavery or as voluntary trrsl They learnt to
adapt successfully to specific ecological settiimgsurvival.

Americans suffered severe population destructioouph disease and
European conquest after 1492. Europeans empirethargeneration of
enormous wealth depended upon the combination evfirthredients —
virtually free and very fertile land, labour anadheology, largely from
Africa, and the ability to garner huge profits thobh the reliance on
slavery. Major plantation crops in the Americas ednom Africa.

Africa established “botanical gardens of the digalisin which they
cultivated many familiar foods, including milletprghum, coffee, okra,
watermelon and the “Asian” long beans. AfricansDiaspora planted
many of the same crops that were grown in Africa fioeir own
subsistence.

Self-Assessment Exercise 1

Narrate the history of ivory trade in Africa

3.2 African Contributions to Science, Technology and
Development

Africa has contributed so much to the developmensaence and
technology in the world. These developments spam fMathematics,
architecture, engineering, agriculture etc. Fortainse, mathematics
developed in Africa, as was the first method of nitig. More than
35,000 years ago, Egyptians scripted textbookstaiath that included
division and multiplication of fractions and geometformulas to
calculate the area and volume of shapes. Distaandsangles were
calculated, algebraic equations were solved andenadtically based
predictions were made of the size of floods of Mike. The ancient
Egyptians considered a circle to have 360 degradseatimated] at
3.16.

Eight thousand years ago, people in present-dane Zidveloped their
own numeration system, as did Yoruba people in vidatow Nigeria.
The Yoruba system was based on units of 20 (inst#fadO) and
required an impressive amount of subtraction tontifie different
numbers. Scholars have lauded this system, agutresl much abstract
reasoning.

The technology and the science behind these wdreenbised but cut
across many cultures.
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Many ancient African cultures discoveries in astnory are foundations
on which we still rely, and some were so advanted their mode of
discovery still cannot be understood. It is the fi@ns that charted the
movement of the sun and constellations and theesyof the moon.
They divided the year into 12 parts and developggalong calendar
system containing 365 % days. They used movingrtat@ake clocks.
Based on the translation of 14 Timbuktu manuscrifite following
points can be made about Timbuktu astronomicalnseieduring the
12th—16th centuries:

1. They made use of the Julian Calendar.

2. Generally speaking, they had a heliocentric viewtled Solar
System.

3. Diagrams of planets and orbits made use of complex
mathematical calculations.

4, Scientists  developed an algorithm that accurately
oriented Timbuktu to Mecca.

5. They recorded astronomical events, including a aretbower in

August 1583.

At this time, Mali also had a number of astronomargduding the
emperor and scientist Askia Mohammad 1.

In about 300 B.C. a remarkable accurate calendactare known as the
African Stonehenge was constructed in the presaytidenya. The
Dogon people of Mali amassed a wealth of detailsttoaomical

observations. Many of their discoveries were soaaded that some
modern scholars credit their discoveries insteadspace aliens or
unknown European travellers, even though the Dagiture is steeped
in ceremonial tradition centered on several spa@nts. The Dogon
knew of Saturn’s rings, Jupiter's moons, the sptalcture of the Milky

Way and the orbit of the Sirius star system. Huddref years ago, they
plotted orbits in this system accurately througk tkear 1990. They
knew this system contained a primary star and arskry star (now
called Sirius B) of immense density and not visilol¢he naked eye.

Today, South Africa has cultivated a burgeoningaastmy community.
It hosts the Southern African Large Telescope, kugest optical
telescope in the southern hemisphere. South Asicarrently building
the Karoo Array Telescope as a pathfinder for tB6 Billion Square
Kilometer Array project.

The Nok culture of what is now central Nigeria di#gfs an antiquity in

art forms that reveal knowledge of metallurgy atwhe sculpture that
has similarities to other parts of the world. Thed® built the pyramids
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include Africans from the middle and upper Nile & walley, as well
as people from the Mediterranean and elsewhere.

Africans could transfer the skills of blacksmithittgAmericans because
these skills were ancient in Africa. However, sosiglls were not

transferred into Diaspora, such as the ability tirknvin other metals,

including bronze and silver. Africans, many fromdag Ghana,

constructed all the buildings in the colonial toWawport, Rode Island,
as they did in Kingston, Jamaica, and elsewhere.

