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ABSTRACT

Under the Prinmary Education | nprovenent Project, work
on science materials for the prinmary school began in 1970.
Two teachers' guides entitled Primary Science me and Two and
wor kbooks for the children had been produced in published form
by 1975. Sone formative eval uation had taken place during the
witing of these materials but this was not as thorough as it
shoul d have been because of staff shortages. No study had been

nmade of the effect the programre was having on the childreng

"Thi s study involved evaluating the attai nnent of the
sci ence objectives internms of the children's ability to practice
process skills. It also attenpted to measure children's interest,
active participation and understandi ng of the | essons, as well
as the availability of naterials and ease of preparing and
teaching the I essons for the teachers."

Data was col |l ected by means of teacher opinionnaires

and a children's test to measure the attai nnent of process skills.
The teachers who conpl eted the opi nionnaires rated the programre
as successful in terns of all the measured criteria. The study
reveal ed that some teachers were not teaching science because
of lack of science conpetency and a shortage of science naterials.

Children in PEIP and non-PEI P schools were tested with



the process test and their performances were conpared. The
results indicated that there were sone significant differences
intotal test scores in favour of the children in PE P school s
after one year of prinmary school, but none after two years©
Grls in PEIP schools seened to profit nore than the boys in
terns of an inproved ability to practice process skills.

It was recommended that greater attention be given to
the proper training of PEIP teachers and to suppl yi ng adequat e
science materials to the schools, as these tw factors seened

to be the main linmtations on the programme' s success.
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11 Introduction

Theories of instruction, the design af.theac;rricula and
views oh the nature of Sclence have undergohe & variety of
modifications over the past few decades. Resulting primary
science programmes in different parts of the world have heen f
carefully developed to adapt to these changes, In the United
States, among the programmes developed were the Conceptually
Oriented Programme in Elementary Science, the Elementary Science
Study, Science ~ A Process Approabh and the Seience Curciculum
Improvement Study. In the United Kingdom, the developmént of
Nuffield Junior Science was followed by Sclence 5-13. In Africa,
a team of writers from many different countries helped o develop
the African Primary Scilence Programme for use in East and West
Africa. In all these programmes it was indicated that learning
in young children is likely to be more efflcacious if the child
A3 involved in direct,‘first-hand manipulative experiences
(Macbeth, 1974145+51)s -

This concern for active pupil participation in
the learning experience was advocated in the early years



by writers such as Maria Montessori and John Dewey
and in recent years by the authors of experimental

science curriculum projects. Theoretical foundations

were also supportive of this notion. Developmental

psyohologists such as Piaget, Suchman, Bruner and Gagne

suggested that active pupil partieipation and direct
manipulation of concrete objects was important in the
development of learning in early primary school children.

The Primary Education Improvement Programme (PEIP) in
Science bequn in June 1970, followed the philosophy indicated by
these educationists, and directed itself to the needs of primary
schoal children in Northern Nigeria. The writers found it difficult
to decide which approach to the teaching of science would best suit
the needs of these children. After initially attempting to write
a number of concept oriented syllabi in 1970, it was decided by the
panel of writers to abandon this approach, and to follow the lead
given by the Nigerian Education Resear¢h Council (NERC) by adopt-
ing a process approach similar to thag of Science-- A Process
Approach (SAPA) in the U.S.A. (Young, 1975:24).

By December, 1971, the first book in the form of a teachers’
guide had been prepared in trial form. It consisted of detailed
instructions to the teacher for the teachipg of 2% lewsscns and was
entitled Primary Science One. It ceneentrated on involving the
children and the teacher in activities which provided opportunities
to practice process-type skills such =s, observation, classifica-

tion, measuring, etc.

The lessons differed from the units developed by the African



Primary Science Programme (APSP) in that they were highly structured.
Detailed guidance was given to the teacher of Primary Science One

as it was felt by the writers that most of the teachers would be
unfamiliar with the subject and would need some specific helpe Apart
from some worksheets used in classification exercises, there were no
reading materials as such for the children. A kit of simple apparatus
was designed for use with the book and was supplied to all the trial
schools.

The Primary Education Improvement Programme (PEIP) centred
in Ahmadu Bello University, Zaria, Nigeria, was sponsored by UNESCO
and UNICEF and materials were being developed in English, Mathematics,
Social Studies as well as Science. Under the programme eleven trial
centres were chosen in the former Northern Region of Nigeria. In
each of these eleven centres, six primary schools were singled out
to be project schools. Care was taken not to select only the best
primary schools as project schools. The result was a selection of
schools which represented a good cross-section of the schools in
each centre. Attached to each ¢f the centres were two or more
experienced teachers called Mobile Teacher Trainers (MIT). The
function of an MIT was to train classroom teachers in the teaching
of the trial materials.

The trial edition of Primary Science One was sent to these

66 project schools to be used by the teachers. Very little prior

training of the teachers had been carried out and it was left largely



to the MITs to explain the philosophy behind the gcicnce programme

and how the lessons should be taught, Primary Science One was

presented to the MIT conference in December, 1971 and some ine
service tralning took place at that conference hut, no subsequent
training was provided. During 1972, Primary Sciencc Iwo was
written. This book followed the general pattern of Primary Science
One in that it was geared to teach process type skills through
activities in which teachers and pupils participated together.
There were more worksheets for the pupils although the programme
still emphasised the guide for the teacher.

Evaluation of the materials Primary Science One and Primary

Science Twe had begun and revised editions of these books were being
plamned when two key figures in the science curriculum development
process loft Zaria in 1973. The one remaining writer (Beverly Young)
carried on the writing and evaluation process, and later he was
joined by a second writer P. Oyebanji.

The pattern of feedback in the evaluation process which took
place is shown in Figure 1.1 (Young, 1975:30). Whilst materials
were still in trial form, lessons were tested in local primary
schools close to the Zaria Institute of Education, Ahmadu Bello
University, Nigeria. It was at the Institute that writing took
palce. Often lessons werc taught in the Zaria schools before being
included in the trial editions of the books for use in the project

schools.
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Pre-test Trials in
Local Primary Schools

N/
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At the conference with Mobile Teacher Trainers during the
year, additional feedback information was obtained which helped in
the re-writing of certain lessons. As Young (1975:28-30) explained:

The evaluation was not as thorough nor as vigorous
as it should have been, but it was a good, commonsense
attempt to improve the quality of the original materialse..
The other major source of feedback was through the MITs
in the official project schools. It has already been
indicated that they were our most direct link with the
teachers. But it would be dishonest to pretend that they
were able to provide the detailed and comprehensive
feedback that was really needed. After all they were
responsible for supervising all subject areas in several
classgooms., On analysing their feedback forms, we
discovered that one or two lessons (in the Science Books)
had been seen by no MITs, and several had been seen by
only one MIT.

With greater manpower resources, it would have been
possible to undertake a more vigorous evaluation. In
particular, it would have been interesting to study the
effect of a process oriented science curriculum on
children's behaviour. Did it really develop their skills
of classification, measuring, experimenting, predicting
« « » and sc on? Tests could have been devised if we
had had more time and manpower but it must be realised
that their production is very expensivey both in direct
costs and in man/woman hours.

Before writing this paper, Young had suggested that a more
thorough evaluation study should be undertaken. He left Nigeria
in 1974 after four years of work on P.E.I.P. (Science), and was
anxious for someone to undertake an evaluation of the two teachers!'
guldes, for which he had been the principal author. Large sums of
money had already been spent on the P.E.I.P. but up to this time,
staff shortages in the area of science had made it impossible for
any comprehensive evaluation of the materials to be carried out by

the curriculum writers themselves. In addition, the two teachers!



guides followed a process-oriented approach to the teaching of
science. Such an approach had never before been adopted in Nigeria
and the effect it was having on the children was not known. This
study was therefore undertaken primarily to find out whether intend-
ed changes in the children's behaviour were actually occurring as

a result of the approach of the Primary Education Improvement

Programme .

1e2 Definitgon of the Problem

Curriculum evaluation, as discussed in Chapter 2, can take
many different forms. This study used one form of curriculum

evaluation concerned with the evaluation of the attainment of

programme objectives. It was essentially summative in nature. The

P.E.I.P. objectives were those indicated by the writers of the
teachers' guides.(Young, 197431).
The lessons have as their major objective the
practice by the children of the scientific skills

of cbservation, measuring etc. The overall idea of

the lessons is that children should be encouraged

to raise questions and pose problems about the world

around them, and then scek answers to such questions.

In both the teachers® guides, stress was laid on the
teaching of process skills. Hence, one of the major objectives of
this study was the evaluation of the attainment of these process
skills by the children.

A testing instrument was required to evaluate the attaine-

ment. of process skills by children in the first two years of



primary school. In the Review of Related Literatufe (Chapter 2)
several tests were described that had been successfully used in
other countries, However, no such test was reported to have
been used in West Africa where the ¢ultural background is
different from America or Eurcpe. Hence, & process testing-
instrument had to be designed to measure the attainment of pro=
cess type skills in Nigerian children.

To assess the success of the P.E.J.P. in achieving ita
objectives, a compariscn needed to he made of the children
exposed to the P.E.I.P, with those who attended schools where
the P.E.T.P. did not operate. If the children in the P.E.I.P.
schools performed significantly better in process skills than
those in non~project shcools, the programme could be seen to be
achleving one of its major objectives. Other major objectives
were identified through formal & informal discussions with the
writers of the PJ.E.I.P. materlals. To be successful in attain-
ing these objectives there should be sufficiently high level of;

{i) sgtudent interest,

{(11) student understanding of lesson materlals, and

(iii) student active participation in the lessons.
To obtain information on these factors, the most reliable source
was the classroom teacher. The children were too younng to be
able to supply the sort of information which would be reitable.

Hance, an opionnaire for the teachers of Primary Science One and

Primary Sclence Two was considered essential. In addition, the

teachers of a programme usually have been considered to be the



best judages of its worth (Victor and Lerner, 1971:467).

A further aspect also needed to be considered when the
time and facilities available to the average primary schocl
teacher were taken into consideration. Information as to whether
lessons in the programme were "teachable" needed to be obtained
in terms of;

(1) availability of materials for the lessons, and

(ii) ease of preparation and implementation of the lessons.
Such information was obtained through teacher opinicnnaires for

each of the books Primary Science One and Primary Science Two.

1.3 Delimitation of the Study

The study limited itself to the first two years of the
primary school. At the time this study was begun, Primary Science
One and Primary Science Two for use in Classes I and ITI of the
primary school were in their finalized forms and had been in use
for approximately two years. Primary Science Three was undergoing
some revisions while Primary Science Four was still being written.
For these reasons, it was decided not to include years three and
four in the study.

To assess the attainment of project objectives, project
school children who had been exposed to P.E.I.P, for one and two
years were tested with a process type test. The scores of these

children were then compared with those of children at the same
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class level in noneproject schools, who had not been exposed to
the P.E.I.P.

The teachers involved in the study were those teaching
primary Classes I and II with the P.E.I.P. Science materials.
Thelr opinions concerning the programme were obtained by the use
af opinionnaires. | B

a study of the training and preparation in Science of thé
teachars teaching P.E.I.P. Classes I and II was not included in i
this study, although extensive work had begn done in this area aé
part of a research project by Part IIT B.Sc.(Ed.) students (1977)
in the Department of Education, Ahmadu Belleo University, Zariz.

| The study and the results chtained were referred to in this reporte

Another aspect of an evaluation exercise is the on-site
evaluation of science lessons while the lessons are being taught
in the classrooms, Such evaluation could help to provide direct
and immediate information about the degree of success of the basie
materials and the teaching strategy; Such cbservations have been
omitted from this study because personnel required to complete the
tasgk in tha time interval were not available, In addition, such
observationg in the classroom might have serilous drawbacks. #part
from being a disturbking influence for the children, the teécher;s:

.behaviour becomes modified as a result of being observed. Sometimes
such teachers fear they are belng cvaluaded for other purposes. |
Yr-slte observation can produce ynreal gituations as a result of

this interfurence.



This study was limited, therefore, to a measurement of
student behaviour and post-hoc teachers opinicns for the assess—

ment of the P.E.I.P. science curriculum materials.

1.4 Statement of the Problem

This study attempted to assess the attainment of the major
P.E.I.P. Science objectives. Specifically it sought to find
answers to the following questions:

(1) How successful do the P.E.I.P. teachers rate the
programme in terms of:

(1) children's interest in the lessons
(ii) children's practice of process skills
(iii) children's active participation in the lessons
(iv) children's understanding of the lessons
(v) ease of preparation and implementation of the
lessons by the teachers
(vi) availability of materials for teaching the
lessons?

(2) Do children in P.E.I.P. project schools perform
significantly better than children in non-project schools on a
test designed to measure their ability to practice process skills?

In an attempt to answer these questions the following
hypotheses were tested:

Ho

1 t The teachers of P.E.I.P. Classes One and Two will

not have a positive attitude to the programme.



This will be indicated by an overall mesn response
" not greater than 3 on a scale of 1-5, regarding

. the following criterias |
(1)} children's inéérest _ :;'.
(i1} children's practice of process skills

(1ii) children's active participation in

the lessons

{v) ease of preparation and implementation
of the lessons
{vi} availabllity of materials for teaching
the lessons. o i’. | 9;.A€“if;! 
Mo, : After onhe year's exposure to the progréﬁﬁe; project
school children will not perform significantly

better in terms of total process test scores than

.will children in non-project schools ( <= ,05),.

school children will not perform significantly

better in terms of toral process test scores than

will children in non-project schools (ol = 405)e

cantly higher total process test scores than will
boys in non~project schocls at the same class

le\'&l (Gf. a 005)-

{iv)} children's understanding of the lessons .ft;:

Ho, : After two year's exposure to the programme, project .

Ho, : Boys in project schools will not attain signifi- L.}ai



Girls in project scheools will not attain

significantly higher total process test scores
than will girls in non-project schools (o¢= .05},
Ho_ : Boys will not attain significantly higher total
process test scaores than will girls at the same
class level (xXa .05), I
(1) in project schools, and

(i1} in non-project schools.

1.5 Bagic Assumptions

The basic assumptions on which this research was based
weres | . | |

(1) Children in P.E.I.P, broject schools and children in.
non-project schocls in each centre come from the same populatlon.

{(2) If other subjects in the school curriculum affect

the scores of the children on the process test, the change effec-

ted is gimilar in magnitude for children in project and non-
project schools. _ . |
(3) It is possible to measure the children's ability to

practice process skills using the process test.

(4) The average ability of children to practice process

skills at the time of entering primary school will not differ
significantly from year to year (over a period of three years);
{a) within a centre, and

(b) across the population of project and non— -

13
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project schools.
(5) The opinions of the P.E.I.P. teachers are reliable
regarding the attainment of programme objectives.
(6) This programme can be evaluated through a study of
teachers' opinions concerning:
(a) children's interest
(b) children's practice of process skills
(¢) children's active participation in the lessons
(d) children's understanding of the lessons
(e) ease of preparation and implementation of
the lessons
(f) availability of materials for the lessons.
(7) A primary school Science programme is successful if;
(a) it attains its main objectives i.c. in this
case the practice of process skills by the
children, as measured by a process test.
(b) the teachers rate the programme successful
in terms of;
(i) attainment of the objectives
(ii) children's interest in the lessons
(iii) children's active participation in the
lessons
(iv) children's understanding of the lessons
(v) ease of preparation and implementation of

the lessons
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The Primary Education Improvement Programme was one of
these new curricula through which Science was given a stronger
emphasis in the primary school. The programme began in 1970
and although some formative evaluation took place during the
writing process, no evaluation of the outcome of this programme
has been undertaken by the P.E.I.P. writers and developers. In
order to assess the achievements of the P.E.I.P. in attaining
its objectives, this study has been undertaken. It was hoped
that through this evaluation the value of the P.E.I.P. in helping
Nigeria prepare and train children to be future scientists,
engineers and technicians would be easier to assess. This study
may also provide a basis for the design of instruments to be used
in the evaluation of the P.E.I.P. (Science) in the higher classes
of the primary school. In addition, it might be of interest to
other educationists in Nigeria who are involved in evaluation

studies of other types of primary school science curricula.

1.7 Definition of Terms

The meaning of some abbreviations and terms which may
not be familiar to the reader and need defining in the context
of this study, have been included in this section.

