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ABSTRACT

Over the past 25 years, there has been considerable
growth quantitatively and qualitatively in many aspects
of secondary and tertlary education in Nigeria. The
enrolment of students in physics and the availability of
phiysics teachers have not risen correspondingly. The
deprecsed stotus of physics as a school subject was the

concarn of this study.

The objective of the study was to determine the
rclationships between cleven selected variables and physics
concept attainuent. The study also tried to determine the
extent to which each of the variables independently affected
physics concept attainment. Nine hypotheses of possible
relationships between the independent variables and physics
concepts were formulated and testeds Ten instruments were
used for the study: six were designed for the study, 2 were
adoptesd and two others were available elseuihere:" 300
form five students from 16 secondary schools in Kaduna State
were used for thé study. The Pearson correlation
coefficients revealed that the variables listed under each
colum yere significantly related ( P = 0.05) to physics
concept attainment as follows:

Doys only Girls only Boys and @irls oombirud
Parents Background Fathers' background ~Farents' Backgroun
J/ttitude toward physics Laboratory factor  Attitude toward piv -~
Laboratory factor Attitude toward physics Laboratory factor
Tutor/Administration Reasoning Ability Tutor/Administration

Capital Cultural factar Reading Comprehension Capital Qultural
factor
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invironment/Peer Reasoning Ability
Reasoning /bility Reading Jompr<hension

Reading Tomprehension

Further exploration by using the step-wise multiple
reqrassion analysis revealed that the variablas listed under
coch coumn contributed significant effects ( O = 0.05) an

plyysi s concept attainment as follows:

oy s only Girls only ovs and Girls Combinud
Rexling owprehension  Reoding Ccommpre- Reading Jowprehension
hension
roasoning Ability Reasoning Ability Reasoning Ability

rbtitule toward physics Attitude toward Attitude toward
physics physics

Tutor/Adimdnistration Father s=background Tutor/administracion

Capit.l Cultural factor Laboratory Factor

The main finding of the study was that (i) Reading
woaprzhension (il) Reasoning Ablility (iii) Attitude toward
~m'sics, are determining faoctors for physics concept
actainoent among secondary school students used in this studye
Jleo o nodified Ducan path wodel showing the level of relation.
ships among the variables used for the study was produced,

Basad on the finding, the study therefore arrived ot the
conclusion th.t for effective phy=zics concept learning, tha
most hzlpful learnine conditions are thosc previously learned
apilitlies of the student than those that are external to the

students
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For the purpose of this study certain terms will assume
definite meanings.

1. Attitude. A tendency to react positively or negatively
toward physics as a school subject,

2. Capital Cultural Factore The principal ways of behaving,

the values, ways of living, language, heliefs, family life,
house, art and possession of a people.

3. Concept, Ordered information about the properties of
one or more things --- objects, events or processes
that enables any particular thing or class of things te
be differentiated from, and also related to other things
or classes of things (Klausmeier, Chatala and Frayer
(1972).

4, Concept Attainment. As used in this study means ability
to identify the correct statement relating to a

particular concept among a number of disgtractorse.

5 Environment. All the things a pupil interacts with

that could influence his thoughts and behaviour,

6e Expertse Thos who have obtained atleast a master's
degree in pure physics or physics education with atleast

five years of teaching experience.

7. Extroversion. The characteristics of a pupil who is

active and expressive,

8 Factorse These are varlables that could promote or
inhibit concept attainment.

9 Fathers Background means the pupil's father's

educational attainment as well as the job he does far

a 11?:Lng.



10.

11.

12«

18.

16

17.

18

xvii
Mothers Background means the pupil's mother's

educational attainment as well as the job she does for
a li\d.ng.

Neuroticign. The state of a pupil characterized by

tension, fear and worry,

Peer group. This refers to a pupil's associates at
school and at home with whom he spends mast of his

free period.

Perception. The students opinion, dispositional
reaction, significance and utility of the variable
to his study of physics conceptse

Performance, A pupil's final score in any of the

tests to be administered for the study,.

Reasoning Abilii_:x as ugsed in this study is determined

by a pupil's total score in the {AH4 Part II) non
verbal reasoning ability test.

School factor as used in this study rerfers to such

school variables as pupil teacher relationshipj
Administration and laboratory equipment which could
influence the teaching and learning of physicse

Socio economic background, This term means the

edycational attainments of a pupil's parents as well

as the jobs they do for a living.

Topice A prescribed area of a subject matter. In

thlis case the subject is physics.
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20,

xviii

Understanding. The ability to perform most of the

tasks is taken as an evidence that a student

under stands the concepts.

Uses The student's ability to apply the knowledge

of concepts in explaining new learning experiences and

other physical occurrences,



Chapter 1

THE PROBLEM AND IT§ SETTING

1.1 Introduction

1.1.1 Concapt Development Study

In recent years, studies in concept development have
attracted the attention of science educators. The interest
in the study of oconcept development is clear from the inter—
naticnal conferencesz that have been organized to discuse the
inherent problems in the field and progress that are being
made in the gtudies in concept development. For example, an
international seminar was held at the University of Leeds
England in 1979  (Archenhold; 1979). The theme of the
seminar was "Cognitive development in science and mathematics.
Papers presented centred on rescarches in the field of
concept development and attainment at the secondary scheol
level. The topics discussed included: 'Personality and
Cognitive development'; 'Language learning and cognitive
developmentt; 'Urderstanding of the concepts of "work® andl
mootential” in physics by 16=19 years and 'the environmental
factors that affect the assimilation of scilence conceptels
At the University of Nottingham, the Institute of Physics,
London, organized another conference on the theme 'I'Concept
development in the learning of physics* (Hull, 1983),
Harrizon (1983) in one of the confercnce papers sald: "Over
the past years, research has accumulated to show that students

of physics do not understand many of the fundamental concepts
1



2
tayght in their courses even when they have passed the
usual form examinations". He attributed the situation
to a mumber of variables such as: pocr comprehension,
home=back~ground effects, poor teaching and negative
attitude to physics, Other research papers presented
and discussed weret *Preconceptions in physics by pupils',
1Language use and concept change' and 'childrens ideas, how

can we find ocut'?

The recent ayaraness of the importance of concepts in
physics instruction and of the factors that affect the
understanding of physics concepts have affected curriculum
plamning and thinking. For example, the new senior
sccordary school physics curriculum being developed in
Nigeria recognizes the importance of concepts in physics
learning. One of its principal objectives is: "To acquire
basic concepts and principles of physics as a preparation
for further studies" (Ivowi et al 1985). The investigation
of the factors affecting the understanding of physics
concepts by Nigerian secorndary school students seems to be

in order.

1l.1e2 Physics And Development

The importance and relevano: of science amd physics
in particular to national development continues to be
onphasized by enconomic planners, scientists and educators
in Nigeriae. Ajakaiye (1984) observed that "without physics

teaching at school, there will be no sicentists, engineers and



technicians, witiout _:ojincer; .o technicians there will be
no national prosperity. Physics and the teaching of physics
are the doors and the keys to national development.™ Amusa
(1977) stressed tie importance of physics thus, ™he measur.s
for ppomoting physics have turned out to be sine qua-non for
the rapid acquisition of technological know=how in most
countries of the world." Ette (1977) expressed very similar
views by asserting that "The technological potential of a
country is more accurately gauged by the quality of its
physics education than by any other single index such as the
size of its population, for without physics, technological
culture cannot really take root no matter the amount of
imported technical expertise." These observations emphasize
the need for effective. instruction of physics to help
students acquire physic~s concepts, ideas and principles to
facilitate rapid technological development of the country,
Technological development invariably leads to enconomic
gmhth.. As for example, Germany that has nearly the same
population as Nigeria, has a labour force of over 10,000
industrial physicists and more than the same number as
physics teachers (Ajakaiye, 1977). By 1969, Germany had
5,600 full members in German physics society while in 1983
Britain had 13,022 members of the 'Institute of Physics'

of which over 95% are British nationals (Valentine, 1983).
It is estimated that over 0.03% of the population of Europe

are industrial physicists and physics educators (EBurophysics
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1983), Such large rumber of physicists in developed
countries is a pointer to the importance of Physics ta the
development of a country as well as its prosperity. Yet
the physics subject panel for Science Teachers Association
of Nigeria (STAN) has an enrolment of less than 300 teachers

(otuka 1984).

If technological development and the accompanying
enconomic growth are to be aspired for in Nigeria, physics
teaching in schools and univergities should receive greater
attention than what obtains now. Effective PWsics

instruction has much to contribute to national development.

1.1«3 Dearth Of Physics Learners

Inspite of the importance of physics to national
davelopment, only few students study physics in secondary
schools and institutions of higher learning. Uzodinma
(1982) , Adejumobi (1976), and Fasemare (1970) in different
studies showed that physics has a low level of student
enrolment of between (1% -~ 21%) when compared with the
other school subjects at the secondary school level,

Also the apparent scarcity of physical scientists and
physics teachers in our educational institutions as well
as the inadequate mumber of high level manpower in other
physics related careers have provided evidence to support

the situation as it is today. For example, during a period



of seven years betwe=xn 1°70 ani 1776, five universities in
the country produced only 249 physicists, 210 electrical
engineers, 261 mechanical enginecers 241 civil engineers
and 28 surveyors (Ozoro, 1977). For a population of

over 60 million then, these numbers are insignificant. In
1982, of the 309, 610 candidates who sat for the Yest
ifrican School Certificate Cxaninations only 55,589 or

18% registered for physics (Uzodinma, 1982). 1In the same
year in Kwara State, a statistical analysis revealed that
while 4,126 puplils offered biology, 1,929 chemistry only
675 offered physics (Abdullanhi, 1982). This situation is
not likely to be different in the other states particularly
as this state is regarded as orne of the educationally more
sivanced states., This situation is a contrast to what
happens in developed countries. A survey in Burophysics
(1983) shows that in curopean countries of Hungary, Germany,
Italy and Denmark, compulsory physics courses are provided
for (14-18) year olds., The low enrolment is also partially
due to the non availability of physics teachers. During
a period of three academic sessions from 1978 to 1981

the six older universities in the country produced only 87
physics aducators (Abdullahi, 1982). Ardo (1985) in a
study of the teaching of Fhysics in Sokoto State showed
that in a sample of 44 secondary schools that offered
physics at the school certificate level, there were only

22 qualified teachers. Of these only one was a Nigerian.



1.1.4 Concept Mastery

The process of acquiring additional concepts is called
concept attainment as distinct from concept formation which
is the way children lcarn to think conceptually (Frayer,
Fredrick and Klausmier 1969). There are many advantages
in understarding the fundamental concepts of any subject or
topice. For example studics carried out by Lyle and Bourne
(1967) | Frayer and Klausmeier (1970), Alan, Volker and Harris
(1971) Ghatala Frayer ard Klausmeier (1972) and statements by
psychologists like Piaget (1952), Gagne (1965), Lovell (1969)
show that concepts help in the identification of environmental
objects and events. They reduce the necessity of continued
re-learning by providing easily recallable class labels.

They provide direction fo instrumental activity and they
permit the ordering and rclating of classes of objects and
cvents, They are the fundamental agents of intellectual

worke

The concepts of any particular subject, phenomenon
or process may exist in a continuum from simple to complex.
The same concept may be taught to varying age groups, the
younger concerning themselves with the simple end of the
continum, while the expericnced and more mature learners
are directed to the more complex section. Frayer and
Klausmeler (1972) stated that one of the problems in science

education is concerncd with the relationship of the concepts
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taught to the levels of pupils' maturity and that concepts

are seen as the fundamental agents of intellectual works

It is very likely that, poor urderstanding »f physics
concaepts contributes to thir~ continuing low enrolment of
pupils and inadequa®e su;ply of physics teachers. The
shortage of physics students and teachers is a serious
problem that deserves concern and solution. The understanding
of physics concepts is considered a pre-requisite to the
mastery of the subject.Johnstone and Mughol, 1976; Hull,

1983; Watts, 1984). Hence a study of the factors that
affect the students' understanding of concepts in physics
could help in providing better insight into the problems

of physics instruction in Nigeria.

1.2 Statement Of The Problem

Over the past 25 vears therc has been considerable
growth quantitatively and qualitatively in many aspects
of secondary and tertiary education in Nigeria. Yet the
enrolment of students in physics and the availability of
physics teachers have not risen corresporndingly. The
depressed status of physics as aSghool subject is the
concern of the research. Earlier studies elsewhere
suggest the following factors as affecting the teaching
and learning of concepts (Child, 1964; Klausmeier, 197;

Ogoston, 1968; Lunger, 1969; Yeuves, 1975; Lawrence, 19763
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Frazer, 1978 Lynoh, 1979; Cuttance, 1980; Blakemore, 1981;

Saloane, 1981; Fraser, 1983; dHassan, 1985; Lynn, 1985).

(1) Pupils home-background
(ii) Pupil's Personzlity traits
(iii) The Pupil's <nviromment
(iv) The attitude of pupils to physics
(v) The reading comprclinsion ability of the pupils

(vi) The school factor

It is however pertinent to point out that the results
of the effects of thuse variables on teaching and learning
of concepts seem to be inconsistent. Examples of such
controversies ares Mendick (1967) Eysenck (1967) found that
personality variables of extroversion and neuroticism promotc
understanding of concepts, while Arnoff (1964) found that
these personality variables have no significant relationship
with understanding of concepts. Lawrenz (1976) Gardner
(1979) showed that positive at{ityde towards science and
concept attainment were significantly related while
Orisaseyl (1976), Jencks (1972) found that positive attitude
towards science had no significant relationship with concept
attaimment. Preston (1962) roported a comparig 2n of
reading ability of German and American children in fourth
and sixth grades. He found that with Americean children,
the mean scores on reading ability for girls were superior

to those of boys, but the reverse was true of German children
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where the mean scores of the German boys exceeded thosa
of the girls. Similar controversies in the contributions
of the following variables also exist. The references
are first for positive contribution and next for negative
contribution: Reasoning Ability: Lynoh, (1979), Lockley,
(1977). School factor Jegede, (1985), Slavin (1977),
Socioeconomic status Hauser, (1976), Norton (1979)
Environment /Peer, Fraser, (1978) “uttance (1980). It
therefore seems reasonable to study the effects of these
variables on physics concept attainment of students in
Kaduna State. This study sought to establish relationship
between different variables associated with the cogtributing
factors listed above and the learning of physics concepts in
secordary schools in Kaduna State. The variables chosen
for the study and the factors to which some of them were

related were the following:

Table 1.1: Factor And Related Variables

Factor Related Variables
(i) Pupils home Fathers' background Mothers!
background background.
(i1) Pupils Personality Bxtroversion, Neuroticism
traits
(iii) Pupils' Evironment/ School and Home Environment.
Peer. Peer group interaction at

home and in school, Capital
cultural factor.

(iv) school Factor Perception of Tutor ability
and characteristics.Perception
of the laboratory perception
of school administratione.
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Could the lack of understanding of physics concepts

be responsible for tho depressed status of the subject in

Nigerian schools?

More specifically this study sought to establish

whether any relationships exist between these vardables

and concept attalnment by attempting to find answexrs to

the following questions:

(a) Are there any relationships between the pupils’

understanding of physics concepts and their

(1)
(ii}
(iii)
(iv)
(v)
{vi)

(vii)

Reading Comprehension Abi;ity
Reasoning Ability . "
Socio=weconomic factors of parental background
Personality tralts

Perception of school Factors ’

Capital cultural factor and

gnvironment /Pecr group interaction?

(b} Is thore any sex difference on the effect of these

variables on the pupils' undersgtanding of physics

concepts?

{c} To what extent does each of the variables contribute

to the pupilst uh&efstmding of physics concopts?
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1. 3 Purpose Of The study

The purpose of this study was to determine the
relationship between such factors as parents' background,
environment,personality, students attitude towards physics,
reading comprehension and school factor with concept attaimment
physicse The study also tried to determine the extent to
which each of the factors contributed to the concept

attainment,.

The need to undertake the study stemmed from two major
congiderations: First, there is a general concern felt in
Nigeria by secondary school physics teachers, university and
college lecturers, national educational bodies charged with

science and technology development over i-

(a) Poor enrolment in physics in secondary schools,

colleges and universities.

(b) High failure rate of physics candidates in

WAEC and

(c) The alarming shortage of indigenous physics
teachers (Awokoya, 1977 Ozoro, 1977; Shuaibu, 1982;
Bajah 19823 Yoloye, 1982; Ardo, 1985; Emevon, 1985).
Secord was the increasing realization that Nigeria may not
develop rapidly both scientifically, technologically and
enconomically without producing large numbers of scientists,
particularly physicists. Added to these is the fact that

many educators hold the view that the need to understand
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why learners experience difficulty should underpin any
discussion on how teaching might be improved (Butt, 1962;
Kendler and Kendler, 1969; Klausmaiere and Frayer, 1970;

Abdullahi, 1982; Ajomogobia, 1983).

It was hoped that this study might yield information
for guldance and counselling for prospective physics students.
It might also make useful contributions to the educational
system in the area of curriculum and instruction development.
This is in view of the present efforts to increase enrolment
of science students in general and physics students in
particular, This study was also expected to identify some
of the variables that could be useful predictors for students

with potential for studying physics.

l.4 sSignificar~e Of The Study

This study attempt-d t> establish if there is any
relationship betw=en <& - ind:pendent variables and physics
concept attainment. The fiadings of the gtudy could be used
to clarify, support or substantiate the existing learning
theories enunciated by such psychologists and educators like
Bruner, Piaget, Gagne, Lovell, Ausubel and Eysenck. Coupled
with this was the fact that this is an attempt to carry out
pioneering work as little has so far been done on physics
concept learning by Nigerian physics educators. It is
hoped that the findings of this could contribute ideas for

improving the teaching and learning of physics at the



secordary school level in Nigerin.

The world in general is becoming more and more
scientifically and technologically oriented. Nigeria is
also moving in that directicn. Physics is one particular
subject that is a pre-requisit: for almost all engineering
and other technological courscs. It is therefore
anticipated that the findings of this study would be fourd
valuable by various bodiss ongaged in scientific and
technological policy formulation and development in the

country,

(a) This study is hopefully expected to identify some of
the variables that are the most useful predictors of
students with potenit:) for physics. It is also
hoped that the £indi gs would be useful to the

following:

(b) Teachers. Teacher's responsible for the teaching of
physics to secondary school pupils would hopefully
utilize the factors that are found to promote the
understanding of physics concepts in order tos
(1) Guide and counsel the pupils in their choice

and learning of physics as a school subject.

(ii) Create envirconment that would enhance the
study of physicse
(iii) select and order the physics concepts in a

way to maximize teaching and learning.
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Universities and Colleges. The faculties of education

of universities and colleges of education where physics
teachers are mostly trained could benefit from the
study as they might become aware of the fa.lors that
promote or in'dbit the learning of physics conceptss
The importance of concepts in the learning of physics
could be given greater emphasis while teaching

undergraduate physics 2ducators,

National Education Organizations. Bodies like scionce

Teachers Associaticn of Nigeria (STAN) National
Ingtitute of Physics (NIP) and National Educational
Research Council (NSRC) that carry out rescarch,
discuss and disseminate research findings might wish
to consider the results of this research with a view
to using some f the £--tors effectively to promote
the teaching and learning of physicse They might
also decide to carry out further research on some
of the findings if such studies will improve

enrolement in secondary school physicse.

Parentse Parents might as a result of the flndings

be in a better pusition to appreciate the effect of a
corducive home - cnviromment, i.e. the supply of
adequate learning materials and the guidance of

brothers, sistars and other relatives on their children'c

understanding of physics concepts.
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(h) Employers of secondary school teachers. There is no

rough and ready method of determining the correlation
between the paper qualification of a prospective physics
teacher and his actual competence. Consequently some
teachers employed on the strength of their certificates
often prove incompetent in their performance. This
discrepancy could possibly be discovered at the
interview if quostions demanding familiarity with the
notion of concepts as a means to problem solving were
put to the applicant. This could be an additional
criterion of determining their suitability for the

job wnich they have applied,

1.5 Delimi“ation Of The Study

%.5.1 Varisblas

The study took into consideration the fact that the
Variables which affect learning are numerous and cannot be
exhausted in one study. This study is concerned with the
relationship between the psychological and sociological
factors and physics concepts than factors involving the
acadamic mlationshj;ps between the school subjects for
example physics and mathematics. The variables that have
been chosen concentratc on three basic areas of the students
life namely: His parents background; his home and school

environment and his personality traits. Other variables
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are his reading comprehension ability, his reasoning ability

as well as his attitude towarcds physics,.

These can always constitutz a.label on an individual
or the characteristics with which he is identified such as:
He is from a rich anxxi cducated family. He is an extrovert
and often secks notice. He hardly understands what he rcads
and rarely speaks the English language. His parents are
uneducated and live in 2 sgualor in the outskirts ©f the
town and e 1s atterding an ill-equipped school (Blackmore,
1981, BHrown, 1984). This study tried to determine how thesc

basic variables affect the understanding of physics concepts.

1.5.2 Scope

Studies on concept attainment could be conducted over
long or short interva’ of time, This study was for a short
time interval to limit cost and moct other requirements.
It wvas also limited to environmental factors rather than
biological/genetic factors. However the study took into
congideration the fact that individuals of the human specic
have certain genctically -~ detormined abilities that emerge
as the individual matures and interacts with social and
physical environment and these abilities make concept
attainment possible., The study did not consider mathematical
process as it has always »een emphasized that students who
aspire to do physics must endeavour to master basic

elementary mathematics.
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The study used the concepts of Emcrgy, UWork, Force amxl
Pressurce. These topics are fundamental in the study of
secordary school physics, Th-;:y are all stated for
elementary treatment in the third year as shown in the Zoro
Qurriculum for Integrated Sci-nce for Junior secondary s-hocl
in the 6-3=3-4 system FME (1981). This curriculum is
expected to prepare studonts who would eventually study
physics, chanistry and biology as seperate subjccts in the
scnlor secondary, the fundamental nature of these topics is
further supported by the fact that in the Physics Qurriculum
for Senior Sccondary Schools, the same topics are recommended
to be studied in the first ycar of the three yecar programme

ME (1981).

A review of the JAEL sy 1ibus for the past five years
(1982-1986) by tho writer showed that the topics: Energy, 'ork,
Force and Pressure occupicd topic numbers 4, 6 and 10
respectively in the syllabus that always contained 36 topics,
All the ordinary lovel physics textbooks used in Nigeria
treated these topics at their initial chaptersgfor example
in Abbot, Force is treated in chapter two, Work and Encrgy
chapter 7 and Pressure in chapter 10 and the same pattern
holds in the others namcly: Nelkon, Oyewole and Folivi and
Godman. The topics: Znergy, 'ork, Force and Fressure are

also likely to be misunderstocd and misapplied because their
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meanings in various contects in everyday language are usually
misused in those contexts with their scientific connotationse
They also cut across almost all the topics in WAEC syllabuse.
For example machines are treated in physics as devices for
making work easy, under kinetic theory the pressure of tho
gas 1s determined using the theory; under Electric and Magnctic
fields, Force on a conductor carrying a current in a magnctic
field and electrical cnergy, Work and Power arc always treated
as ordinary level topics. They are used as operational tools
to explain and convey specific facts, ideas ardd other phonomuna
in physics to the students during physics instruction. It
might not be wrong to state that any ordinary lewel physics
syllabus that does not contain any one of these topics is
incomplete. These topics have therefore been chosen for this
study because of their basic and fundamental importance in

secondary school physics instructione.

1.5.4 Respondents /ind Location

Form five students in Kaduna State who arc mostly
within the average age range of 16~17 years are used for
this study. At this stage of their development thoy 'nre
expected to be able to handle abstractions and relationships,
(Piaget, 1952)« Though the chosen topics are given
elementary treatment in the first two years of secondary
education as contained in the STAN intcegrated sclence books,

a pilot study rcvealed that they are treated in detail, as



cont-inud in WAZC syll;.;ms, in 1orm IIT, in secondary schools
within Kaduna Stat.. After two ycars of studying thesc
topics, it i3 expectud that th: students should b. abla to
&xplain thelr meanings and apply them in solving more

difficult problems,

Form V physics studoents in Kaduna State were used for
this study, This hclped to save time, reduce cost and

travelling hazards as the writer resides, in the statc.

1.6 Aszuptions
This study made th. following assumptions:

le That all concepts held by wun individual are learned

and thay do not ocmerge simply by maturation.

2« That luman learning is largely determined by specific

environmental factors ar ' lLoarning experiences.

3. That difficult concepts and new problems can ba
tackled by the application of appropriate basic

concepts acquired proviously.

Ae That the education of ~n irdividual includes his
beceming familiar with usable concupts in a discipline

and knowlng how to solve problems using these concepts.

S 'That learnability varics among concepts in the sensc
that some concepts arc morc readily learned by
individuals who sharc similar eultural experiences

and language than othors.
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There is no significant r:lationship between thes

students® scores on school factors as measured by:

(a) Perception of laboratory scale
(b) Perception of Tutor/\dministration scale and

their performance in CaT (= 0.05).

There is no significant relationship between the
students' scores in the Capital Cultural Factor

Scale and their scores in CaT (¥ = 0.05),

There is no significant relationship between the
pupils' scorcs on the Environment/Peer group scale

ard their scores in CAT (1 (X = 0.05).