Many advances in metallurgy and tool making weralenacross the
entirety of ancient Africa. These include steamieag, metal chisels
and saws, copper and iron tools and weapons, mgile, carbon steel
and bronze weapons and art.

Advances in Tanzania, Rwanda and Uganda betwedl® Bad 2,000
years ago surpassed those of Europeans then amdasgmishing to
Europeans when they learned of them. Ancient Taamafurnaces
could reach 1,800°C which is 200 to 400°C warmemntthose of the
Romans.

In engineering and architecture, various past Africocieties created
sophisticated built environments. These includeethgineering feats of
the Egyptians like the bafflingly raised obelisksdathe more than 80
pyramids. The largest of the pyramids covers 1@sand is made of
2.25 million blocks of stone.

:

S
Fig. 2: Egyptian pyramid

Later, in the 12th century and much farther sothibre were hundreds
of great cities in Zimbabwe and Mozambique. Themassive stone
complexes were the hubs of cities. One included5@-rReter-long,
15,000-ton curved granite wall. The cities featuteabe castlelike
compounds with numerous rooms for specific taskgshsas iron-
smithing. In the 13th century, the empire of Matiasted impressive
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cities, including Timbuktu, with grand palaces, ouss and
universities.

Egypt's earliest known boat goes back to 5000 ydzaidly Egyptians
knew how to assemble planks of wood into a ship dmilearly as 3000
BC. Enemy vessels were to be "gripped" and boafoetiand-to-hand
fighting. This negated initially superior Carthaigim seamanship and
ships. The general believe by most people is thmbfeans were the
first to sail boats to the Americas. However, salvdéines of historical
evidence suggest that ancient Africans sailed tdtf5America and Asia
hundreds of years before Europeans. Thousandsle$ wi waterways
across Africa were trade routes and many ancieciees in Africa
built a variety of boats, including small reed-ldhsessels, sailboats and
grand structures with many cabins and cooking ifeasl The Malians
and Songhai built boats 100 feet long and 13 fedé what could carry
up to 80 tons.

Agriculture, including animal husbandry, evolveddépendently in
Africa, which in a real sense was not only the iorigf all people but
also the cradle of food production, crop specidtisa and
experimentation in systems of agriculture and thansance livestock
management. These great advances in the technalogagricultural
production demonstrate the contribution of Afrinahe evolution of the
ancient world into the modern world.

The first instances of domestication of plantsdgricultural purposes in
Africa occurred in the Sahel region c. 5000 BC, mtsmrghum and
African rice (Oryza glaberrima) began to be culidéh Around this

time, and in the same region, the small Guinea foa$é domesticated.
Other African domesticated plants were oil palnffiaapalm, black-

eyed peas, groundnuts, and kola nuts. African ntetficultivating rice

was used in North Carolina introduced by enslavédidcans. African

rice cultivation was a factor in the prosperity tbe North Carolina
colony. Yam was domesticated 8000 years BC in \W#ta. Between

7000 and 5000 BC, pearl millet, gourds, watermela@msl beans, and
farming and herding practices were spread westaarass the southern
Sahara

Africans played an important role in the developtrafrthe commercial
rice industry in colonial South Carolina and Geardinslaved labourers
of the South Carolina rice plantations were skill€droughout the 18
century, planters placed a positive value on sldresight from rice-
growing regions, which is revealed in newspaperedibements by
South Carolina planters searching for runaway slave
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An examination of the textile industry in West Afi demonstrates
indigenous innovation and development. This is rbfeaeen in the
development of indigo dyeing, including the devetlgmt of dye pits
using locally produced cement. Also, the productiafnindigo for

industrial purposes spread to the Americans viaAfiEan Diaspora.
Similarly, cotton production was also developedthie Americas, and
especially in the United States in thé"X®entury.

Salt were scarce in Africa before the!"@entury. Salt was found in
scattered deposits, mostly in the Sahara and irdéisert area near the
Red Sea but also released through rine springs idelyv scattered
locations. Salt was also extracted from sea wéeyugh evaporation.
The most sophisticated production of salt developedhe Central
Sudan and particularly in the area dominated byStfa¢e of Borno, and
its predecessor, Kanem, in the basis of Lake Chad.