PsEuIePs = Primary Education Improvement Programme. A programme
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which began in 1970 to design primary school materials
for all subject areas taught in Nigerian primary schools,

NJE«ReCs = Nigerla Educational Research Council. A Federxal body
centred in Lagos which advises the Government aon
educaticnal matters.

S«APefe ~ Sclence-~ A Process Approach. An elementary school

| Science programme developed in the U.S.A.

S5.CeI.8. ~ Science Curriculum Improvement Study. An elementary
school Science programme developed in the U.S.A,. |

A P.S.P. = African Primary Science Programme. A primary school
Science programme developed in East and West Africa.

MuP.S.P« -~ Mid-West (Bendel State) Primary Science Programme.

A primary Science programme developed in the Mid-Wesf
{Bendel State) of Nigerila.

M.TuTe = refers to a Mobile Teacher Trainer who was responsible
for training and supervision of PEIP teachers in all
the subjects being developed in the pregramme. =

Project School = A primary school where the PEIFP programme |

was being used under the supervision of a Mobile Teacher
Trainer.

Non=Project School « A primary school net using the PEIP books.

Traditicnal Course - Xn the context of this study, traditional

meant a course or syllabus supplied by the Ministry of

Education or any other course which followed a ‘'content’
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or factual approach to the teaching of sclence in the
primary schoole
Skills - These are the mental 'skills! which the
scientist (in this case the child) uses as he is attempt-
ing teo solve or find an answer to a problem. The process
skills which need defining, because reference is made to
them in the present study, are;
1a Observation - of the physical world, both natural
and man-made. Stress is laid on accuracy and the
importance of identifying the phenomenon to be
observed.
2e Measurcment - refers to a continuous number to the
application of congruent (= identical) units to
measure physical quantities.

3. Classification - is a very wide but fundamental

sclentific skill. It includes sorting, grouping,
ordering and the application of both gquantitative
and qualitative criteria to these processes.

4e Inference - often implies cause and effect relation-
shipse It may be based on a little or much data,

5e¢ Prediction - is pcasible when an event can be
foretold with some degree of certainty. If a
prediction is valid, consistent result should be

obtainable in given circumstances.
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6. Manipulation - refers to the need to give children

the opportunity to develop thelr skill in making
and handling physical objects. The acquisition of
mechanical skllls of manipulation provides an =
‘opportunity for other processes to be naturallf.-
brought out.

7s Experimenting -~ is concerned with the practical

investlgation of phenomena, often by trial and
error technlques, based on previous experiences.

B. Understanding Space Relationships - refers to the

skill of understanding the position of objects in

i relation to one another (c.ge, in front of, behind,
to the left, to the right.) | ' J

Mean Lesson Response = The mean response to all lessons, made
by an individual.teacher.

Mean Teacher Response — The mean response of all teachers to
one leséonn

Overall Mean Response ~ The mean of the responses of all the
teachers to all the lessong concerning a particular
criterion; | l

TCPS -~ Test of Process Skills. This refers to the test used

in this study to measure the ability of children

to practice certain précess skillse



Chapter 2
REVIEW OF RELATED LITERATURE
2 INTRODUCTION
In this chapter relevant literature concerning curriculum
evaluation in general, was reviewed to put the present study in
its proper perspective., The purpose of evaluation, the different
forms 1t can take and its possible scope were outlined, and the

use of student testing and teachers opinicnnaires in evaluation

studies were also discussed, The task and role of the evaluator

T -

re described and some of the problems associated with evaluating
curriculum projects developed by other people were mentioneds A
nurber of recently developed primary schqu science programmes and
the procedures used for their evaluation Qére chosan for discussion.
The background of the PEIP programme and its development were out=
. lined as also.were some of the feasibility studies conducted to -

avaluate 1ts sucéess. -

2a2 ' CURRICULUM EVALUATION TN GENERAL

2421 Purpose of Evaluation

One of the main reasons for the current emphasis on the

evaluation of educaticnal programmes and curricula has been _
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ascribed to the large sums of money that are being invested in
educational innovation. Local, federal and international bodies
that are financing these efforts have come increasingly interested
in the evidence concerning the return on their investments
(Lindvall and Cox, 1970:1). In addition, curriculum evaluation
is carried out to determine whether a programme is achieving the
objectives for which it was designed. The evaluation of the
P.E.I.P. (Science) has been undertaken partly for these reasons.
Several years of hard work and large sums of money have been
invested in P.E«I.P. up to this point. This report attempted to
describe the success of this investment, and the achievement of

the P.E.I.P. objectives.

2622 Forms of Curriculum Evg}uation

Curriculum evaluation can take two main forms. One of
these is the gathering of data while a programme is being developed
for the purpose of guiding the development process. This is termed

formative evaluation. When an evaluational procedure is used to

make some type of summary assessment of the overall value of an

educational programme, the ter.. surmat.ve evaluation is used.

The teachers' guides for P.E.I.P. (Science) went through
a formative evaluation process as was shown in Figure 1.1 p. 5
of this report. The evaluation dexcribed in this report was largely

sunmative in nature as it was unl?%oly that any modification would
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occur in the materials being evaluated as a result of this
evaluation, However, it is possible that the information gathered
in this report will help guide the curriculum writers of PEIP
(Science) who are still in the process of writing materials for
the higher classes of the primary school. The type of evaluation
described in this report could be labelled "conventional". 1In
the past few years newer forms of evaluatlion have been developed
and two such forms are briefly described here.

1« Illuminative Evaluation

Illuminative evaluation is not merely a style of evalua-
tion, but fits more comfortably beneath the broader title of
educational research. It recommends flexibility in method, and
the breadth and variety of data sources, aiming for "description
and interpretation" and a “comprehensive understanding” (Mace
Donald, 1976:121)s In asking the question "What is happening?",
in relation to an innovative enterprise in the curriculum,
rather than"Are we having the effects we wanted to have?“,
illuminative or heolistic evaluators have abandoned the narrow
criteria of success which normally operates in conventional
evaluations Advocates of the illuminative approach maintain
that the human state cannot be adequately represented by ticks
on an observation schedule or scores or quotients derived from

standardised testse.
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(2) Case-Study Evaluation

Case-study evaluation is an intensive detailed analysis

of a curriculum, It makes use of a broad based methodology,

which may include testing, classroom observations, content

analysis of records and materials, interviews with students and

staff and descriptions of physical facilities and resources.

The case-study method also allows evaluators to deal with varia-

bles that are hard to quantify e.g. staff morale and institu-

tional vitality (Anderson et al., 1974:46).

2.23 Scope of Evaluation

and has

The term "evaluation" covers a wide variety of meanings
been used to describe many processes (Taba, 1962:310).

In the first place, one can evaluate anything about
the school's curriculum: its objectives, lts scope, the
quality of personnel in charge of it, the capacities of
students, the relative importance of various subjects,
the degree to which objectives are implemented, the
equipment, materials and so on. Secondly, the term
evaluation may refer to . . . rendering of a value
judgment based on sheer opinion. Evaluation by judgment
can help to describe the various aspects of a programme
such as the objectives, the method of curriculum deve-
lopment and the materials used.

The evaluation described in this report was concerned

with the attainment of programme objectives, evidenced by matche

ing student performance to intended objectives (Bloom, 1971:262).

It was also concerned with value judgments based on the opinions
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of teachers.

2424 Student Testing and the Construction of Tests
used in the Evaluation of a Programme

Many programmes employ student testing as parts of their
evaluational strategy. Not all evaluators are convinced of the
value of this form of testing for it can be very time consuming
and expensive (Harlen, 1975:81-7)« In programmes where student
testing has been employed, group or individual tests were
constructed and in some cases pre and post-tests scores were
compared against a control group. In other cases criterion
measures were used which needed no centrol groupe.

Whatever testing procedure, the design of student

tests required that such tests be both valid and reliable. Student

testing was employed in the evaluation of the P.E.I.P. using a
test that was validated and shown to be reliable according to
methods described in the following paragraphse.

(a) Validity has been described as ™the capacity of the
evidence to describe what it was designed to describe" (Taba, 1962:
321). 1In the context of testing, validity means the capacity of
a test to measure those things it was designed to measure. This
type of validity often referred to as "content validity" can be
established by means of jﬁdges (Bloom, 1971:76). Judges who have
expertise in the particular subject area being tested, are asked

to examine the test items. Any modifications suggested by them
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are made to tha test, until there is a high degree of agreement

that the test 18 measuring what it was designed to measure. The
establishment of test validity by this method is often referred

to as "validation by experts".

The validation of a test can also be established when
children in higher primary grades attain significantly higher
mean scores ofy all sections of the test than do younger primary
children. Validity established by this method is referred to as
"construct validity" (Dietz and George, 1970:341-52).

The process test instrument used to test children in the
evaluation of P.E.I.P. (Science) was shown to possess content
validity and construct validity by these methods.

(b) Reliability can be established using statistical
tests. Among those commonly used are the Kuder-Richardson formulas
20 and 21 (Kuder and Richardson, 1937:151-160). The Kuder-
Richardson formula 20 is applicable to tests in which the items
are scored by giving one point if answered correctly and no point
if answered incorrectly. 1If the scores are corrected for guessing
or if other forms of weighted scoring are used, more complex
variations of the formula must be cmployed. When test items are
of the same level of difficulty, formula 21 can be used. Conversely
it cannct be used if the items are not of the same difficulty. In
such a situation a Kuder-Richardson formula that is useful in

estimating test reliability coefficients of the test items which



are welighted differently and are df différént difficulty is ﬁnffﬂ
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where k represents the number of separate items, 6}?— is the
variance of student scores on a particular test item and fﬁf is
the sum of these variances for all items, and :Igl is the variance
of the total item test scores. (Ebel, 1972, 1972:419),.
“ A second method of estimating reliability consists of
calculating a product moment correlation between total scores énd
sub~test scores. Reliability coefficients obtained in this way can
be tested for significance (Dletz and George, 1970:341-52).

To establish the reliability of the process test used in
the evaluation of the P.E.I.P. neither of the two formulae 20 or
21 were suitable and the altermative formula (1) above was used.
This was because items in the process test were weighted differently
and were not of equal difficulty. Reliability of the process test
was also established by calculating product moment correlations

between sub=test and total scores,

225 Teachers Opinions used in the Evaluation of a Progr&mmé

In the evaluation of a curriculum the use of informal
devices as a means of gathering information is a generally accepted

practice (Taba, 1962:329), Often these informal devices take the
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form of opinionnaires or observation sheets completed by the

teachers. The use of such devices is considered important in ff;ﬁ?ﬁ

addition to student testing (S.T.E.P., 1975:124). SR

. Formal tests (on students), while they

L constitute a refinement of observations, which can be

' made in less formal clrcumstances, will never wholly

replace the organised perceptions of teachers sensitive
to the reactions of their pupils to their teaching.

In most of the programmes described in this cﬁapter in
the following sections, the teachers played an important role in
the evaluation strategy. In the evaluation of P.E.I1.P. (Science},
teachers' opinions were used to help determine the attainment of
programme objectives. In addition, they were asked to comment on
Hinteresth, M"active involvement! and *understanding" of the

children. In a programme such as P.E.T.P. where stress was on

teaching process skills to children, active involvement of the

children was essential, Equally important was the interest shown _V..a

by the children in the lessons. The teacher's suitability as a
judge of children's interest was emphasised in the evaluation of
the Elementary Science Study (Victor and Lerner, 1971:463), -

The evaluation of the ESS unit 1s a process -
which is implicit in the teaching of that unit. '
Because the teacher is actively involved in the study,
he ls continually aware of the degree of his students
participation and their learning success « « . The
most satisfying form of evaluation reported to us is
a subtle one. Teachers tell us of children's excite-
ment at what they are learning and of their enthusiasm
for the ways in which they are learning. A student
who has hardly participated in class comes alive.

A child who has been unsure of himgelif speaks up,

el

-
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'I know I am right because I tried it'. To us an
interested class is a successful one.

In the evaluation of P.E.I.P. (Science) the teachers were
asked in addition to comment on the "ease of preparation and
implementation of the lessons". To be successful, lessons needed
to be fairly easy for the teachers to prepare and to teach. In
Nigeria, where primary school teachers, in the majority, were
occupied teaching all the subjects in the curriculum, lessons
which were difficult were unlikely to be taught.

In most cases, where a programme undergoes a fairly
thorough "formative evaluation" stage, lessons difficult for the
teachers are modified or re-written before reaching their final
forme In the case of P.E.I.P. as was pointed out in Chapter One
of this report, the formative evaluation was not as thorough as
it might have been. Because of staff shortages, feedback on a
number of lessons was sometimes completely lacking (Young, 1975:68).
With this in mind it was decided to ask the teachers to comment
on the "teacheability" of lessons in this summative evaluation
stage.

A kit of simple materials was supplied with the P.E.I.P.
teachers!'! gquides. Many of the items in the kits were available
in local markets but some could be broken or lost. Since the kit
and other materials were essential for some of the lessons,
teachers were alsc asked to report on the "availability of mater-

ials", It was believed that to be successful, the level of
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material availability should be high. . . . -~ 7 o

2426 Teacher Preparation and Curriculum Evaluation

The preparation of teachers to teach a programme was
considered to be of great importance. Some educators have main-
tained that the success of any programme is very dependent on
it (AAAS, 1968:12). I o Coe

Evaluation of the teacher education programme

has shown that successful teaching of this curriculum

- {8cience-- A Process Approach), as measured by

performance of children, depends on the teachers own

competence in the science processes,

The curriculum writers of the Mid=Western State Primary
Science Programme (MPSP), aware of the importance of training the
teachers to teach primary schocl science, crganised a three-month o
training course for this purpose. Arrangements were made for the
in-service training course to be itself evaluated along with other
aspects of MPSP (Falayajo, Bajah and Yoloye, 1976:1-72). A sumnary
of this evaluation is contained in Chapter 2, Section 2.7 of this
report. : S .

Regarding teacher training and curriculum development
Young stated (1975:76);

Teachers are the key to curriculum development.

In the flurry of activity which surrounds the production

of materials, or in the curriculum conferences with

their resounding recommendations, teachers are easily

forgotten. Most curriculum projects discover that

changing teachers is the major censtraint on the

dissemination of ideas. Inev1tably, they become involved
with in-service training, teachers in trial scheols,



teachert's centres or teachers asscciations. Less often
do they recognise the importance of injecting their
ideas or experiences into pre-service training courses
for teachers.

The training of teachers of P.E.T.P. was not directly
: surveyed, but was investigated by =students in the Department of
: Education, Ahmadu Bello Universliiy, Zaria under the supervision of
the present writer. The results are discussed in Section 2.83 of

. . this report.

. 2427 The Task and Role of the Evaluator

The task of the evaluator has been discussed extensively
(Lindvall and Cox, 1970:56=57).

Once a programme has been developed 2nd 1s
fully functioning, the task of the summative evaluator
is to describe what the programme does and what 1t is
worths The evaluator has to consider what kind of
information about a programme would be most meaningful.
He will have to define and delimit his task. In doing
this, he will be using his judgment as an evaluator
to decide on the most useful type of information to
provide and will consult with other sources and
authorities to help him in making his decision.

A major contribution to the general improvement
of the task of curriculum evaluation can be made if
the evaluators come to recognise the necessity for and
the importance of this very conscious and serious
delimitation of the task of the evaluater « « « Similarly,
a curriculum evaluator c¢innet afford to be distracted by
attempting to answer all possible questions about a
glven programme or he will scon see his task growing to -
such magnitude that he will abandon it as being impossible.

The limits and the reasons for the limitations in the
evaluation study of P.E.I.P. (Science) were specified in Chapter

One. The study has only included information that was considered
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to be most useful and relevant to the programme writers who are
still engaged in writing materials for the higher classes of the
primary schoole.

The role of the evaluator has been described as a difficult
one (Schools Council, 1973:6).

There are few people who do not resent the

attack on their professional competence implied by

the criticism their material receives when put on

trial, least of all the assertive person who may well

be the best curricular apostle. Nevertheless it is

important that the evaluator should be able to make

such criticisms, inhibited neither by his own involve-

ment in the writing process nor his relationship with

other team members.

Independence of the evaluator is seen by some as important
(Harlen, 1975:15). In this way, the evaluator is not emotionally
involved and can gather evidence impartially and objectively.
However, the evaluator must be sufficiently well informed about
the purpose, content and context of the work to enable him to
gather useful evidence.