Chapter 2

REVI W OF LITESTURS

241 }__nt:oductim

In chapter one, it was stated that the purpose of this
study was to investigate the relationship between the

following factors:

Parents! Background
Personality

gnvironment

Attitude Towards Physics

Reading Comprehension

Reasoning ability and students' concept attaimment in
physicse. An attempt would al= be made to determine the
extent to which each of these variables affected physics
concept attaimment by students. In this chapter, relevant
literature concerning: Concepts ard Concept learning, views
of educators and psyciologists on the listed factors ard
their relation to learning werc looked into. The study
of literature was used to highlight certaln trends in this
study and to call attention to existing gaps which the

prescent study tried to f£ilil,



The review of literature wus organised as
follows: Ideas and notions about concepts; concept learn °-
Views and Opinions of educators and peychclogists on the

variables, concept attainment and related studics.
The related studics wer: sub-divided into: studies don.

in Nigeria and studics don: clsewhere.

202 Definitions, Idcas iAnd Notions Regarding
Concept And Concopt Learning

22«1 What is a Concept?

In the fields of both cducational psychology and
science education much discussion in the literature has been
deyvoted to classifying or defining types of concepts.
According to Klausmeier, Harrig Davis, Schewenn and Frayor

(1968), concepts may be ¢:finzd in one or more of four ways:

(a) Structurally in terms of perceptible or readily

specifiable propertics or attributes.
{b) Systematically, in terms of synonyms or antonyms.

(c) Operationally in terms of the procedures uscd to

distinguish the concept from other concepts or

(d) Axiomatically in terms of logical or mumerical

relationships.
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Some of the defiiitions based on these are:

eeeeWoOdruff (1951): concept deals with the
meaning an irdividual attaches to a word or
other sysmbols rather than with the mere fact
that any given symbcl is associated with anv
given object.

«eseCronbach (1954) "A concept is the fmnitim
of a group of situations which have a
resemblance or common element. We usually

give a name or label to the group." Russell
(196@) "Concepts arc learning that permeates
thinking." Staats, (1961) "A concept may be
regarded as a verbal habit.. family formed
usually on the basis of a class of stimulus
objects having identical elemoents." Burne,
(1966) "A concept exists whenever two or

more distinguishable obj.cts or events have
been grouped or classificd together and set
apart from other objuicts on the basis of some
common feature or property characteristics of
each." Pella (1972) A concept may be defined

as a summary of the essential characteristics
of a group of ideas and/or facts that epitomize
important common featurcs or facters from a
larger number of ideas. / concept may be a
classification or duscription of objectg

or phenomena in .swure . ":lationship or
cerrelation between two or more facts or be

a theoxy that is useful in axplaining
observations" ghalvonson, (1974) defined concept
as an assemblage of identifiable elements and the
relationship betwoen them. Stone (1979) wA
concept is an abstraction from objects,
situations or vvents of the attributes these
phenomena have in commorn.

The term concept means different things to diffcrent
individuals, to some it is an idca or abstraction to othurs,
a theory or principle and to some others an objcct or fact.
However physics concepts as used in this study may be
defined as abstractions from specific topics which have

common properties and relationships between them.
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242+ 2 Attrilmte._ci_cf Concepts

Klausmeier, Davis, Ramsay, Fredrick and Bourne (1965)
formulated a conception of concepts in terms of the
defining oattributes and values which are identified as
¢ommon to many concepts from various disciplines. Flavell
(1970) indicated that a formal definition of 'concept' in
terms of its defining attributes 1s useful in specifying
what concepts are and are not and also in identifying the
great variability among concepts. The major attributes of
‘concept'are lzarnability, usability, validity, gencrality,
power, structure. A brief description of each attribute is

as follows:

(a) Learnability. Learnability of a concept varizs from
concept to concept in the sense that some concepts are
more readily learred by idividuals who share similar
cultural experiences and language than others. Also

the level to which a particular concept as a mental

construct is attained by a given individual varies
and increases with learning. The level of mastary of
any concept also varies among individuals of roughly

equivalent matnvatioual and experiential levels,

(b) Usability. Concepts MH‘ usability because some
concepts can be used more than others in urdarstauding
and forming principle and in solving problems.
Concepts as mental constructs of the individual becoma

more usuable as they asre attained at higher levels,



Bruner, Goodnow and Austin (1956) indicated that
attaining a classificatory concept aids the individual
by

1s reducing the complexity of the organism's eavironment

2. identifying the objects of the world about him
3. reducing the necessity of constant learning
4. providing direction for instrumental activity
5. ordering and relating classes of events (Bruner
et al, 1956).
As the individual matures, he beging to use the acquired
concepts more effectively in the ways listed above and
therefore attains successively higher levels of

attainment,

(c) Vvalidity., A concept is v.lid to the extent that
experts agree on its definition. An individual's
concept increases in validity as with learning his
concept comes closer to that of experts. Markle and
Tiemann (1969) assess the validity of an individual's
classificatory concepts by ascertaining the extent to
which he makes errors or overgeneralization, under-
generalization, and misconception. These errors on the
part of students are identifiable by an experimentar or
teacher to the extent that there is agreement among
experts as to the defiing attributes of the concept

and itﬁ instances and non-instances.
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Generality, Ine generality of a concept refers to its
position on hierarchial system of concepts in the
subject, Concepts are normally arranged in hierarcalc: i
taxonomic systems. The higher a concept is w.thin th-
same taxonomy, the more general it is in terms of the
number of subelasses or subordinate concepts it

includes.

Power. The attrirute of power refers to the extent

to which a particular concept facilitates or contributes
to the attainment of other concepts. Bruner (1961) for
example stated that therc were certain big ideas, or
funtai. *al concepts, in each of the various disciplines,
He recommended tihat tres: should be taught first so

that less powerful concepts and factual information
could be related to them. Ausubel (1966) dealt with

power of concepts through the construct of advance.

Organizer, that is, the introductory material to a

lesson should include concepts at a higher level of
generality than those in the lesson so that the concepts
presented in the new material could be related to thosc
in the advance organizer. The relative power of the
concepts held by an individual may or may not coincide
with the judgement of scholars in the various disciplines,

such as (Bruner, (1961), Fehr, (1966), and Novak (1966).
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Structure, .y ~once ot 1.:in:d in terms of attributes
has a structure which is a relatedness of the defining
attributes. An individual may or may not be able to
either identify or name the defining attritntes of the
concepts he holds. However attaining a concept to
highest level of mastery requires recognition and
naming of the defining attributes, Bruner, Oliver,

Greenfield et al (1966) wWiviott (1970) and Nelson (1971).

Concept learning, Closely related to these attributes

are the views of some educators and psychologist on
the importance of concepts in the process of lcarnings
Piaget (1952) was of the view that children's ability
to conceptualize charges with age. He said that the
changes are qualitative and at successive states that
can be very rouchly identified with age, distinct
changes occur in the kind of mental operations that
people can performe Bruner (1964) stressed the
understanding of sulLject matter in a way that permits
many things to be related to it meaningfully. Gagne
(1970) posited a hierarchically ordered set of learning
capabilities that determine for the individual what he
can and cannot Learn and the efficiency of the learning
process itself, tHe defines concept attainment as..cee
and Qrg&ﬂzad stimulus.......is a function of an
individuals underlying prerequisite capabilities that

permit the proc:ssing of information in certain ways'.

He is of the view that as concepts become internally stored



as either perceptually organized classes of stimuli or as
verbal chains or units, they dewvelop an individual's eéepoeit -
for making a common response to & class of stimuli,

Concepts can also become the actual informational conceptusl
linkages in the process of what Gagne called the learning of
‘defined' or ‘relational' higher - level concept or what
others have called the process of concept assimilation.
Ausubel (1968) proposed that all meaningful learning is tied
to the exd stence of previous acquired knowledge. For new
material to be mean.i:ngﬁxlly learned, it must be relatable to
and incoporated witﬁn what Ausubel refers to as 'Cognitive
structure'. He suggested that concépts which embodied and
represented an individuals knowledge are the crucial variabl :s
in the learning process. Woodruff (1967) proposed a model
of human learning and behaviouwr that is based on the
assumption that concepts play a central mediating role in
human self regulatory and self directing functions (decision-
making)e He sald "Concepts not only are essential building
blocks for the individual's gradual acquisition of an
objective construction and representation of reality, they
also are the information catalysts in the adjustmental

adaptive process of daily living.

Although Guilford's approach to the organization of
information is not as rigidly structured as the approaches
of Gagne and Ausubel, he can nontheless be seen to be in

agreement with them in his belief that lower level products
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{concepts) such as units or classes are often prerequisite
to the acquigition of often higher level products such as

systems (Guilford, 1969).

All these psychologists among others strongly agree
that basic concepts form the foundation and provide the
framework upon which more complex ideas can be tackled,
They therefore affirm that concepts p.la,y a vital role in the
understanding of various disciplines. It was conceived in
this study that the factors affecting the understanding of
¥he basic concepts of any discipline should be identified
and studied. This has necessitated the need to look at the
factors that might affect the understanding of physics
concepts by the Nigerian secondary school students.

2.3 Views And Statements Of Educators

And Psychologists On The Factors In
Relation To Learning

2¢3.1 English Language (Reading
Comprehension)

“without language there can be little communication,
without communication there can be little education (Taylor
and Brown, 1967). The study of physics as a sodenco
subject starts in the senior secondary school in the
Nigerian secondary schools. The medium of instruction is
usually English language. All textbooks that are used for

secondary school physics in Nigeria are written in “nglish.



32

The ability of the student to understand what he hears

during instruction and what he reads from textbooks in
English may likely affect his under standing of the subject.
Many educators have commented on the importance of
comprehending the language of instruction. Carr (1970)
observed that since much of the knowledge contained in the
school curriculum is transmitted through the medium of
written and spoken =nglish, the failure and success of the
educational enterprise is heavily dependent upon how well
students are able to comprehend language in their instructional
materialse Also Quinto (1970) noted "The problem of English
language use and comprehension continue to mitigate against
the efforts of science educators in Nigeria and reported that
over 90% of the Nigerian secondary school chemistry students
cannot distinguish b:twzen th. verbs heat and warm, words
routinely used in chemistry laboratory classes. Ali (1983)
stressed that it is possible that language problems
experienced by Nigerian secondary science students whose
mother tongue is not English, who have to use foreign
published textbooks in their science education programmes have
continually contributed te poor performance and achievement
in their school science programmes. while Aliyu (1983) on
account of the poor performance of junior students in English,
expressed that 'Junior post primary school students
particularly those in the northern parts of the country

demonstrate a shocking narrow range of ability in English which
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contimue to serve as Nigeria s official language. Sutton
(1983) explained that language may be seen in at least two
ways: (i) As a medium for transmission of knowledge from
person to person and hence into the learmer's heade (ii)

As a tool for the construction of knowledge intimately
Lnvolved in the process by which concepts are formed, given
precision and put to use. Sutton, tried to emphasis here
the importance of language in the instructional process.
Gagne (1970) argued that the first step in learning a concept
is probably for the child to learn the word which symbolise
it through an instrumental conditional reflex so that the
child can repeat the word at will when asked. Luna (1968)
sald "Language enables the childi...s..to form concepts and
draw conclusions from accepted assumptions. Spair (1970)
w.s of the view that" The acpuisition of language transforms
the nature of thought while Stone (1969) explained that
'Language helps to create cateagories of things which have
no existence in the real world. Lovell (1969) stated that
language, mumbers and other mathematical symbols play a
great part in concept formation, they enable us to think,
Kendler and Kendler (1980) obscrved that 'As a child matures
and learns, his activity is mediated through words."
Vigostsky (1969) argued that although conceptual thought
may be possible without language, conceptualization
expected of school children is bound to be dependent upon
language. Competence in abstract thought deperds

upon competence in lanaguage usage. Language reduces
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to mere gesticulaticn f it is not comprehended by the
listener or reader. Scholars have emphatically stressed
the importance of language ability for the understanding of
concepts. This study therefore attempted to determine the
effect of gtudents English Reading Comprehension Ahilidty .

their understanding of physics concepts.

2.3.2 Reasoning Ability

Piaget (1953) explained that concepts are not born
wvith us but they develop with maturity. He believed that
experience and teaching affect the process of concept
attainment., Stone (1969) stated that when a child has
reached a stage where he is capable of reasoning by
hypotheses, then his thinking ever makes use of concepts;
by the time he isadelk, he Will have formed a complex
repertoire of concepts. He will always think conceptually
but faced with new situations or with new phenomena, he will
seek to impose some order on them drawing on his stock of
concepts. Lovell (1968) argued that reasoning is often
involved when concepts are being formed because the selection
of the relevant and the rejection of the irrelevant must
take place. This study attempted to investigate the effect
of reasoning ability of Nigerian pupils on their under-
standing of physics concepts,
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In a typical Nigerian village or urban community the
inhabitants can be divided into three major categories
(Brown, 1982). The first categery includes the well-
educated with a relatively well paid job. He is very
aware of the values of education. The educated strives
to make sure that his children are given good education.

In this group is the wealthy businessman, though he might
not be very much convinced about the values of education,
he tries to give his children good education because he can

In the second category is the fairly educated person
(from TC 11 co NCE Lenxchers) who can afford to just
maintain the family fairly weli. ' might as a priority
he places on educatiui: shelve otner projects to ensure that
his children are given good education. In this group also
is the self-employed who makes a fairly good income. He
endeavours to send the children to school for prestige and

also to show that he can afford it.

The third category consists of people with little or
nomeducation and illiterates. This group finds it difficult
to feed the family properly. People from this group could
vithdraw from schocling or not attend at all because of
financial problems. Some people in this category may not
be aware of the value of cducation. Such people may resist

offorts to send their children to schools



Blakemore (1981' wzs conscious of this emerging
societal pattern when he said 'A distinct class structure
1s emerging in Africa with the result that access to and
performance in education is increasingly becoming a
meflection of class background. Also Cooksey {1981) reported
that lack of interest in education may at timeBbe a reflection
of econamic conditions. He contimued by saying that parental
income, occupations and education are extremely important
determinants for educational attainment. The greater the
material gap between the classes the more will the previleged
dominate the educational system. Blakemore also asserted
that the fallure to control adequately for home background
vitiates more studies of school effectiveness than any other
defects This study investigated the effect of socio-economic

bacagrourd of Nigerian apils on physics concept attainment.
2+3.4 Attitudes

Recently the development of attitudes has received a
congiderable surge of interest as evidenced by the increasing
number of articles and research studies dealing with their
description, measurement, learning and influence on cognitive
learning in science. Ramsay and Howe (1969) Taylor (1964).
It is falrly reascnablc to assert that the development of
attitudes is considered today Qs a basic goal for sclence

teaching no less important than cognitive goals Taylor (1974).
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Attitudes are viewed as representing the underlying
dispositional and motivaticnal urge for learning and the
need to produce scientifically literate citizens. (3rowr,
1964, Hard, 1967, Wood, Pella and Hearn, 1968). The tern.
attitude refers to one's feelings, thoughts and predispogi:ior-
to behave in some particular manner towards some aspect of
ones environment., Attitudes are best expressed when
individuals make statements about their feelings or opinions
about certain objects, issues or things (Mukherjee, (1978).
Blair (1968) indicated that when teachers were asked to
describe those forms of behaviour which gave them the most
concern or which represented the most serious difficulties,
it was found that teachers were most concerned with the
existence of negative attitude, attitudes of indifference
and lack of interest 1. their wubjects on the part of their
pupils, He continued by saying that in several ways, the
kind of attitude which a child has affects his school work
and learning. If he has positive attitude about school work
he will work more effectively and achieve nearly to his
capacity, conversely negative attitude will make fight against
attempts to make him learn. Also Hassan (1985) is of the
opinion that attitude towards science is contagious and when
attitude towards science becomes increasingly negative during
adolescence an accelerated downward spiral may result
leading to increasingly negative attitude, Many educators

and psychologists hold the view that the study of attitudes
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is necessary for a teacher who expects to understand why his
efforts are sometimes so well rewarded and sometimes so
seemingly hopeless (Mukherjee, 1968; Hassan and Soreson

19683 Blair, 1968; Butcher, 1969; Walberg 1976; Gardner 19763
Baja 1982; Shuaibu 1984; Hassan 1985). Butcher (1969) is of
the view that attitude variables can be of considerable
value as predictors of subject choice. Gardner (1969 however
explained that attitude research is important because
important decisions which students make such as subject and

career choices are strongly bound up with their attitudes.

Though it should be pointed out that positive attitude
towards a school subject is not the only factor that promotes
achievement, lack of it however could mitigate a student's
effort to improve on a consistent poor performance in a subjecte
This study tried to determine the effect of attitude on the
understanding of physics concepts by Nigerian pupils for
Duckwork (1977) identified attitudes as one of the correlates
of science choice which could often be determined before

pupils are forced to make commitments towards arts or science.

2¢3.5 Extroversion And Neuroticism

Carl-Jung (1965) divided individualSon the basis of
personality characteristics namely: extroverts and introvertg.
An extroverted person is one whose interests, attentions

are directed towards external stimuli. He is sociable,
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talkative and his braln is alwavs under stimulation. He is
high scoring, takes risks, outgoing, optimist, active and
lively. Another personality tralt is neuroticiem {neurotic
anxicty). This 1s always characterized by a constant or v ...
periodic state of apprehensive expectancy. Eysenck (1967) fourd
that neuroticism does not exert its influence unlegs the testing
situation is pearceived as provoking. Eysenck {1975) also
obscrved that good cducational attalners scored high on
nemroticiam and low on extroversion scales. Lymn (1983)
stated that "It seems probable that various personality and
motivational factors are likely to be important for
oducaticnal achievement. while Grey (1973) found that
individuals with a high level of anxiety form conditionasl
responses more easily than individuals with low level of
amxickys On a study of personality characteristics, Denis
{1972} reported that sclence speciallsts are more introverted
and loss neurotic than arts gpecialists, The Encyclopaedia
Britarica (1969) defined personality as a unigue organization
of the individual that digtinguishes him from his fellows.

The opinion of educators, sociclogists and psychologistSon
personality varlables indicate that they play a vital role

in the learning process. . Thig study attempted to lanvestigate
the wffect of some parsonality variables (extroversion and

neuroticism) on the understanding of physics conceptse.
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2,3.06 The Teacher/Adminilstration

The teacher determines the topics to be learnt, the
order of the study, the nature of assigments and the time
of testing. He also ensures discipline and conducive
atmosphere for classroom instructions. How he handles thesc
activitics determines the outcome of the classroom activities.
If a t2acher establishes bhis authority and knowledge, he
earns the legitimacy to exercise powzr in the classroom
whdile a wesk teacher on the other hand finds that his
legitimacy is always challenged and the students will try
to control the classreom and cause confusion. Bajah (1977)
commentad on the importance of the teacher as follows:
tNo matker Mhw well our thoughte adout science have been
developed and documented, no matter how realistic we think
our obijectivaeg are, the success of our science programme
depends to a great extent on the classroom tegcher.® Tt 1s
he in the final analysis who translates our thoughts into
actions. Closely related to this point of view is the
observation by Orisaseyil (1976) of secondary school physics
teaching thus "It is an observed fact that most secondary
svhool students find physics difficult and therefore develop
antipathy against the study of the subject, but it is
possible that the difficulty ariges from the bewlldering
way teachers present andd teach the subject matter physics.®
Thege statements reinforce the importance of qualified,

knowledgeable professional teacher for effective instruction.
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A number of studies have shown that the personality and
Lehaviour of the teacher is an important variable in the
formation of positive attitude towards physics by pupils.
(Gond, 19703 Davidson, 1972; Schwab and Cherline, 1972

Shayc-oft, 1975; Shuaibu, 1979; Attah 1981),

The physics teacher could also be geen as part of the
school dministration, He helps in keeping law and order,
he recommends books for the students and the library. He
compiles list of materials and equipment for physics
teaching. He attends staff meetings and makes his views on
instruction related issues known. A perception of poor
adminigtration of the school by pupils could lead to the
collapse of law and order, For unlike factory workers,
students interpret and pass judgement on the way they are

processed through the organization.
This study therefore tried to find out the effect of the
perception of the physics teacher in terms of

(1) His characteristics
(ii) His administrative capabilities

by the pupils on the understanding of physics concepts.

2.3.7 The Laboratory

Laboratory work in secondary schools is undergoing
rapld change from the emphasis on verification experiments

in the traditional mode to one in which the studenf is now
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Invited to investigate a problem. In effect the laboratory
is becoming increasingly an indispensible part of an
effective course in sclence. Here again the teacher plays

a central rolce. Neither good equipment nor excellent
faclilities will result in effective use of the laboratory

if the teacher does not have an adequate understanding of
the science and the essential role of the laboratory in the
sclence course (Killian, 1967). The laboratory in a science
course is concerned with a combination of facilities and
technicques that will snable the student to observe natural
phenomena wlth a discerning eye. The laboratory is thereforc
an integral part of the course of instruction, related in-

herently to class discussion and text materials,

The study of science through laboratory experience
serves a dual function. Pipstly tiv student learns how to
grow in his knowledge and urderstanding of science conceptse
Secondly he learns the concepts and facts of the science
itsolfe This study investigated the effect of the pupilst
perception of their laboratory on their understanding of

physics concepts.

2¢3¢8 Capital Cultursl Factor

Tha home where one grows up has an important influence
on who and what he becomes (Kalinowski and Stone, (1981).
The capital cultural factor looks at the parents! aspiratisn

for the child ard their interest in the knowledge of and
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standards of reward for the childs' educuticnal achievement.
The gualdty of language used in the home; the availability
and guality of help provided by the home (Parents, senior
brothers and sisters or a hired teacher for related tasks).
Thea intollectual inteprests and activities of the family.
The types of reading done, the nature and €xtent of
convergsation about ideas and the nature of intellezctual
model s parents provide. The extent to which parents
stimulote and encourage their children to explore the larger
environment, tne degrees of structure and routine in home
management and emphasis on educational activities over othag

pleasurable things (Marjoribanks, 1780).

The intuitive serse of the family te mould to some
deoree the future of the child has been the object of
rasearch by educators and social scientists ¢of all persuasionss
{Leichter, 1974, 1979 Hassan, 1976}, 3Jewell, 1976; Marjoribanks
19803 Cuttance, 19803 Kalinowski, 19281; Fraser and Fisher
19633 Lynn, 1984). In late seventies most universities in
th? United States of America showed concern over the home
influence on the education of children, It was hoped that
the2 information adduced would serve as a basis for lntervention
programme that would be beneficial to both parents and children
{Rallinowslki, 1981) » Also floom {1980) explained that there
wag a curcriculum and teachinyy style in each home which

accounted for differences in a child's preparation for gquidance
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through the learning tasks df schools Speaking on home
culbure Dave (1963) Wolf (1964) were of the view that familial
intaractions could be identified a$ relevant to the
development of particular individual characteristics. It is
generally agreed by sociolegists, psychologists and educators
that irtespective of parents financial means ard educational
asplrations, the culture of the home and community affect
educational chances {gimpson, 1968; sorenson, 1968; Ghatala

and Frayer, 1972; Benard, 1973; Blakemore 1981}.

This study therefore tried to asséss the effect of

cultural factor on pupils' understarding of physics conceptss

2,3.9 Environment And Peer Group

(a) Environment. bifferences in enviromment and
experience are to be found even for children in the
same family. The differences are much ¢greater between
children of different families or communities and
enormously greater for different countries and cultures.
Despite a long standing tradition for researchers to
concentrate elther on persons or situations, there is
evidence of a recent movement towards a synthesis of the
two and strong encouragement of educators and psychologists
to diprect more sttention to the person-environment
Interaction as a key determipnant of students classroom

functioning and achievement (Endler and Magrusson, 19763

Doyle, 1976; Kahle, Riding, 1979 Dahl, 1983; Majee et al
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1984), Armor (1972) was of the view that if differential in
achievement among children from dif ferent social groups are
to be reduced then programs should give as much attention if
not more to the environment both family and neighbourhood in
which the child lives. Also Lovell (1962) revealed that
"concept formation” is likely to be aided by memories and
images of cvents ard objects within the environment. He
cited the example that as the child is building up his
concept of transport he is helped by memories of car and
train journeys and by images of ship seen at the seaside and
aeroplancs flying over his hometown. He also showed that
adolescents and young people from stimulating backgrounds
werc able to categoris¢ and form fresh concepts superior

from those of less favourable backgrounds, Stone (1969)
expressed identical view when he explained that when

the enviromment is grossly deficient in stimulation the
development of the child is correspondly retarded. Children
from slumps are likely to suffer from effects or neglect to

a greater degree than other children. A survey by Manchester
school of education (1964) showed that poor social enviromment
is closely related to poor schoocl attaimment while Burt (1979)
reported that backward children were to be found in greatest

numbers in poor and werc'“wdeg\as.
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(b} Peer Group. AS Children grow older they begin to move
away from their families and start to relate to their
peers. A peer group ls a homogeneous age group. All
the members are of the same or very similar age.
Misgrave (1973) warned that he who during adolescence
does not master the social skills of mixing with hig
Pecrs will not be able to lead a normal adult 1life.
Molegeence 1s one of the critical periods of human
developmant,. aAlso the way frionds in goneral and best
friends in particular view and perform in science may
be: an important influence. Peer will influence
fundamental attitudes, values and other goals of young
people. This relationship intensifies and reaches its
peak during the adolesence pericd (Eisenstadt, 1966;
shortrom, 1974; Simson 1982).

This study thercfore attempted to determine the
Influence of environment/peer on pupils' understanding

of physics concepts.