In medicine, Utsua, (2015) has remarked that, ntegagtments we use
today were employed by several ancient peoplesutfimout Africa.
Before the European invasion of Africa, medicinevimat is now Egypt,
Nigeria, South Africa and Ghana, were more advaiiced medicine in
Europe. He noted that, some of these practices thereise of plants
with salicylic acid for pain (as in aspirin), kaolfor diarrhoea (as in
Kaopectate), and extracts that were confirmed é2ibth century to Kill
Gram positive bacteria. Other plants used had amt&r properties,
caused abortion and treated malaria and thesebiesreshown to be as
effective as many modern-day Western treatmentsithéumore,
Africans discovered ouabain, capsicum, physostignand reserpine.
According to Filer (1996), medical procedures perfed in ancient
Africa before they were performed in Europe includgccination,
autopsy, limb traction and broken bone settingJebulemoval, brain
surgery, skin grafting, filling of dental cavitieqmstallation of false
teeth, what is now known as Caesarean sectionstresta and tissue
cauterization. In addition, African cultures prefed surgeries under
antiseptic conditions universally when this conceps only emerging
in Europe.

Around 800, the first psychiatric hospital and imsasylum in Egypt
was built by Muslim physicians in Cairo. In 128Betlargest hospital of
the Middle Age and pre-modern era was built in @aifgypt, by Sultan
Qalaun al-Mansur. Treatment was given for free &aigots of all
backgrounds, regardless of gender, ethnicity oorime Tetracycline
was being used by Nubians, based on bone rematngedre 350 AD
and 550 AD

It is on record that, in 295 BC, the Library of Adéendria was founded in
Egypt. It was considered the largest library in thessical world. Al-
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Azhar University, founded in 970~972 as a madrasthe chief centre
of Arabic literature and Sunni Islamic learningle world.

Three philosophical schools in Mali existed durihg country's "golden
age" from the 12th to the 16th centuries: Univgrsif Sankore, Sidi
Yahya University, and Djinguereber University.

By the end of Mansa Musa's reign in Mali, the SaéKdniversity had
been converted into a fully staffed University wikie largest collections
of books in Africa since the Library of Alexandridhe Sankoré
University was capable of housing 25,000 student$ lzad one of the
largest libraries in the world with between 400,066d 700,000
manuscripts.

A stone circle located in the Nabta Playa basin rbayone of the
world's oldest known archeoastronomical deviceslt By the ancient
Nubians about 4800 BCE, the device may have apmabely marked
the summer solstice.

Self-Assessment Exercise 2

Discuss the contribution of Africa to the develominef agriculture

5.4 Summary

The exploration of technological innovation demoststs the
dimensions of African contribution to scientificsdbvery.

In this unit you have been exposed you to Africaimticbution to

science, technology and development. African temsiff skill was

based on labour under slavery and exploitation. TAkican

contributions of science and technology can beeapated with respect
to the impact on the development of the Americans.
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5.6 Possible Answers to Self-Assessment Exerci3e(ghin
the content

SAE1

Ivory has been desired since antiquity becausmliddgive softness made
it easy to carve into intricate decorative items floe very wealthy.

During the days of the Roman Empire, the ivory ebqub

from Africa largely came from North African eleplianThese elephants
were also used in the Roman coliseum fights andasicnally as

transport in war and were hunted to extinction atbthe &' century

C.E. After that point, the ivory trade in Africa dimed for several

centuries.

SAE 2

Agriculture, including animal husbandry, evolveddépendently in
Africa, which in a real sense was not only the iorigf all people but
also the cradle of food production, crop specidtisa and
experimentation in systems of agriculture and thansance livestock
management. These great advances in the technalogagricultural
production demonstrate the contribution of Afrinahe evolution of the
ancient world into the modern world.

The first instances of domestication of plantsdgricultural purposes in
Africa occurred in the Sahel region c. 5000 BC, mtsmrghum and
African rice (Oryza glaberrima) began to be culidéh Around this

time, and in the same region, the small Guinea foa$é domesticated.
Other African domesticated plants were oil palnffiaapalm, black-

eyed peas, groundnuts, and kola nuts. African ntetficultivating rice

was used in North Carolina introduced by enslavédidcans. African

rice cultivation was a factor in the prosperity tbe North Carolina
colony. Yam was domesticated 8000 years BC in \W#ata. Between

7000 and 5000 BC, pearl millet, gourds, watermela@msl beans, and
farming and herding practices were spread westaaross the southern
Sahara.
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