It is felt that becuase the evaluator of P.E.I.P.
(Science) had not been involved in the process of writing the
materials for P.E.I.P., he could be unbiased in his judgment of
the programme's effects. Careful review of the P.E.I.P. (Science)
objectives, materials and procedures prior to the onset of the

study has satisfied Harlen's criteria regarding the evaluator's

knowledgeability.



32

2e3 L 7 SCIENCE== A PROCESS APPROACH (SAPA)

2231 Introduction

Since the mid-fifties revolutlonary changes have been
taking place in the teaching of scionce in the United States.
Teams of scientists, have attempted to bring about far reaching |
improvement in the teaching of science, at all levels, including
the elementary or primary school level (AAAS, 196817).

e Believing that experience with science must
FEI begin with the learning of lanquage and continue

' throughout the educational process, the Commissicn
of Science Education of the American Association

for the Advancement of Science, with financial
support from the National Science Foundation, embarked

upon the preparation of a science programme for the 3:;_*' '2"

elementary school. Materials were first written
during the summer of 1963 and in each of the following
summers through 1967. During each school year, begin-
ning in 1963-64, the materials were taught by teachers
in ten or more tryout centres across the countrye.

The feedback information from the teachers in these tryout
ceﬁfres and a systematic evaluation of the children's acquisition
of sclence competencies after each exercise were used as the basis
for revising and rewriting the materlals during eagh succeeding

summer writing session (Livermore, 1964:271). o
Y ¥

. 5.32' Differences between SAPA and Hdré Traditional
Elementary Science Curricula

In some elementary classes, programmes In science have

consisted of more or less separate units in which the children
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learned about spiders, magnets, ant-lions, birds, plants and many
other similar types of things. By the end of such courses, the
children had learned a number of facts and concepts about the
world of science. These types of programmes assumed that science

was mostly a collection of facts and concepts about the natural

worlds Science-- A Process Approach did not make this assumption,

it was concerned rather with what scientists do, when trying to
solve a problem. The writers of SAPA maintained (AAAS, 1968:7):

Science is much more than an encyclopedic
collection of facts, and that children even in the
primary grades, will derive much more from the study
of science 1f they learn the behaviour of scientistse.
Although the behaviours of scientists are complex, they
have been classified into a number of process skills,
some simple and some more complex. These intellectual
activities of scientists, the processes, form the core
of Science-- A Process Approache

Science exercises for the primary grades stressed the
basic skills of: observing, classifying, using space/time relation-
ships, experimenting, using numbers, communicating, measuring,
inferring, predicting and manipulating. Skill in applying these
basic processes provided the foundation for the more complex or
integrated processes which were the fundamental elements of

Science—— A Process Approach in the intermediate grades. The

integrated processes were: formulating hypotheses, controlling
variablegyinterpreting data, defining operationally and
experimenting.

In Science-~ A Process Approach, the ability to read was
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not so essential as it was in many traditional curricula. Thus,
inquiry into Science could begin as early as kindergarten.
Success did not depend on skill in reading, but on the ability
to use the processes of sclence. This essential differences had
important implications. It meant that the degree of reading
skill was no longer a factor controlling science learning (AAAS,
196818) o

The first two teachers' guides written for PEIP (Science)
adopted the process approach outlined above. The decision to
adopt thils approach was made after the conference on primary
science arranged by the Nigerian Education Research Council.
In this conference, the science panel recommended that this
approach be adopted for primary schools throughout the country

(NeEeRoCey 1971:1)e

2+33 Materials for Teaching the Programme (SAPA)

Most of the reading materials prepared were for the

teacher only. Rather than reading about science, in this curri-
culum, children learned science through the use of thelir senses,
mental involvement, and direct manipulation of things in their
immediate environment. In addition to reading materials for the
teachers, a kit of practical materials was available for the
children., Some of the pratical materials were duplications of the
sort of things that would be found in any normal school; and the

empahasls in the production of kits to accompany each exerelse was



Bullt into the exercises for the lower grades were two
measq:es to assess pupil achieﬁement. These were the Appralsal
Heééufe and the Individual Competency Measure. The Appralsal was
planned as a class activity which assisted the teacher in deter-
mining hgw the class as a whole appeared to have achieved the i
objectiveélbf the exerclse. The Competency Measure was adminiéfefed
to individual children by the teacher or professionally prepared
assistanﬁ. For the higher grades both a Group and an Individual
Comﬁétency Neasﬁre exlsted to help determine whether or not a child
could perform the tasks specified by the objectives, after having
had the experiences provided by the exercise, PR

The Individual Competency Mcasure was designed‘fo eﬁé{ﬁagé.
the.échievement of individual children, and the Group Competency
 Measures were written tests tc be administered to the class and

were designed also to test individual achievement. It was believed

that when a Competency Measure was administered to an individual, - .~

the téster was able to cbserve just what the child was able to do.
These tests had the advantage that the child's achievement did not
depend on what he was able to rcads The Group Competency Measures
had the advantage of all group written tests = they could be
administered simultaneously to all children in a class. A child's
ability in the group tests did depend in part on his ability to

read and there was little opportunity in a written group test to
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test how the child handled equipment or planned or carried out
an investigation.

The Competency Measures were carefully tested during the
tryout years. Each test included in a Competency Measure, tested
the mastery of an objective of the exercise., The tasks employed
were intentionally designed to use content material different
from that of the exercise., In this way, the Competency Measures
assessed whether the child had indeed acquired the process
capabilities described in the objectives of the exercise.

In the overall evaluation strategy of Science-- A Process
Approach, the long range achievement of process goals was appraised
by the Science Process Measure. This measure was designed to
assess pupil capabilities in all the basic science processes
identified by the curriculum. With behavioural hierarchies as a
guide, seven processes measures were developed (1968) for the
eight basic processes, one for each process except Communicating
and Predicting, which were combined in a single test. Process
measures were provided for Observing, Classifying, Communicating
and Predicting, Measuring, Inferring, Using Numbers and Using
Space/Time Relationships. The total testing time required for
administering these seven tests to an individual child was about
two hours. Work was begun in 1967-68 on Process Measures for the
five integrated processes but no report of the results has been

found in literature. In the tryout experience it was felt that
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teaching aides and others not especially trained in such testing
could satisfactorily carry out the testing following suitable
orientation. This offered the possibility of using the process
measure in many schools where guidance counsellors and trained
testing personnel were unable to devote much time to the process
of testing.

In the materials for the P.E.I.P. (Science) no group
appraisal measures were specifically designed for the classes.
Workbooks accompanying Primary Science One and Two contained some
brief exercises for the children to complete, which could be used
in part to assess individual children's progress at regular inter-
vals, They did not rely on the ability of the children to read,
and instructions for each of the exercises were given by the class
teachere.

The process test described in this report was the only
reported instrument that has been developed to measure the achieve=-
ment of children taught under P.E.I.P. in the first two years of
primary schoole. The test could be administered by teachers in
the schools after a short period of training in the testing

procedure

234 Studies Involviig AAAS Science—— A Process Approach

Folow-up studies on Science—— A Process Approach have
been conducted by numerous researchers (Gallagher, 1972:19-46).



Some of these studies which were relevant to the present study
are discussed here.

McGlathery (1968:1) carried out a study which constrasted
the effects of instruction in Science-—A Process Approach and a
local science programme on the achievement of five and six year
olds from different socio-economic backgrounds. The criterion
instruments used were the Competency Measures developed by the
AAAS. The results of the study showed that children instructed
in SAPA scored higher on the Competency Measures than children
in the control group. Five and six year old children scored
about equally. Middle class children scored higher than lowar
class children on tasks requiring verbalisation, but no differences
were observed on non-verbal tasks. In the evaluation of P.E<I.Ps,
no attention was given to social class because of the difficulty
of defining this concept in the African context. If social class
had been considered, it would have been interesting to have seen
whether results followed the same pattern as those in McGlathery's
study.

Raun and Butts (1967:261-8) carried out a study which was
concerned with the relationship betwcon strategies of inguiry and
pupils' cognitive and affective behavioural change. Pupils from
grades four, five and six who had previously had no inquiry-
centred instruction were given 5 months of experience in’ Bedence-

A Process Approach. After instruction these pupils were tested




on achievenent, attitudes, recall and divergent thinking. The

findings éh;;e& EHat performance in observing, classifying, using
numbers and using space/time relations was correlated with o
behaviour factors associated with intelligence, divergent thinking,
sciénce recall, reading and perception of potency of science.
Partin (1967:1) compared achievement and interest in
science between fourth grade studentg who were taught by SAPA anah.;ff'
a céntrol group of fourth graders who used a more traditicnal
approachs. The criterion measures used were the California Achieve-
ment Test, the Sequential Tests of Educational Progress - Sclence,
Competency Measures, and an investigator developed Informal Interest
Inventorv. The performance on the Competency Measure was unrelated
to I.Q- in contrast to the results cbtained by Raun and Buttse.
Thesé two studies show no clear relationship between intelligence
and the ability to practice process-type skills. In the evalqatiqr_;_
of Pu.E«.I1.Pe. no measures of inkelligence were available forzéﬂé o
children tested, as there is no known intelligence test for this
age group in Nigeria. . v ' :ﬁ;ﬁ
Macbeth (1974:45~51) carried out an investigation to test
the importance bf manipulative cxperience in the attainment of
science process skills for kindergarten and third grade pupils.
Prior to the beginning of the instructional sesslons, each child

" was administered the Science Process Instrument (part of the SAPA

- programme) to assess his general level of skill in using the

Vi
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procaesses of sclence. Students were then paireglop their scores
on this preassessment test, so that they were oépoéite someone of
the same ability. One group was then taught with lesson material
so that each pupil had the opportunity to actively take part in
cach exercise., The pupils in the other group however, had no
opportunity to manipulate objects during the exercises. ©On a
subsequent series of lessons, the partners changed rcoles. The
results of the kindetgarten testing showed that the mean score for
the manipulator treatment was significantly larger than the mean
for the nop=manipulatcr treatment. The results of the third grade
testing showed that there was no significant differences between
the two groups.

The results of this experiment suggested that the influence
of direct firstwhand manipulative experiences in the development
of process skills may well be more important for the early primary .
grade child than for older children. "This Qbservation was supporte
ive of theoretical literature that has.sugéested thét éhildren in
Piaget'!s "pre-operational stage!" must cperate onh concrete objectse
Ag they mature, children become less dependent on manipulative
learning and more on wverbal learning. Although, this may not be
universally true, it seemed to be confirmed in the learning of
process skills. S o f:ﬂ;}éyiJ... Y
| Dietz and George (1970:341-352) identified Ifspéci.fic. skills <0

they believed to be part of the problem solving process and then
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attempted to measure the children's strengths and weaknesses in

the identified skills by means of a picture test. The children
tested were in Grace One, Two and Three. To minimise variance
due to reading, the directions and the test questions were posed
orally and each pupil was supplied with answer sheets containing
only pictures. The child indicated his answer by palecing an "X"
in a box beneath one of the picture choices given for each quest-
ibns Bimilarly, to minimise variance due to reading, in the
evaluation of the P.E.I.P. all the student tests were posed orally
and the children were required to respond by completing a practical
tasky

To establish construct validity of their tests, Dietz and
George (1970:345«46) offcrred evidence to show that the Problem-
solving 8kills Test rieasured the ldentified skills and science
principles built into it. One type of evidence was that pupils
in the upper primary grades attained significantly higher mean
scores on all sections of the test than did children in lower grades
Two kinds of reliability coefficients were computed while forming
this test. The coefficient of intcrrnal consistency was estimated
to show consistency of perfermance on different parts of the test.
This coefficient was -ompu*ed by the Kuder-Richardson Formula 20.
Coefficients found a1 this manner proved to be moderately high.
The second method used to estimate reliability consisted of

calculating a pr-duct-moment correlation between total scores and
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Iéﬁb—teéﬁ.scores. The c@fﬁeiatiﬁﬁs weré signifiéanﬁly ﬁiéh. The
reliability of the process test used in the P.E.I.P. evaluation
was astablished in these two ways. Evidence of validity of the
process test used in this study was also obtained by showing that
children in higher grades scored significantly higher on all parts
Of the test than those in the lower gradess | | R . |

Walbesser and Carter (1970:1-8) investigated the effect
of changing the task and response format from an individual to a
group format. The group and individual competency measures were
examined for two tryout years 1566-68 in 14 test centres in the

United States. The pooled results indicated that there was no

Idifference in the results for behaviours associated with writing,
identifying and stating a rule in writing. However, for behaviours
asgsociated with naming orally, constructing, demonstrating,
describing orally, applying a rule, and distinguishing, the number
of subjects able to complete such tasks decreased when the format
was changed from individual to group. As the writers pointed out,
"he slgnificance of the results for teachers is their effect on
Jjudgments of student attainment. By using more convenient group
format tasks, the teacher may bo undercstimating the attainment
of students". Individual testing was used in the evaluaticn of the
P.EeI«P. (Science) in order to avoid possibly underestimating the

attainment of the children on practical testse =
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244 THE SCIENCE CURRICULUM IMPROVEMENT
STUDY (s8CIs)

2241 Inkroducticon

The Science Curriculum Improvement Study was used &8s a .
source for ideas for the writers of the P.E.I.P. Although the H::;~
emphasis of the 5CIS was more conceptually oriented, some of the
activities for the children in both programmes were similar.

Mr. Sauna, introduced in Primary Science One (P.E.I.P.) and used
as a central theme throughout the book was identical to Mr. O used
in the units on "Relativity" and "Position and Motion" in the SCIS.

Some other lesscons which were similar are shown in Table 2.1.

Table 2.1

Compariscon of Similar Lessons in
SCIS and the PEIP

scIs ] . PEIP
An Object Hunt o Another Look at the School
o Compound
Material Objects (Lesson 2) Primery Science One {(Lesson 9)

Grandma's Button Box . Colour as a Property
: Size as a Property
Colour and Size

Material Objects (Lesson 3) Primary Science One {(Lessons
o N 10,11 and 12)




Table 2.1 {cont!d)

S5CcIS ' § - PEIP

Secds and Plants Observing Change in a
: Growing Plant (Primary
Science Onel

Organisms - Part One Saed Germination (Primary
Science Two)} Lesson 16

Variation in Green Beans The Number Tree
Variation and Measurement Primary Science One
(lesson 4} (Lesson 25)
Models for Electric and _ Torch, Batteries and Bulbs
Magnetic Interaction
Student's Manual Primary Science Two
(Activity 2) (Lesson 21)

2442 Raticnale of the SCIS

The writers of the SCIS bhelieved that a person's scientific
literacy resulted from his basic knowledge, investigative experience
and curiosity (Karplus, 1970:18~=11).

Tn the SCIS programme, these three factors were e
integrated, bkalanced, and developed through the '
children's involvement with major scientific concepts,
key-process oriented concepts, and challenging problems
for investigation. Educators have frequently distinguished -
among content; process, and attitude when they described
an educational programme or evaluated its outcomes. The
SCIS programme combined these factors. Children were
introduced to knowledge of scientific content through
thelr experiences with diverse physical and biolegical
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méterials. And, in the course of their investigations,

they engaged in observation, measurement, interpret-

ation, prediction, and other processes.

- Central to the SCIS programme, was the view that

"changes take place because objects interact in reproducible ways
when manipulated in similar conditions" (Karplus, 1970:11}, By
interacticn was meant the relation among cbjects or organisms
that do something to one another, thereby bringing about a change.
The four major scientific concepts used to elaborate the inter-
action viewpcint were “matter", “energy", “organism" and "eco-
system®, Children*s experilences and investlgations in the physical
scliernce sequence were based on the first two; the last two provided
the framework of the life sclence sequence.

In addition to the four major scientific concepts, there

ware also four process-oriented concepts which were central to

the SCIS conceptual frameworks These were referred to as Property, - }f

'Refe;ence Frame, System and Model. These concepts, together with
others that related tec specific units were, it wasg believed, the
heart of the processes of observing, describing, comparing,
clasgifying, measuring, interpreting evidence and experimoenting.
The SCIS programme was based on two sequences of units which were
studied alongside each oth;r. These were the Physical Science
Sequence and the Life Science Sequence, which are shown in

Figure Z2ale
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PHYSICAL SCIENCE SEQUENCE l LIFE SCIENCE SEQUENCE J
MATERIAL OBJECTS [ I ORGANISMS
INTERACTION AND

avereus [ LIFE CYCLES
et ———] e e
SUBSYSTEMS AND
vm l POPULATIONS
RELATIVE POSITION
AND MOTION L ENVIRCNMENTS
l ENERGY SCURCES COMMUNITIES
MCDELS:
ELECTRIC AND ECOSYSTEMS
MAGNETIC

Fige 241 == Sequences in the SCIS Programme

In the first year of primary school the students studied
the units Materlial Objects and Organisms. In year two, they
studied Interaction and Systems, Life Cycles and so on up to

year six where they studied Models and Ecosystems.