2.4 Concept Attainment

The process of acquiring additional concepts is called
conccopt attainment as distinet from concept formation which
is the way children learn to think conceptually. The
viisconsin Ressarch and Development Centre for Cognitive
Learning Technical Report Mo 197 (1971) has stated that

"in assessment of concept attalnment the learner may be
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asked to demonstrate his attainment of a concept by performing
a variety of tasks. The ability to perform one or more

tasks is usually taken as the critical evidence that a student
does .or does not understand a concept., A scheme was developed
by Frayer Fredrick and Klausmeier (1969) for testing the
level of concept mastery., It consists of ten types of
questions sach of which gives an indication of some level

of understanding of a concept. These are:

1, Given the name of an attribute, select an example of
the attribute.

2e Given an example of an attribute, select the name of
the attribute.

3. Given the name of a concept, select an example of the
concept.

4a Given the name of a concept, select a non example
of the concept.

5. Given an example of a concept, select the name of
the concept.

6, Given the name of a concept, select the relevant
attribute(s).

7. Given the name of a concept, select the irrelevant
attributes

8, Given the definition of a concept, select the name
of the concept.

9, Given name of the concept, select the definition

of the concept,



10, Given the names of two concepts, select the

relationship between ther.

Aso 25 a medification of Klausmeler and cthers' work,
Voelker, Sorenson and Frayer {(1971) came up with more ways
of assessing concept attainment. 'A concept may be described
in many ways in terwms of its criterial relevant and
irrelevant attributes, its examples and non-examples, its
supra~ordinate, coordinate and subordinate . aicr.rehiical
relationships (theoretically determined) and its lawful or
other types of relationships to other concepts. Knowledge
of each of these kinds of information may be tested to

determine a student's level of attalnment of a concept.

They went further to recommend that from the nature
of the tasks identified above, the multiple cholce format,
which reculres an examinee to select an answer, is preferable
to a testing format which reguires an examinec to produce
an answer. The modified scheme which has been used widely
both in U, 8.4 and Britalin was adopted for the purposes of

constructing and scoring the concept attainment tesgt.

2¢5 Related Studles

The review of related studies has been divided into
two major sections. These are (a) studies done in Nigeria

{b} studics done outside Nigeria.



2¢5.1 Studies Uone In Nigeria

Very fow studies have been done in the area of concept

learning in science in Nigeria. Se far, it seems that very

for stdiles were conducted in the arsa of physics concepts

learnings More attention was therefore given to the studies

on related variables rather than concept learning.

(i}

Cycneyin and Balogun (1981) studied the performance of

some Nigerian pupils on some selected concepts in Integrated
Sciences  The objective of the study was to find out (1)
the cxtent to whilch Nigerian pupils exposed to the Nigerian
Integrated Sclience Projact mastered scme of the fundamental
concepts (energy, heat, sclutiong and motion/movement)
treated in the prrjects (il) Whether there were
significant differences in achievement at various
cognitive levels. (iii) which of the concepts concerned
was Most easily mastersd by the pupiis. The subjects

were two hurndred pupils rarmdomly sgelected from five
sccordary schools in Oyo States  The instrument used

was an achievement test constructed and validated by

the researchers. They fourd that achievements at

lower cognitive levels were significantly better than

at higher cognitive levels, The correlation between

the basic knowledge arxi comprehension levels and
applicatlon amd integration levels was the lowest.

The descernding order of case of mastering the concepts
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was fourd to be energj{,heat, motion/movement and solution,
although the difference between the means were not
gignificant. The reviewer noted that a single achievement
test was inadequate to elicit all the information listed
as objectives of the study also the ranking of the concepts
did not give any insight into their difficulty indices
since the means were not signifig¢ant. This study is
related to the pressnt study only to the extent that it

is dealing with concept mastery and it ldentifies science
concepts as a necessary area to be invegtigated by

Higerian educators

Ehlndero (1982) investigated the developmental analysis
of certain piagetian Concepis of distance, area and
co~ordinate reference systems in prelation to the dis-
placement volume tasks Hiz sample conslsted of 300
ramomly selected primary and secondary school children
in Nigeria. Four fasks were used to investigate the
acquisition of these concepts dgvelopmentslly and the
data obtained were analyzed by the Chi-square, Pearson
Correlation Coefficient and the 50% success criterion
suggested by Laurendea and Pinard (1%2, 1970), The
data confirmed Piagetts theororiging but when compared
with similar studies in Burope ard America Lovell (1971),
Dangen (1972), Karplus et al (1977} a "developmental lag"

of about two years was observed among the Nigerian
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studentse The study confirmed that Nigerian students
conformed with Plaget's developmental stages but the
regcarcher did not give enough evidence to show that the
students h: campared their rates of development in Nigeria
and Durope were of the same age and at the same educational
levelss He however, cxplained that most of the tasks
demandad scientific inforences which are abundantly
available to a highly literate and technologically advanced
waestern cultures Children developing in such a culture
are naturally bound to interact and comprehend some of the
princliples involved in solving these tasks., Ehinderc's
study suggested that environmental factors could promote
or inhibit concept attainmentes Though he compared
Nigarian and Buropean pupils; the present study will be
concerned mainly with the effect of such variables on
Nigerian secondary school pupils and to what extent the

variables affect physics concept attalmment in particular.

Okcke (1976) studied the understanding of transport
mechanism among Nigerian school certificate biology pupilse.
One hundred and twenty candidates were guestioned orally
using prepared tasks in order to test thelr understanding
of the concepts and ideas subsumed under the heading
(Transport Mechanism . She subjected the data to rank order
correlation and two way analysis of variances Her
findings showed that many of the ideas involved in this

area of biclogy were poorly understood and some even
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misundarstoed, This is a useful study that tried to
¢liclt information on a specific biclogy concept with a
view to finding remedies to any problems that might be
identificd as a result of the study. Okeke's study shows
the need to investigate Nigerian students' understanding
of sclence concepts generally and physics concepts in
particular. A poor conception or misconception of science
concepts ag Okekef g study has shown, could create an
awarcness of students'problems to the teacher who would
thun strive to seek ways of minimizing or solving such
problems, The sample for the study is small for a
generalization for Nigerian students as the researcher

St: \ted-.

(iv) Makherjec (1980) studied the effect of personality factors
on the performance of secondary school students in
mathematics. He administered the aH, Reasoning Ability
test and the Junior Bysenck Porsonality Inventory on 1900
form IXY secondary school pupils in some sulected states
in Nigeria. He found that the best performance in
rathematics weke the students with low level score on
anxioty and extroversions The result of this study
showed that there was a low correlation between mathematics
achlevement, anxiety and extroversion. The size of the

samplce and the spread of the sample over a mumber of

statos lends support to the acceptability of the findings



53

2 of the studye Mikherjee's study differs from the
present study in that his respondents were form III
students ard the dependent variable was mathematics.
Any dissimilarities in the findings of the two studies

could be attributed to these differences.

(v) Kolawole (1982) studied the relationship between school
certificate pupils' attitude and their achievement in
hiclogye His sample consisted of 100 pupils, 50 boys
and 50 girls who were prospective candidates for June
1980 school certificate biology examinations in Ibadan
oyo States, The pupils were selected by random samplinge
Fifty three specifically designed and validated questions
en photosynthesis, respiration and related physical
sclence concepts (degignated 'core concepts') were
presented orally to the participants in individual
interviews to probe their comprehension of these concepts.
Thelr answers were tape recorded, later transcribed and
scored using spec:iﬂly predetermined criteria. The
respondents were also given questionnaires to complete on
attitude towards biology and pendulum test for reasoning
ability. He found that pupils did not match their
positive attitude with corresponding achievement as their
overall performances were poor, The administration of
53 item-questionnaire orally does not seem appropriate
as the respordents could get bored and supply answers withe

out given serious thought to the questions. This study
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indicated that positive attitude alone does not guarantce
good performances Closely related to this is the study
by

(vi) Orisaseyi (1978) titled 'A critical look at the attitude
of sccondary school pupils to physics'se 6 secondary
s<hools were randomly selected from Ibadan city in such a
way that there were 2 female schools, 2 male schools and
2 comcducational schools. A total of 945 students made up
of 524 boys and 421 girlsg were used for the study. She
found that the students had positive attitude to physicse
She blamed teachers for the poor performance of students
in WAEC physics examinationse The study attempted to
draw conclusions beyond what it set out to do, this is
indicated by the fact that there was no evidence for WAEC
resalt and no instrument to test physics teachers'
performances. The prescnt study is similar to this in
the selection of the sample. Orisaseyi tried to
accemmodate male, female and co-educational schools like
the present study. It has also tried to find out the
attitude of Nigerian pupils to physics. Attitude towards
physics is one of the variables for the present study.
Orisasceyi's study differs from the present study in that
the present study tried to establish a relationship
between attitude towards physics and physics concept
attaimment, it also tried to delve further into the

attitudinal problem by attempting to establish the
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axtent to which right attitude or lack of it contributes
to physics concept attainment relative to other variables

used in the study.

Daramola (1983) sought to find the influence of location
and sex difference on the knowladge of basic physics
possessed by entering form III studdents in Kwara State
secondary schools. His sample consisted of 172 boys
arr! 110 girls entering form III. They were chosen from
5 urban and 4 non urban secondary schools in Kwara State.
The researcher developed a 25 items multiple cholice
questionnaire called 'Basic Physics Test'. Eight of the
items were drawn from mechanics, six from heat, two from
light and four from electricity and magnetism, 5 from
clementary mathematicel calculations All the materials
on the test were baged on the general science syllabus for
forms I and IT of the secondary schools in Nigeria. The
data collected were subjected to stepwise regression
analysis, The results of the study revealed that the
urban students obtained a mean score which was
significantly greater than that obtained by non-urban
schools. The mean scores on the Basic Physics Test for
male and female were not significantly different. He
explained that the difference in performance could be
attributed to the fact that urban schools had more
qualified teachers and facilities. Judging from the

areas the physics items were drawn from, one would be
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tempted to conclude that the items were rather few for the
study., Daramola‘'s study call for the need to establish
the offect of such variables as teacher characteristics
and labopatory factor on physics concept attainment. The
present study has attempted to investigate such a problem
as the two variables are included in the study. The

present study is also using stepwise regression analysis.

Bajah (1979) studied the correletes of students extrinsic
school environment factors with level of attaimment in a
standardised test in chemistry. The correlates were
laboratory adequacy, mumber of chemistry text-books used,
teacher atterdance at Teacher Vacation Courses ard type of
school,. The sanple for the study was drawn from the
saecondary school population of ore of the states in
Mgeria. It consisted of 103 form five chemistry students
from twenty secondary schools in the state capital. The
sample was drawn from male, female and co-educational
schools. A standardized chemistry test was administered
on the form five students. The data collected were
subjected to PDP statistical package. One of the
findings of the study was that there was no significant
carrelation between laboratory adequacy and chemistry

test scores. He stressed that there was the need to
emphasisze the unique role of the teacher more than

the equipment in the laboratory. He contended that
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cupboards full of equipment are only helps to excellence
in teaching. The population and statistical technique
far the study are quite appropriate but the teacher was
not onc of the variables. The emphasis on the role of
the teacher appears unjustified from the objectives of
the study,. -

The similarities in Bajah's study and the present
are: use of form V students as the respondents to the
instruments and the laboratory as one of the independent
variables. However the present study is on physics
corcepts and the sample was drawn from both a state
capital, urban and rural areas., The main objectives of

the two studics are also different.

Jegede (1985) examined the ways in which characteristics
of the educational environment of the home, school and
classroom affect students achievement in physics. His
sample consisted of 168 form five students and their
regpective teachers from 11 secondary schools in Imo
State, The ingstrument used included (i) An achievement
test constructed and validated during the study. The
50 items were drawn from topics taught and supplied by
the physics teachers (ii) Three cv.m{iu'nm'ms . for the
students, teachers and school authorities adapted from
IEA (1973) studies in mathematics and science were used,
The data obtained from the administration of the

questionnaires were saubjected to group means, variance,
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t-values, correlation coefficients and others. He fourd
that, educational and occupational status of the home;
teachers interest in physics teaching; homework load
given by the teacher, students attitude towards physics
and students perception of the relationship between
pliysics and society correlated positively with
achievement in physics while locations of home and school
in terms of rural or urban correlated negatively with
physicsse Though the sample size was small and the data
subjected to many statistical techniques, the objectives
of the study are worthwhile. Few of the variables used
by Jegede namely home and school environment and attitude
towards physics are used in the present study. However
most of the variables used by Jegede are different from
those for the present study, The present study will
not only determine the relationship between the independent
variables and physics concept attainment but would
attempt to determine the extent of the influence of

each of the variables on concept attainment.

(x) Abubakar (1979) studied the relationship between
personality factors, attitude, self concept and
nathematics achievement of secondary school pupils in
Kadung State. His sample consisted of 200 pupils, 100
boys and 100 giglss His instruments consisted of the
JEPI, a self concept inventory and a mathematics

achievement test specifically designed for the studys
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He found that there was negative correlation between
mctnoversion’nwroticiml and mathematics achievement for
both boys and girls. This study is useful as it could
help to guide and counsel students with personality problems
over their study of mathematics particularly as it is

found out that personality factors do nnt affect performance

in mathematics.

Nema (1978) studied the socio-economic background of students
of Basawa teachers' college and its impact on their
academic achievement. His sample consisted of 120
students of the college. He administered an achievemant
test and socio~ecoromic inventory on the students. He
found that the adverse influence of number of children
was minimal and socio-economic background had no influence
on pupils' academic achievement. Parents assistance and
encour agement promoted the academic performance of the
students. Though the statistical technique of mere
percentages seems inadequate, it is noteworthy that the
study found no relationship between socio-economic

background and academic achievement.

Fika (1978) studied the relationsnip between parental
backgrourd and pupils' educational achievement in Fika
local govermment area of Borno State. He interviewed
70 parents and gave attaimment test to 70 pupils who

were children/wards of the interviewed parents. He
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found that the educational background of parents had close
relationship with the pupils' educational achievement.
There was no relationship between occupation, level of
wealth and educational achievement. This is a worthwhilae
study as it identifies the need for parents to be literate

in order to help pupils' with their studies.

Studies X, XI ard XII were all carried out when the
government was in a position to supply almost all the
educational needs of the pupils particularly in the State
where the sample for this study was drawn. The present
study tried to determine the effect of these background
varlables now that parents and guardians are called upon
by the government to shoulder the greater part of their
children's educational needs coupled with depressed

econoimic situatione.

2¢5.2 Studies Done Elsewhere

In this section, related studies outside Nigeria would

be discussed. Efforts will be made to highlight where these

studies are similar to the present study and where they differ.

The gap in the existing studies which the present study intends

to tackle would also be mentioned.

(i) Reading Comprehension Ability. Goslin (1978) examined

the relationship between recading ability and science

concept achievement of Puerto-Rican students enrolled in
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bilingual science education programme. Hec examined the
relationship between oral language proficiency, Reading
Ability and Science achievement. He used two instruments
namely: The oral language proficiency test and a reading
comprehension test. He subjected the data collectad to
a simple correlation test. He found that there was a high
caorrelation between the variables and sclence achicevement.
He concluded that proficiency in English was a strong
indicator of science achicvement. Though this study is
simple in design and the mumber of respordents to the
questionnaires was nctmentioned, it was a worthwhile
research as it was able to highlight the relationship

between recading comprehension ability and sclence achievement,

Mrian and Raven (1978) studied the relationship between
reading comprehension, self oom:epta:jd science achievement
among "average and above awrage students™ in ninth to
cleventh grade classes. His respondents were made up
of 249 students. The instruments used were Raven
reading comprehension test (RRCT), the self concept
Ability scale (SCAS) the Sequential Test of Education

Progress series II (STEP).

Science ard mathematics achlevement scores were
obtained from school records. They described the study
as a correlational study but did not give details of the
type of correlation useds This is a worthwhile study

on reading comprehension and science achievement but it
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could have been more informative if below average students
were included in the study. They found that, there was a
positive correlation between students' rexding comprehension

ability and science achievement.

Fraser and Fisher (1983) studied student-achievement
as a function of person environment fit. The sample
consisted of a representative group of 116 pupils. A
total of 29 variables were used to explore the relationship
beteen achievement and person environment fit. The data
collected from the 29 variables were subjected to stepwise
multiple regression analysis. They found that reading
ability had a high significant effect (22.5%) on science
science concept attalmment among others. This result
is obtained from the series of intercorrelations and
subsequent regression analysis. The studies of
Gosiin y Mrian and Raven and Fraser and Fisher support
the need to study the effect of reading comprehension
ability on science concept attainment among secondary

school students in Kaduna State.

Mallinson (1975) in a summary of rescarch in
science education, stated that, there was a growing
interest in science education in the rclationship
botween reading and science achievement. He later

gave a summary of the following research studies:
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(1) Brown et al (1964) studied the relationship
between the acquisition of science concepts and reading
comprehension among Auglo-apmerican pupils. He found therc
was a positive correlation between comprehension ability
ard concept acquisition . (ii) Davis (1973) found that
the difficulties encountered in problem solving in science
are due to inability to read analytically in order to
select details; locate and remember information, organize
what is read and seperate essential data from non-essential
data. While Thorndike (1973) identified background factors
that sgemed to be moderately predictive of the achievement
of individual pupils as reading comprehension and socio-
economic variables such as: parental occupation, education,
as well as reading resources at home. Although the detalls
of, sample, types of instruments used and statistical
technique were not stated it is pertinent te point ocut that
all these studies identified reading comprehengion ability
as a possible predictor of science concept attainment
potentials. Yow (1975) studied the effect . reading
camprehension on Science -

A Process Approach. The subjects were 48 boys and 34
girls who were divided into two groups one group as
contreol group and the other as experimental group., The
trestment lasted for six months. At the end of the
treatment all the subjects were administered the reading

section of the Carlifornia Vocabulary and reading
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comprehension achlevement tesis. The data were analyzed

using Harvey's least square analysis. The analysis
indicated that the experimental group did not score
significantly higher than the control group on reading
comprehension scores. Equally significant differences

were not found for the average and superior subgroups in
rexding comprehension achievement., This makes the effect
of reading comprehension on learning achievement inconclusive
as the result of this study did not agree with those of

Goslin, Adrian and others.

Preston (1962) compared the reading achievement of
German and American children, He used fourth and sixth
grades pupils from the two countries. He administered
tests of reading comprehension, speed and retardation.
Though the mode of analysis was not mentioned, he found
that with American children, the mean scores of girls werc
superior to those of boys on all tests in both grades
wihdile the mean scores for German children showed that
boys means scores exceeded those of the girls on all tests.
Thie international study shows that there is no clear-cut
result on reading comprehension ability of students

(male or female).

In most of the countries where the reviewed
studies were conducted, English language is the only
medium of instruction. This supports the need to find

out the effect of reading comprehension ability on physics
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corcept attainment in Nigeria where asany languages are

spokaen along with English languageas

Reasoning Ability. Elmer, Lemke, Herbert and Klausmeier

(1967) studied the relationship of selected cognitive
abdlitices to science concept attainment and information
processing. The resporndents to the instruments were

94 secondary school pupils, 34 task ability variables were
intercorrelated and factored using alpha f£actor analys) s.
The 12 alpha factors were rotated to an oblique solution
according to the Harris-Kalser criterion 3 abilities;
General Rcasoning Induction and Verbal Comprehension were
found to be related to concept attaimment and information
processing, This is a worthwhile research as 1t attempted
to elicit the relationship between reasoning ability
verbal comprehension, induction and concept attaimment
using standard statistical technicques. The study of
these varlables by these scholars, shows their importance
as possible predictors of concept attaimment capabilities
as the present study tried to find out. Karplus et al
{1977) administered two Piagetian tasks: Ratio Paper Clip

task gmd the control of variables task by Wollman to

pproximately 3,500 students. The researchers analyzed
test gcores in terms of concept attalnment, reasoning
ability, gender and socio-economic status. They found

that reasoning abillty affected concept attainment, gender
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has no gignificant effect on concept attainment and socio-
economic status of parents had significant effect on
concept attalnment. The rmumber of respondents used

for this study favours the acceptability of the findings
though the statistical technique adopted was not made
explicit, It is noteworthy that reasoning ability was

found to promote concept attainment.

Pella ard Carcy (1969) studied levels of maturity
and levels of understanding for selected concepts of the
particle nature of matter, The resgpondents consisted of
pupils in grades 2-5 from the Oregon elementary school
Wisconsin=140 in the second grade, 152 in third grade
150 each from fourth and fifth grades. Instruction
byveeeded with 30 pupils per class at each grade. The
procedure was three 30 min periods of instruction and two
30 min periods of testing. The rolls for each class were
rank ordered according to the pupil's I.Q score on the
Kuhlmann-Finch test. A number of statistical techniques
were used for the analysis of data namely: rank order;
means and standard deviations, correlation and analysis
of variance, They found that the level of mastary aW
with respect to a concept appears to be in part 3
function of level of maturation of the pupils, They also
found that the degree of relationship between concept test
scores and reasoning ability is greater at higher grades

than at lower grades. Though this study was for
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elamentary school pupils, the experimental design and the
nature of the variables make the findings withwhile

and acceptable. Tha pregent study differs from this in
that it was carried out over a short periocd of time and
with secondary school pupils. The two are however
similar in trying to establish a relationship between

concept attaimment and reascning ability,

Lawson and Nordland (1977) studied: conservation,
reasoning ability ard performance on BSCS blue version
exaninations using 23 higher school pupils enrolled in
Bioclogy. Though the nature of the instruments was not
mentioned, the researchers used correlational technique
o analysc the data collected. They found that those
with higher reasoning ability found the course less
difficulte This study is worthwhile as it could assist
the teachers to determine which group of students needed

ass=l stanceas

Peterson (1978) in a summary of research in
sclence education reported the following research
findings: Mebridge (1978) studied American pupils aged
14%¥.  He found that there was a significant relationship
botween reasconing ability and achievement in selected
concepts. The present study varies . from Mchridge's
because pupils of 16 and above are used and physics
concepts only are considered and the pupils are from

a developing country. Ilunzer (1969) found that the
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earliest age at which pupils are able to study science
with real appreciation of core comxepts is determined by
the rate of development of their reasoning ability. His
study found a positive relationship between reasoning
ability and core-concept attainment. Lockley (1977)
fourd that there was no significant relationship between
level of reasoning ability and area of acadamic
speclalization in science and tumanities. Lockleyts
finding supports the present writer's ¢laim that the

rescarch findings on the variables appear inconsistent,

Parents! Backgroundg and Capital Cultural Factor

Lynoh et al (1979) investigated the effect of: age,
gerder, reasoning ability and socio-economic status of
parents on scores of essential science concepts definitions.
1,635 Tasmanian school pupils were used for the study.
The instruments consisted of four tasks for reasoning
ability namely: Balance task, Ratio task, Metrlc puzele
and Islands pugzle, Parents' educational and occupational
Inventoriaes and definitions of selected concapts.

Pearson correlation and miltiple regregsion anglysis were
used to analyse the data collected. They found that
verbalization of simple but important reference concepls
warz somewhat neglected in the classroom and laboratory
dialogue; the average total score increased significantly

with sociomeconomic statua and there was significant
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positive effect between reasoning ability and concept
scores. This is a worthwhile study as it gave insight into
the effect of reasoning ability and socio-economic status
of Tasmanian pupils on their concept attainment. The
variables like reasoning ability socio-economic status

are used in the present study also the two studies

adopted the same statistical approach for the analysis

of data but it should be pointed cut that the studies

vary in location culture and sample.

Nelgon (1979) studied the grade placement of concepts
of light and sourd. 919 students in grades 10, 11 and
12 were used for the study. The instruments consisted
of 20 achievement questiorsbased on the concepts of light
arxl sound, the educational and occupational inventories
of parents and a personal data inventory. The data were
subjected to correlation and regression analysis. He
found that pupils in grade 12 made the most significant
gains and neither socio-economic background nor sex was
a gignificant factor in determining the observed gains.
This study was worthwhile because i% would enable
curriculum experts to know exactly where to place the
study of light and sound in the school curriculum. This
study is gimilar to the present study in choice of the

indeperdent variables and method of analysis of data ut



70

varies with it in the ¢holce of dependent variable,

location and culture of the pupils.

Pournier (1976) tried to determine if cultural
differences existed between Mexican and Anglo American
students on how they perceived sclence concepts. He
uged 298 secondary school students. Hig instrument
congisted of science concepts Instrument (5CI), Cultural
Background Informatlon and Socic—-economic Inventory. A
simple corrglation analysis was used to analyze the data.
He found that SCI correlated significantly with the father's
educational level. A significant correlation exisgted
between the scores on the SCI and sex within Mexican
American children group but not within the yglo=american
graup. Correlations between the SCI and cultural
background, language backgrourxd, age and father's
occupational level revealed ne significant differences,
Though the design of the study can be described as
simple, it supports the notion that therc secems to be
some disagreement on the findings of researchers of the
effect of culture and socio-economic background on science

concept attairnment.

Chac (1975) attempted to ascertain whether the
elements percelved in the physics concepts of mass and
welght differed for students of different cultural
backgrounds. The variables consisted of sex, score on

the Carlifornia S8hort-form Test of Mental Maturity arnd



71

reading score, The respond=nts were made up of 38
students. The method of analysis of data was not
mentioned., He found that there were cultural effects
on perceptions of physics concepts resulting from haman
relationships and societal economic achievements among
others. Though the sample was small and the mode of
analysis not mentioned it is worthwhile to note that
culture affects perception of physics conceptse This
finding supports the need to study the effect of such
varigbleg as capital cultural factor and sccio-economic

backgrounds of students on physics concept attalnment,

Shaycoft (1975) examined the growth in performance
from grades 9-12 employing a variety of statistical
techniques including step-wise multiple regression anhalysis
and factor analysis. He found that soclo-economic status
had little direct effect in accounting for variation in
perfomance over three years, This differs from the
findings of Nelson and Chao but agrees with the findings
of Lynoh and othersge. Shaycoft study varies from the
present study in that it was over a long period of time

and in a developed country.