2543 Evaluation of 3CIS

Karplus who was the director of the SCIS for many years, -

wrote of SCIS when it was still in the developmental stage (1964:
293-303);

Trial units . . » have been produced and are
being tested and revised in the light of classroom :
experience by SCI3 staff members and by regular public
school teachers. In the current exploratory phase,
work is also in progress to determine ways in which
the pupils' learning can be gauged. SCIS faces several
special problems in this area. First, commmication
with young children for evaluation or other purposes
1s not easy to accomplish in a standardised and
reproducible fashion. Second, it is of interest to
find out what the pupils have learned not merely
whether certain narrowly specified objectives have
been attained. Third, the really significant long
term objectives are certainly attained only after a
lengthy period of learning. But aver a period of a

- year or two, young children meture in response to so
many experiences that it is difficult to ascribe
specific changes to their activities in the school
science programme. Novel approaches are called for
and are being studied.

Karplus here highlighted some of the problems faced in
any attempted evaluation of a primary school science programmé.
It is doubtful if it will ever be possible to find out all that
the pupils have learned as a result of a programme. As an alter-
native, establishing that the programme objectives have been
attained is very vatuable information. Influences outside of the
school science programme may be different to some extent for eaqh
child. However, with a large sample of children tested in more

than one group, from the same pepulation areas, these influences



could be assumed to be the same for each groupa

At the time of carrying out this study only cne report of
an evaluation study of the SCIS units was available in recorded
literature. Perry and Merkle (1976:243«247) reported that an
avaluation device was designed hy the developers of SCIS, that
would enable classroom teachers to evaluate student progress in
the programtie. However, at the time they stated that nc data on
the effectiveness of this classroom instrument was available, as
a result, they set out to investigate the validity and reliability
of this 3CIS test for the Organisms Unit,

The regearchers assessed only the Concept/Process Section
of tha SCIS lnstrument in terms of content validity and rellahility.
It was assumed by the researchers that because of the student=
oriented nature of the 3CIS programme, teacher differences would
not be a threat to the validity of the study.

| The sample was taken from first grade students in the
.Chambersburg Area School District, Pennsylvania, UsS.A.; who were
receiving instruction in the 3CIS elementary science progranme.
Ten students, five girls and five boys, were selected at prandom ﬁ
from the first-grade classes of cach of the eight elementapyl..
schools in the district. The Concept/Process Section of the

Organisms assessment instrument was administered as a pre-test

~and a post-test to all students included in the study. Reliability =

for the post-test scores on the Concept/Process Section of the
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assessment instrument was determined by the split<half method
using the Spearman-Brown formula. An r value of 577 was obtained
~ and this was considered to be significant. The Concept/Process _

Section of the Organism assessment instrument was therefore

" considered to be reliable test, The reliability ceoefficient of

0.76 using the Kuder«Richardson formula for the P.E.I.P. test
compared favourably with this result,

Content validity was established by cémp;ring éhe Concept/
Process objectives in the Organisms teachers' guide (SCIS, 1870}
to the test items of the Concept/Process Section of the assessment
instrument. This was done by two first—grade teachers who had
taught the Organisms unit, and the researchers. These four
individuals compared the specific objectives within the teacherts
guide with the items on the evaluation instrument. A consensus
of four opinions was used to derive a single statement of content
validity by the researchers. A gimilar method of using judges
was used to establish content validity of the P.EJ.I.P. test.

| Perry and Merkle concluded that the Concept/Process
Séction of the assessment instrument of the SCIS Organisms unit
was both valid and reliable, .
. The evaluation of SCIS in terms of gtudent attainment of
ﬁhe programme objectives has so far recelved little attention in
recorded literatures The evalugtion that has taken place and is

recorded is of a formative nature and more studies would seem fto



be required which are sumative in nature.
245 ' o ZLEMENTARY SCIENCE STUDY (ESS)

2451 Introduction

The Elementary Science Study waé also used as a source of
idé;é for the Primary Education Improvement Programme in Scienceg
Paul D. Merrick who was the principal author of the ESS unit
“Gases and Airs", spent more than a year in Zaria, Nigeria as one
Iof the writers of P.E.I.Ps materials. Lesson 15 and 18 of Primary
Science Ong of the P.E.I.P. bear strong resemblances to the ESS

unit on "Gases and Airs". Alsoc lesson 23 of Primary Science Two

entitled "Usman's Animal", is similar to parts of the ESS unit o

entitled "Behaviour of Mealwornms",

2.52 Development of ESS

. ) E3S was cohe of many curriculum development programmesmin'
the field of Science, 3Social Studies and Mathematics, prepared
I at the Education Development Centre, Massachusetts, U.S.A. Work
on these programmes began in 1958 o develop new ideas and méthoaé |

for improving the content and process of education.

| ESS was supported by grants from the National Science
- Foundation. Development of materials for teaching science ffg&
kindergarten through cighth grade started on a small szale in

1960. The work of the project involved more than a hundred

b
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. geientists and educators in the conception and design of its
“units of study. Among these scholars were biologists, physicists,
mathematicians, enginecrs and teachers experienced at working o
with children of all ages from kindergarten through college.
Equipment, filns and printed materials were produced with
the help of staff specialists as well as that of the film studio,
the photographic laboratory and the produﬁtion shops of EDC. At
every stage of development, ideas and materials were taken into
actual classrooms, where children helped to shape the form and
content of each unit before it was released to the schools
elsewhere. ESS units are now being taught all over the United
States and in some other countries (Victor and Lerner, 1571:463=64),
For the development of the PeE.I1sP., neither the funds
nor the staff for producing a programme like ESS were avallable,
Films and sophisticated equipment would not have been practical
in Nigeria where the majority of classes have no electricity

supply. As a result much simpler materials had to be developede.

253 The ESS Approach

The ESS ﬁﬁt physical materials into children's hands from
the start, and helped each child investigate through these
materials, the nature of the world arcund him (Victor and Lerner,

1971:64) «
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It is apparent that children are scientists in -
disposition: they ask questions and use their senses
as well as their reasoning powers to explore their
physical environments; they derive great satisfaction
out of finding out what makes things tick; they like
solving problems; they are challenged by new materials
or by new ways of using familiar materials.

The approach in the P.E«J.Ps was similar for "in many of
the lessons a simple problem situation iz posed, and a hypothesis
is constructed on the hasls of the evidence which can be gathered".

{Young, 1973:4).

2,54 Evaluation of ESS

- The programme develcpers maintained that the evaluation
of an ESS5 unit was a process which was impligit in the teaching
of that unit. Becasuse the teacher was actively involved in the
study he should have buen continually aware of the degree of his
students participation and their learning success.

Formal evaluation according te the writers might have
been carried out when the teacher or school felt it necesséry;
Certain units lent therselves well to written examinations but the
developers felt this was an incomplete way to evaluate a learning
'.experience. For many of the units, independent projects wefe ‘
suggested in the teachers' quide, and a student's ability to carry
out one of these on his own was a measure of what he had learned.
The programme developers reported (Victor and Lerner, 1971:467- .

468):



The most satisfying form of evaluation reported

to us is a subtle one. Teachers tell us of children's

excitement at what they are learning and of their

enthusiasm for the ways in which they are learning.

A student who has hardly participated in clags comes

alive. A child who has been unsure of himself speaks

up. To us, an interested class is a successful one,

In the P.E.I.P., shortages of staff and the inherent
difficulties of evaluating students' progress in the early vears
of primary schocl meant that littie or no direct evaluation was
done. The ESS philesophy about evaluation may have also influenced
the writers o have relied on the teachers as their main sowce of

feedback on the children's progress.

246 AFRICAN PRIMARY SCIENCE PROGRAM (APSP)

2«81 Introductlion

A review of the African Primary Science Programme and its
evaluation is relevant to the evaluation of the Primary Education
Improvement Programme (Science) for several reasons:

l. Both APSP and PEIP were developed in Africa for African
¢hildren, whose cultural environment is different from that in
other parts of the world.
| | 2. The APSP materials were used as source materilals for
the PEYP.

3. $Similar problems of evaluation encountered in the
evaluation of the APSP were encountcered in the evaluation of the

PEIP, because neither programme had clearly stated objectives.

‘53

oA
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2.62 Development of APSP

The African Primary Sciencc Proagram (APSP) was one of
the major projects sponsored in the 1960's by the Educational
Services Incorporated (E.S.T.), later to become the Educational
Development Center (E.D.C.) newton, Massachusetts, U.S.A.

After an initial conference in Kano, Nigeria, in February,
1965, a six week writing workshop took place at Entebbe, Uganda
in the summer of 1965 for the development of materials. Sclence
Educators and Ministry Officials from eleven, English-speaking
African countries as well as from Europe and the United States
of America took part. These people came from widely different
backgrounds and had in some cases conflicting philosophies of
sclence education at the primary school level. There followed
two more large-scale workshops in Dar Es Salaam, Tanzania (1966)
and in Akosombo, Ghana (1967), Further development of trial
materials took place in Slerra Leone, Nigeria, Ghana, Kenya,
Uganda, Tanzania and Malawi and eventually 40 units, which were
mainly in the form of teachers guides were produced. The APSP
approach was open ended and the units were to serve as resource
materials for the teacher. The emphasis of the APSP was the
child and by implication, a predominantly "open" classroom where
the child's participation in what was to be learned was high
{(Yoloye, 1971:28). No detailed outline or blueprint of object-

ives for APSP was ever decided upon by the curriculum developers
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at this stage and writing was more "by ear™ than according to any

rigid plan or framework.

2.63 Objectives of APSP

Yeloye who was the coordinator of the evaluation exercise
from 1967 pointed out the difficulties encountered in trying to
get the writers of the APSP units to verbalise what they were
trying to do. "There was little doubt that what the writers were
doing was pramising and exciting yet nobody had laid down specific
goals for the programme" (Yoloye, 1971:21-25). As part of the
evaluation exercise Yoloye was able to compile a list of object-
ives, which the writers agreed, the programme seemed to be aiming
at,

The African Primary Science Programme aimed at
the development of the following characteristics in
children:

(1) Pirst-hand familiarity with a variety of
blological, physical and man~-made phenomena in the
world around them;

(2) Interest in further exploration of the
world around them on their own initiative;

(3) Ability to find out for themselves, to see
problems and to be able to set about resolving them
for themselves;

(4) Confidence in their own ability to find out
for themselves and do things for themselves;

(5) Ability to share in a common development
of knowledge, through collaborating on problems,
talking, listening and discriminating use of second=-
hand sources. (Yoloye, 1971:22-25),
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2.64 Evaluation of APSP

In 1967, E.A. Yoloye was asked to take charge of evaluation -
activities and a group of seven people with some expertise were
specifically invited to work with him. During the yvears 196B-89, 'E
Eleanor Duckworth was appeinted as a full time evaluator. She :
travelled extensively throughcut Africa testing evaluation
instruments and techniques, She produced the first summative; |
evaluation study of the pregramme outcomes on children. About
the same time Yolove, working with colleagués.in Ibadan, outlined
a philosophy and framework for the evaluation of APSP. Three
broad categories of events ware identified that would have to be
evaluated. These were: | o .

L {1} Antecedents: rélévéﬁt conditioﬁs prior to the
Iintroduction of the programme. '

" (2) Transactions: ‘the various kinds of interacti§ﬁ$ and
activities that take place during the development and presentation
of the progranme. . o

{3) Cutcomes: effect of introducing the ﬁrégrammg éh ;
various categories of people and possibly things.

Since this paper is more cohcerned with sqmmative
evaluation, discussion will concentrate on the éﬁmmative asp;cts
of the APSP programme; in particular the evaluation of "outcomes"
with speclal reference to the child and to the teacher. | |

Duckworth (1971:64=-668) carried out a two-phased study in
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Kenya. Phase compared children who had been exposed to the
APSP with those who had not been exposed in terms of the variety
of ideas that the children had about what to do with the materials.
Phase 2 compared similar groups of children by their performance
on specific tests. Fifteen primary school classes which had been
exposed to APSP for periods varying from two terms to nearly three
years were designated "experimental" classes. Thirteen primary
school classes which had not been exposed to the APSP were designe-
ated "comparison" classes. On the basis of a subjective rating,
the experimental and comparison classes were considered approxi-
mately matched in terms of the quality of the teachers and the
school environment. For Phase 1, twelve children were randomly
selected from each class for the study. For Phase 2, six children
were randomly selected from each class.

In Phase 1, a set of materials equally familiar or equally
unfamiliar to children in both experimental and comparison groups
was collected. Familiar objects included wood, metal, grass, pins,
match boxes etc. Unfamiliar objects and materials were mainly
imported commercial toys, Bilo, Play Pax, Pattern Blocks, Cuisinaire
Rods and Lego.

The materials were set up in an empty room. The twelve
selected children were then brought in and asked to do whatever
they liked with the materials. Two observers recorded what the

children did in terms of (1) different things done and (2) the
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complexity of things done. Scores of experimental and comparison

classes were then compared.

In Phase 2, six tests were used for comparing children

from the experimental and comparison classes. Four tests (nos.i1-

4) were used in the lower primary classes and two tests (Nos.5

and 6) in the upper primary classes.

64):

The test items consisted of the following (¥cloye, 1971:

(1) Missing Piece. A set of plastic rectangles
of six colours and four sizes was presented to the childe.
He was then asked to shut his eyes, the rectangles were
mixed and one piece removed. The child was then asked
to open his eyes and identify the missing pilece.

(2) Straight Line. Two grains of maize were placed
on a sheet of paper so that the line jeining them would
slant across the page. The child was then requested to
arrange eight more grains between them in a straight line.
In other words, the child was requested to build a straight
line where there was no edge to follow.

(3) Bilo. The child was given the photograph of
a model built from a Bilo set. He was then given the
necessary pleces and asked to build it,

(4) Lego Corner. Six lego bricks were built to
form three layers of three, two and one bricks respect-
ively and to form a right angled corner. The child was
then given six similar bricks to construct a similar
corner.

(5) Bilo. The same procedure was used as for test
3 but using a more complicated model.

(6) Ordering Weights. The child was given six
objects of different sizes, shapes and weights. He was
asked to arrange these (with the aid of a balance) in
order of their weights. Next he was given a seventh
weight to put in its right place in this arrangement
(without using the balance).
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7~ The results of the above tests showed that, in Phase 1,

the experimental classes did significantly better Lthan the com=

" parison glesses in terms of the varlety and complexity of what

they didd. In Phase 2, upper primary experimental classes did
significantly better than thoe comparison ¢lasses on "Bilo" but
there was no significant difference on "Ordering Weights*®. In
Phase 2, lower primary, the experimental classes did significanfly
better cn all tests. - _
| In the process test used in the evaluation of the PuEeTaPuy
sub~test flve made use of photographs as did items three and five
of Duckworth's test. Test item four of Duckworth's test also
regsembled sub=test four of the P.E.I.P. test which made use of
wooden blocks. - Tt

The problem of matching expérimental and coﬁparisoh
classes in terms of the school envircnment also arose in the
evaluation of the P.E.T.P., where a subjective rating was also
used in matching schools from the same town. .

Johnson {1970:66=-68) carried out a study on the effect |
ﬁf APSP on teacher-pupil interaction in Sierra Leone. In parte
icular he tried to (1) identify any change in teacher behaviour
{2) indicate the direction of such changs (3) show how change in
teacher kehaviour influenced pupil behaviour. A

In the study, the sample consisted of six classes which =

E had been exposed to APSP and six which had not, These two groups
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weré designated the experimental and cﬁntrol group respectively.

Of the six schools in each group, three were urban and three were
rural. Each sub-group of three was made up of Classes 4, 5 and 6

in the primary schools. The experimental classes had one to three

LA,

"":“‘i"

Years conbtact with the APSP.
An interaction analysis schedule bascd on Flanders was
useﬁ for recording teacher-pupil interaction. It differed from
Flanders, however, in that it had twenty categories instead of
ten and included nonwverbal behaviour which Flanders did not deal
withe | " |
Five consecutive lessons were observed éach day by the
séme observer., The five lessons in all twelve classes were, by
previous arrangement, approximately of the same kind.
The results of the study showed that:
- {1) In experimental classes, the incidence of pupil
activity was higher than teacher activity, whereas the reverse
was the case in the contreol group. o

{2} Teachers in experimental classes used predominantly

indirect influence, whereas those in control classes used predom-

inanatly indirect influence.

(3} Pupils In experinental classes eghibited.more

- ntrol classes
independent behaviour, whereas tho;e ?ﬁ_the”co_ .
e*hlbltEQ nore depenﬂent behaniour- e CL ig,be
1d Pot seel
1engeh of contack with toe rpse &8
() |
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directly related to the amount of change in teacher behaviours

Noe study was made of classroom interaction in the P<E.I.P.
evaluation. This was due to restrictions and also due to a short-
age of trained personnel to carry out such a study. Cliff and
Tidy, in their evaluation of the Primary Pilot Project in Singapore
were concerned about the disturbing effect of an observer being in
the classroom, to record teacher-pupll intersetions {1973¢91).
"The possibility of initial and perhaps continuing disturbance
brought about by the observers presence was alseo worrying". For '
this reason alse, a study of classroom interaction was not included_.~

. in this evaluatione.

2.45 Concluding Remarks

The bulkﬁéf the reported evaluation of APSP, described by
Yeoloye at some length in his report, was a formative nature. As
was polnted out, a lot of revisions and rewrites following
discussions and trials of units were carried out before the final
version of units were produced. Studies by Foster (1965) into
the socio-economic background of secondary school children in
Ghana and Yoloye (1971) in the Western State of Nigeria, as well
as a survey of teachers' backgrounds to identify factors which
may have influenced their responsiveness to APSP all provided
useful evaluative information. 1In addition, a II"ma;alt.‘lenl:u‘.lii:y

index" was constructed for all the APSP units to ascertain if the
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teachers had the requisite level of comprehension to use the
teachers' guides. Nineteen APSP units were also analysed in
terms of the process type skills they involved.

An interesting outcome of the APSP evaluation has emerged
(Yoloye, 1971:8).

One fact that has become quite clear to evaluators
is that the key problem of the program is teacher train-
ing. 7This is so because the APSP is not just a list
of scientific content to be taught to children; it is
more fundamentally a way of working with children,
Therefore, until the problem of teacher training is
solved, 1.e., the problem of how one gets the primary
school teacher to interpret and practice correctly the
APSP spirit, evaluation of outcomes on the children,
teachers and others will remain seriously handicapped.
Teacher training may well be the most crucial factor

determining the success or failure of any new curriculums

2.7 THE MID-WEST (BENDEL STATE) PRIMARY
SCIENCE PROJECT (MPSP)

2,71 Intreoduction

A study of the Mid-West Primary Science Project was
relevant to the present study for several reasons. First of all
it was developed in Nigeria about the same time as the PEIP,
and was directed to a similar group of primary school children.
The approach and scope were different from the PEIP and were,
therefore, appropriate for comparison purposes. The MPSP had
also been evaluated by a team of experts who used methods of

evaluation which could be compared with those used in the PEIP.
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evaluatione.

2.72 Development of the Project (MPSP)

The Mid-West (Bendel State) Primary Science Project was
a statewide curriculum project undertaken by the former Mid=West
Government with the assistance of UNDP, UNESCO, and UNICEF. The
project began, after some delays in 1969. It was originated to
ensure that all primary school pupils would learn science through—
out their primary school years. One of the objectives of the
project was also, to ensure that each school in the state would
have a number of teachers who had been specially trained to teach
science in the primary school.

More specific objectives related to the expected effect
of science teaching on children were the development of (MPSP,
1972:2):

(a) a habit of keen observation

(b) an attitude of enquiry

(c) the habit of exploring, experimenting
and recording data

(d) basic concepts of cause and effect

(e) to have made them see the usefulness of
group worke.

It was also hoped that the teacher would be
able toj;

(a) select and organise suitable learning
experiences invelving simple experiments

(b) devise different techniques and materials
for teaching primary school science

(c) review the curriculum critically and
suggest desirable changes.
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2.73 Features of the Project

The main features of the project were:

(1) the development of science materials for pupils in
primary schools, the training of teachers and the
development of appropriate teachers' guides

(2) the operation of the trial materials for the first
few years in about 100 pilot schools

(3) the usual routine of revisions, re-writing and trial
runs (Falayajo, Bajah and Yoloye, 1976:1).

The P.E.I.P. differed from the MPSP in that, P.E.I.P. did
not emphasise teacher training as one of its main objectives. In
PeBel.P., mobile teacher trainers were given workshops lasting
one or two weeks in all the subjects e.g. English, Social Studies,
Mathematics, Science etc. They then returned to their centres te
train the teachers in all these subjects. In the MPSP, the
teachers were directly trained in science for a three month period
in the Science Curriculum and Development Centre at Abraka. Along
with the teachers, those who were morc experienced were trained
to be inspectors and supervisers for the project. By the end of
1974, more than 650 teachers had been through the three months
course at Abraka (Sharma, 1974:24-26).

Curriculum materials in the MPSP took the form of teache
ers' guides as they also did in the P.E.I.P. Instead of process

skills emphasised in the P.E.I.P., the MPSP books emphasised



65

conceptss The MPSP curriculum was concentric in nature and was
composed of nine themes which were treated in each of the Classes

Cne to Six. These themes were:

1. Animal Life 6« Air, Water and Weather
2. Plant Life 7. Rocksoil and Minerals
3+ Our Health B8« Measurement

4. Safety Measures 9. Materials Arocund Us

5¢ Our Universe

The programme began by using 100 pilot schools where the
materials were tried out. By 1973, all the schools in the former
Mid-West State were using the MPSP materials in Classes One to
Three, although the pilot schools were still the main source of
feedback on the trial editions being tested for Classes Four,
Five and Six.

The MPSP had advantages from being a state-wide project,
rather than an almost nation-wide project, such as the P.E.I.P.
Pilot schools under the MPSP were close to the Development Centre
and so feedback was easier to obtain from the teachers. In
addition, the Ministry of Education was in full support of the
project because they felt it belonged to them, The P.E.I.P. had
its project schools spread over a large area encompassing
hundreds of square kilometers. In addition, there were numerous
Ministries to be dealt with and they were not all as enthusiastic

as they might have been if the project had been for their state
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2.74 BScope of the Evaluation of the MPSP

Apart from the formative evaluation carried out during
" the writing and revising of the trial editions, a full scale

sumative evaluation was carried out by staff members from Inter-

national Centre for Educational Evaluation in Ibadan. Their

second and main report on the evaluation of the MPSP was published B

in April 1976 (Falayajo, Bajah and Yoloye, 1976:1-72).
| Pour devices were used to collect information for the
evaluation. These devices were:
1. Interviews with the Ministry officlals, education
' offi;ers and personnel at the Curriculum Development Centre to

determine the extent of the project plan implementation.

2. Questionnaires to determine the project plan implement=- :

ation, the background and training of teachers, the teacher's views

about the units and the ln~service training.

3. An Achicvement Test to determine the impact of the

tw

project on class five children.

4, A Class Interaction Shoet to meﬁiﬁfé interactian: L
béetween children and teachers in the classroom.

The devices used to cellect information in the P.E.TI.P.
evaluation also included questionnaires and an achievement test. .-

Some informal interviews were also conducted with the teachers o
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and the writers of the teachers' guides. A class interaction
sheet ﬁas not used because of shortage of trained personnel to ;5
carry out the observations. The presence of observers in the
classroom can alsc disturb lessons and create an artificial_i

situation.

2.75 Results of the MPSP Evaluation

The badkground and gualifications questionnaire fﬁr
teachers was completed by 103 pllot teachers and 91 non~pilot
school teachers. The teachers were selected from schools which
were "ﬁatchad", the criterion for matching being that both pillot
school and noh=pilot school were in the same town or village.
'IThe_results of the questionnaire showed that about equal number'flﬂu
ofjféachers (80 percent) in pilot and non=pilot schools were
qualified up to the Grade IIX level, Of the teachers, 78.5 per-
cent in pilot schools and 37.5 percent in non=pilot schools, had
receiVed inegervice training for MPSP. The large percentage of N
teachers in non-pilot schools who had bazen through in-service
training for the MPSP resulted from teachers being transferred
:.from pilot to non-pilet schools. 4in the pilot schools, 88 percehf
were specialist science teachers while in the non-pilot schools a
only 19 percent were speclalists. | | | ” |

In & similar survey carried out on P.E;I.P. teachers and

on teachers In schools where PJ.E.I.P. did not operate (see Section
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2+9), only 25 percent of the P.E.I.P. teachers and non=P.E.I.P.
teachers were found to have the basic grade II qualification.

None of the teachers surveyed were specialist teachers in Science.
About 80 percent had received at least one in-service course in
the teaching of science in primary schoocl but the courses attended
did not normally last more than a week.

In the MPSP evaluation, the science achievement test was
administered to 160 pilot and non-pilot school children in Class
Five., The results showed that pilot school children had mean
scores which were slightly higher than non-pilot school children
but the differences were not statistically significant. The
standard deviation of scores of pilot school children was lower
than that of the non-pilot school children, and this was inter=
preted to mean that the pilot school children formed a more
homogeneous group (Falayajo, Bajah and Yoloye, 1976:19-23).

The testing of children in experimental and control groups
was made less meaningful by the transfer of teachers from project
to non-project schools. Transfers introduced a compounding
variable or at least minimised the effectiveness of the control.

A noticeable difference between the MPSP and the PEIP
evaluation existed. 1In the pilot and non-pilot schools selected
for the MPSP evaluation, all the schools were using the MPSP
materialse. Hence, the comparison between pilot and non-pilot

school children was a comparison between two groups using the
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same books, but having teachers trained to different levels. In
the P.E.I.P. evaluation, project schools were using the P.E.I.P.
materials but non-project schools were using the more traditional

materials in the form of Ministry Schemes of Work and Syllabi.

2.8 THE PRIMARY EDUCATION IMPROVEMENT PROGRAMME

2481 Developement of P.E.I.P. Materials in Science

In 1971, the writers of the P.E.I.P. materials in science
decided to adopt a "process approach" to the teaching of science
in the primary school. This decision followed the recommendations
of the Nigerian Education Research Qouncil which specified the
guidelines for curriculum development in primary school science
in 1971 (NERC, 1971:1). The list of process skills recommended
by the NERC differed vry little from that of the American

Association for the Advancement of Sgience (AAAS) in the programme

Science=- A Process Approach (SAPA).

The writing of the materials for the P.E.I.P. took place
at the Institute of Educationy; Ahmadu Bello University, Zaria.
Process—-rich themes were identified for use in the first book
which took the form of teacher's guide for Primary Class One.

The first book entitled Primary Science One was highly structured

and gave detailed instructions for the teaching of science

lessons. It also contained suggestions for science games and
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activities as well as an extended study on plant growth to be.
carried out at the discretion of the teacher (Young, 1975:25).

Accompanying Primary Science One was a kit of gimple equipment

whichwis supplied by UNESCO/UNICEF.

A central figure around which many themes were studied,
was plywood puppet named Mr. Sauna, whom the children were to
regard as a self-centred observer. The idea of Mr. Sauna was
taken from a similar figure, Mr. O, in the Science Curriculum
Improvement Study. Mr. Sauna was used for the same reasons as
Mr. O, and the children were encouraged to try to see things from
his point of view, Children were asked, “what does Wr. Sauna
see?" and were hence, encouraged to practice the skill of ¢bserv-
ation. In other lessons they were asked the position of objects
in relation to Mr. Sauna, and hence, practiced the skill of under- |
stapding space relationships.

Primary Science Cne was tested in logal primary schools

- in Zaria before the trial edition was presented to the Mobile
Teacher Trainers Conference in December, 1971, At this conference,
experienced teacher trainers who were due to train the teachers

of Primary Sclence One in their centres, were glven a workshop

on the philesophy and methedology on which Primary Science One

was founded. These teachers, who were each to take the

responsibility of training teachers in six project schools,

became known as Moblle Teacher Tralners (MIT). Accompanying the
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teachers' guide were seven worksheets for the children, largely
concerned with classification exercises. Apart from these work-
sheets no other means of assessing the children's performance
was included. Feedback on the lessons was obtained mainly through
the Mobile Teacher Trainers.

During 1972 work began on the teachers' guide for Class

Two and this was entitled Primary Science Two. This book followed

the pattern of Primary Science One in emphasising the practice of

process skills by the children. Mr. Sauna had a less important

role in Ppimary Science Two and there were more worksheets

included for the children. After another conference in which the
Mobile Teacher Trainers were introduced te the trial edition of

Primary Science Two, work began on Primary Science Three. During

1973, Primary Science One was rewritbten and was published by
Longmans, Nigeria Ltd., at the end of 1974. By the same time

Primary Science Two had been rewritten after feedback had been

obtained through the Mobile Teacher Trainers and it was published
in 1975,

The themes and ideas used in Primary Science Cne and

Primary Science Two apart from those which were conceived by the
authors themselves, were drawn from materials used in APSP, SAPA,
SCI5 and ESS studies, as well as some others.

The evaluation of Primary Science Cne and Primary Science

Two began in 1975 at which time Primary Science Three was still
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being rewritten. This evaluation report has, hence, limited

itself to the first two bookse.

2482 Feasibility Studies in the Evaluation of PEIP

Two feasibility studies were carried out in 1975 and 1976
by science education students of the Department of Education,
Ahmadu Bello University, Zaria. The procedure and the instruments
were designed by the present writer and the work was supervised
by him.

The first type of study involved a questionnaire designed
by the present writer for the teachers of Primary Classes One and
Two on the success of the PEIP in their classes. The question-
naires drawn up required teachers to respond on a five point scale,
from strongly disagree to strongly agree, to statements about the
PEIP. The questionnaires were administered to an average of six
Primary One teachers and six Primary Two teachers in each of the
centres Sokoto, Kano, Keffi, Maiduguri, Kagoro and Ilorin in 1975.
The results of the study indicated that the teachers had a strong
positive attitude towards the programme (Brown, 1976:1-20).
However, the questiommalres werc not well constructed and there
were complaints from the teachers that (1) the language of the
questionnaires was too difficult for them to understand properly,
(2) the questionnaires were too long and (3) some of the state-

ments in the gquestionnaires were ambiguous.
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The second type of feasibility study was carried out by
Lapai {1976) and Yates (1976). It involved using é process test
instrument designed by the present writer, and was conducted to
detaermine whether the individually administered process test was.
a relisble measure of the childrent's ability to practice process
skills. The Instrument was validated by three judges who were
lecturers in science education, Ahmadu Bello University, 2aria.
Evidence of reliability was obtained from the results of this
study. |

Two centres, Bida and Kagoro, where the PEIP Qés 6perétin§
were selected for the study. Three PEIP project and three none
project schools were randomly selected in each centre. In Class
Two of each school, 12 children were randeomly selected for testing.
. Bach ¢hlld was given the individually administered process test
with instructions in the local language of the area. The test
concerned manipulative tasks which required no writing or reading
on the part of the child. It tock abhout 30 minutes to administer.

The children in each <lass were ranked on their perfo;np

ance in the test and the teachers of each class were asked to

. rank the children using s Spearman Rank Correlation Test. The

correlations were significant (ol = ,03) in eleven out of the
twelve classes, indicating reliability. Children in PEIP project
achools in Kagoro performed significantly better (o= ,01) than

children in non~project schools (Yates, 1976:42). In Bida, there _
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were no significant differences between the two groups (Lapai,
1976:41) .

Certain weaknesses in the process test and in its admin-
istration procedure became apparent in this study:

(1) the test took too long to administer and the child-
ren became distracted before the end.

(2) some of the items involving graphics were poorly
drawn and were also in need of revision.

(3) some of the items were too easy for the children
and nearly all gor full marks, while others were too difficult
and nearly all the children scored zeroc.

(4) the mean scores of the children in Bida were consi=-
derably higher than those in Kagoro. This occurred because of
a slight difference in test administration in the two centres.
There was a need to unify the testing procedure in any future
studye.