Giddings (1966) studied the factors related to
achlevement in secondary school science in disadvantaged
areas of New-York City. Two groups were selected for
the study, one was called the high science achievelng

group and the other low science achieving group.
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500 students were used for the study. The study
investigated socio-economic status of parents, family
size and structure, home facilities for school work,
attitude towards science among others.  Standacd
statistical procedures (Not mentioned) were used to

test the mall hypotherses. The findings showed that

the socico—economic status of students made no significant
difference in the performance of the two groups. Low
science achievers tended to come from larger familes,
There were significant differences in favour of the higher
achieving group in terms of degree of contact with books
and magazines, interest and encouragement by parents, the
use of cultural facilities for the preparation of homewerk
and a place which was conducive to study and free from
emptional tensions and disturbances. This study delved
into the capital cultural factors of disadvantaged Negroes
and Pucrto Ricans in America with a view to finding how
te improve the education of the pupils. It ig quite a
worthwhile research. It is noteworthy that capital
cultural factor igs one of the independent variables fer

the present study.

The reviewsd gtudics on home-backgrourd and capited
cultural factors show that research findings on their
affect on science concepte appear inconsistent. For
exanwple, findings from Nelson and Chao differ from thosc

of Lynoh et al and Shaycoft.
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Personality Varlables (Extroversion and Neuroticism)

Menaick (1967) stud;ed the personality characteristics
of Grade II puplls in U.8,A. 200 grade II puplls filled
the Taylor Manifest Avtiety Scale (MAs). He found that
high anzious group showed consistently greater median
anplitude than the lower amxious group. Thig study 1s
only bhelpful tw the psychologist as it compares high amd
low anxious people. This study carried out a comparison
of low and high anxiety groups but did not relate it to
the effect of anxiety on achievement as the present study

has set out to accomplish.

Arnoff (1969) Lnvestigated the correlation between
students' scores on MAS and thelr scores on sclence concept
attainment. He used 320 students drawn from 15 secordary
srhool s, He administered the concept attainment test and
MAS on the students. The scores on MAS argl Concept
attaimment tegts were correlated. His findings revealed
a high negative correlation hetween scores on anxlety
gcale and scores on concept attainment test. He alsgo
reported that the decrement in concept attaimment due to
high axienty was greater on more difficult questionsa
Such a study could be helpful to both the science teacher
ard the counsellor to assist a student with neurotic
probleme.  Arnoff study shows that there is a negative
correlation between neuroticism and concept attainment.

This supports Mendick finding. It could e mentlioned that
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all thesz studi:s are done in developed countries with
different cultural and envirommental situations. The
findings of the present study could differ from these

owing to the differences.

Riding and pyer (1981) studied oxtroversion, field
independence and performance on cognitive tasks in twelvew
ycar—old children. His subjects consisted of 120
twelve-year~old childeen, Sex was not inciuda:i as a
variable, The JEPI; Group Embedded Pigures Test, Test
for prose recall, Test for Verbal Imagery learning style
were adminigtered on the students, The data collected
were subjected to anglysis of variance, They found that
extrover sion was unrelated to concept attainment, This
study dealt with cognitive tasks and 12 year old which is
different from physics concepts and 16 year old pupils
used in the present study. Conklin and Ogston (1968)
studied the prediction of academic success of freshmen
at the Uniwversity of Calgary and found that there was
negative relationship between extroversion and academic
succass and very low correlaticon between neuroticism
and academic successe. Closely related to this, is the
study by child (1964) in which he studied the relationship
betweaen extroversion, neuroticism and performance in
school examinationss He used 200 pupils from urban
comprehensive schools in Leeds, He administered the

JEFYI on the pupils. He reported that extroversion,
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neurcoticism were statlistically unrelated to school
attaimment. He added that demoted pupils were mainly
extroverts. Such a study is worthwhile for guidance and

asslstance to students with personality problems,

Merdick, arnoff, Dyer, Ogoston and Child all reported
negative or low correlation between concept attainment
neuroticism and extroversion. It could be recalled that
Mukherjee's finding with form ITT mathematics students in
Nigoria did not diffor from these findings, It is
noteworthy that it seems the findirgs are inconsistent
as som: obtained negative correlation and others low
positive correlation. The prasent study is dealing with
16" year old pupils and physics concepts. any
discrepancies in the findings could therefore be attributed

to ago and subject studied,

Attitude. Lawrenz (1976) studied the relationship
between sclected teacher characteristics such as'knowiedge
of subject matter, experience among others and student
outcomes such as achievement and attitude towards sclence,
In oxder to gather data, a ﬁ‘g‘atified random sample of

236 secondary science teachers from 14 states were selected
as subjects. Each teacher randomly selected one of his
classces to complete four instruments including students
attitude scale. Canonical correlation was used to
axgiine the relationship between the teacher and student

variabluse There was a significant relationship between
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teacher characteristics and gudents achievement and
attitude. This study irdicated that good teacher
characteristics promote students achievement and
attitude to scionce, It subports the need to study
teacher variables and attitude toward physics as the |

present study sstg out to accomplish.

Gardner {1976} studied physics students' attitude
towards physics. 1,014 stuc}aents using P55C materials
ware studiod using three instruments developed by the
researcher, In oddition to the instrumentsg, the personazl
preference index (PPI) measured personality characteristics.
He found that males have better attitude towards science
than do females.  Highar achieving students have better
attitude towards science than do lower achieving students.
He also reported that more enjoyment of science lessons
was fourd to be assoclated significantly with students
perception of the teacher as well organized, intelligent,
ambitious and stimalating. This is a worthwhile study
as it tried to establish that positive attitude towards
physics and well organized and ambitious teacher seemed
to promote physics instruction. Gardner's study
recognized attitude towards physics and teacher
characterlistics as inportant instructional variables.

The present study tricd to determine how these same
voriables affect the urderstanding of physics concepts

among selected Nigerian students.
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Ward (1976) studied secondary school biology,
chemi, stry and physics students An 12 states in U.S.A, to
assess their attitude toward science, The attitude
toward science was measured by Mocre's Science Attitude
Inventory (8AI). In addition to this, science concept
atbtaimment test was given to the students. He fourd that
there was relationship between positive agttitude towards
sclence and science concept attainment. This study
re-inforces the mmed o inculcate positive attitude towards
science in students. The present study tried to
determine the effect of attitude towards: physlics on physics
concept attalnment in an environment completely different
from the one the Yeviewed studies on attitude were carried

out,.

{VI) Env{gonnent/?eer

Talton and Simpson (1984) ztudied the relationship
between peer and individual attitude towards sclences
The Ilnvestigation was part of a large longitudinal
miltidimensional study designad to follow students
achlevement from grade six through ten., 4,500 students were
admini stered effective and achievement instruments at the
Peginning, middle and end of the year. Cne subscale
was a Likert-type questionnaire measuring attitudes of
friends toward sclence. Friends' attitude towards
science was correlated with individual attitude toward
science at varicus time during tha vear in order to learn

more about the relationship between peer and individual
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feellngs toward szcience, He found that correlation

of peer attitude toward science with individual

attitude toward science indicated a strong positive
relatlonghip between the two variables. This study
revealed that peer interaction affects pupils' performance
in science, It therefore seems reasonable to investicate
thr effect of peer interaction on physics concept
attainment as the present study has set cut to do.
Marijoribanks (1980) studied the relations between school
enviromments and pupils achievement in science concepts,
The study involved 20 American schools ad 20,000 students
from diverse commnlties. The instruments consisted of

a school climate measure constructed for the study and
sclence concepts aschievement test, among other variables.
The study revealed tha*t when students ability, social
status and academic values were controlled statistically
by using step-wisc multiple regression analysis, school
environment had significant effect on students science
concepts achievenent. This study shows the need tao
provide a confortable school environment for studyling
scicnce, It 1s therefore desirable to study the effect
of enviromment on students' understanding of physics

concopts in Nigeria.

Kalinowski and Sloane (1981} studied the relationship
between home environment sod scheol achlevement. The study

focused on particular educaticnal expariences taking plome in the
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homas . Six variables were used for the study namelys

The parcntal press for achievement, language use, academic
guidance, intellectually, sctivity in the home and work
habits. Each of these slx varlables was broken down into
more specific processes which could be measured along a

a nine~point rating with data collected in a seml-structured
interview, 150 students were used for the study., The
findings showed that the hwme had 1ts greatest influence
an the students language development kut was less
influential on the specific skills taught at school.

This study was worthwhile as it tried to elicit the effect
of home~environment on school achievement. The study
showed that the home environment had little impact on
scheol achievement, In Nigeria where there are still
many poorly equipped hemes, for school work, it appears
reasonable to study the effect of home-environment on

school achievement.

Fraser (1978) studied students perception of their
ehvironment., He found that environment perception had
Incremental predictive validity in accounting for
appreciable amounts of variance in learning outcomes
boyong those attributable to general ability while
Anderson (1970) used pupils from different subject areas
and found that course achicvement was related to the
perceived envircnment. Also Blowden national survey

in Britain (1971) using regression analysis showed that
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home and schocol variables made small but mcognizébie
contpibutions to change in performance. In Nigerian
schools where in some places there are no chairs and
desks, rowdy atmosphere seems to prevail most of the
tima. It appears necessary to determine how the school
anvironment ?ﬁfectﬁ physica concept attainment

Quttance (1980} studied affective factors in the
mediation of background effects on cognltive performance.
500 students werc usged for the study, The variables
were 17 4in number. The data collected from the variables
were subjected to Pearson correlation and path analysis.
He found that home-environment variable was a low
predictor of cognitlve performance also that parental
education had a moderate influence on cognitive
performance at age 14. However both scocioeconomic
status and parental education had no significant
influence in predictive achievement at age 16 once
other variables were controlled. This Finding appears
to be inconsistent with earlier findings like those of
Talton and Simpson. The variables suspected to have
o effect at 1 are used in the present study. Most
of the respondents are 26. The present study would
determine the effect of these variables on Nigerian

children as against Outtance study in Europe.

Keeves (1975} examined the ways in which the
aducational environment of the homa,the school and the

peer group accounted for charnges in performance in



{(VII)

81

science and mathematics at school over a period of one
yeare A random sample of 242 students was uscd for the
study, The students were adminigtered a scicnce test,
an attitude questiomnalre in addition, data were collected
on the structural and attitudinal dimensions of the home,
structural characteristics of the classroom and structural
attitudinal and process dimensions of the peer group.

He found no diprect relationsiip between peer influence

ard studont achievement in sciemce and mathematics among
others. This study appearcd to assemble many unrelated
variables together but did not explain how the analysis
was carried out. It was silent on the effect of the
environment on the students achicvement. Keeves finding
appeared inconsgi sten%,with that of Fraser (1978). The
present study is concerned with how the combined effect
of environment and peer affect selected Nigerian students

physlcs concept attainment.

Studies involving [lacor more of the variables

used for the study. Lynn, Hampson and Magee {1985)
studied the the determinants of science concept
achlevement at ‘16"', the variables were: Intelligence,
Parsonality home background and schools  The target
sample consist2d of all adolescents in their Sth year
of secondary schooling in a country town in Nortkh.

Ireland. The number of students tested were 347



science activities ard intensity of practicing science
hobbies. Thus, students involvement in science
activities ocutside the classroom did not scem to have an
important influence on their attitudes. similarly the
variable mother's educational level did not influence
students attitude toward science. Thig was a useful
study in that it gave some insight to how extra curricula
activities affected scicnce attitude. This study is
similar to the present study to the extent that the

samc statistical techniques were used and some of the
variables are common to both studiecs. It varied from
the pregent study because its main objective was attitude
toward physics while the present study is on physics

corcept attainment.

2:6  Summary

The literature review reveals that from studies done
in Mgeria, there is lttle or no information concerning factors
that affect in particular students' concept attainment in
phiysics and concept attainment in science in general.
Concepts fopm the foundation and provide the framework
upon which more complex ideas can be tackled. Educators
and psychologists affirm that the variables for this study
do influence learning but there seems to be controversy over
the form these influences take. It is against this background
that the writer has seen the need to study the effects of the

variables on physics concept attainment of selected students



Chapter 3

DESIGN AND PROCEDURE

The following details of the study design are

discugged in Chapter 3.

The Research model

The Construction of instruments
Procedure for collection of data“
Mministration of the instruments
The pilot study and

The procedure for analysis of data

3.1 The Research Model

The path model which was developed by Duncan,(1968)
in the United States of America and later modified and used
in Britain by Tyler (1977) and Hansel et al (1980) was
adopted for this gtudy. The model was however modified to
accommodate all the variables used for the study. The
sketch for the research model is as shown in Figure 3.1,
The model shows the hypothesized relationships among the
selected variables. The indeperdent variables are
mimbered from 1~11 and the dependent variable is rumber 12.
The intercorrelations between the variables are hypothesized
thus: Fathers' background is likely related to not only the
dependent variable 12 but alsc other variables such as
3,4, 5 6, 7, 8, 9 and 11. Variable number 6 (Attitude) is

87
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suspected to be influenced by 1, 2, 3, 4, 5, 7, 8, while

it might likely influence 9, 10, 11 and 12. In some Cases,
the arrows could be reversible. The arrows join variables
that are suspected to be related. This model has been
adoptad in a rnumber of studies in recent times. Such
studies as by Benard (1973); Cuttance (1980); Marjoribanks
(1980, 1983); Kalinowski and Sloane (1981) Tsoi and Nicholson
(1982); Thomas and Ward (1982) Fisher (1983); Lynn Hampson
and Magee (1983), 1984) and Hassan (1985) to mention but a
few. The statistical analysis associated with the model

is discussed later in this chapter,

3.1 The Instruments

Ten questionnaires were used for this study; some
constructed by the researcher, others already o ondalde

and others modified. The full list is as follows:

The Concept attainment test

The Reading comprehension test

The Non vergbal reasoning ability test
The Attitude test

The Soclo-Economic background information
The Junior Eysenck Personality Inventory
The Capital Cultural factor instrument
Environment and Peer factor instrument
Tutor/aministration cuestionnaire and

Lahoratory factor instrument.



3.2 The Concept Attainment Test (CAT)

(1) The test was constructed specifically for this study.
Initially 50 multiple choice items were constructed
based on the scheme by Frayer and Klausmeier (1969)
for testing the level of concept mastery and mcdified
by Volker, Soranson and Frayer (1971). The items were
drawn from: Energy, work, Force and Pressure. Each
item had four options numbered (a-d) out of which wne
is the correct answer. The items tested the

quantitative level of mastery.

The Item Analysise The item analysis technique

used for this instrument was used for all other
instruments constructed for this study therefore a
detalled description of the technique follows: The
acceptablility of each item and the appropriatencss

of the test instrument were determined by calculating:
(a) The facility index of each item as the percentage
of all respondents giving an item the keyed rating.
(b) The discrimination index for each item and for
the whole test. Each respondent was scored according
to the total correct answers he obtalned from the
test., The respondents were rank ordered from
highest to lowest score. 1In order to calculate

the discrimination index, 27 of the respondents at

the top and bottom of the scale were useds
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Macintogh and Morrison (1969) and Shuailu (1979); have
argued that 27% provides the best practical compromise
between making the extreme groups as large as possible
and making them as different as possible, The
digcrimination index D was calculated using the

formula D = NH - NL
n

where NH = No of regpondents giving the desired
response in the upper 27%.
NL = No of respondents giving the desired
response in the lower 27%.
n = 2M of all respondents in the sample.
The facility index of the item is defined as the
percentage of all respordents who make the keyed
rcsponse to the item. Using the notations explained
earlier, the facility index (F) for each item was

calculated according to: Fs= NH + NL x 100

en

Al items with D 7 0.3 and a0% 7L FZ_ 70%
were selected, In all 30 items were finally selected
see appendix ( D)

The reliability of the items was determined by

Kuder—Richardson formula which states: R =n_ «S° - Pq
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where n mumber of items in the test

2

n

S Variance of the total test scores

P = Proportion of sample passing each item
¢ = 1 =-0P,
Using the above formula the reliability coefficient

of the test was found to be 0.89,

Five experienced secondary school teachers, five
lecturers from Advanced Teachers College (A.T.C)
Zaria and Kano and four from physics department A.B.U
Zaria went through the test items and unanimousgly
agreed on the correct answers. The items were reduced
from 50 to 40 after this exercise  According to
Bloom (1974) this is an accepted method of establishing

content validity of an instrument,

The Attitude Test (TAT). The attitude test was

adopted from askinboye (1975) Personal .ttitude and
Motivation Inventory, Orisaseyi (1976) Attitude of
Secondary school Students to Physics. 32 items were
initially constructed. The students were expected to
respond on five point scale devised by Likert, Bloom
(1971)s

Strongly .gree: pgree : Undecided: Disagree :Strongly
Disagree

Not all statements were positive in nature. Some were
the reverse type or negative type. An example of a

a positive typa is:
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I find it interesting to attend physics lessons. An
exanple of negative statement is: Physics is not good
for people. By including negative statement it was
hoped that the student would read all the statements
carefully in order to respond consistently. The
discrimination and the facility indices were determined
as described under section 32(1) on concept attainment
test, The reliability test using the split half
reliability technique gave a reliability of 0.76.

The validity of the instrument was carried out by two
Sociologists, four Psychologists four Science educators
and one Evaluation specialists all from different arms
of Ahmadu Bello University, Zaria. After the exercige
the items were reduced from 32 to 26.

(11i) The Socio-economic Background Inventory

A Socio-economic background inventory construced

by Brown (1982) was adopted for this study; parts of
the questionnaire that were not relevant to the present
study were deleted, It sought to provide information

about educational attaimment and occupation of parentse.

(iv) The Reading Comprehension Test. A culture free

ingtrument was developed by Aliyu (1984) on reading
comprehension specifically for this study. The

instrument consists of a passage and eleven multiple
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choice questions based on the passage. The time
allocated for reading and answering the questions was
30 minutes. The facility and diszirim‘n‘atim indices

of the items were determined as described under 32(i).
It's reliability coefficient (.79) was determined by
using Kuder -~ Richardson formila. The validity of

the test was determined by seeking the critical

opinion of the instrument from English language experts.
2 fram Advanced Teachers' College Zaria, 1 from
Institute of Education, 2 from Department of English

and 2 from Schocl of Basic studies (8BS), ARU., Zariae

(v) The Junior Eysenck Personality Inventory(JEPI). An

inventory developed by Eysenck and believed to have
minimum cultural influence was adopted for the studye.
It was used to test extroversion and neuroticism traits
in the pupilss The lie variable was dropped as the
review of literature irdicated that such a variable
has not been used in any science education study.

The reliabllity of the instrument was determined by
using test, retest technigque. The two tests were
given at an interval of two months. Two sets of data
were obtained from the same instrument. The gquestions
were sorted out as to whether they were for extroversion
or neuroticism, The two sets of data for each variable

were correlateds Extroversion gave a reliability
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{correlation coefficient) of 0,95 while neuroticism

gave a coefficient of 0.73 «+ Both Fox (1969) and
Kerlinger (1973) recommended test - retest technique

as one of the ways of testing reliability of instrumentse.
They explained that this technique could be used for
instruments that do not involve multiple choice or

equal rnumber of odd and even itemse.

4
conslsts of 65 items each with 5 options of which only

The AH, Non Verbal Reascning Test. This test

one 1s the correct answers It is a non verbal test
with little or no cultural trait. This test has been
used for many studies in the psychology section of
the Faculty of Lduecation, Ahmadu Bello University
Zarias Such studies include Ibrahim (1980); Musa
(1982) and Jatto (1982). The reliability (.70) of

the test was re-established by using the Kuder~

.Richardson formula, The psychologists from A,B.U,

Psychology section and gsociologists from Sociology

Department of A.B.U. revalidated the instrument.

The Capital Cultural Factor, Eviromnment and peer

instrument, Tutor/administration and laboratory
factors were constructed specifically for this

study,
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(b)
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Capital Cultural Factor. This instrument was

constructed by the researcher. It consists of 16
statements that were mainly designed to find out:

the main language used at home, the discussion of
sclentific ideas and events in the home, the concern of
parents about the progress of their children in physics
learning, the assistance or lack of it of elder

brothers and sisters on a pupil's study of physics.

The statements were so framed that a respondent
could answer 'Yes' or 'No' to each of the questions.
The spllt half reliability technique was \;50d to
determine the reliability coefficient (0.71) of the
instrument. The validity was determined by seeking
the critical views of 3 Soclologists and 2 Psychologists

and 1 Specialist on EBvaluation,

The Environment and Pecr Factor. This instrument was

congtructed by the researcher, The instrument
congisted of 16 statements that were designed to find
outi- The type of environment a pupil lives in
crowded and noisy; low density and quiet. The
encouragement or lack of it towards learning physics
from peer group., The scientific enrichness of the
pupils environment and the use of facilities within
the environment by the puplls to improve their

physics learning. The statements were so framed that
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(d)
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a pupil could answer 'Yes' or 'No' to them. The split
half technique was used to determine the reliability
coefficient (0.69). Two psychologists, two educators,
two sociologists and one evaluation specialist made
critical analysis of the instrument from which a final

draft was produced.

Tutor/administration Instrument. This instrument was

constructed by the resgearcher. It consists of 16
statements that sought to elicit information for:

the availability or non availability of physics tutors
in a schools bYhe characteristics of the physics
teacher, the attitude of the physics teacher to his
work and the general administration of the school as
it invelves the physics teacher. The measure used in
the instrument utlized a Likert type rating scale.
The students were to respond as to whether they,
Strongly : Agree : Undecided: Disagree: Strongly
Agree Disagree.
The reliability (0.79) was determined by uging the
split half technique. The validity was determined by
a critical evaluation of the instrument by experts

2 School sdministrators, and 4 Science specialists.

The Laboratory Factor. This instrument was constructed

by the researcher. It consists of 10 statements which
were constructed to find the student's perception of

their laboratories, The statement®. sought information
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about, the appropriateness of the laboratory and its
facilities; the ability of the teacher to organize
activities effectively and the general atmosphere in
the laboratory during activities. The Likert type
rating scale was used. The reliability of the
instrument was determined by using the split half
technique. The reliability coefficient was 0.83,
Six Science educators and one expert in Evaluation

helped to validata the instrument.

In constructing the quastionnaires (a-d), the

following criteria were useds

(a) The statements were framed in a manner to enable
the pupils to respond honestlye.

(b) The statements were clear, concise and simple in
language.

(c) Positive and negative statements were included to
prewent stercotyped responses and ensure some care

and sincerety in the regponses.

(d) The reliability coefficient of each instrument was

determined see table (3.1).

(e) Each instrument was validated.
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Table 3,13 Table of Reliability Coefficients of
The Instruments.

RS- —— R —-
Mode of e 9 - ’E' v
o 9 b 3
Instrument Determination a q
a5
488 T
pp—p— o ) e o Y . =
COT, Kuder - Richardson 0.89
RIT. Kuder=Richard son 0.70 Adeyanju Qe71
CiTe Kuder-Richard son 0.79
TAT, split = half 0.76
Bxtroversion Test -~ Retest 0,95 {(Tsoi 0.88
(
Neuroticlsm Test = Retest 0.73 (Tsci 0.75
CAMCUFAC Split - half 0,71
Environment/Peer  Split - half 0.69
Tutor/Administr—-  Split - half 0479
ation
Laboratory Split - half 0.83

. o e — -

3,3 Procedure ¥For Collection Of Data

The data for this study was collected from 16
secondary schools in Kaduna State. The eight educational
zones in the state were identified through the help of the
Zonal Dircctor of Zaria Zonc,

By the use of stratified random sampling, the following
types of schools were sanpleds 8 Girls Secondary Schools,
4 Boys Sccondary Schools, (Co-education), 6 Government Day
Secondary Schools. E£qual number of boys! and girls'

schools could not be used because: prior popul ation
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sampling showed that only few girls opted for physics in
most schoolsj only co-educational schools qualified for the
study 1n a number of zones. When all the school types that
qalified for the study were identified, two schools were
finally selected from =zach zone by random sampling. The
list of schools selected for the study is shown on appendix
¢ € ). A table of the distribution of the schools is
shown as table 3,2,

Table 3,2: Distribution of Types of Schools Used
For The Study.

e e By s’ Girls’ Co-educat fonal
____zZone _ school school School
Kaduna 1 1 -
Zaria 1 1 -
Zonkwa - 1 !
Dutsin-Ma 1 1 -
Malumfaghi 3 1 -
Katsina = : :
Daura - - :
Anchau - - ‘

L

- o-——
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This study assumes thot there is a falr distribution of the

sgnple for the study,

3.4 _Ad.ministration Of cuestionnaire

The muestionnaires were administered from late
November 1984 to mid January 1985, A minimum of two days
and a maximum of three days was spept in each school. The
length of time spent in cach school depended on the extent
to which the school principal allowed the disruption of
normal school activities so that student could respond to
the questionnaires. The instruments were administered
personally by the writer. All form five students
offering physics completed the questionnaires in each
schools The only exception was Queen Anina where only
two classes out of four offering physics were used.