These feasibility studies provided useful infermation
about the construction of teacher opinionnaires and a process
test instrument. The experience gained from designing and closely
supervising these feasibility studies provided valuable insights
useful in the redesign of the instruments to be used in the formal

evaluation of the PEIP.
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2.83 Survey of Qualifications, Background and
Training of PEIP and Non-PEIP Teachers

This survey was carried out in 1976/77 szession by the
students of the Department of Education, Ahmadu Belle University,
Zaria, also under the supervision of the present writer. The
study was carried out in Bida, Kano, Maidugiri, Ayangba, Ilorin,
Keffi and Sokoto (Agaie, Shiru and Gana, 1977:77-89), In all,

50 PEIP teachers and 40 non-PEIP teachers agreed to £11l in the
confidential data sheets. The results showed that the perce:;t:;ge
of teachers who passed Grade II or Grade III was the same (30 per-
cent) for both groups. Among the PEIP teachers 90.9 parcent had
studied some science, while 87.7 percent of the non-PEIP teachersl
had also studied science. The PEIP teachers had more in-service
training, in the form of one week courses, than their counterparts B

and had alsc more years of teaching experience.

2484 Reports of Conferences on the PEIP

_ From 1975«1977 a number of important conferences and work=
shbbs were arranged by the Institute of Education, ABU, Zaria to
assess the pregress of the PEIP project in the different subject
areas. From 1974 onwards, because of growing interest by |
Ministries, Teachers and Parents, the PEIP had begun to expand

into new schools and new centres. The expansion itself created

problems and several conferences took place to identify the problems



heing faced by the Mobile Teacher Trainers and Co-ordiantorse
At the workshop arranged for the Mobile Teacher Trainers

in 1975 several suggestions were made for improving the project

(Institute of Education, 1975:55), One of the problems faced by ' =

the MTT2 was transportation. UNICEF had supplied some vehicles
to help the MITs supervise their schools, but these were too few
and some were in need of repaire In addition, the MITs requested
for further special training courses for themselves, The one or
two week courses, which were all the training they had up to that
time, were felt to be insufficient. Ancther problem identified
was the late and scmetime inadequate supply of the materials to
the schools which was making the teachers frustrated. Another
source of disatisfaction was the absence of any financial incents
ives for the project school teachers and the MITs. : ‘

In 1976, at another Mobile Teacher Trainers Conference,
the number of schools operating under the PEIP were given as
follows (Institute of Education, 1976:3-39): _. ' _;.

" Benue Plateau State « . s + ¢ » o o 100 project schools

Kano Stat@ s « o =« = o ¢« = » o s » 70 project schocls

Kward 5tate « o o s ¢ « o « o ¢ » » 102 project schools

Kaduna State . ¢ o s o s« s o & «» &« 70 project schools

North Eastern State « - « = « « » « 70 project schools

North Western State o o ¢ o o o o « 102 project schools

Total: Six States . . 514 project scheools
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The rapid expansion of the project had not helped to solve
the problems already encountered v to this time. Transportation,
shortages of staff, shortages of materials as well as the transfer
of trained PEIP teachers toc non-PEIP schools were all preventing
the project from being as successful as it might have been.

The creation of the new states served to aggravate these
preblems, In a short space of time, PEIP found itself spread
over ten states instead of six, with four additional ministries
to deal with, Further problems arcse with the introduction of
the UPE programme. With the large increase in the number of
schools, many PEIP teachers were offered positions as headmasters
and thus, they left the project. Also the recruitment by the
Ministries of large numbers of Primary Seven holders to teach in
the primary schools meant that many teachers in PEIP schools did
not know anything about the PEIP.

However, inspite of the problems, the number of PEIP
schools kept increasing. The latest figures available (Institute
of Educatien, 1977:11-43) showed the number of PEIP schools and

classes in the different states as follows:=

Bauchi State 61 project schools 220 classes
Bornu State 26 project schools 345 classes
r Gongola State 36 project schools 123 classes
Kano State 105 project schools 455 classes

Kwara State 75 project schools 425 classes
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Benue State 61 project schools 770 classes
Niger State 50 project schools not available
Sckoto State 298 project schools not available
Plateau State 56 project schools 407 classes

Kaduna State 142 project schools not available

Total = Ten States 910 project schools

Up to date statiseties on the number of non-project schools
in each state were not available at the time of writing this report.
With the expansion of the project, more and mere finane
clal responsibility had to be adopted by the states themselves.
In some states the project had been generously helped by the
Ministries, but in others the sum of money allocated was too
small or non-existent. There also were some signs that the
project as a whele was achieving some success. In Kano and
Ayangha, the common entrance examination results showed that
children from the PEIP schools did bketter than children from
non=PEIF schools. Parents and teachers in some areas also
began to request for PEIP for their chilidren. Rivers State
recently declded to adopt the PETP for all the schoeols in the

state.
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Chapter 3
DESIGN AND PROCEDURE
3.1 INTRODUCTION

Three instruments were designed for the collection of

*  data in this study:

1. An opinionnaire for fhe projéct scﬁool teacher; éf
Class One

2« An copinionnaire for the project schocl teachers of |
Class Twoe |

3. A process test instrument’ for children in Classes
One, Two and Three of selected project and non-projec
project schools.

This chapter describes the design of each of these

instruments, the sampling and the administration procedures

used and the techniques used for analysing the responses.
3.2 . THE TEACHER OPINIONNATRES

3,21 Design of the Teacher Opinionnaires

The teachers' cpinionnaires in this study had been
first used in trial form in feasibility studies carried out in

79



1975 {see Chapter 2, p.71)s The opinionmnaires used in those
studies were found to be in need of several modificatiocns. In
redesigning the opinlannadres for use in this study, careful
attention was given to the objectives of the PEIP. These object~
ives had been clearly but briefly stated by Young (1974:1).

The lessons have as their major objectives the
practice by the children of the scientific skills of
observation, classification, experimenting, measuring,
etc. The overall idea of the lesgons is that children
should be encouraged to raise quastions and posge
answers to such questions.

The practice of process skills, the raising of questions
and the seeking of answers to these questions implied on the part
of the children; active involvement in the lessons, interest in
what was going on, and new understanding and learning. In adde
ition, a programme like PEIP could not succeed if there were not
adequate materials for manipulation and experimentation by the
children. Nor could the programme succeed if the teacher found
the lessons too difficult to prepare and conduct. -

Tha teachers' opinlonnaires, hence, scught information
concerning the following six criteria:

(i) children's practice of process skills

{ii) children's interest
(ii1) children's understanding and learning

(iv)} children's active participaticipation in the lessons

(v) availability of materials for the lessons
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évl) ease of preparation and implementation of the
lessens by ®he teachers,

To obtain information on all six criteria for each of the lessons
dn Primary Scicncc One and Primary Scicnce Two would have peant
congtructing very lengthy opinionnaires which would have taken
the teachers too long to completc. In order to produce opinion-
naires that were of 2 reasonable length, ten lessons from cach
of the two teachers' guides werce randomly sclectede One state—
ment on each of the above criteria was constructed for cach of
the ten lessonss The resulting opiniomnaires each contained 60
statementse The teachers were asked to respond on the five point

scale devised by Likert (Bloom, 1971:623).

Strongly Agrec Undecided Disagree Strongly
Agree Disagree
5 4 3 2 1

Not all the statements were positive in nature. Some werc of
the reversed or negative type. An example of a positive state—
ment was:
At the end of the lesson the children understood the
meaning of "longer than end "shortcr than'.
An example of a negative statement was:
At the end of the lesson the children did not understand
the meaning of “behind Mr, Sauna" and *in front of Mr.

Saona™,
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This procedure was adopted to encourage care and sincerity in
respondents., If all the statements had all been of a positive
nature, teachers who had wishod to save time might have marked
the same response for all the statements without peading them.
carefully. By including negative statements, it was hoped that
the teacher would read all the statements carefully, in order
to respond consistently,

Drafts of the original opinionnaires were submitted to
four science educationists in Ahmadu Bello University to help
establish its validity. Their suggestions and criticisms were
uged in redrafting the opinionnaires. According to Bloom
(1974:87) this is a generally accepted method of establishing

the con.ent validity of an instrument.

3.22 Sampling and Administration (The Teachers! gginionnairus)

The administration of the teacher opinionnaires =s
carried out in seven PEIP centre. The centres wer: ¥.ffi, Kano,
Ayangba, Bida, Ilorin, Sckoto and Maiduguri. In each oi the
centres, six schools operated PEIP in one stream of classes. A
maximum of 42 Class One and 42 Class Two tcachers should have
been able to completc the opinionnaires (Table 3.01)e The
opinionnaires werc taken to each of these centres by the research
assistants and distributed to the tcachers in September 1976.

Whilst more than 50 percent of the teachers returned completed
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or partially completad opinionnaires on Brimary Scicnce One or

Primary Science Two o lagge number of teachers failed to

respond,

attemp:

Table 3.01

Sampling of Teachers for Completion
of Opinionnaires . ..

Class One Teachers Class Two Toachers

42 ' . 42

There were three main reasons why teachers did not

to complete the copinionnaires.

{1)

(2}

(3)

Many of the teachers had been recently transferred
to PEIP schools and were not yet familiar with the
PEIP matcrialse.

Some of the classes had students from Grade II
Colleges who were completing thelr teaching prace
tice and the regular ¢lass teachers were difficult
to locate.

Some of tiw teachers openly admitted that they did

not tcach science often hecause (a) they did not

fedl o mpetene to do so and (b) because the kits

of apparatus were not available. As a result they

were reluctant to complete any opinionnaire on
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either of the two teacherst guidecs.

3,23 Procedure for Analxsis Responges to the
Teacher Opinionnalrcs S

For each of the ten lessons randomly selectéa in eéch
5§ok, teachors responscs wre abtained for cach of the gix
eriteria: - . E

(1) children's.practica of procesﬁ sﬁills
(ii) children's interest
{i11i) childrents understanding and learning‘
(iv) c¢hildrents active participation in the
lessons
(v) availability of materials for the lesséns
(vi) ease of preparation i implemcntation of
the lessonsa.
For positive statements, resgponses to a particular lesson of
welghted value 4 and 5, meant that the teacher considered the
criterion, e.g. student Iinterest, to be present for the lesson -
at a high levels. For the negative statements, weighted vélﬁés
of 1 and 2 also meant that the criterion, e.ge. student intere
est, was present to a high level. In order to be able to
calculate a mean numerical responsea for each lesson, the |
teachers' numerical valuas o negative statements were reversed

in the analysis. ncsponses of five were changed to one, regp- -



onses of four were changed to two, and vice versa. In this way
a mean response greater than three meant that the lessons were
attaining one of the above criteria, and a mean response less
than three meant that they were not attaining the criterion

(Table 3.02).

Table 3.02

Format of Tabulated Teachers' Responses
€sgJe Student Interest

Teacher Lesson Lesson Lesson 3§ Lesson :ﬁsgon
Number 5 10 15 20 Responss
e | 5 3 2 5 3.75
2 4 4 3 3 3.50
3 5 3 2 5 3.75
4 4 4 3 3 3.50
5 5 3 2 5 3.75

Mean
Teacher 4460 340 240 4,20
Response

The Mean Teacher Response gave the average of the
ratings of all the teachers on a lesson in terms of student
interest. In the example given (Table 3.02), lessons 5, 10
and 20 have means greater than three indicating high student

interest. Lesson 15 has a mean less than three indicating

85
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low student interest. The Mean Lesson Response gave the average
of the ratings of one teacher to all the lessons. In the exam-
ple they are all numerically above three indicating that cach
teacher rated student interest high on the average, for all the
lessons.

The results of each lesson were also represented on a
bar graph to show the distribution of the responses one to five.

The Overall Mean Response was calculated from the responses of

all the teachers to all the lessons. To ascertain whether the
teachers ratings were significantly greater than 3,0, the
t-test (one-tailed) was applied to the values of the Overall

Mean S cSe

3.3 DESIGN OF THE PROCESS TEST INSTRUMENT USED
IN THE CVALUATTION OF THE PEIP

3431 Develcpement of the Test

The feasibility studies carried out by Lapai (1976) and
Yates (1976), students of the Department of Education, Ahmadu
Bello University, Zaria, provided valuable information which
helped in the re-design of the Test of Process Skills (TOPS)
used in this study. The feasibility studies were discussed in
Chapter 2 (Section 2.82) and the weaknesses in the instrument

usced in them were pointed outs The modified TOPS used in this
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study possessed the following characterlistics.

(1) It did not require any reading or writing on the
part of the child doing the test. The test consisted of items
which were practical tasks to be completed by the child,
assembling pictures, measuring, arrenging blocks of wood to
predetermined pattern etc., which were independent ¢f the abili-
ty to read or write. N : .

(ii) The TOPS was administered individually in the local
language. The design of the test was such that it required
individual children to be tested. Instructions were given in
the local language by the tester to the child who was then
required to complete certain tasks.

| (1117 A time limit was set for the successful) completion
of each item of the test. The attention span of a child of
this age was found not to be very long in the feasibility studf B
and for this reason the test was made fairly short (25 minutes).
. (iv} The TOPS was designed to measure only those process

skills taught in the books Primary Science One and Primary

Sclence Two, which were ldentified asg; observation, c¢lassifi-
cation, measurement, inference, prediction, understanding space
relationshilps, experimentation and manipulation.

Two other process skills taught in the books were "Using

Numbers" and "Raising Questions”. Usling Numbers as a process
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skill was not tested for, as it was felt that such a skill was
" too dependent on mathematics. The skill of "Raising Questions"
was not believed te be easily measurable using this type of
test instrument, -
Several sources provided ideas for the test items.used
in the TOPS. The main source was the Wechsler Intelligence
Scale for Children (1956 Edition)e. The test items contained in
thig instrument had been used over a long poriod of time and in
many countrics in the world. Their reliability was well - estabw
lished. Some of the items with slight modifications were suite
able for measuring practice of prDCES§ skills in childrenes
| Diagrams and pictures in the Wechsler Test which were culturally
Unsuitable wore redrawn so that the children would £ind them
more familiare. A secobd source, which provided the basis of
the classification test, was a pamphlet from the Wisconsin = -
Research and Development Centre, entitled YA Cross-Scctional
Investigation of Children's Classificatory Abilities" (1974},
Duckworth's test used in the evaluation of the APSP made usa
of photographs. The children carefully locked at a photograph
of a model built by Bilo and they re=built that model using
the Bile set provided (Yoloye, 1971:65}. A test similar to
this was designed to test the childrents abillity to interpret
- space relationships. Other items were designed using 1deas

which had been used in other elementary scilence programmes.
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Test items were chosen so they would not be a rirect repetition
of what the children had already seen in the PELY books,
the skills beling mgasured were those which were emphasised in the

DOOKS .

3232 Description of the Tegt of Process Skills (TOPS)

The POPS consisted of test items which werc grouped into
sceven sub-tests. Lach sub-test consisted of items which were
similar.

1. Sub=test One = Picture Assembly. The three items of

this test required the child to assemble cut up pictures of;
(1) a dog (3 pieces), (i1i) a village scene (4 pieces) and (iii)
a train (4 pileces). Anotir item required the child to put
together pieces of card which when assembled properly would
form a picture of a man. The last item involved pieces of wood
which when assembled corrcctly formed a model of a lorry. This
sub-test involved the skills of observation and manipulation.

2. Sub-tast Two - Picture Arrangement. There were two

items which rcquired the child to put four pictures in corder
in the correct sequence. 7The pictures told a story and follow-
ed a logical orders 7These items were entitled (i) Fetching
Water, and (ii) House Buildinge This sub-test involved skills

of interence, prediction and observation.



3. Sub=test Three - Measurement. This one item cone

cerned the skill of measuwrement. Five cut=cuts of men made of
paper card were pregsented to the ¢hild to be arranged in order
of decreasing size, beginning with the longest down to the

~ shortest. | | ”

4, Sub~test Four - Block Arrangement. There were two

items which concerned copying designs with woodan blocks which
were first shown to the child by the testor. The blocks were
painted with different arrangements of colours on each slde.
Once he was shown a design made of fouwr blocks, the child was
reguired to arrange four other blocks to obtaln the samce design.
This test measured skills of observation, experimenting and
wnderstanding of space relationships. S .

5 Sub=test Five «~ Assembling Objects Shown in Photo-

graphse Threce items consisted of photographs showing different
arrangements of objects. The child was given a photograph
showing an arrangement of objectss He was then agiven the |
objects shown in the photograph and asked to place the objects
in the same arrangement. The shlects were; a packet of Omo, a
par of Lux toilet socap, a bottle and a packet of poppermintse
This test involved skills of understanding space relationships
and observation,

6o Subwtest Six - Classification. This test was

adapted from @ pamphlet cntitled "A Cross-Sectional Investiga=
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tion of Children's Classificatory Abilities" (Wisconsin Develop-
ment Centre, 1974), Squares and circles of two different sizes
and cclaurs were shown to the child. He wag reoguired to arrange
these in different ways according te shape, c¢olour and size.

The skill of classification was involved in this test.

Te BSubetogt Seven - Mazes. Thore wore six items of this

type which gradually increased in difficulty. After a demons-
tration and explanation by the tester, the child was required
to find the route out of each maze. The mazes were drawn simi=
larly to those in the Wechsler Intelligence Scale for Children
(1956 Edition). Skills of prediction, experimentation and
observation were involved in this teste.

. The scoring and the time limits set for each item were
indicated in the Instruction for Administering the TOPS {Append=-
Ax Els ' _ . B

3.33 Proceduwre for Establishing the Validity and :
Reliability of the Test of Process Skills (TOPS)

The items of the TOPS used in this study were based on
similar items from other tests. Sub-tests Onc, Four and Seven
of the process test were adapted from items inh the WISC (1956}
The Wechsler Scale has been used for many yeéars in many countries.
Sub—test Six was based on a test to measures childrents classifl-

catory abilities developed by the Wiscongin Regearch and Develop-
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ment Centre (1974:120). -éub-test Five was adapted from a test
used by Duckworth with children in Kenya as part of the eval-
uation of the APSP (Yoloye, 1971:65). Sub-test Two was based

on a test developed by the Educational Testing Service, descrlbed
by Stone, Gels and Kustan (1971:33),

The trial version of the TOPS was used in two feasibility
stwlies carried out in Nigeria by Lapai (1976) and Yates {1976)
under the supervision of the present writer. Evidence of validi~
ty and reliability of the test in mecasuring procesg gkills in
. ¢hildren weréﬂfeparted by Lapail (1976:42) and Yates (1976:48).
~ Bvidence of content validity of the modified process test used
in the present study was obtained by the use of judges. The
TOPS was examined by four science educationists in Ahmadu Bello
University. Modifications and suggestions from these judges
were incorporated in the final version of the test. Other
evidence of validity and reliablility was obtained using the re-
sults of the final testing.

Evidence of construct validity was obtained using analy-
sis of varlance Yo compare scores at different class levels.
Children in higher classcs obtained gignificantly higher mean
scores than thoge in the lower classes. Evidence of reliabili~’
ty (See Chapter 2, pps. 40-41) was obtained by:

1. testing for internal consistency using a Kuder-

Richardson formula suitable for this type of test.
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2s Mmeasuring thé product-moment correlation between
the children's sub~test and total scores. B
3. comparing mean scores with age level.
The results of these tests of wvalidity and reliability are

obtained in Chapter 4 of thls report.

3,34 Sampling and Administration (TOPS)

The design of this part of the study was based on Camp-
bell and Stanley's "Posttest-Only Control Group Design" (1966:

25)+ The design could be represented diagrammatically asg

Project school children (Gl) randomly selected (R) were given
treatment xi, resulting in behavicur 01. Non=project school
children (GZ) randomly selected (R) were given treatment Xy
resulting in behavicur O,

Four of the original centres where the PEIP éperated for
several years were chosen for the administration of the TOPS.
This selection of the centres was governcd by the availability
of research assistants proficient in the local language. Also
the use of four centres provided a large enough sample for the

study. Twelve research assistants, all of whom were experienced

teachers were employed, three for each centre. Each assistant



took part in a two-day workshop to become familiar with the
testing procedure. Children from a local school were brought
in as part of the workshop and the research assistants prac-
ticed testing with these children.

In each of the four centres, Kano, Ilorin, Sokoto and
Maiduguri, two project schools and two non—-preoject schools were
sclected (Table 3.03)e The sclection of the project schools
was at randome The names of all the schools were written on
pieces of paper, and put into a box. The first two names taken
out were usede The non-project schools were selected so that
they were reasonably equivalent to the project schools in terms

of buildings and facilities.

Table 3,03

Number of Children Tested by Centres,
Types of Schools and Class Levels

Class One Class Two Class Three
Centre :
T
& otal
P NP p N P {4 ne |
2 24 24 24 24 24 24 144
2 24 24 24 24 24 24 144
3 24 24 24 24 24 24 144
4 24 24 24 24 24 24 144
Total 296 96 96 96 96 96 576

94
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In each of the selected schools, -0 students were tested.
Twelve children for testing were randomlv selocted from each of
the Classes One, Two and Threce The children in each class werc
given numbers, Plecos of paper with numbers written on them,
corresponding to the numbers of the children in the class were
put into a boxe Then tw lve numbers were taken out of the box
and th: children with those numbers were testcde The time of
testing was doliberately chosen t- coincide with the first weex
of the new schcol year (September 1976),

In the four centres, testing was carried out in eight
project and eight non-project schools. The number of children
tested was five hundrec and seventy six. In cach of the Classes
One, Two and Three, nincty six children were tested in both
project and noneproject schoolse

Children in Class Once or both groups in each centre were
in their first week of formsl schooling, and neither group had
been taught science in schools It was rcasaned that there would
not b¢ any significant differences betweon the project and none
project children in each centre when tested with the TOPS be-
cause, (1) the children come from the same population area and
(2} there was no formal selection for admission to the schoolse.

Children of Classes Two and Three in the project schools
had becn exposed to the PEIP (Science) for one and two complete

years respectively. On the other hand, children in nop~-project
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schools in Classes Two and Three had no exposure to the PEIP but

had been taught by more traditional methods. DPifferences between

these two geoups woere expected. The selected children in a class

were put in one room and then called individually to be tested - ?
in ancthor room. Once tested, a child was not allowed to have
contact with the other children yet to be tested. The selected
children in a class were all tested on the same day to prevent

them from pasaing on information to one another overnichte

3.35 ®rocedure for Analysis the Results of TOPS

The results of the TOPS were analysed with the aid of a -
coméuter. The data on each child who was tested was put onto a
' punched carde The number of data cards punched was 576 corros=
ponding te the number of childien testeds The following informe
ation was punched on cach data cards | |

{a) An identification number for the child's centre

{b} An identification number for the ¢hild?s school

(¢) An identification number indicating whother the

child®s school was a project or non=project school
(d) The child's number within his class

(e} A number corresponding to the child's sex

Y

(£) The age of the child

no h

{g} The scores of the child on waéh of the sub~tests

one to seven _ ' S . o
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(h) The total score of the child on the tesgt

The computer programmes uged were from the.Statisticai
Package for Social Sclences (1975 Edition}. The sub-programme
"Breakdown" (3PS5, 1975:250) was used to calculate the standard
deviations and mean scoures ofj | .
| {1) c¢hildren at ecach age level
(27 c¢hildren in project and non=project schools at
each e¢lass level (one to three)

{3} boys in project and non=project schools at each
level

{4) girls in project and non~project schools at each

¢lass level.

A one-way analysis of variance was performed on the
mean sub-test and the total test scores using the sub-programme
"Oneway" (SPS3, 1975:422). The following groups of children
were compareds

(1) project school children with non=project school

children in Classes Onhe, Two and Three for each
centre

(2) project scheel children with non-project school

children in Classes One, Two and Three across the
whole sample

{3) project school boys with non=project school boys



%%
at each class level (across the whole sample of
boys)

(4) preqject school girls with non-project school girls
at each ¢lasa level (across the whole gample of
girls) _

(3) project school boys with project school girls at
each class level | '

(6) non-project school boys with non-projéct school |
girls at each class level '

3.36 Methodological Assumptions and Limitations
of the Study :

Apart from the basic assumptions mentioned in Chapter
One of this report, certain other assumptions were made regard-
ing the methodology of the study. It was recognised that these
asgsumptions were in fact limitatlions of the study.

For the purpose of this study it was assumed that:

(1) The qualifications, teaching ability and teaching
experience of the teachers in project and none -
project schools were the same on average.

{2) The members of a class in a project or non~project

. school had remained constant since the beglnning
of Class One.

(3) The project school children and teachers did not

perform differently because they were part of an
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experiment (Hawthorne Effect)

(4) There was no difference in the way the TOPS was
administered or in the testers personality which
affected the results.

{5) There are certain assumptions that are made in
using a simple cne-way fixed effects model Anova.
These have been expressed by Glass Stanley (1970:
369-372) as follows:

B X'ﬂ r-}‘--t-o&;] +ey)
e p)
2e eud —-A—-Nl o (OJ Q)_) j.es within
each of the J groups the observations are
normally and independently distributed
about their mean M jo with variance 6 %.
The first assumption is that an observation
can thought of as a Simple Sum of three components: one
reflecting the overall elevation of the measurements
() 3 a second reflecting the increment or decrement
on the dependent variable resulting from all observations

taken in group | being exposed to treatment | ; and a

component. CL‘} » that comprises things usually referred

to in the behavioural sciences as "individual differences"
and "measurement error”, among others. Various ways
exist in which assumption 1 can fail to be met. One is
that the effect of treatment § 4is not the same, Nd »

for all persons exposed to the treatment. For example

some students may benefit more from a particular treat-
ment than others.

It is not known whether children exposed to the PEIP

(Science) all benefited to the same extent. As a consequence
there is no guarantee that this asgumption was satisfactorily

met in this study.



There are three types of possible violations involfing
the second assumption; (1) non-normality (2) different
variances from group to group and (3) non~independence.
According to Glass and Stanley (1970:372),%many years of study
have shown clearly that the effects of non«normality on the
nominal level of significance of the F - test are extremely
slight". Regarding the case when the variances differ from
group to group they conclude;

(i). when the .sample .sizes are equal, thc effect
of heterogenecous variances on the level of significance
of the P-test is negligible. :

(ii) when the sample sizes and variances are un-
equal and fewer persons are sampled from a population
with larger variances, the probahility of Type I error
is greater than™ . In other words, the effect of
heterogencous variances in thig case is to shift the
distribution of F«ratios to the right.

(11i)} when the sample sizes and variances are
wnequal and greater numbers of persons are sampled from
the population with larger variances, the probablility
of a Type X crror is less than o< » The effect of
heterogeneous variances in this case is te shift the
distribution of F-ratics to the left.

In the results described 1n Chapter 4, the majorify of
the significant cases fell under (i) or (iii) above. In only
one case did significant results correspond to category (ii).
In this case the level of probablility obtained was p a .004.
Since the level of significance set for the study wasoC = 05,
the effect of heterogeneous variances it was belleved, would

not affect the interpretation.
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In the study describoed in this report the children had
been exposed to only one form of treatment either in a PEIP or .
in a non-PEIP school. Non~independence of results usually
arises when the same children have been exposed to more than
one form of treatment. Hence, 1t was believed that the inde-

pendence asswption was successfully met.
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Chapter 4
RESULTS AND ANALYSIS -
41 s - INTRODUCTION

This chapter containsy i} the results of the teachers'

opinionnaires on Primary Sclence One and Primary Science Two, and

ii) the results of the children on the process test. To make the
results and their analysis easier tq follow and understand, each
section contains its own introductory'ééétement on the treatment
and analysis of the results in that scction. At the end of each
section the results of that section are summarised, interpreted
and discusseda. | |

402 ... RESULTS OF THE TEACHERS' OPINIONNAIRE
- ON PRIMARY SCIENCE ONE

4,21 Introductory Statement on the Treatment of Regults

This section deals with the results of the teachers?

opinionnaire on Primary Science One. The results have been

tabulated according to the six categories of statements to which
the teachers responded concerning:-

' {1) Children's Interest in the Lessons
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(2) Children's Practice of Process Skills -

(3) Active Participation by Children in the Lessons

(4} Childrents Understanding of the Lessons

{5) Ease of Preparation and Implementation of the
Lessons for the Teacher |

(6) Availability of Materials for the Lessonsv_

Each teacher who completed the opinionnaire was given a

nurnber 1=22. The mean response of each teacher to all lessohé

was calculated and called the Mean Lesson Response. This mean

was reflective of the individual teacher's response to all the

lessons in Primary Science One for each of the above categorles

of statements. Also calculated was the Mean Teacher Regponse.zj'”:

This reflected the response of all the teachers tc one lesson

under each category of statements. The Overall Mean Response

included in the analysis of results, gave ithe mean of the responses
of all the teachers to all the lessons to each category of statew

ments 1-6 above.

R R L
| oA

Wl

The numbers of the teachers' responses ﬁorrespondéd to
the following:=—
1 = 8trongly Disagree ! 4 = Agree
2 = Disagree o : 5 = Strongly Agreé
3 = Undecided
X = No response, or respondents marked two ﬁﬁmﬁefﬁ,

or mark was not clear.
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A Mean Lesson Response of less than or equal to three

indicated that the individual teacher gave a low rating to all

the lessons in Primary Science One on the category €.g+ Child-

ren's interest. A mean response greater than three indicated

a high rating.

A Mean Teacher Response of less than or ecqual to three

indicated that on average, all the teachers gave a low rating
to the lesson in terms of the category of statements being
considered, Conversely, a mean response greater than three
indicated a high rating by the teachers.

The Qverall Mean Response gave the mean rating of all

the teachers to all the lessons. Overall mean responses were
calculated for each of the six categories of statements.

The standard deviation of the respornses was also cal=
culated to indicate the spread of the response distribution.
Frequency distribution tables and bar charts have been included
in the analysis of the results, to establish the relative
success of the lessons on each of the six categories of respon-
SeS. |

In the discussion of the.results, tables were included
which helped to identify the most successful and least succesg-
ful of the ten lessons studieds. Also discussed were the ratings
of the lessons by individual teachers who consistently rated

high or low, and some reasons for these ratings were suggested.
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4,22 Teachers' Responses Concerning Children's Interest
In the Lessons %Primary Science One)

The results shown in Table 4.01 indicated that the

teachers of Primary Science One believed that the level of the

children's interest was high for all the lessons selected. The

range of the Mean Teacher Responses was from 3.61 to 4.47. The

most interesting lessons for the children were; Lesson 21 - "Mr,

Sauna and Mirrors" and Lesson 14 - "Mr, Sauna Qbserves a Burning

Candle". The least interesting lessons were Lesson 23 - "Longer

than and Shorter than" and Lesson 16 = "Mr. Sauna Observes Liquid
Volume".

The Mean Lesson Responses in the same table range from

3.16 to 4,75 although not all the teachers completed the respon-
ses to all lessons. One teacher did not answer any of the
questions on children's interest in the lessons.

The Overall Mean Response for all the lessons by all the
teachers was 4.06, indicating that in their opinions the lessons
were of a high level of interest for the children. The standard
deviation of the responses was 0.94.

The frequency distribution of the teachers' responses is
shown in Table 4.02 and in Figure 4.01. The percentage of
teachers' responses that showed agreement on children's interest
in the lessons was 67.27, and 8,63 percent showed disagreement,

The overall pattern of the results in this section showed
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Table 4e01

Frequency Distribution of Teachers' Responses
Concerning Childrents Intercst in the
Lessons (Primary Science One)

Responses Frequency Percoentage
Strongly Disagree (1) 3. - 136 !
Disagree (2) ' 16 - T 727
Undecidad (3) : : -] " 4.09
Agree (4} o _ ,.39 o 40445 i 68,17
Strongly Agree (5) é1 - 27.72
No Response (X} - - 42 19.09

Overall Mean Response = 4406
Standard Deviation = 0,94

60 |

50

40
Percentage
Responses

30

20

10

1 2 3 4 5
Categories of Responses

FPige 4.01w= Teachers' Responses Concerning Children's
Interest (Primary Sclence Cne).
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that the lessons selected from Primary Science One produced a

high level of intorest in the children, in the opinions of the

teacherse

4423 Tcachors' Responscs Concerning Children's Practice

of Process Skills (Primary Scicnce Cno)

The results in Table 2, Appondix A, show that in the
opinions of the teachers, children's practicce of process skills

in the lessons of the Primary Science Onc was at a high level,

The Mean Teacher Responses were all above 3.0; the

rangc being 3466 to 4433. The Mean Lesscon Responses were all

above 340 except tor two teachers who gave mean ratings to the
lagsons of 2.8 and 2.5 respectivelys, Onc of these teachers only
completed responses on two of the ten lessons and hence his
rating may not be considered very rcliable, The lessons which
received the highest ratings in terms of the children's practice
of process skills were lessons 21, 15 and 15, Lesson 21 was
entitled "Mr. Sauna and Mirrors", arxi Lesson 15 - "Mr, Sauna
Observes Chinge" and Lesson 19 - "Impressions in Clay". Those
which received the lowest ratings were Lessons 16 and 23,
although the ratings were still well above 3.0. Lesson 16 was
entitled "Mr. Sauna Observes Liquid Voluma" and Lesson 22 was
called "Longer than and Shortoer Than"e

The frequency distribution of the teachers' responses
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are shown in Table 4.02 and Figaww 4,02. The percentage of the
teachers who agreed that thc children practiced process skills
during the lessons was 72,73 percent while 8.1B percent disagreed,

The Qverall Mean Regggggg for all the lessons by all the teachers

with regard to the children's practice of process skills was 4,08,

The standard deviation was 1.08,.