This was to avold a skewed representation of the samples

520 pupils made up of 352 boys and 168 girls completed the
questionnaires. 24 responses were disqualified some because
the instruments were not properly completed; others were
those belonging to the Lic Scale in the Eysenck Personality
Inventory. 336 boys and 160 girls completed the
questionnaires properly. Random sampling was used to
sclect 150 boys and 150 girls from those that completed

the questionnaires properly,
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A pPllot study was conducted between January and
March 1984. Three schools were used for this purpose

namelys

Barewa College Zavia (Boys only)
Government Girlg Secondary School Kofa Gaya (Girls onl’)

Government Day Secondary School Zaria (Co-educational)

Twenty form five pupils offering physics were
selected from cach school. The sample was made up of

30 boys and 30 girls.
The main purposes of the pilot study were to determine:

{a) The feasibility of the study through a trial run

{(b) The appropriatencss of the instruncnts and the
provosed statistical analysise

(c) The appropriate timing for the completion of some
of the questionnaires particularly those that were

specifically constructed for the study.

(d) Other administrative problems that arc likely to
ninder the successful completion of all the tasks

proposed in the study.

In early August 1984 four additional variables were
alded as independent variables these were: The Capital

cultural factor, Tutor/administration, Laboratory,



pnvironment and Peer factors. The pilot study for these

instruments were conducted in the same schcols between the

&mnd of September and middle of October 1994,

On the basdz of *he results cbtained from tha2 pilot

studies, the following ammendments were mades

1.

e

3

4

5e

The original plan to use 10 schools and 250 pupils
was changed to 16 schools and 300 pupils to

acoommodate all the education zones in the state.

The concept attainment test was reduced from 40 to 30
items. This was to delete very casy items and very
dif ficult items as revealed by the pilot study, and

subsequent item analysis.

The attitude test was reduced from 26 to 20,

The questionnaires were originally designed for

form III pupils. It was however discovered that

most of them could neither understand the guestions
nor answer them meaningfully. Form V physics students

were therefore selected for the study.

It was discovercd that there was the need to explain
some of the phrases before students could answer the
(JEPI) test. During the pilot study most students

kept asking for the meanings of such expressions as:

'Get Cross', 'thumping in your heart', 'dizzy turns’.

-
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6. It was also found out that authorization to use the
schools was needed from the pParmanent sacratary
Ministry of Bducation, Kaduna State. The principals
al so needed prior information to enable them provide

time for effective completion of the questionnaires.

7« The Principals of the schools used for the pilot
study complained seriously over the time consumed in
filling what they described as numerous instrments.
This necessibated the reduction of items in the

gquestionnaires as follows to conserve time,

Capital Cultural factor
Tutor//dministration From 24 items to 16
Environment and Peer items,

Laboratory factor: from 16 £0 10 items

3.6(A) Procedure For Analysis of Data

(1) Scoring of Responses. .. point was awarded for each

question a pupil answered correctly in the following

instrumentss

(a) Concept ittainment Test up to a maximam of 30 points
(b) Reading Comprehension Test up to a maximum of 10

{c) Non Verbal Reasoning Test up to to a maximum of 65,
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{ii) The Socio=-enconomic and background inventory was

scored as follows:

Attendance at Nusery School 0/1 1 point

v

Occupation of Parents = Low -~=— ,verage — High

1 point 2 points ___ 3 points
Educational attainment
From Did not go to primary schocl 0 point

Pinished in a University = 12 pointse

(1ii) One point was awarded for any correct response in the

tYes!'/'No' instruments as follows:

Capital Cultural factor up.to a maximum of 16 points

Environment and Peer up to a maximum of 16 points
Extroversion up to a maximum 24 points
Neuroticism up to a maximum 24 points

(iv) Responses to each of the Likert - type seale

questionnaires namely:

(a) Pupils' Personal Attitude {(TAT)
(b) Tutor/rdministration

(c) Laboratory were weighted as follows:

Strongly /igree 5
lgree 4
Undecided 3
Disagree 2

Strongly Disagree 1
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For negatively mrd_.gd items, the revers: order of welghting

was used in the sccii.ng. Attitude interval is assumed equal,.

(B) hAnalysis of accumulated scores

(1) Descriptive Statistics; Mean and Standard Deviation.
The statistical package for the social sciences (SPSS)
programme was used for the analysise.

The descriptive statistics of mean and standeoxd

deviation for each of the 12 variables were
calculated for: Boys only, Girls only, Boys and

Girls combined,

(ii) The Pearson - Correlation Coefficientse The Penrson

correlation cocfficicnts of the 11 independent
variables against the dependent variable 'concept
attainment' were calculated for: Boys only, Girls

only, and Boys and Girls combined.

The correlation cocfficients produced correlation
materides for the dependent and independent variables.
The correlation coefficients between the 11
independent variables and the dependent variables
were used to test the hypotheses 1-9 on section 1.7
of chapter 1. The test was carried out fors
Boys only, Girls only and Boys and Girls combinecds
The significant variables for Boys only; Girls only and
Boys and Girls were cach ranked in order of magnitudc.

The ordered variables for the different groups werc further
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subjected to (1i1) step - wise regression analysis.

Perguson (1971) Yamane (1967) both explained that when the
mumber of variables becomes large i.e. greater than 7, the
interpretation of regression equation becomes difficult.
This means that the cause of the effect of the independent
variables on the dependent variable cannot be precisely

pinpointed,

They suggested that the best approach would be to
keep the number of variables in a range which leads to a
clear interpretation of the phenomenon under investigation:
For example if we have a depdendent variable Y and Xgr Xpy
Xy x4, Xg and Xg independent variables, The procedure

might be to find the simple regression of Y on x., ¥ on x

1! 2
and so on for all xi, then we f£ind r° for all k = 6 cases;

and select xi which has the highest r°. Suppose it is x, then

this selection is dencted Y and X3 =X, kel = 6=1 =

5 variables x_, % ,, X a.ndxsremain. The second
49 733

4 %5
step will be to find the regression of Y on (x:i, xl); Y on

(xi, x4} and so on. Then calculate Rz for all 5 cases and

select the variable which gives the largest RY, )+ Sippose
it is Xge then xz' = Xge The third step is to repeat the

process and find the regression of Y on (xi', x2'

(xi“ 3:2" x3) and so on for the remalning combinationse.

The process is contimued untill the Rzrzs...l variables are

xi); Y on

completed,
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The equation for calculating R® can be written thus:
2

R = N —
t RK+1 = SSK+1
S
ARkl = 557Kl - ss"K
p

:
A"\'.ZK-I-L =_ﬂ+L— SBRK (L~1)

This appreach is called step-wise regression analysis
or partial regression which Fraser and Fisher (1983) called
hierarchical regression analysis. The statistical
approach has been used in a number of studies in recent
times, These are studies in which the 'path analysis'
model have been adopted in designing the studies. Examples
of such studies are those by Walberg (1979) Walberg and
Hertel (1980), Cuttance (1980) Kalinoswski and Sloane
(1981) Fraser and Fisher (1983) Lynn Hampson and Magee

(1983) (1984) Hassan (1985) and many others.

The data for this study were collected by adninilsterlng
the ten instruments listed on section 3,2 on form V physics
students at sixteen randamly selected secondary schools in
Kaluna State. The analys'eshof data so collected are

reported in the next chapter.



Chapter 4

ANALY SIS OF DATA

4,1 Introduction

The data collected from the ten instruments used for
this study were analysed in thls chapter. The statistics

uged for the analysis of the data were:

The Mean and Standard Deviation
The Pearson Product Moment Correlation Coefficient

The Step-wise Multiple Regression Analysis

There were 11 independent variables and one dependent
varlablee The analysis of data collected for this study
would help to test the hypotheses stated in section 1.5 of
chapter 1« The subsequent interpretation of such analysis
would provide information and figures for the discussion,
recomendations and generalisations of this study. The data

for the analysis are shown in appendices (N & O).

4e2 Means And Standard Deviations

Tables 4e1y 42 and 4.3 show the means and standard
deviations for boys onlyj girls only; boys amd girls
conbined respectively. The means and standard deviations

are computed for each of the 12 variables used for this

study.
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Table d4.1: Mecans And Standard Deviations For

Boys Only.

“L;'E:r_;tbles Means(x) Standard
e Deviationg(sb}
Fathers - _background 5.09 3.50
Mothers ~ background 2.37 1.80
Capital Cultural Factor 9.13 3.36
Environment /Peer 9.06 2.77
Tutor and Administratio  48.39 7.27
Laboratory 2B.6% 3.83
Neuroticigm 11,33 4,30
Extroversion 14.39 3.18
Attitude 75.%4 8.91
Reasoning Ability 24. 40 11.49
Tomprehension 4.93 2.11
Concept 15.63 4,32




114

Takle 4.,3: Means And Standard Deviations For
Boys And Girls Combined

. -

_ Standard
Variables Means(x) Deviations

Fathers background 6.79 207
Mothers background 3.66 ‘2.37
Capital Cultural Factor 9.92 3.31
Environment/Peer 9.07 2.78
Tutor And Administration 47.55 7.70
Labor atory 30.61 4.90
Neuroticism 12.32 4.20
Extroversion 14.65 2.82
Attitude 75.40 8.98
Reasoning Ability 24.35 9.93
Comprehension 5.25 2.00
Physics Concepts 15.52 4.01

Tables 4.1 and 4.2 show the means and standard
deviations of the 150 boys and 150 girls in each of the
12 variables respectively. Table 4.3 shows the means
and standard deviations of the boys and girls combined

(300) in each of the 12 variables.

Tables 4.1 and 4.2 show that the boys had a slightly
higher mean and standard deviation in the physics concept

attainment test: boys X e« 15,63 8D = 4.32



Glrls X = 15.42 8D = 3.77

The boys had higher means in four of the variables as
~follows: Tutor and administration Boys (x = 48.39) Girls

(X = 46.72) Attitude soys (x = 75.44); Girls (X = 75.38)
Reasoning Ability Boys (X = 24.4); Girls (24.31) and the
'PhySics Concept test. These differences are less than

1.5 units of measurement except for tutor and administration
with a difference of "i. 57 in the mean scores between boys
and girls. The means for the girls were higher than thai

" for boys in g variables; these are:

Fathers background Girls Girls(x = 8.49) Boys(Xx =5.09)
Mothers background Girls (X = 4.94) Boys (X = 2.37)
Capital Cultural Factor Girls(X =10.72) Boys(X = 9,13)

Environment /Peer Girls (X = 9.09) Boys (X = 9.06)

Laboratory Girls (x = 32,54) Hoys (X = 28.69)
Neursticism Girls (X = 13.31) Boys (X = 11.33)
FExtroversion Girls (X = 14.%1) Boys (X = 14.39)
camprehension Girls (X = 5.57) Boys (X = 4.93).

LI

The highest mean differences were recorded in the
following variables: Laboratory (3.565), Fathers background
(3.39) and Mothers background (2,57). The differences
between the means could be consgldersd small and might not

bring about any majer differences in the findings.



100% =¥ JuROTITUDTS 300x

10°0 =)  3® JUedTITUETS xx

TeuTood 3O O0P1J OME O pojeuyxoxidy saarbrd 1Y S0%0 =)  3° IWEOTITUETS o
It 0L  __.6_..8 L 9 5 v € 2 Y . o
i »s* 6€° 60° €t je° vp*  lg° £v* Eve SE* sydecuop sotshyg  *21
(R 2] san oo ane L] L A “aw "en
1 os*  €°* T* 2o~ L°  0€*  €€* g€ SE*  Ty° vopsusysaduey  “TT
LR 2 L] LN ] "am LA R ]
T LE* E€0° € §° ste  s2° LE® Tve vy° ArTrav bupeay 0T
LE 2] LR R LE L] L2 ]
1 2o*~ 60° W° ol°  0T° 6L° 6L* sTe PMTIIW 6
T se* QL 60° G2* 6L° £ oL° uogsIoAGTIXT 8
1 ve" €= 10°- 9%° zet= 0 wSFOFIOmMeN L
2 e e’ 60° sl 20° Rxoqexoqery *9
T x* sT° 0" $l* UOTIRIFSTUTWPY PuY Iognl  °S
T £g* (0 Ad Ev* Isa4/3usuuoTtAuy ¥
L2 1] LE R LE 3]
12 &Y LG6* Jogoeg TRa3TrO Te3Tded ‘¢
LT R LR
T w89 punoabyoeg SIYFO  °T
T punoafnoeg sIsyled L ¢

Atud shog I03 SUSTOTFIV00 UOTIRT2IIC) UOSIREG BYL Yy STINL

12



Table 4.5t

116

Table 4,4 shows the correlation matrix of the 12

the concept attainment test.

4.4 and shown on table 4.5 below.

variables used for the study for the case of boys only.

This study is particularly concerned with the correlation

coefficient between the eleven independent variables and

This is extracted from table

The Correlation Coefficients Betwaen The

11 Independent Variables And Concept Test

{MB)-

Variables

. m————

Coefficients With Concept
Attainment Test

Fathers Background
Mothers Background
Capital Cultural Factor
Environment /Peer

Tutor and Administration
Laboratory

Neuroticism
Extroversion

Attitude

Reasoning Ability

Comprehension

-

0.35¢
0.43*
0.43*
0.31°
0.44*
0.21

0e13

0.09

0.39°
0.54¢

0.58*

* significant at W= 0.05

Critical r = 0.31
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Table 4,5 coefficients were used to test the hypotheses

on section 1.3 chapter 1 for boys only. The significant

level was set at QC = 0,05,

(a)

(b)

(c)

4.3 Test Of Hypotheses For Boys Only

Hi: Hypothesis one which states that 'there is no
significant relationship beteen the students' performance
in the Comprehension Ability Test and their Concept-
Attainment Test was rejected because the correlation

coefficient 0,58 was significant at M = 0.05.

st Hypothesis two states that:s 'There is no significant
relationship between the students' performance in their
reasoning ability test and their concept attainment test.
This hypothesis was rejected as the correlation

coefficient 0.54 was found significant at & = 0.05,

l-!3: Hypothesis three states that: "There is no
significant relationship between the students socio-
enconomic background as measured by (a) Mother's
occupation and educational level score and their

performance in the concept attainment test.

Hypothesis three was also rejected as the correw

lation coefficients:

Father's background = 0.35
Mother's background = 0,43

were both found significant at O = 0.0s,
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(a) qu Hypothesis four states that: "There is no
singificant relationship between the student's
performance in Attitude test and Concept attaimment
test", The correlation coefficient was 0.38 which
was significant at = 0.05 therefore hypothesis

four was rejected,

(e) Hct Hypothesis five states that: "There is no
gignificant relationship between the student's
extroversion score as measured by Junior Bysenck
Personality Inventory and their performance in the
concept attainment test"., The correlation coefficient
was 0409 which was not significant at ol= 0,05.

Therefore hypotheses five was not rejected.

(£) Hg: Hypothesis gix states thatt "There is no
significant relationship between the students!
neurotic anxiety score as measured by Junior Eysenck
Personality Inventory and their performance in the
concept attainment test”, The correlation
coefficient was 0.13. This was not significant at

9{- 0.05. Therefore hypothesis six was not
rejecteds

(g) Hy: Hypothesls seven states that: "There is no
significant relationship between the students' score
on school factors as measured by:

Perception of laboratory scale

Perception of tutor and administration scale and
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their performance in the concept attaimment test. The

correl ation coefficients were:

Perception of laboratory = 0.21

Perception of tutor and administration = 0.44.

The perception of laboratory coefficient C.21 was not
significant at X = 0.05.  Therefore the sub-
hypothesis 7(a) was not rejected. However the
perception of tutor and administration coefficient
0.44 was significant at 0(= 0.05. Therefore
hypothesis 7(b) was rejected.

(h) Hg: Hypothesis eight states that: 'There is no
significant relationship between the students score
on the capital cultural factor scale and their score
in the concept attainment testn. The correlation
coefficient was found to be 0.43. This was found to

be significant at (= 0.05. Therefore the

hypothesis was rejected.

(1) Hyt Hypothesls nine states that: "There is no
sihgificant relationship between the students score
on the environment/peer group scale and their
performance in the concept attainment test. The
correlation coefficient was found to be 0.31. This
was found to be significant at /= 0.05. Therefore

the hypotheses was rejected.
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thelir performance in the concept attainment test. The

correlation coefficients were:

Porception of laboratory = 0.21

Perception of tutor and administration = 0.44.

The perception of laboratory coefficient 0.21 was not
significant at X = 0.05. Therefore the sub-
hypothesis 7(a) was not rejected. However the
perception of tutor and administration coefficient
0.44 was significant at 0(= 0.05. Therefore
hypothesis 7(b) was rejected,

(h) H8= Hypothesis eight states that: "There is no
significant relationship between the students score
on the capital cultural factor scale and their score
in the concept attainment testm. The c:orz_:elation
coefficient was found to be 0.43. This was fouhd to
be significant at (= 0.05. Therefore the

hypothesis was rejected.

(1) Hy: Hypothesis nine states that: "There is no
gihgificant relationship between the students score
on the environment/peer group scale and their
performance in the concept attainment test. The
correlation coefficient was found to be 0.31. This
was found to be significant at /= 0.05. Therefore

the hypotheses was rejected.
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Table 4.4 revealed that hypothesss H‘l’ Hz, l~13(b),

Hys Hy and Hg were significant at  OC = 0.001. It also
showaed that some of the variables had high correlation
with others. Comprehension ability correlated highly with
Fathers background, Hothcrs background, Capital Cultural
Factor, Environment and Peer as well as Reasoning Ability.
Reasoning Ability also correlated highly with Fathers
background; Mothers background; Capital Cultural Factor

as well as comprehension and a very low correlation with

environment/peer.
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4.342 Testing Of Hypotheses For
Girls Only

The correlation matrix on table 4.6 is for the 12
variables used for this study for the case of girls onlye.
However this study is particularly concerned with the
correl ation coefficients between the 11 independent variables
and the dependent variable. This part of the matrix is

therefore extracted from table 4.6 as shown in table 4.7.

Table 447: The Correlation Coefficient Between
The 11 Independent Variables And
Concept Attainment Test

Correlation
e Variables Coefficients
Fathers-background 0.36*
Mothers-background 0, 20
 CapAtal . Cultural Factor 0.10
Environment/Peer 009
Tutor ard Administration 0.24
Laboratory 0.36"
Neuroticism 006
Extroversion 0.15
Attitude 0.41*
Reasoning Ability 0.56%
Comprechension 0.63*

*gignificant at ¢ = 0.05
Critical r = 0.31
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The coefficients in table 4.7 were used to test

hypotheses (1-9) in section 1.3 of chapter 1. The findings

were as follows:

(a)

(b)

()

H_ls Hypothesis one states that: There is no
significant relationship between the student’s
performance in the comprehension ability test and their
concept attainment test. The correlation coefficient
was found to be 0,63, This was significant at & =

0,05, The hypothesis was therefore rejected,

st Hypothesis two state that: “Bhere is no
significant relationship between the student's
performance in the reasoning ability test and their
concept attainment test. The correlation coefficient
was found to be 0.56, This was siqgnificant at x; =

0.05, The hypothesis was therefore rejected.

l-ss Hypothesis threc states that: There is no
significant reclationship between the student's socio-
enconcmic background as measured by:

Father's occupation and educaticnal level score
Motherts occupation and educational level score and
their performance in the concept attainment test. The
correl ation coefficient were found to be (a)
Fathers-background 0.38 (b) Mother s-background 0. 20,

The father's-background coefficient was significant



(d)

(e)

(£)
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at ({ = 0.05 while the mothers-background was not
significant at of= 0.05. Therefore hypothesis 3(a)

was rejected while 3(b) was not rejectced.

H,s Hypothesis 4 states that: There is not

4
singificant relationship between the student's
performance in the attitude test and the concept
attainment tests The correlation coefficient was
found to be 0.41. This was significant at X =

0,05 Therefore the hypothesis was rejacted.

Hss Hypothesis five states that: There is no
significant relationship between the student's
extroversion score as measured by Junior Eysenck
Personality Inventory and their performance in the
concept attainment test. The correlation coefficient
was found to be - 0.05. This was not significant at

X = 0.05 therefore the hypothesis was not rejected

Hst Hypothesis six states that: There is no
significant relationship between the student's neurotic
anxdcty scores as measursd by the Junior Eysenck
Personality Inventory and their performance in the
concept attainment test. The correlation coefficient

wa# found to be 0.06, This was not significant at

O(a 0.05 therefore the hypothesis was not rejected.
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(g) H7= Hypothesis seven states that: There is no
significant relationship between the student's scores
on school factors as measured by

Perception of the laboratory scale

Perception of the tutor and administration scale
and their performance in th: concept attainment test.
The corr¢lation coefficicnts were found to be (a)
Laboratory =0.36 (b) Tutor and Administration = 0.24.
The coefficlent of 7(a) was found to be significant

ok 0L = 0,08 while the coefficient of (b} vas nok

significant at = 0.05. Hypothesis 7(a) was therefore

rejected while 7(b) was not rejected,

(h) H8=

significant relstionship between the student's score

Hypothesis cight stategthat: There is no

in their capital cultural factor scale and their score
in the concept attainment test. The correlation
coefficient was found to be 0.10. This was not
significant at fi = 0.05. Therefore the hypothesis

was &ot rejected,

(1) Hy: Hypothesis ninc states that: There is no
significant relationship between the student's score
on the environment/Feer group scale and their
performance in the concept attainment test, The
correlation coefficient was found to be 0.09. This

was not significant at '-Qfa = 0.05. Therefore the
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hypothesis was not rejected,

Table 4.6 revealed that the following hypothesess Hl’
It also showcd that comprehension correlated highly with :
Peasoning ability; Mother's background; correlated with
father's background capital cultural factor also correlated

with father's background.
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4e3.3 Testing Of Hypotheses (1-9) For
Boys Aind Girls Combined

Tablc 4.8 shows the correlation matrix for the 11
indepandent variables and the dependent variable for the
case of boys ard girls combined. The total population
used is 300, This means that the correlation matrix is
calculated with the effect of sex removed. However this
study is concerned with the relationship between the
independent variables and the concept attainment test onlye.
The coefficientg petween the independent variables and

concept attainment are as shown below on table 4,9.

Table 4.9: The Correlation Coefficients Between
The 11 Independent Variables and
Concept attainment For Boys and Girls

Variables Coefficients
Fatners' backgrourd 0.34°
Mothers' backgrourd 0.27*
Captial Cultural Factor 0.27*
Environment and Peer 0.22*
Tutor and Administration 0.34°
Laboratory 0,.25*
Neuroticism 0.08
Extroversion 0.03
Attitude 0.32¢
Reasoning Ability 0. 55*
Comprechension 0.59*

* Significant at ® = 0.05
(IitiCal r = 0-22
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The coefficients in table 4.9 were used to test the

hypothesis in section 1.§ of chapter 1 for the combined

cases of boys and qirls. The findings were as followst

(a)

(b)

()

H,lz Hypothcesis one states that: 'There is no
significant relationship between the students'
performance in the comprehension ability test and
their performance in the concept attainment test'.
The correlation coefficient was found to be 0.59,
This was found to be significant at 2 = 0.05.

Therefore the hypothesis was rej>cted,

HZ: Hypothesis two states that: ‘*There is na
gignificant relationship between the students'
performance in their reasoning ability test and their
score in the concept attainment tuest'. The
correlation coefficlent was found to be 0.55. This
was found significant at d = 0,05, Therefore the

hypothesis was rejected.

H3: Hypothesis three states that: There is no
significant relationship between the students' socio=
enconomic background as measured by:

Father s' occupation and educaticnal level score.
Mothers' occupation and educational level score, and
their performance in the concept attainment test'.

The correlation coefficients were found to be:



(a)
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Fathers' background = 0.34

(b) Mothers' background = 0,27

Both coefficients were found to be significant at 0=

0,05,

(d)

(e)

(£)

Therefor: the hypothesis-was rejected,

114: Hypothesis four states that: 'There is no
significant difference between the students?
performance in attitude test and their performance

in the concept attainment test', The correlation
coefficient was found to be 0.32. This was significant

at 0( = 0.05. Therefore the hypothegils was rejected.

H5= Hypothesis five gtates that: 'There is no
relationship between the students' extroversion score
as measured by the Junior #ysonck personality
Inventory and their score in the concept attainment
test's The correlation coefficient was found to be
0.03. This was not significant at 9(:- 0.05.

Therefore the hypothesis was not rojected.

HGS

significant relationship between the students'

Hypothesls six states that: ‘'There is no

neurotic anxiety score as measured by Junior Woouck
Personality Inventory and their score in concept
attalnment test'. The correlation coefficient was
found to be 0.08. This was not significant at GC.-

0.05. Therefare the hypothesis was 20t .0 ;. ctod,



(g)

(h)

(1)
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H.?: Hypothesis seven states that: “There is no
gignificant relationship between the students' score
on school factors as measured bys
(a) Perception of laboratory scale
(k) Perception of Tutor and administration

Scale and their performance in the concept
attainment test. The correlation coefficients were
found to be (a) Laboratory 0.25 (b) Tutor and
Mministration 0.34. %(a) and (b) were found to be
significant at = 0.05. Therefore the hypothesis

was rejected,

Hgt Hypothesis eight states that: "There is no
significant relationship between the students score
in the capital cultural factor scale and their score
in the concept attainment test"s The correlation
coefficient was found to be 0.27. This was
significant at OZ." 0.05, Therefore the hypothesis

was rejected,

Hy: Hypothesis nine states that: There is no
significant relationship between the students' score
on the enviromment/Peer group scale and their
performance in the concept attainment test.n The
correlation coefficient was calculated to be 0.21.
This was not significant at ,9(- 0.05. Therefore

the hypothesis was not rejected, Table 4,8 revealed that:
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Hi’ “2' H3, Hys H7 and HB were all significant at M_ =
0,001« The table also showed that Pathers background,
Mother s background, capital cultural factor, laboratory

and reascning ability correlated highly with comprehension.
The correlation coefficients werc significant at K =
0,001, Also fathers background; mothers background;
capital cultural factor, environment/peer and attitude
correl ated highly with reasoning ability. The correlation
coefficients were significant at Ol = 0.001.

4, -4 sStepwisc = Multiple Regression
Analysis

The step-wise multiple regression analysis was
carried out, This was done to explore further the
possible contributions of the variables that were found
to correlate with the concept attainment test. The
multiple regression analysis was carried out for: Boys

only; Girls only; Boys and Girls combined.

To carry out this analysis the variables shat were
found to correlate with plysics coucepls in ach cnse, wore first
arranged in a descending order of magnitude. The order

in each case is as shown be&lows.
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Table 4.10: Order of Variabl.:s Used For Multiple
Regression For BSoys Only.

Correlation

Order Coefficients
Ccomprehension 0.58 l
Reasoning Ability 0.54
utor and Administratio. 0.44
Zapital Cultural Factor 0.43(0,429)
Jothers background 0.43(0.427)
Attitude 0.39
rfathers background 0.35
Environment/Peer 0.31

—

Table 4.11: Order Of Variables Used For Multiple
Regression For Girls Only.

- Correlation
__ .. Order Coefficients
Comprehension 0.63
leasoning Ability 0.56
Attitude 0.41
Fathers background : 0.38

Laboratory 0.36
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Table 4,12: Order Of Variables Used for Multiple
Regression for foys And Girls

Correl ation
Order - Coefficients

Jomprehension 0.59
Reasoning Ability 0.55
Tutor and administration 0.34(0.343)
Fathers Background 0.34(0.335)

ttitude 0.32
Capital Cultural Factor 0.27 (0. 269)
Mothers sBackground 0.27(0.26 9
waboratory 0. 25

o —

After the step-wise multiple regression analysis, only
variables whose increments in 512 were significant at %a
0.05 were considered for further discugsion. Table 4.13
4,14 and 4.15 show these variables for boys only; girls

only, Boys and Girls combined.
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Table 4.13:¢ Result Of Step-wise Multiple Regression
Analysis For Boys Only.

- - . - a4

2 2

Variables R R AR F  Probability
.- - — p & 6 |
{Comprehension -579 335,335 74.690 B/ 000 !
: [
,iRea.soning Ability | «648 «420 ,085 53,229 PZ__OOO

'futor and Administration .718 . .501 .081 48.774 = B/ 000

lcapital cultural Factor |.722 .521 .022 39.400 , £/ 014
r . ! o

Attitude .737° .543, .020 31.839 = B/ 018

B m e e e e s e —— 8

Table 4.714: Result Of step-wise Multiple
Regression Analysis For Girls Only

| Variables R i_ R? | AR IL F fprobabuit;,-!
Comprehension (631 .398 .398 97.986 B/ 000
‘Reasoning Ability 678 .459 .061 62.390 P/ 000
Attitude 711,505 .046 49.745 P/ 000
Fathers background 736 .541 .036 42.872 P/ 001
Laboratory 745, .556 .015 34,622 P/020

Table 4.15: Result Of The Step-wise Multiple Regression
Analysis For PBoys And Girls Combined

.......

Variables R R° A&R? F  Probability
Comprehension 588 346 ..346 157.469 B/ 000
Reasoning Ability 653 .426 .0B0 1108248 P/ 000

Tutor & Administration .684, .467 .041 86,246 P/ 000

Attitude «711 505 .038 64.678 P/ 023

.-
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Tables 4,13, 4.14 and 4.15 were completed for the
sake of exploratory analysis of the different variables
contributing in the physics concept attainment. Table 4.13
shows the result of the step-wise multiple-regression
analysis for boys only, The table shows that comprehengion
contributed significantly with 33.5% of the variance for
concept attainment. Reasoning ability accounted for
BeS% ©f the variance while capital cultural factor and
attitude accounted for 2.2% and 2.0% of the varlance for
concept attainment in physics. All these values were
significant at 9(= 0.05. This shows that the variables.
Reading Comprehension, Reasoning Ability, Tutor and
Administration, Capital Cultural Factor and Attitude
accounted for 54.4% of the total variance for physics
concept attainment for boys. It ig noteworthy that
reading comprehension alona accounted for 61.6% of the

total variance by the five variablese

Table 44714 shows the results of the step—wise
multiple regressicn analysis for girls only. Tbe table
imdicates that reading comprehensgion accounted for 39,8%
of the variance for physics concept attainment, reasoning
ability contributed 6¢% of the variance; attitude accounted
for 4.6% of the variance while fathers—background and
perception of the laboratory accounted for 3.6% and 1.5%

respectively. The values were all significant at X =0.05.
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The result shows that: Reading Comprehension, Reasoning
Ability, Attitude, Fathers-background; Perception of the
laboratory contributed 55.6% of the total variance towards
physics concept attainment for girls only. Comprehension
alone accounted for (71.6%) of the total variarnce by the

five yari ables,

Table 4.15 shows the results of step-wise multiple
regresgion analysis for boys and girls combined. The table
shows that reading comprehension contributed 34.6% of the
variance for physics concept attainment. Reasoning ability
accounted for 8% of the variance while Tutor and
Administration and Attitude accounted for 4.1% and 3.8%
respectively, These values were all significant at N =
0,05, The result shows that: Reading comprehension,
Reasoning ability, Tutor and Attitude acoounted for 50.5%
of the total variance for physics concept attainment when
the effect of sex was rémoved. Out of the total variance
of 50.5% reading comprehension alone contributed (68.5%).
Reading comprehension; Reasoning ability and aAttitude
contributed to the variance for physics concept attainment

for boys only, girls only; boys and girls combined,
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4.5 Modification Of The Duncan
Path Model

The Pearson mement correlation coefficients for boys

onlysy 9irls only and boys and girls combined produced the

ne 12
correlation matrices shown on tables 4.4 page’\4.6 pageham

4.8 pagehruspectively. The correlation matrices were used
to test the hypotheses on section 1.7 for each case. Table
4+16 shows the indepdentdent variables that had significant
relationships at (X = 0.05 with the dependent variable for
each groups

Table 4.16: Independent Variables With Significant

Relationship With The Depandent
Variable For Each Case.

— - e - —

Boys Girls Boys and Girls
Father s-background Father s-background Father s-background
rMothers~background Laboratory Mother s-background
Capital Cultural Capital Cultural
Factor Attitude Factor
Environment/Peer Reasoning Ability Environment/Peer
Tutor/Administration Compr ehension Laboratory
Attitude Attitude
Reasoning Ability Reasoning Ability
Comprchension Comprehension

R e I R

The table shows that these independent variables have
some degree of relatioﬁm_pﬁmth the dependent variable for

each of the cases: boys only, girls only, boys and girls
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cambined, Tables 4.4, 4.6 and 4,8 showed that there were
inter-correlations among the indeperdent variables in each
Caseas Thege inter-correlations are briefly discussed as

follows:

Loys onlye The inter-correlations are: Fathers-
background correlated with mothers-background (r = 0,68)
capital cultural factor correlated with fathers-background
(r = 0s57) and mother s-background (r = 0,49), Environment/
Peer correlated with fathers-background (r = 0,43) mothers—
backgrournd (r = 0.40) and capital cultural factor (r = 0453),
Laboratory correlated with Tutor/Administration (r = 0.34)
only. Reasoning abilit; correlated with fathers-background
(r = 0u44) mothers-backgrourd (r = 0,41) capital cultural
factor (r = 0.37) and attitude (r = 0,37) while reading
comprehension correlated with fathers-background (r = 0.41),
mothers-backgrourd (r = 0438), capital cultural factor
(r = 0.38)s Enviromment/Peer (r = 0.33) and reasoning
ability (r = 0,50), All these correlations were
significant at p( = 0,05, The above dism.?sim shows
that Reading comprehengion correlated gignific;antly vith five
other irdependent variables and had the highest gignificant
correlation coefficient with the dependent variable r = 0.58,
It was followed by Reasoning ability that correlated
significantly with four other indecpendent variables and
had the second highest significant correlation with the

deperdent variable (r = 0,54), Environment/Peer correlated
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significantly with three other independent variables while
capityl cultural factor correlated with two other independent
variabluse Tutor/administration had low positiwve
ingignificant correlations with four cother irdependant
variables and ranked third on the correlations with the
dependent variable r = 0.44, httitude towards physics

had low positive insignificant correclations vith seven of

the other independent variables.

The stepwdse regression analysis showed that those
independent variablas that had the highest number of
intercorrclations with other independent variables and had
high correlations with the dependent variable conbtrimtced the highes*
significant positive effect on the deperdent variable.
These are for boys only: Comprehension 33,5% of the total
varlance for physics concept attaimment, Reasoning ability
8, 5% other significant positive effects are tutor and
admini stration 8.1%, Capital cultural factor 2.2% amd

Atﬁ.me 2;%-

For Girls only. Fathers-background correlated with
mothers-background (r = 0.64), Capital cultural factor
correlated with fathers-background (r = 0,35), Environment/
Peer correlated with capital cultural factor (r = 0,59).
m™itor/;/dministration correlated with Environment/Peer
(r = 0436), Reading comprehension correlated with Reasoning

ability (r = 0,56). A1l correlations were significant
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at (= 0.05. It is pertinent to point out that
Reading comprehension had low positive insignificant
correlations with seven other indepandent variables and had
the highegt significant correlation with the dependent
variable r = 0.63. Reasoning ability had no significant
correlation with any other independent variable but had low
positive insignificant correlations with seven other
independent variables and had the second highest correlation
with the dependent variable (r = 0.56)s. Others are
Attitude towards physics which had the third significant
high correlation with the dependent r = 0.41 and had low
positive ingignificant correlations with cight other
independent variables . Fathers-background and laboratory
followed in that order with correlation coefficients of
r = 0,38 and 0,36 with the deperndent variable. The step-
vise regression analysis showed that the independent variables
with the highest number of correlations with other
independent variables and ranked first and second in their
correlations with the deperdent variable, had the highest
significant effects on the dependent variable. The results
showed that Reading comprehension contributed 39.8% of the
variance for physics concept attainment while reasoning
ability contributed 6.1% of the variance. Other are
Attitude towards physics 4.6%, Fathers-background 3.,6% and

laboratorV 1e5%e



142

For Boys and Giris combined. Fathers-background

- ..

correlated with mothers-backgrourd (r = 0.68), Capital
cultural factor correlated with fathers-background (r = 0.50),
mothers-background (r = 0.40). Environment/Peer
correlated with fathers-background . (r - 0.28), mothers-
background (r = 0.30) and Capital cultural factor

(r = 0455)¢ Tutor/administration correlated with
Environment/Peer only (r = 0.31) Attitude towards physics
correlated with Tutor/Administration only (r = 0.23).
Reasoning ability correlated with Fathers-background

(r = 0e31), Mothers-background (r = 0,28), Capital cultural
factor (r = 0.29), Environment/Peer (r = 0.24) and Attitude
towards physics (r = 0.30). Reading comprehension
correlated with Fathers~background (r = 0.35), Mothers-
background (r = 0.29), Capital cultural factor (r = 0.29),
Tutor/AMministration (r = 0.22) Laboratory (r = 0.25) and
Reasoning ability (r = 0.51). 4All the correlations were
significant at (= 0.05, Comprehension correlated
singificantly with six other indeperdent variables and had
the highest significant correlation (r = 0.59) with the
dependent variable. Reasoning ability correlated
significantly with five other independent variables and had
the scored highest correlation (r = 0.55) with the deperdent
variablee Other indeperndent variables that had
significant correlations with the dependent variable are

Tuto/Admini stration (r = 0,34), Fathers-background (r = 0.34)
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Attitude towards physics (r = 0.32), Capital cultural factor
(r = 0,27) Mothers-background (r = 0.27) and Laboratory

(e = 0.25)l

The Step-wise regression analysis showed that Reading
comprehension which correlated significantly with six other
irdependent variables and had the highest correlation with
the dependent variable Gontributed the highest variance
of 34.6% to physics concept attainment. Reasoning ability
which correlated with five other independent variables and
had the second highest correlation with the dependent variable,
contributed the second highest variance of 8% to physics
concept attainment. Others are Tutor/sdministration 4. 1%
and Attitude towards physics 3.8%. All the variances were
significant at (O = 0.05. It is worthy of note that the
personality factors of extroversion and neuroticism did not
correlate significantly with themselves, the deperdent
variable or with any other independent variable. The
independent variables that had significant effect with the
deperndent variable in each of the three cases considered

are as shown on table 4.17.
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Table 4173 Independent Variables That Had
Significant Effects On The Dependent
Variable For The Three Cases Considered

— e m e e h e e . ma———

: Boys & Girls
Boys' only Girls' only Combined

fmm e m e e e — - -

Reading Comprehension Reading Comprehenw Reading Canﬁmhension

sion
Reasoning Ability Reasoning Ability Reasoning Ability
Attitude Attitude Attitude -
Tutor/Administration Father s-background Tutor/Administr a-
Capital Cultural Laboratory o
Factor

From the correlation matrices and the variances obtained
fran the step-wise multiple regression analysis, it is
evident that Reading Comprehension, Reasoning Ability and
Attitude towards physics were the most dominant variables
that affect physics concept attainment among the variables

used for this study.

A modified path model as a result of the findings of
the study is as shown on fig. 4.1. Neuroticism and
Extroversion were deleted from the model as they were found
to have no significant effects on the independent and
dependent variables. The arrows show the variables that
relate to each other and the figures show the magnitudes
of the Pearson correlation coefficients. Only variables which
have significant relationships with each other at K =
0,05 are shown in the figure. The model is not drawn

to scale,
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DISCUSSIONS, CONCLUSIONS AND
RECOMMEND AT IONS

5.1 Introduction

This gtudy was carried out to ascertain if factors
such as (1) the home background (iil) the personality traits
(1i1) the school factors (iv) the environment/peer
interactions (v) the attitude towards physics and (vi) the
reading comprehension ability of pupils promote or inhibit
their physics concept attainment. It was also intended to
find out to what extent each of these variables seperately
contributed to the attainment. The analysis of data
collected was carried out separately for: boys only; girls

onlys boys and girls combined,

5e2 Discussion Of Analysis Of Data

Table 4.4 shows that the Pearson - correlation
matrix of the independent variables for boys only. Table
4.6 shows that of girls only and table 4.8 shows that of
boys and girls combined. The correlation coefficients
between the deperdent variable (Physics concepts) and the
11 independent variables were extracted from the correlation
matrices as shown on tables 4.5, 4.7 and 4.9 for boys only, <

girls only; boys and girls combined respectively. These

146
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correlation coefficients were used to test the hypothesis
stated in section 1.7 of chapter 1 of this study.
Hypothesis one which stated that "There is no significant
relationghip between the gtudents' performance in the
reading comprehension test and the physics concept test
was rejected at X = 0,05 for boys only; girls only;
boys and girls combined, The correlations was each
significant at ”)G 0.001. This means that there is

a positive relationship between a student's reading

canprehension ability and his physics concept attaimment.

This is consistent with the findings of (Lemke, 1967; Davis, -

19733 Adrian, 1978; and Figher, 1983).,

This shows that reading comprehension is an important
factor in physics attainment, Hypothesis two stated
that "There is no significant relationship between the
students performance in reasoning ability test and their
concept attainment test. This was rejected at )/ = 0.05
for boys only; girls only; boys and girls combined. The
correlation coefficient for each group was significant even
at M- 0.001. This therefore indicated that there
is a positive relationship between reasoning ability and
physics concept attainment, This is consistent with the
findings in similar research by (Lemke and Klausmeier,
19673 Pslla, 1968; Lunzer, 1969; Lawson and Hordiand, 19773
Mcbridge, 19733 Wynoh, 1979). This shows that reasoning

ability could promote the understanding of physics concepts.
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Hypothesls three states that ‘There is no significant
relationghip between the socio-economic background as
measured by: (a) fathers' occupational (and educational
level) scores (b) mothers occupational and educational level
scores and physics concept attainment, The hypothesis was
rejected at X- 0.05 for fathers background and mothers
background for boys only while it was rejected for fathers
background but not rejected for mothers background for girls
only. When the influence of sex was removed, the
hypothesis was rejected for fathers and mothers backgroundse
This shows that there is a positive relationship between
the fathers background and physics concepts for boys onlyj;
girls only; boys and girls combined. However while there
is a positive relationship between the students! mothers.-
background for boys only; boys and girls combined, there is
no meaningful relationship between mothers background and
physics concepts attainment for girls only, This development
could be attributed to the administrative powers and
influence of the father as the head of the family which
is a culture, highly cherished in Nigeria. However studies
by (Thorndike, 1973 Sewell, 1976; Mamillian, 1979; Lynoh,
19793 Cooskey, 1981; Lynn et al, 1985; Hassan, 1985) show
that favourable socio-economic background promote concept
attainment, Macomillian in particular found that father's

educational level had crucial influence on students‘ physics
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achievement,  Shaycoft (1975) Nelson (1979) and Norton
(1969) found no relationship between students socio-economic
background and physics concept attainment. The
discrepancics in the findings by the different researchers
could be attributed to differences in mlvmre, belief,
national policies, techrgology and social orientations as

these findings were made in different countries of the world,

Hypothesie four states that 'There is no significant
relationship between the students' scare in attitude scale
and their score in physics concept attainment. This
hypothesis was rejected at [} = 0.05 for all the groups.
This means that there is a positive relationship between
attitude towards physics and physics concepts attainment.
This is consistent with the findings in similar research
by (Thorndike, 1973; Gardner, 1976; Walberg, 1976; Bajah,
19823 Hassan, 1985). However Orisaseyi,(1976) Kolawole
(1982) could ne relate the students positive attitude to

science to meaningful science achievements by students.

Hypothesis five states: There is no significant
relationship between the gudents extroversion score as
measured by (JEPI) and their performance in physics concept
test, This was not rejected at M= 0.05. This means
that there is no significant relationship between
extroversion trait and physicg concept attainment. This

fiml:l.rg is consistent with those of (Child, 19643 Conklin
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and Ogston, 1978j Mikherjce, 1980; Riding and Dyer, 1981;

Lynn et al, 1985)e

Hypothegds six states that 'There is no significant
relationship between the students' neurotic anxiety trait as
measured by (JEPI) and their performance in the concept
attainment test, This hypothesis was not rejected at

X = 0,05 for all the groups. This shows that there
is no significant relationship between neurotic anxiety trait
and physics concept attainment. This is consistent with the
findings in similar studies by (Child, 194; Conklin and

Ogston, 1978; Muikherjee, 1980; Lynn et al, 1985),

Hypothesis seven states that "There is no significant
relationship between the gudents scores on school factors
as measured by (a) Perception of the laboratory scale (b)
Perception of tutor and administration scale, and their
physlics goncept attainment test. The hypothesis 7(a) was
rejected at A/ = 0.05 for girls only; but not rcjected for
boys only and boys and girls combined. 7(b) was rejected
for boys only; boys and girls combined but not rejected for
girls only. This indicated that there is a positive
rclationship between girls' perception of the laboratory and
their physics concept attainment, but there is no significant
relationship between the boys, boys and girls combined and
perception of the laboratory and the physics concept attainment.

Also there is positive relationship between boys, boys and
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girls combined and their perception of tne tutor ard
administration but there is no significant relationship
between girls perception of their tutor and administration
and their physics concept attainment (Jenksons, 19723
Lawpenzc, 19763 Gardner, 19793 Shuaibu, 1979; Atta, 1981)
all fourxl that good teacher characteristicg and behaviour

promote learning achievements,

Hypothesis eight states that: There is no significant
relationship betyeen the students!' score on the capital
cultural factor and their physics concept attainment, This
was rejccted at (X = 0.05 for boys only; boys and girls
combined but not rejected for girls only. This ahows that
there is a positive relationghip between cultural factors
and physics concept attainment for boys mainly and gtudents
in general, This is consistent with the findings in
similar studies by (Keeves, 1972; Bloom, 1980; Kalinowski
and Stone, 19813 Cooskey, 1981; Franser and Fisher, 1983;
Hampson and Magee, 1985; Morjoribanks, 1980, 1985). No
significant relationship was however established between
capital cultural factors and physics concept attainment

for girls only,

Hypothesls nine states:There is no significant
relationsidp between the studentd score on the environment/
peer scale and their performance in the concept attainment
tests This was rejected at (= 0.05 for boys enly and
not rcjected for girls, boys and girls combined., This shows

that there is a positive relationship between environment/
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peer score and the physics concept attainment for boys.

This is consistent with the findings in similar studies by
(Andorson, 19703 Fraser, 1978; Rutler, 1980; Hower and Durr,
1982). The study also showed that there is no significant
relationship between environment/peer interaction and physics
concept attalnment for girls; boys and girls combined. This
finding is however consistent with the firdings of (Keeves,
19753 Cuttance, 1980; Hassan, 1985) female students used for
this study are mostly from the part of the country where
culturally, girls do not have as much freedom of movement
as their male counterpart. By the nature of some of the
items in the questionnaire 1ike: Do you visit areas of
scientific interest around your home? Do you read together
with your fellow students who do physics around your home?
etc, it is not unlikely that this cultural barrier could
affect their scores on these questions., The references
cited above however show that there is no clear-cut
relationship between environment/peer interactions and
achievement,

In order to explore further the contributions of each
of the variables to physics concepts attainment; the
singificant varianbles for each category were subjectid to
more investigation by using the step-wise multiple regression
mnalysise Tables 4.13-4.15 show the regression analysis

results,
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Table 4,13 shows that comprehension accounts for 33.5%
of the varinnce for physics concept attainment for boys.
Reasonaing ability 8.5%. Tutor ~and administration 8,1%
capital culturnl factor attitude 2,2% and 2.0% respectively,
All the values were significant = 0.05. The results
of the regression analysis shows that: Reading comprehension,
Reasoning ability, Attitude towards physics, Tutor and
administration and Capital cultural factor promote the
understanding of phyisics concepts for boys. They could
serve as predictive variables for physics concepts for boys
only. The major weakness of miltiple regression is that
it does not bring out the significance of variables that
correlate highly with a particular variable once the
variance of any of them has initially been determined.

Lynn et al (1985)s Table 444 shows that fathers-background;
mothers-background; capital cultural factor correlate verY
significantly with comprehension. It could therefore be
argued that the influence of these variables on concept
attainment would be marginal once comprehension has been

det H‘.‘l’lﬂ.n&i -

Table 414 shows the result of the stepwlse regression
analysls for girls onlys It shows that reading comprehension
accounts for 39.8%4 of the variance for physics cancept
attainment, Reasoning ability 6.1%, Attitude 4.6%, F‘athers.‘

background and Laboratory 3.6% and 1.5% respectively,
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The results of the regression analysis show that: Reading
comprehension; Reasoning ability; Attitude; Fathers'
baclkground and Laboratory promote physics concept attainment,

they could serve as proedictors for concept attainment for girls.

Table 4,15 shows that the results of the regression
analysis with the effect of sex removed. It shows that
reading comprehension accounts for 34.6% of the variance
for physics concept attainment, Reagoning Ability 8.0%
Tutor and Administration 4.1% and Attitude 3.8%. These
values show that: Reading Comprehension, Reasonina Ability;
Attitude; Tutor and Administration could promote the
understanding of physics concepts when the effect of sex
is removed and the respondents could just be designated
as students, They could also serve as predictive variables
for the understanding of physics concepts by 'students',

It is noteworthy that table 4.8 shows that: Fathers'
background, Mothers' background; Capital Cultural factor

and Laboratory correlated very significantly with comprehension.
Any further analysis to determine the extent of the effect

of these variables after reading comprehension has been

considered would give only marginal values (Lynn at al, 1985).
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5.3 The Findings

Several factors were identified as the possible
determinants of the physics concept attainment ability of
secondary school pupilsg in Nigerian schools, Hypoth;m
postu Latcd to relate the student scores on the Concept
Attainrent Test and the different study variables linked
to the determinant factors were tested. The analysis of
the study data presented in Chapter 4 and discussed in

8ection 54,2 resulted in the following findingse

The concept attainment scores were significantly
related to three variables closely linked to the possible
determinant factors considered in the investigations The
variables were the students':

(a) 1+ Reading Comprehension Ability
ii. Reasoning Ability

iii. Attitude to Physics

(b) Some of the variables could serve as predictors of
physics concept attainment potenital for specific sexese
Thege are:

For males: Perception of Tutor/Administration and
Capital Cultural Factors

For Females: Fathers' background and Perception of
Laboratory.

(c) A modified form of Duncan's path model with significant
correlation coefficients among the variables was
produced using the reults of the study. This model is

shown as fige.4s1 page )q‘s
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5.4 Interpretation Of The 3tudy
Finaings

S5.4.1 Physics Concept Attainment And
Reading Comprehension Ability

Concept attainment means the learning of a concept.
A concept is an abstraction that represents objects or
events with similar qualities. Alternately a concept
stinds for a set of criterial attributes which identify a
class of objects together with anticipations about other
properties of objects in the class. Reading comprehension
is the ability to grasp the meaning of the material being
read, There are several ways of expressing the comprehension
ability. Basically comprehension involves translating
material from one form to another (e.g words to numbers).
Cther more complex expressions of comprehension ability
involves interpretation of the materials being read through
explaining or summarising. Or again, the expression of the
comprehension ability involves the estimation of future
trends by predicting consequences or effects. The closeness
of the abilities involved in the acts of concept attainment
and reading comprehension is evident from ¢ <lose canination
of the two.

on
The dependence of concept attainment the
reading comprehension ability as a necessary precordition
is evident from the descriptions of the two abilities

presented above. Therefore the study finding relating
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the concept attainment and reading comprenension ability as

a requircment appears to be quite reasonable and in order.

S«4,2 Physics Concept Attainmont and
Reasoning Ability

The traditionally accepted learning theories have
maintainad conflicting cxplanations about how learning
OCcUrss some maintain that we learn what is rewarding.
Others say we learrn to do what satisgfies our basic needs.
ind yet another theory is that we learn when we gain under-
standing . (Thorndike, 1911, Pavlowv, 1927, skinner, 1938,
wertheimer, 1945). All the traditional explanations of
lcarning have been relatively unproductive in advancing
our urderstanding of learning as an event. A more
recent alternative point of viuw about lcarning is this:
there are as many varieties of learning as there are
distinguishable corditions of learning, These varieties
may be d.‘:.ffez%!ti_ated by mcans of descriptions of the
factors that comprise. the lcarning conditions in
cach case, In searching for and identifying
the;sc, one must lock, first, at thc capabilities internal

to thoe learner, and second, at the stimulus situation
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outside the luarner. Each type of learning starts from

a different "point" of internal capability, and is likely

to demand a different external situation in order to take
place effectively(Gagne, (1970). In brief, the varieties

of learning that are currently distinguished, based on
evideonce derived from observation are: (1) Signal Learning.
(2) stimilus~Response Learning. (3) Chaining. (4) Verbal
Association. (5) Discriminating Learning. (6) Concept Learning

(7) mle Learning. (8) Problem solving.

The present view point about 1:arning rejects the
traditionally accepted rosition that all learning is
basically the same. Presently, the position is, that each
variety of learning listed above begins with a different
state of the organism and ends with a different capability
for performance. The most important class of conditions
thot distinguishes one form of learning from another is the
initial state of the learning, that is, its prerequisites.
The different types of learning listed asbove are arranged
in a hierarchy, so to say, implying that each type of learning
requires all the other types of learning coming before, as
pm:EquisitBs. In other words, stimulus - response
learning is casily achieved if the lcarner has the ability
of signal learning and so on. The conclusion derived from
this naturalistic point of view due to Gagne about learning

is that a sequential approach to learning should be most
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pertinent to the devilopment of logical thinking of children,.
Concept attainment is an important link in the sequence of
abilities contributing to the whole precess of logical
thinking. The process of deducing the implications of
facts and assumptions (deductive reasoning) and finding the
cuneral principal common to set instances (inductive
reasoning) make up reasoning. Reasoning ability is an
important pre-requisite for concept learning. The study
finding that concept attainment is determined by the
reasoning ability of the learner lends support to the

progressive view-point on learning,

Again, the rationale of the elementary school
scicnce programme developed by the Commisgicn on Science
gducation of the American Association for the adveancement
of Science, called Science = A Process Approach is the fact
that science is more than product (the facts of science) and
of ¢qual, if not greater, value is the acquisition of the
processes (the intellectual activities) of science, These
rrocessés are observation (using five senses), classifying
measuring, communicating, quantifying, space/time relations,
inferring, and prodicting. They are called the basic
processes and are structured from the simplest skills to the
more complex skills in a definite prescribed instructional
hizrarchye. The processes are introduced prior to the

fourth grade. This hierarchical skill development



160

continues on through all the elementary levels. In
addition, beginning from the fourth grade, specific integrated
skills are introduced, These are making operational
definitions, formulating hypotheses, controlling variables,
interpreting data, and experimenting. Evidently the
integrated skills involved more argi more reasoning ability.
At this point the student would have acquired many basic
science concepts. The whole philosophy of the science
curriculum is that concept attainment is only possible
through the development of reasoning ability. The science
process skills are learned to develop legical thinking and
reasoninga The study finding that the concept attainment
depend on the reasoning ability of the student is once in
confirmity with the fact on which the process approach of

of science teaching is based.

5¢4.3 Physics Concept Attainment And
The Attitude To Physics

Attitude can be thought of as the disposition to
respond favourably or unfavourably toward people, ideas,
events or objects. The disposition is gradually built
up as the combined effect of concepts, verbal information
and emotions. If we consider attitude to physics as the
learning outcome, then, concepts, verbal information and
emotions are the preconditions for the learning of the

attitude. They all are interrelated and make up a closed
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circle. Concept attainment affects attitude to physics
=l attitude to physics affects concept attainmente The
study finding that concept attainment and students attitude
to physics are closely linked is a confirmation of the

interrclationship between them,

5.5 The Conclusion

There are several time-tested learning principles that
ar: relevant to instructional design. Jontiquity,
repetition, and reinforcement are the principles that have
been with us for many years. Though they are skill valid
principles, one of their outstanding characteristics is
that they refer to controllable instructional evuitsz ortoracl
to the learner. Curriculum designers and classroom
teachers can readily devise situations which include these
pﬁmipﬁs. Ingpite of contriving 1earni.ng situations
that include these principles, an efficient learning
situation will not be guaranteed, There are other
necessary conditions to be looked for within the individual
learners, that are necessary to ensure learning, in addition
to the external environment. These conditions are states
of mind that the learner brings to the learning task.

These are previously learned capabilitics of the individual
learner and which appear to be a highly important set of

factors in ensuring effective learnings These internal
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states include information, intellectual skills, and self-
management strategies. These states depend very much upon
prior learning. Factual information must be brought to
bear upon the act of learning. Intellectual skills needed
for learning must be recalled, in order for learning to
occur, A learning event requires the activation of
strateqgies for learning and remembering. Other kinds of
internal events of motivation and self-confidence are alsc
important for learning to happen, Thusg there are two
categories of factors involved in a learning event. Older
learning theories gave greatest weight to external factors
of contiguity, repetition, and reinforcement. The newer
model of learning places greater emphagis on the importance
of factors which originate from the internal source of the
individual 's memory and which include information,

intellectual skills, and self-management strategies

The study findings suggested the conclusion that for
ef fective learning of physics concepts, the most important
determinant rfactors are those related to the states of mind
of the secondary pupils arnd which in turn depend very much

upon their prior learning.

5,6 Implications Of The Study Findings

Features of the educational process should be
determined by the requirements of getting students to

leam ef ficiently. The existence of a student who is
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capable of learning, a teacher who is competent to help
pupils learn, and the essential physical facilities that
make up an effective learning environment are the essential
ingredients of the required features. It is possible to
derive implications of the study findings that have bearing

on the above listed ingredients.

S.6.1 For Sstudents

(i) In the most comprehensive sense of "learning",
motivations and attitudes must also be included as
the necessary learning outcomes. The development of
such human dispositions as these is of tr;u:dma
importance to education as a system of modern socicty.
Most of the tim.es’teachers limit their considerations
to those aspects of learning to what may be termed the
intellectual, or subject matter content that leads to
improvement in human performances having ultimate
usefulness in the pursuit of the individual's vocation
ar profession. And yet the study findings suggest a
positive attitude to physics as a necessary precondition
for effective concept learning. There are a variety
of personal interactions between the teacher and his
students that pertain in a strict sense, to the
acquisition of skills and knowledges that typically
form the content of a curriculum. There are also

yet another set of interactions, including those of



161

motivating, persuading, and establishing attitude

and values., Perhaps the classrocm teachers of physics
in ocur schools are only capable of the interactions
of the former type to the complete exclusion of the
interactions of the sccond catcgory. And again,

even when providing interactions of the first type,
teachers are only able to help pupils learn and acquire
knowledge and skills that are the learning outcomes of
the simpler types of lcarning from among the hierarchy
of eight, mentioned earlier in the chapter,  Students
are not helped to learn at the higher levels. The
higher types of learning are essential for concept

attainment,

(i1) All theories of learning, including Gagne's naturalistic
view peint provide information about how to begin the
process of establishing competence through learning.

It seems that we do not yet know very much at present

about how to continue the process to its highest levels.

As for example, it does not seem possible at present to
specify all the conditions necessary to a!tain the

highest and most complex varieties of human performance

such as those displayed in invention or aesthetic

creativity, Even if it is so, the study findings imply

that the classroom teachers lack the knowledge of information

about how to begin the procesgs of concept attainment,
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Thiy is perhaps, cne of the main reascns of the depresszd
state of physics as a school subject. Qur stucdents
are @t a diseitvantace, because of this, wvaen 1t comes

to concept le:rning.

(iii) Learning becomes «fficient, if the learnina
conditions are carefully planned, bafore pleczing the
student in the learning situation. The plarning
should be concerned with the student's capabilities
both hkefore and after any learning enterprise. In
such planning of learning, ~uestions to be asked should
include the following. From where Joes the student
begin and where is he going? Wwhat are the gpecific
prerequisites for learning, and what will he be able
to do next? For example, learning to count numerically
must precede learning to add numbers. Planning feor
learning is a matter of specifying and ordering the
prerequisite capabilities within a topic to be learned, ‘
and later perhaps among the topics that make up a
"subjects The generally observed depressed state of
physics as a school subject suggests that concept
learning in our classrooms goes on without the proper
planning involving the specification and orderinc of
the prerequisite capabilities for the majority of
Nigerian secondary students. AS indicated by the

study findings, reading compreheasic.. ahiiity, scasunin:
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ability, and rositive attitude to physics are perheps
some of the mest important pre-requisites that are
lacking amonc our secondary students who read physics.
It is not reasonable to suggest that physics as a
school subject has a depressed status because Nigerian
children are incapblz of learning its content. It “n
quite possible that perhaps what is lacking is the
plonning of learning tnat specifies and orders the
pre-requisite capabilities within study topics, and
within the entire subject content at the respective

levels of schooling.

5.6.2 For Teachers

A student who is capable of learning is the product
of the total influences of nature and nurture, The only
means of raising the possibilities of getting greater
proportion of students capable of learning is by manipulating
the influence of nurture on young learners. A great
number of Nigerian children are at a disadvantages when it
comes to the influence of nurture on them. The
disadvantages in this respect becomes an added burden on
the schools when the child arrives there. The schools
hnave a great responsibility to mould young children into
capable learners even when the contribution of their homes

is insufficiunt or even tot .ally lacking. The burden
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falls squarely on the classroom teachers. They are the
individuals who have to achieve influencing the developmer:
of children into capable learners by manipulating the
nurture component of the total growing up environment of the
young learners, So by implications the teachers should

possess the following capabilities, skills, and competencies,

(a) To create and provide interactions within the
classrooms for motivating, persuading, and establishing

values and attitudes,
(b) To begin the process of learning in the pupils.

(c) To specify and order the pre-requisite learning
capabilities within topics and within the entire
subject content that makes up the area of specialisation

of the teacher.

5.6,3 For The Learning Environment

All the variables involved in the physical, social,
and psychological context of learning make up the learning
environment., The variables would include students' attitudes
toward, perceptions of, and emotional reactions to pattemns
of interaction among students and between students and
teachers, The study findings have implications for the
variables linked to the physical context of physics learning.

Though the physical facilitles for instruction are generally
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considered to be not the ideal in Nigerian secoidery scheols,
the study findings suagest that a possible cause of the
depressed status of physics as a school subject should be
the lack of the physics facilitics that are particularly
needed to facilitate the attainment of physics concepts Ly
students, If it were not so, all science subjects would
have had the same depressed status like physicse This is
not the state of affairs. Even if all science subjects

are relatively unpopular among the students, physics is
definitely more unpopular among the sciences. It is
reasonable to assume that textbooks, laboratory facilities,
teaching equipments available to physics teachers in Nigerian
schools are not the ideal cnes to facilitate comprehension
of ideas by students and to develop reasoning ability

needed for the lecarning of physics concepts.

5«7 Recommendations

The implications of the study findings suggested the
following recommendations. The recommerdations were fors:
(1) Improvement of Physics Education in Schools in Nigeria

(ii) Further research related to the present study.
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5471 Recommendations For Improvement
Of Physics Instruction

Concept attalnment is important as a basic requirement
for intellectual development and the learning of the
science process skillss Physics is a school subject
that can contribute towards the intellectual developmen®:
of the students and their mastery of the sclence process
skills. These goals can be more completely achieved
if science curriculum materials used in the primary and
the secondary schools are within the reading
comprehension ability of the studunts at these levels
There iz need to eximine the ~vpilrble

science curriculum materials to see if they are within
the comprehension ability of the different groups of
students for whom they are written. If found wanting
in this regard, other more suitable curriculum materials

should be developed.

The ideal physics learning facilities suitable for
primary and secondary levels need to be identified and
provided as part of normally available learning

environment in our schools.

Suitable curriculum materials, and ideal learning
facilities do not ensure learning if the teachers

competent to make the appropriate use of them are not
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available, More efforts should be made to produce
specialist teachers for science teaching at the primary
school level and Physics, Chemistry, and Biology at the

secondary school level.

Primary science and junior secondary school lessons
and textbooks should be so organized and structured
that sections of the lessons and books could be devoted
to tasks, problems and activities that call for
individual or group reasoning ability exercisese This
could help to prepare the pupils for lessons in physics
at the senior secondarye.

S5ale? E_e_coxmndations For Further
Besearch

Curriculum materials should be developed utilising more
of the findings about the learning problems of students
at every level. As for example, before textbooks are
accepted for a group of students, such should be
subjected to tests of analysis of reading difficulty.
Research studies directed at the analysis of the reading
difficulties of existing curriculum materials should be
carried out to provide guidance for teachers and

administratorse.

Research studies should be carried out to establish
the reading comprehension ability norms of Nigerian
students in the primary and the secondary schools in

the different years of study.
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iii. Research studies should be carried out to specify and
order the learning conditlons for topics in the physics

Courses,

5¢8 Summary

The depressed status of physics as a secondary school
subject in Nigeria prompted this study. The main objective
of the study was to establish any relationships between:
Pupils’ homebackground, Pupils' personality traits, Pupils'
environment, Pupils' attitude towards physics, Pupils reading
comprehension ability, school factors and pupilg physics
concept attainment. The study also tried to determine
the extent to which each of the variables independently
affected physics concept attainment. Nine hypotheses of
possible relationships between the variables and physics
concept attalnment were formulated and tested, The physics
concepts of energy, work, force and pressure were used for
the gtudye These topics are very fundamental in the study
of secondary school physics. They are also likely to be
easily misunderstood and misapplied as their everyday uses

are completely at variange with their scientific meanings.

The path model developed py Duncan (1968) and modified
by Tyler (1977) Hansel et al (1980) was adopted for this
study, Ten instruments were used for the study. Six
instrument s were constructed exclugively for this study,

these are (a) The concept attainment test (b) The
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capital cultural factor test (c) Environment and Peer test
(d) Tutor/Administration test and (e) Laboratory factor
scale and (f) Reading Comprehension test, Two were modified
to meet the requirements of the study, these are (a) The
Attitude scale and (b) The Socio-economic background
information scale. Two instruments were readily available
and these are (a) The non-verbal reasoning ability test and
(b) The Junior Eysenck Personality Inventory. The
reliability and validity of each test were ascertained by

using the appropriate statistical techniques,

The data for the study were collected by administering
the instruments on Form Five physics students from 16
secondary schools in Kaduna State. The schools were
selected by stratified random sampling as effort was made
to ensure that two schools were selected from each of the eight
educational zones in the state. The study used 300 students
made up of 150 boys and 150 girls. The data collected was
analysed using the following statistical techniques:
Calculation of means and standard deviations, Fearson
correlation coefficients and stepwise miltiple regression

analysis.

The Pearson corrclation coefficients revealed thats —
Reading Comprehension, Reasoning Ability, Fathers~background,
Mothers~background, Attitude towards physics, Laboratory
factor, Tutor/Administration, Capital Cultural factor and

Environment /Peer gave positive significant relationships
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( O = 0.05) with physics concept attainment for boys only;
Reading Comprehension, Reasoning Ability, Attitude towards
physics, Fathers-background and Laboratory factor gave
positive significant relationships ( A= 0.05) with
physics concept attainment for girls only; Reading
Comprehension, Reasoning Ability, Mothers-background,
Fathers-background, Attitude towards physics, Laboratcry
factor and Environment/Peer gave postive significant
relationship ( )= 0.05) with physics concept attainment
for hoys and girlg combined. It is noteworthy that the
personality traits of Neuroticism and Extroversion gave no
significant relationships ( X— 0.05) with physics

concept attainment for any of the three cases considered.
The data was subjected to further analysis by using stepwise
multiple regression analysis and the results revealed that:
Reading Comprehension Ability, Reascning Ability, Attitude
towards physics, Tutor/Administration and Capital Cultural
factor contributed significant effects to physics concept
attainment for boys only; Reading Comprehension Ability,
Reading Ability, Attitude towards physics, Fathers-background
ard Laboratory factor contributed significant effects on
physics concept attainment for girls only; Reading
Comprehension Ability, Reasoning Ability, Attitude toward
physics, Tutor/Administration and Fathers-background
contributed significant effects on physics concept attainment

for boys and girls combined.
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The main finding of the study is that (1) Reading
Comprehension Ability (2) Reasoning Ability and (3) Attitud.
towards physics arc determining factors for phyiscs concep:
attainment among the secondary pupils used in the study.
AlsO a modified form of Duncan's path model with significant
correl ation cocefficients among the variables used for the

study was produced,

The study arrived at the conclusion that for effective
physics concept learning the most helpful learning condition-~
are those relating to the previously learncd abiliticg of
the pupils and not those that are external to the pupils.
Recommendations made for improving physics instruction in

our schools werel.

1le Development of physics textbooks that are within the
Camprehension ability of the pupils.

2e Provision of physics leaming environment with
facilities to produce learning experiences conducive

to develop the reasoning ability of the pupils.

3¢ Improvement of teacher education programme content
to produce physics teachers who understand the

conditions of learninge.
Suggestions for further research included the following

1e Studies to determine the reading comprehension ability

of the secondary pupils in the various years.
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3.

4.
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Identification and classification of learning
conditions appropriate for the learning of physics
concepts within the course content for the secondary

Ycarse

Studies for determining the reading difficulty index

of physics textbooks avallable in the markets

Identification of the appropriate laboratory
facilitles and equipment needed for effective

teaching of physics in the secondary schoolse
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AHMADU BELLO UNIVERSITY, ZARIA
FACULTY OF LDUCATICN

Date 24th October, 1984.

The Permanent Secretaky
Ministry of rducation
Kaduna State.

Dear Sir,

COLLECTION OF RESEARCH DATA

The bearer JAMES OTUKA is conducting research in
SCIZNCE EDUCATION Titled: "A Study of The Factors That
hffect The Understanding Of Physics Concepts By Nigerian
Secondary School Students" for the degree of Ph.D.

(Physics Bducation).

The Faculty of Bducation will be grateful if you
could permit him/her to conduct classroom experimentation/
collect data at the schools listed on the next page.

Thank you for your continued cooperation with us,

Yours sincerely,

( signed)
Dr. T. K. Adeyanju
Assi stant Dean
Post~-Graduate Studies Committee.



193
APPENDIX B

SPECIMEN OF LETTSR FROM THE PERMANENT
SECRETARY KADUNA STAT: MINISTRY OF EDUCATION TO
THe ZONAL DIRECTORS

Refs No. NCE/CIE/CA/8/Vol.l/81

Ministry of education
P. Me B. 2017

Kaduna State

Ka‘mao

25th October, 1984 ° ' '
The 'Deputy Director

Zonal Directorate
Dutsin-Ma Zone

Introduction Of Mr. James Otuka A Ph.D.
Candidate Conducting Research In khysics

I am directed to inform you that approval has been
given to “he above named to conduct a research titled
“A Study cf the Factors that Affect the Understanding

of Physicg Concepts by Nigerian 3secondary 3chocol 3tudent. "

2. You will please permit him to visit the following

schools in your &one for the above stated purpose.

1. Sovernment Se:ondary School Dutsin-Ma

2a Government Girls' Secondary School Kankia.

sad.
( F-Yo AkOS ]
for: Permanent Secretary,
Ministry of dducation,
Kaduna State,
Kadund.
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AFPENDIX C
LIST OF SECONDARY SCHOOLS US:sD FOR THE

STUDY

Names of Schools Bducataional
Zone

Alhudahuda College Zaria Zaria
Government Girls Secondary School Soba Zaria
Rimi College Kaduna Kadunsa
queen Amina College Kaduna Kaduna
Government Secondary School Funtua Malumfashi

Government Girls Secondary School Malumfashi, Malumfashi
Government Secondary School Dutsin-ma Dutsim-ma
Government Girls Secondary School Kankia  outsin-ma
Government Day Secondary School Zongo-Kataf Zonkwa
Government Girls Secordary School Zonkwa Zonkwa
Government Day Secondary School Katsina Katsina

Government Girls Secondary School Katsina Katsina

Government Day Secondary School Daura Daura
Government Day Secondary School Mashi Daura
Go\}erment Day secondary School Ikara Anchau

Government Day Secondary School Pambegwa Anchau
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AFPFINDIX D

QUEST IONNAIRE FOR THE STUDY OF THE UNDERSTAND=
ANG OF THE CONCEFTS OF: =ENERGY, WORK, FORCE AND
PRESSURE BY NIGERIA _SECONDARY SCHOOL STUDENTS

In each of the statements numbered (1-30) tick the
answer you consider most appropriate out of the options

(a-d)e

When -a person drives a long distance he often finds
that the pressure gquage indicates that the pressure of

the tyre has increased: This happens becauses-

(a) The tyre expands and the air inside does not.

(b) The air expands and the tyre does not

(c) The air molecules constently bombard the walls of
the tyre at a fast rate and the pressure increases.

(d) The air molecules get further apart and the pressure
increases.

(2) which of the following did the greatest amount of

work in the scientific sense?
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2(a) The biology student who walked about the hilly

(b)

(c)

(d)

3.

(a)
(b)
(c)

(c)

school compound chasing insects for one hour,

The history student who sat in the classroom for

six hours preparing for an examination.

The senior prefect who stood before the students and
addressed them for three hours continuously,

The physics student who stood by the laboratory
table trying to obtain readings from an experimet

for nearly a whole day.
Inertia can be explained as:

The work necessary to bring a moving body to rest.
The force required to stop a body which is moving
The tendency of a body to remain at rest or continue
moving in a straight line.

“

The energy a body possesses by virtue #f its position.
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Just as Yahaya reached his compound, the petrol in
his car finished. He tried all he could alone to pugh

it to the garage and failed. This happened because:

(a) The car got stiff when the petrol finished

(b) The force applied by Yahaya is more than the mass
maltiplied by the accalaration of the car.

(c) The force applied by Yahaya is less than the force

requircd to move the car from rest.

(d) When petrol finished the frictional forces between

the car and the ground d%bl\ed.
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when you are carrying a 'heav):"load (as in the figure
above) you often make a pad on which to place the load,

The pad:

(a) Increasesthe area of contact and reduces pressure

(b) Helps to reduce the mass of the load.
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(c) Exerts an upward force equal to the load.

{(d) Reduce the potential energy of the load.

e Enerqgy can exist in different forms, which of the

following is not a form of energy?

(a) sound (b) Light. (c) Heat
(d) Echo.
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When a torch is switrhea on, light is obtained.
The process that has taken place is:
Chemical energy —  jElectrical energy .___..Heat enercy __ .

Light energy. This process can be described as:

(a) Use of enzrgy
(b) Production of energy
(c) Transformation of energy

(d) Reaction of energy.
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When we are climbing the stairs of a tall building,

the work we do is:

Used to determine the height of the building

the force of gravity.

Used to overcome the force of friction

(a)
(b) Used to overcome
(c)
(d) Used to overcome
surrounding air.
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9 If a stone is dropped into a well nearly full of water,
the stone falls to the bottom ef the well no matter

how deep. This happens because:

(a) The water forces it to go down
(b) The ferge of gravity pulls it down.
(c) The water is unable to exert any upward force on it.

(d) Surface tension is overcome so the stone must fall.

10. The earth is sorrounded by a layer of air, and the
pressure from this high column is great. We are not

crushed by this air pressure becauses

(a) The human body is a solid

(b) Internal body pressure balances air pressure
(c) The pressure is distributed on our body

(d) The density of air is less than the density of

the human body.

11. Astronauts in space always wear space suit when they

want to get out of the space-ship. They do this because:

(a) The pressure is less at high attitudes and causes
discomfort.

(b) wWithout a space-suit the blood would dry up and
the skin will crack.

(c) The pressure is higher at high attitudes and
causes discomfort.

(d) The suit protects them from cold and snow.
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12. Which of these is an example of a body possessing

potential energy only.

(a) A brick set on top of a building
(b) A racing car
(c) A rolling tennis ball

(d) A trailer climbing a hill very slowly.

13. A flying bullet hits an iron door and the door becomes

warme. This happens because:

(a) Iron is a metal

(b) The flying bullet released its power to the door.
(c) The door used its energy to stop the bullet

(d) The kinetic energy of bullet is converted into

heat energy.

14. Air has weight
Water has waight
The smallest oraanism has weight
These objects all have weight because:
(a) Air exerts pressure on all of them
(b) All matter is made of some stuff
(c) Of the inertial forces present in the objects

(d) Of the force of gravity acting on the objects
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The infection syringe is operated first by pushing down
the plunger in the injection tube. On drawing the plunger

back the ture gets filled up. This happens becauses

(a) The force used in pushing the plunger draws the
liquid.

(b) Liquid pressure alone pushes the liuid medicine
into the barrel,

(c) Air pressure pushes the liquid medicine into thre

barrel.

(d) The injection needle is narrow and the medicine

rushes in by force of capillarity only.

16+ When one is cooking at high altitude with a stove
the cooking water will boil at a r:duced temperature,

This happens becauset

(a) The high altitude is colder.
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(b) The wind blowing at the top of the mountain
cools the water quickly.

(c) The fuel used does not burn well due to lack
of oxygen.

(d) The water boils at reduced pressure.

17 In some bridges you often read warnings that lorries
carrying many tones of load should not cross such

bridgese This is becauses

(a) The lorry tyres will be punctured by the bridge

(b) The weight of the lorry and the load might be
too much for the bridge to carry.

(c) The frictional force between the bridge and the
lorry might make the bridge expand.

(d) The wood used for the bridge is not elastic,

- :\\r £
(ht b
: v ! - ! "t.
) i £ #3 \
72 ; R /
S, p
| "“-".‘.\ it
” - J-' . i “- 4
\ *\ i
4 \. i A{ﬁ i [
/ ) ?
s \ \ _} v I f P
H \\' N ]
r L3 o . e i
] ‘. 1 -
f LY \ ;J_‘_ l’i P -~ ~ i -
- : T :
I i \" /J' \
L} ’ 8
S £
N\ \ Y
\ . f ‘ . o ‘__
—— T ! ] -
— - — o 1'[ e
e I o, o 1 K e sl TS
P R | e e



20k

18 We are often advised to do physical exercises in

order to keep healthy and strong. Would you then say

that during exercises:

(a) The person loses energy
(b) The person gains energy
(c) The person conserves energy

(d) The person receives energy from the air,

19« The chief source of energy on the earth is:

(a) Petroleum (b) PFirewood
(¢) The sun (d) Gravity
20.
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The thickness of the dam wall increases as the depth

increases. The construction is this way because:

(a) The base of the dgn will absorb more water than
the top.
(b) Generally in building construction the base is

made much stronger,
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(c) Pressure increases with depth.

(d)
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Large volumes of water presses on the dam wall.
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The water reservoir in a tewn is usually made higher

than the houses aroc\und.

(a)
(b)

the reservoir,
(c)

(d)

The construction is made so as tos:

Decrease the great pressure of the water

Create a pressure difference between the tap and

Store enough water for the town

Make it pogsible for every touwn dweller to know

where the sdurce of water is
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A trailer loaded as shown above easily tumbles at

bends and corgers becauses

(a)
(b)

(c)

(d)

The

The

The

the

The

the

trailer has too much weight

tyres are overworked

height of the point at which the waight of
trailer appears to act is raised.

height of the point at which the weight of

trailer appears to act is lowered.

A machine is a device for making work more convenient

or easler. Which of these is not a machine?

(a)

Broom (b) Hoe (c) Knife (d) Paper.
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2

(a)

(b)

(c)

(d)

25.

\___—__—_——‘

In Katnji Dam, water falling from a high reserveir
moves a turbine which is ewnnected to a generator
that produces electricity. This process can be
described ass

Potential energy-—-=Kinetic energy._yMechanical energy —3
Electrical energy.

Kinestic energy-=Mechanical energy-—Heat energy — >
Electrical energy.

Potential energy._Mechanical energy—Chemical energy——>
Electrical energye.

Mechanical energy-—aKinetic energy—sChemical enerqgy___ -
Electrical energy.

Which of the following statements about energy is
correct?

(a) Owing to constant usc, the total energy in the

universe is decreasing.
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(b) Owing to the discovery of more petroleum and gas
the total energy in the universe is increasing.

(c) Owing to energy conversion the total energy in
the universe is constant.

(d) As the world grows older, its energy becomes

weaker.
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A metal ball, a feather and a piece of paper dropped from
the top of a tall building do not reach the ground at the

same time, This is because:

(a) The force of gravity acts differently on
different cbjects.

(b) The force of gravity is greatest on the ball
and it falls first.

(¢) The upward force on the objects varies according

to their surface areas.
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(d) The force of gravity is least on the feather amd

it should fall last.

27. Farm tractor tyres often have vary large surface areas.

This is because:

(a) They help the tractor to do more work

(b) They help to increase the pressure exerted by
the tractor.

(c) They make the dirver do less work

(d) They reduce the pressure and prevent the tractar

"\ from sinking. -
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A man can easily hold a bucket of water near to his body,
but not with his arm at full stretch horizontally. This

happens becaise:
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(a) When near the body, the moment of the force is
1:':“'-'@.
(b) The moment of the force near the body is smaller
than the moment when stretched horizantally.
(c) The moment of the force near the body is greater
than the moment when stretch horizentally.
(d) When stretched horizentally the moment of the
force ig small. -
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29, Me lifted a block at A and moved it to the mason

at the point C and Shehu lifted an identical blook at
B and alsoc moved it to the same mason at C. which

of the following statements is correct?



30.

211

(a) George's block did more worke

(b) Shehu's block did more work.

(c) George's and Shehu's block did equal amount of
works

(d) No work was done at all.

An example of a process in which chemical energy is

converted to hearkenergy is: i.e Chemical -==J3Heat.

(a) A hammer hitting a nail
(b) A full petrol tank
(c) A torch battery

(d) Lighting a match. -
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(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)

(16)

KEY TO AFPENDIX D

(17%)
(18)
(19)
(20)
(22)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)

(30)
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APPENDIX E

QUESTIONNAIRE ON 30CIO-ENCONOMIC AND BaCKGROUND

INFORMATIONS ABOUT pPHYSICS STUDENTS

Section A

1, Sex /Male/Female/

2 Did you attend a nursery school desZNo/

3. If you stay with your father, uncle, brother, sister
or some other relation or friend, state where the
house is located /Township/Village/

4. Name of town
e.g. Kawo Kaduna.

S5e State the profession or the occupation of the person
you atay with
Note: Do not write Civil Servant, State whether he is
a cleaner, typist, accountant or Secretary etc. Do not
write buslnessman, state whether he is a petty trade,
textile dealer, building contractor food contractor etc,
Father or mgther here should refer to the peopleg you
spend most of your time with.

6. How much education has your father?

Attending a literacy class now

Did not go to a primary school.

Had some primary school.

Finished primary school

Had some secondary school
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8.

215,

? Finished secondary school.

Spent some years in a Grade II Teachers
College

Finished Grade II Teachers' College

Spent sometime in Advance Teachers College
(ATC) er Polytechnic,

Finished in ATC or Polytechnic

Holds a professional Certificate read
through tuition e4ge A.C.C.A,

| Went to a University for sometime
Finished in a University

What is your mother's occupation? e.g

Full-time housewife, Petty trader, Teacher, Typist

Food Contractor, Secretary etc.

How much education has your mother?

Attending a literacy class nows.

pid not go to a primary school

Had some primary school

Finished primary school

Had some secondary scheool

Finished secordary school

Spent some years in a Grade II Teachers' College.

Finished Grade II Teachers' College

Spent sometime in Advanced Teachers' College
(ATC) or Polytechnic,

Finished ATC or Polytechnic

Holds a professional certificate read through
tution e.g. A.C.C.A,

went to a University for sometime.

1 nnangyannag

Finished in a University.
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SCHOOL FACTOR IN TH& UNDERSTANDING OF PHYSICS

CONCEF‘I‘S-DI THE STATEMENTS BELOW, STATE WHETHER

YOU STRONGLY AGREE, AGREE, UNDACIDED, DISAGREE OR

STRONGLY DISAGREE INDICATE YOUR ROSPONSZES BY
'CHACKING ONE OF THE FIVE COLUMNS USING A

Ze

3.

4,

Se

6e

7.

8.

9.

10.

TICK (V') MARK

Examples we have the best physics
tutor in Nigeria.

2: $ 2t 23
fe = % 5% E§
58 B 8 g9 Ha
wW? 2 5 wA unA

We have had steady physics

Most of our physics tutors

teach physics with difficulty.

Most of ow physics tutors are

non Graduates (holders of

B.Ed & B.& are graduates) —— e s e e

My physicg tutor speaks English

The physics WASC results in

my school rave been

dimumj.ng. —— —— ——— ——— ——

The school _ibrary lacks a
good collec-ion of physics
reference bioks. e

Physics hag one of the highest
number of heurs per week on
the school =ime-table. -

The school auythorities always
gyilve prizes "o the best
students in physics every year.===

The tutor doe& not often
correct the carry hom assignments
he gives us. ———
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124

15.

1.

Strongly
agree

The physics tutor encourages hard
work, healthy competition and
excellence among stuents. —

Our tutor knows a lot of
[JhYSiCS-

The school is always very nolisy
throughout the day when the
lesson are going on. —

Difficult physics calculations
are often worked ocut step by
step for us by the tutor. -

The school authorities always
encourage students to work hard

Agree

o

N
)
o

Undecided

in physics.

The teacher hardly speaks loud

enough for us to hear.

Vs -
Ly Ge ,E?;‘-‘.Et?ﬂ Factor

e

Ze

e

4,

Se

O

7e

We do not have a proper physics
laboratory in my school. e

The physics tutor organizes the
practical work properly. -

The physics classes are very
many for the single physics
laboratory we have, -

The physics tutor often
supervises our work duriny
practical classes. ———

The physics laboratory is
filled with the basic equipment
we need for our practicals, ———

During practical classes the

tutor often carries out the
experiments by himself while -
we merely watch.

Wwe do practical physics very
regularly in my school (at least

Disagree

Strongly
Disagree

once a week).



8.

EN

10,

e PT. 0. mo
E 3 L i
5 ¢ 3 § §¢
The groupings for practical §3~ 2 g '§ a-g
physics are always large. — —— S e e
we often find that the equipment
we need for our experiment is
The teacher tries to relate
the practical work to the
topic we are discussing now
in the class. s sawesnl e qaeden i

In Sections B and C indicate your responses to the

following statements by checking one of the columns using

a tick ( ) mark.

1e

2e

3.

4e

S5e

6o

Example: Kaduna State is a technolegically

developed State. Yes No

—7 /7

L He Capital Cultural Factor _
[y

Yes] /No/
Some of my elder brothers/sisters have
done physics at WASC. / 7 / 7
I am the only child going to school
in our house, E Y -~ |
We speak English most of the time
in our house. 7 /7 7
I find it difficult to study alone
at home. / V' / ;

My parents/guardians often advise me to
listen to science programme in radio
and television.

]
A

My parents/guardians supply me with
other physics books, pamphlets and
magazines that are not the school
textbooks.

]
]
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He

e

10.

11.

12

14.

15.

1.

2e

3.

de

My elder brothers/sisters do not help
me with my study of physics at home

During the holidays my parents/guardians
hire a teacher who teaches me physics.

At times I discuss scientific events
with my parents brothers and sisters.

My parents/guardians do not care
whether 1 do physics at school or not
so long as I get promoted every year.

My parcnts/quardians often inspect my
physics assignment book.

My parents/guardians would like me to
do such courses like medicine,
engineering which involve physics.

No body helps me at home when
studying physics.

My parents/guardians never check
whether I study at home or not

My parents/guardians often engage me
in other activities (like farming
trading etc) rather than allowing me
to study after school hours.

We speak the local language most of
the time in our house.

I.  Envircnment And Peer Factor

we live in a crowded and noisy area.

i

/7

|
717

ARARUERINY

AN IRUN

Many who come to our house are scientists,

doctors and engineers.

I find it difficult to read in our
crowded and noisy home.

There is no space for placing a table
and a chair for reading in our house.

|

A

N

7

10

ARV

ANVRURVE Y
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Te

10,

11.

14.

15+

16.

1 sometimes visit some areas of
scientific interest around the place
I live.

Ideas/and beliefs in my area make it
difficult for me to accept some
physics explanations.

I hear visitors to our house state that
physics is important for understanding
modern technology.

Physics is regarded as a very difficult
subject by most students in my area.

My study of physics gives me courage
in operating radio, television, musical
instruments in our house,

I study physics at home with other
students from my area who are doing
physics.

Most of my friends with whom 1 read
at home have dropped physics at school.

I use drums, clay pots, flutes etc. to
verify some physics ideas at home.

My friends often advise me to drop
phy sicse

I construct things at home with which
I use to verify some physics idea

There are no industries, dams,

-
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mechanical workshops etc, around rw\/rpme / 7/ 7

we live in a quiet area of the town

W i )



HERE ARE SOME QUESTIONS ABOUT THL WAY YOU

BEHAVE FEEL AND ACT AFTER EACH UwSTION

‘IS A SPACE POR_ANSWERING 'YES' OR_'NO?

~Remember To Answer Each Question

1.

2.

3.

4.
5.

6
T

8,

10,

11.

124

.
15.

16.

17

around you?

Do you often need kind friends to
Cheer you up?

Do You nearly always have a guick
answer when people talk to you?

Do you sometimes get angry?
Are you moody(ie.emotional}?

Would you rather be alone insted of
meeting others? o

Do ideas run through your head =0
that you cannot sleep?

Do you always do as you are told
at once?

Do yeu llke practical Joges?

Do you ever feel *“just migerablewvw
for no good reason?

Are you rather lively?

Have you #wver broken any rules at
school ?

Do lets of things annoy you?

Do you like doing things where
you have to act quickly?

Do you worry (think) about awful
(bad) things that might happen?

Can you always keep every secret?

Can you get a party going?

YES NO

Do you.like plenty of excitient going on / 7 / ‘;

L7 [7
L7 7
=7 7
7 =7
7 [T
7 7
7 I
7 7
7 7
[T T
=7 [T
7 7
7 7
7 7
7 [T




18.

19.

21a

224

23,

2.

27«
28.

29.

30.
31
32,

33.

34.

35.

221

YES

5

Do you get heavy beatings in your heartz / /7 /[ 7

When you make new friends do you
usually make the first move (ie. do
you greet them first before they
greet you?)

Have you ever told lie?

Are you easily hurt when people find
fault with you or the work you do?

Do you like telling jokes or funny
stories to your friends?

Do you often feel tired for no
good reason?

Do you always finish your homework
before you play

Are you usually happy and cheerful?

Are you touchy (sensitive) about
some thing?

Do you like mixing with other children?
Lo you say your prayers regularly?

Do you become anxious from time to
time?

Do you like playing prank on others?
Do you often feel fed-up?
Do you sometimes boast a little?

Are you mostly quiet when you are
with others?

Do you sometimes get so restless that
you cannot sit in a chair long?

Do you often make up your mind to
do things suddenly?

300 DanG ool Gy oo o ah
ARV UR IR VVRT VR US VTR



36.

37.

38

39.

41.

42.

43,

44,

45.

47.

48,

49,

50.

51.

52.

Are you always quiet in class, even
when the teacher is out of the room?

Do you have many frightening dreams?

Can you usually let yourself go and
enjoy yourself at a gay party?

Are your feelings rather easily hurt?

Have you ever said anything bad or
nasty about anyone?

would you call yourself happy-go-lucky
(ie. always happy in work and play?)

Do you worry for a long while if you
feel you have made a fool of yourself?

Do you often like a rough and tumble
game?

Do you always eat everything you
are given at meals?

Do you find it very hard to take
'no' for an answer?

Do you sometimes feel life is just
not worth living?

222

Have you ever been rude to your parents?/ /

Do other pecple think of you as
being very lively?

Does your mind often wonder off when
you are doing a job?

Would you rather sit and watch than
play at parties?

Do you find it hard to get to sleep
at nights because you are worried
about things?

Do you usually feel fairly sure (ie,
confident) you can do the things you
have to?

YES  NO
7 [ 7
7 [—7
7 [7
7 [ 7
' g
7 7
7 7
7 [ 7
7 [ 7
7 [ 7
7 7
7
7 7
7 [7
7 [7
7 7
7 [ 7




YES NO

53, Do you like going out a lot? VAR A
54, Do you often feel lonely? / 7 I 7
55 Are you shy of speaking first when

you meet new people? £ & £ f
564 Do you often make up your mind when it

is too late? /]
57. When children shout at you do you

shout back? VA S M
58. Do you sometimes feel specially

cheerful and at other times sad

without any good reasons A R  §
59. Do you find it hard to really enjoy

yourself at a lively party? VT S i |
60. Do you often get into trouble because

you do things without thinkinf first? [/ / [/ [/

Please check to see that you have answered all the
questions,

Junior Eysenck Personality Inventory,
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APPENDIX K

THESE STATEMENTS DESCRIBE YOUR PERSONAL ATTITUDES
MOTIVATIONS TOWARDS STUDYING PHYSICS. TICK ONLY
FOR_EACH QUESTION DEFZNDING ON WHETHER YOU
STRONGLY AGREE, AGREE, NOT SURE, DISAGREE
OR STRONGLY DISAGREE

Ee Ce Physics makes life
more pleasant.

Strongly
Agree

Not Sure
Disagree

Strongly

Disagree.

rare

1. I find it interesting to
attend physics lessons.

2. I get bored in physics
practical classes because
it is difficult and — WS —
plotting graphs waste a
lot of time.

3, Physics is full of problems
and abstract ideas. I will
drop it at the earliest - — - -
opportunity.

4. I enjoy solving physics
problems on my own without

any help, - - -,

5¢ I continue to search for the
correct solution to a
physics problem till I get - - - —
it right.

6. I do not waste my time
studying physics because
the teacher often says that
the subject is for those who
do well in mathematicss

75 I get worried when I do
badly in physics test. - - — —

8, I feel happy setting up
physics practical and doing
the experiment to obtain - - e
results
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11,

12,

14+

15.

175

18.

i9.

200

Strongly
| Agree

Physics text-books are very
difficult to understand and
I do not need to read such
books before I survive in 1ife.

Physics Lessons are the most
uninteresting and boring.
lessons I attend in the school — ——-

I will do everything to do
physices in West Africa school
Certificate (WASC) examination

_ because I want to be a sclentigt, =-

I always feel like walking
cut of the class when the
teacher starts to wite some
formula as part of the physics
lessona

Physics has many technical
terms which are hard to
remember _ —

Physics helps me to develop
good reasoning ability. | ——

Physics is msking us slaves
to machine. T

Physics is not good for people, ——

All young Nigerians should take
physics at school. —_—

I like the way physics
challenges us to find out
why things happen. = - S

Learning about the sort of

things that anyone can see .
happening makes physics boring ——
for me,

Physics is worth doing whether
you want to be a scientist or —
not:,

————

&

\pi sagree

{ Strongly
Disagree

a————
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READING COMFREHENSION TEST Time: 35 mins

Read the text carefully and answer the guestions

that follow: ' Nairobi
Sth July, 1965.

Tom Mboya, Kenya's Minister for Economic planning
and one of African's outstanding leaders, was shot dead in
a shop doorway in a crowded Nairobi street this afternoon.
His assassin, believed to be a young African, shot him
twice {5 the chest from a car outside the ghop in Government
Road. The gunman escaped in his car as Mr. Mboya fell.
Police said tonight that they were trying to find two men
who had been speaking to 38 - year - old Mr. Mboya before
he went into a chemist's shop to buy a bott.h.e of oil for

dry Skj-n.

Mrse. Mohani=Sehini-Ghani, a middle-aged Ken}'n_, whoge
husband runs the shop, saild with tears streeming down her
face: 'I had known him for years we walked to the door
and I opened it for him and then I suddenly saw him slump
backwards ard I heard these shots, I said to him, "Tom.
Tom, what's wrong" He didn't answer, but just slumped
against the wall. It was all so confusing. I dragged him
into the shop and then I looked at my hands and saw the
blood on them. I then knew what had happened. 1 poured
water over his face because I didn't know what to do. He
was an old friend, a regular customer and always came into

our shop to buy things.'
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As Mp. Mboya fell, his lane bodygua..‘.;d,l Mr, Joseph Cuma
Nisa, ran forward; but the assassin's car pulled rapidly
away past Mr. Mboya's parked Merce&ég and disappeared.
There were screams. CJrowds ran to the spot. An Asian
doctor called by one of the shop's staff tried to revive
Mr. Mboya with artificisl respirations. Some 30 police
with drawn batons tried to cordon off the road but the
crowd pressed in around them, Half an hour after the
shooting about 2,000 people were standing silently around

the area.

MW Mboya'.s body was taken by ambulance to Nalrohi
Hospital. Riot police ringed the bullding as crowds
shouting "we want to see Mboyg's body' tried to force
their way in. Police dispersed them with ciubs apd teargas
and the crowd stoned passing cars. Shocked politicians
arrived at the hospital to see the body. Mr. Mbova's
bodyguard arrived and collapsed in the read crying: nwIt's
not true, it's not true.” Mr. Achieng Oneko, publicity
;ecretary of Kenyans opposition party KPU, arrived in
1ears saying, "This 1s not a political assassinatian.
There is no question of parties here. He belonged to us
allr. Witness2g in the chemists's and pecople in adjoining
shops were taken to police headquarters for ¢uestioning.
An assistant from the chemist's went to Mbxya's wife,

Pamela. The assistant said; *#hen I got there sghe had
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already been informed by someone that Mr. Mboya had been
in a car accidenti I asked her to come with me to Nairobi
Hospital. She was yery quiet and extremely worried on the
way. On arrival she burst into tears and went into the

hospital.

Sporadic rioting kroke out in Kenya tonight. In
Kisumu, head quarters of Mboya's Luo tribe, people stonzd
stores run by Kikuyus, the largest tribe in Kenya and tre
majority tribe in the government., At Homa, Bay, South
Kisumu, police guarded the Kikuyu population after Luo
tribesemen attacked them. President Jomo Kenyatta
expressed grief and sorrow at the loss of a man of his
calibre and resources. Mr. Mboya who married in 1962,
leaves four young children.., a boy and three girls.

It was the second attempt on his life in two years. In
December, 1967 a Kenya policeman on guard outside his home
fired four shots at him. The man, who had a personal

grudge, was jailed for two years.
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Read the following questions carefully then tick

( V’) the option that answers best each question. No 1

has been done for you.

1,

2e

3.

4

Accarding to the first sentence which of the following
statements is true:

{a)
Vib)
{c)
(d}

The
Mre

{a)
(b)

()
{(a)

Tem Mbhoya was Kenya's only Minister
Tom Mboya was a great African leader
Toin  Mbova was the leader of Africa
Africa has had many outstanding leaders,

statement: The gunman escaped in hig car as
Mhoya fell, suggests that:

The attacker cescaped just before Mboya collapsed

Mboya immediately collapsed before the attacker
escaped

The two actions occurred at the same time
Mboya fell becauge the gunman had escaped.

From the statement: 'We walked to the door and I
epened it for him and then I suddenly saw him slump

backward and I heard these shots,” we understand

that Mboya was shot.

{a)
{b)
{c}
(d}

- in a Nairobl street
- in a shop doorway’
- in a crowded pPlace

~ in a parked car.

From the statement: I then kney what happened",
it is clear

(a)
(k)
(c)

{d)

The Indian lady was in fact a dishonest person.
The Indian lady discussed with Mboya in the shop.

The Indian lady knew somethmg about Mboya's
shooting.

The Indian lady realirzed only later Mbovya's
shooting.
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The line "As Mr. Mboya fell, his lone bodyguard, Mr.
Nisa, ran forward", suggests that:

(a)
(b)
(c)
(d)

The

(a)
(b)
()
(d)

Mr. Mboya had a lonely bodyguard.
Mr., Mboya alone had a bodyguard.
Mr, Nisa didn't know his worke.

Mr. Mboya had only one bodyguard.

statements: "It's not true®

“We want to see his body', and

"Mr. Mboya had been in a car accident,* all

suggest that

Nobody know whether Mboya was dead or alive.

People didn't belive that Mboya could die like that
A

People were shocked to hear Mboya was shot dead

in Kenya people usually arque about the dead.

From the passage we know that Mrs. Mboya was told of
her husband's terrible conditior by )

{a)
(b)
(c)
(d)

Someone unnamed in the passage
the shop assistant from the chemist’'s
the police on duty that day.

somebody from the traffic divisien.

Lefore .she arrived at the hospital we can conclude that:

(a)

(b)
(c)

(a)

Mrs. Mboya was totally ignorant of her husband's
state.

Mrs. Mboya did not have any love for her husband.
Mrs. Mboya did not know where her husband was

Mrs. Mboya suspected the worst might have
happered.
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Ou "People stoned stores run by Kikuyus"' because

(a) The Kikuyus had killed Tom Mboya
{b) The Kikuyus were hated in Kenya.
(c) Trhe Kehyans could not be controlled.

{(d) The Luos highly suspected the Kikuyus.
10, "A man of his calibre and resources” means

{a) a man of outstanding quelities
{b) a man from a good tribe

{c) a man of high clasa.:

(d) a man never in trouble.

11. The most suitable title for his passage 1s

(a) President Jomo Kenyetta Mourns
{b) Crowd behaviour in Kenya
{¢) Assassination of Tom Mboya

(d)} Performance of Kenya Policea



232

KEY TO APPENDIX L

(1) b
(2) c
(3) c
(4) d
(5) d
(6) a
(7 a
(8) d
(9) d
(10) a

(11) c
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In the test that follows you will find some items

which are in the form of pictures. The items are there to
test your understanding of some sort of relationships between
the pictures of every item. The right answer is.one of the
five alternatives given fur every aquestion. These alterna=-
tive marked 1, 2, 3, 4 and 5. When you find the correct
answer, write the NUMBER of the correct alternative in the
space provided at the right hand margin of the test. The
test is mot difficult: though the questions become difficult
gradually. If you find any item to be difficult, then do
not waste time on it; proceed to the following ones.
There will be 10 minutes only for you i{o complete this
test, Please remember that very few can complete the test
in 10 minutes. So do not worry.

Now turn the page and let us look at the examples.
Item No 1 has the correct answer as No 4.

Item No. 2 has the correct answer as No 2
DU YOU UNDERSTAND ?
Will yvou now work out the items 3 to 10, When you finish

I shall tell you the correct answers and please check.

Student's Name:

Form or Class:

Sex: Age:

School:
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