4.24 Teachers' Responses Concerning Children's Active
Participation in the Lessons (Primary Science One)

The responses of the teachers to this category of quest-

ions are shown in Table 3, Appendix A. The Mean Teacher Responses

for all tie lessons was above 3.0, This indicated that for all
the lessons surveyed, the children actively participated in the
lessons in the ‘udgment of the teachers. The lessons that
received the highest ratings in terms of active participation by
the children were lessons 19 and 13. Lesson 19 was entitled
"Impressions in Clay" and Lesson 13 -~ “"The Grab Bag'. The lessons
receiving the lowest ratings were lesscons 12 and 14, These
lessons were respectively entitled "Colour and Size" and "Mr,
Sauna Observes a Burning Candle'.

The Mean Lesson Responses were g-nerally above 3.0,

except for two tcachers who rated the lessons below 3.0s. They
represented 9.1 percent of the teacher population and gave mean

response of 2.8 and 2.71 .5 fvely, indicating a low level



Table 4.02

Frequency Distribution of Teachers? Respohses
to Children's Practice of Process
Skills (Primary Science One)

Raesponsas Frequency Percentaga
Strongly Disagree (1) | 1 0.5 3 8.18
Disagree {2) _ 17 773
Undccided (3) - 4 o 1.82
Agree (4) | 10e 48,18 i 72,93
Strongly Agree (5) - 54 - 24455
No Response (X) k|- 17,27

Overall Mean Response = 4.07
Standard Deviation = 1.08

60

50

40
Percentage

Responseaes
30

20

10

1 2 3 4 5
Categories of Responses

Fige 4.,02— Teachers' Respcnses Concerning Children's
Practice of Process Skills (Primary Science Onel.
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of active participation by the children in the lessons in their
classes.

Tabl: 4403 shows the frequency distribution of the
teachers' responses concerning active participation of children
in th: lcossonse The same is illustrated in Figure 4.03. It can
be seen that 68.18 percent of the teachers agrecd that children
actively participatcd in the lessons, while 4,18 percent disagreed.

The Overall Mean Response of all the tcachers to all the lessons

was 3,90 and the standard deviation of thelir responses was 0.86.

4.25 Teachers' Responses Concerning Children's
Understanding of the Lessons (Primary Science One)

The responses of the teachers concerning children's under-

standing of the lessons in Primary Science One arc shown in Table

4, Appendix A. Lessons sclected were all rated high by the

teachers as was indicatoed by the Mean Teacher Responses being all

above 3.0 Lesson 19 - "Mr, Sauna Observes Sinking and Floating"
was rated hijhest with a mean of 4.2. Lessons 21 and 16 wcre

ted lowest with means of 3.67 and 3,60. These lessons were
entitled respectively, "Mr. Sauna and Mirrors" and "Mr., Sauna
Observes Liquid Volume",

The Mean Lesson Responses ranged from 2.86 to 5,0« Three

teachers rated the lessons less than or equal to 3.0 indicating
a low level of understanding of the lessons by the children.

These teachers represented 13.6 percent of the population of
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Table 4.03

Frequency Distribution of Teachers' Responses
Concerning Children's Active Participation
in the Lessons (Primary Science One)

Responses Frequency Percentage
Strongly Disagree (1) 4 1.82 } 8.18
Disagree (2) 14 6.36
Undecided (3) 10 4455
Agree (4) 117 53.18 i 68.18
Strongly Agree (5) 33 15,00
No Responsc (X) 42 19,09

Overall Mean Response = 3,90
Standard Deviation = 0.86

60

50

40
Percentage

Responses
30

20

10

1 2 3 4 5
Categories of Responses

Fige 4.03=— Teachers' Responses Concerning Children's
Active Participation in the Lessons (Primary
Science One).
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teachet se _ )

Tahle 4.04 and Filqure 4.04 show the distrihutig;lof
teachers! rosponscs concerning childrent's understanding of tho
lessons. It was indicatced by 68.1f percent of Lhe teacherst’
responses that the children uwlerstood the lessons while 10445
~ percent of the teacners! responses indicated that the children

did not understand the lessons. The Overall Mean Response to

all tho lessons was 3.85 and the standard deviation of responsecs

was (.92,

4426 Teachers Responses Concerning Ease of Preparation
and Implementation of the Lessons (Primary Science One)

The responses of the tcachers concerning the egsc of
preparation and implementation of the lessons are shown in Table

34 Appondix As  Eight of the ten lessons had Mcan Teacher Respone

Ses greater than 3.0 and two lessons, 13 and 15 had vesponses
not greater than 3,0. Lesson 13 was entitled "The Grab Bag" and
Lesson 15, "Mr. Sauna Observes Change''s The responses of the
teachers indicated that they had some dirfficulty preparing for
and teaching these lessons. All the teachers axcoept fowr, gave

Moan Lesson Responses greater than 3.0. The four teachers whose

mean responses were not greater than 3.0 represented 18.2 percent
of the population of teachers. Thelr response indicated than on
average they had difficulty preparing for and teaching the lessons.

One teacher did not respond to any stutements in this categorys
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Table 4,04

Frequency Distribution of Teachers'! Responses
Concerning Children's Understanding of
the Lessons (Primary Science One)

Responses Frequency Percentage
Strongly Disagree (1) 5 227 ; 10,91
Disagree (2) 19 B8.64
Undecided (3) 8 3.64
Agree (4) 116 52473 67.73
Strongly Agree (5) 33 15400
No Response (X) 39 1773

Overall Mean Response = 3.85
Standard Deviation = .93

60

50

40
Percentage
Responses

30

20 |

10

1 2 3 4 5
Categories of Responses

Fige 4404~~ Teachers' Responses Concerning Children's
Understanding of the Lessons (Primary Sclence One) .
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Tﬁe froquency distriﬁution-of.thc.responses is shown in
Toble 4400 ond Figure 4.05. 0Of the teacherst responses, 55,45
percent agreed and 17.28 perCen£ disagreed that the lessons wore

easy fto preparce and implument. The Overall Mcan Respons. was

3.60 for all the teachers on all the lessons. The standard

deviation of responses was 1.00.

"

4.27 Teachers' Rosponses Concorning Availability of
Materials for the Lesscens (Primary Science One)

The responses of teachers concorning nvailability of
PO g Y

materials for Primary Scicnce One arc shown in Table 6, Appendix -

A, Of the ten iessons, nine h1ad Mean Teachor Kosponses greotor

than 3.0, and onc lesson {(Lesson 21) had & mean response of less :
than 3.0. Lesson 21 was entitled "ir. 32una and Mirrors" and
the responsns indicated that the teacnors had somn diffieulty
acquiring materials for teuching this lusson. The Moan Lesson
Responses ranged from 2.86 to 4.75« OFf the twenty two teachers,
four teachers (18.2 percent) gave mean responses of not greater
than 3.0 indicating that on thae average thay had difficulty
acquiring materials for the lessons. | |

Table 4,06 and Figure 4.06 show the frequency distribue
tion of teachers' responses concerning availability of materials.
Among the teachers 62,27 percent of the responses agreed that

materlals were available for the lessons and 14.55 percent



Table 4,05 '

Frequency Distribution of Teachers' Responses
Concerning Ease of Preparation and
Implementation of the Lessgons
(Brimary Science Cne)

Responsas : ' Frequency  Percentage
Strongly Disagree (1) o 10 4,55 3 17.58
Disagree (2) ' 28 N 12,73
Undecided (3) 16 7427
Agree (4) 1 41,36

. 55,45
Strongly Agree (5) 31 14609
No Response (X) o 44 ' 20,00

Querall HMcan Responsa = 3,60

Standard Dgviation = 1.08

60

50

40
Percentage
Responses

: 30

20

10

1 2 3 4 5
Categories of Responses

3 ing Base of
F 4,05-— Teachers' Responses Concerning
o P;eparation and Implementation (Primary Sclence One)d.
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Table 4,06
Frequency Dsitribution of Teachers'! Responses
Concerning Availability of Materials for
the Lessons (Primary Science One)

Responses Frequency Percentage
Strongly Disagree (1) 4 182 ; 14455
Disagree (2) 28 12.73
Undecided (3) 9 3,09
Agree (4) 90 40,91 } 62427
Strongly Agrece (5) 47 21.36
No Response (X) 42 19.09

Overall Mean Response = 3,83
Standard Deviation = 1,06

50

40
Percentage
Responses

30

20

10

1 2 3 4 5
Categories of Responses

Fige 4.06=- Teachers' Responses Concerning Availability
of Materials for the Lessons (Primary Science One).



disagreed. The Overall Mean Response to all the lessons by all -

.- the teachers was 3.83 and the standard deviation wasz 1.04.

4«28 Summary, Discussion and Interpretation of the Results
from the Teachers' Opinionnailres on Primary Science One

The summary of the teachers' responses to the opinion-
naires on Primary Science One is shown in Table 4.07 below,.

Table 4 007

Summary of Teachers! Responses to the
Opinionnaire o Primary Science One

Category of Overall Mean Standard Computed
Response Response Deviation t-value
1. Childronts Interest 4,06 0,94 | S.30°
in the Lessons
2. Children's Practicc 4407 1.08 4a65"
of Procesg Skills
3. Active Participation 3.90 0.86 5.,00*
of Children
4, Children's Undcerstand- 3.85 0.92 4e25*
ing amd Learning
5. Eage of Preparation 3.60 1.08 | 2.61"
and Implementation of
Lessons
4, Availability of 3.83 1.06 - 3.67
Materials for the
Lessons

* indicates significance at o -~ 0%
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The results in Table 4407 show that the teachers who
completed the copinionnaires gave a high rating for cach of the
categories in the lesson of Primary Science One., The computed

t-value for each category of responses showed that the Overall

Mean Responsos were all significantly higher than 3,0 (o = .05),

However it should be remembered that a considerable number of
teachers did neot complete the opinionnalres. O©f these, 12
(28,57 percent? had not been willing to complete the opinion—'
naires because they did not teach sciences Tiky gave as reasons
(a) they did not feel competent to do so, and (b) the materials
for teaching scicnce were not available, A further 8 regular |
class teachers (19.05 percent) could not be located. Their
positions in the classrooms werg boing temporarily occupiced by
students on Grade Two teaching practice. .

The 22 teachers {52.38) who completed +tho opiﬁionnaires
gave the two highest ratings to children's practice of Processa
Skills (4.,07) and Children's Interest (4.06)e Lowest in the
ratings (but still above 3.0) were Ease of Prepacation and
Implementation of the Lessons (3.60) and Availability of Mater=
ials (3.83)e These lower ratings gave an indicatlon that if
the teachiers had any difficultiles, it was in these two areas.

The Mean Teacher Responses fTor cach of the ten lessons

randomly selected for the study are shown in Table 4.08., It

also indicates the average of the mzan lesson responses. Based
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on the values of the average mean responses, the lesson rated
highast i.e. most successful was lesson 19 entitled "Impressions
in Clay", That which was least succcssful was lesgsson 16 entitled
"Mre Sauna Observes Llquid Volume". When the lessons were ranked,
based on the menn lesson responses, so that the highest rating
was ranked first (1) and the lowest rating was ranked tenth (10)
the results cobtained are those shown in Table 4.09,

- As in Tablc d.08, Table 4.09% shows that out of the ten
lessons studied, the most successful lesson was Lesson 19 and
the least successful was Lesson 16. Other interesting featurcs
of the lessons emerged on studying the tables. Lesson 21
entitled "Mr., Sauna and Mirrors" was ranked flrst in terms of -
Childrents Interest, and first in Children's Practice of Process
Skills and third in terms of Active Participation in the leggons 5.;
by the Children. Concerning Availability of Materials, it was
ranked tenthy and on Children's Understanding, it was ranked
ninths This lesgon 1s a potentilally successful lesson depend-
ent oi. materials for it being zvniliabla. fhe teachers, however,
did not rate the children'’s understanding of the lesson very
high (3.67) aven tnough the children were interested and activewe
1y involved. o "

The least successful lesson (16) was ranked ninth for

Children®s Interest, ninth for Practice of Process Skills, tenth

for Children's Understanding and ninth for Availabllity of
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Matourials, Similarly, Lesson 23 was ranked tenth, tenth and
seventh on the same three criteria. Although the ratings for
both thuse lessons are not low (3,69 and 3.72) the lessons might
he In need of some re~examination. It is possible that the
concepts involved might have been difficult for the children to
grasy 1t the class one levels Further research along these lines
could usefully be conducted on all the lessons of Primary Science
One, and the findings of that research would help identify lcssons
needing improvements

Table 4,10 shows the Mean Teacth—ResEgnses for each of

the slx categorics of statements., This tabkle was drawn in order
- o highlight the individual teacher's general attitude to the
programme. The average of the mean teachers responses was an
indication of thls genwral attitude.

The teachers who gave the highest overall ra.tings wure
those numbering 22, 12 and 21, Thelr responses wore highly
- positive to all aspects of the programme. The teachers who gave
the lowest overall ratings were teachers 3 and 18 although, thelr
average of mean responses was still greater than 3.0. These
teachers both gave low ratings to Active Participation and
Understanding as well as to Availability of Materials for the
Lessonse If the PEIP programme 1s failing at all, 1t seems to
e in these two areass This was confirmed by the fact that some

teachers (25.87 percent) did not complete the opinionnaires
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because they did not feel competent to teach sclence and did not
have the materials to do sc. The results of the conferance of
the MITe held annually, continually mentioned the need for mDre..
training of teachers and the inadequate supply of mataerials for
all subjects, including Science {Institute of Education, 1377:
11-14). e fooo

In this section the responses of the teachers to ten
randomly selected lessons, concerning six criteria, have been
discussed, analysed arnd interpreted. Additlonal analysis cone
cerning individual lessons revealed that some might be needing
further consideration. Individual teacher's responses were
examined and it became apparent that the least successful arcas
were preparation and tcaching of the lessons and acquiring less-—

on materlals. The Overa'l Mean Responses were, hdwever, all

significantly greater than 3.0 ( O¢ = ,05) which implied the

- rejection of hypothesis Ho] for the PEIP Class One teachers who

completed the questionnaires. Hn:),l statesy The teachors of PEIR
Classes One and Two will not hare a positive attitude to the
programme, This will be indicated by an overall mean response
of less than 3.0 on a scale of 1-5 (towards the six mentioned

criterial.
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4.3 RESULTS OF THE TEACHERS' OPINIONNAIRE
ON PRIMARY SCIENCE TWO

4,31 Introdurtory Stetement on the Treatment of Regults

A maximum of 42 teachers shouid have been available to
cohplete thelopiniéhnaire on Primary Sciéncé Two. ©Of these, 16
teachers did not respond to the opinionnaire. The reasons given
by ten of the teachers (23.81 percent}, were that they were not
trained to teach sciencd «nd the materials for teaching scilence
were not available. The remaining 6 teachers (14.29 percent)
were not located in the time avallable, and hence, no op;nion- :
naires were completed by them, | | |

The responses of the twenty six (61.9 percent} who come
pleted the opinionnaire on Primary Science Two have been tabulae-
ted and analysed using the same procédure as for the responses a
of Primary Sclence e, Thwo teacher:s also responded to the same
six categories of statements as for Primary Science One. These
weres= | .'{. o | .} .

(1) Childrent's Interest in the Lessons

(2) Children’s Practice of Process Skills

(3} Active Participation by Thildren in the
Lessons . . N o

(4) Children's Understanding of the Lessons

(5) FEase of Preparatlon and Implementation by
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the Teacher

(6) Availability of Materials for the Lessons.

Each teacher who responded to the opinionnaire was given
a number Z3-45 for identification. The Mean Lesson Response,

Mean Teacher Response and Overall Mean Response were calculated

and had the same definitions as for Primary Science One (see
Section 4.1, p. ). Tables and bar graphs to show the frequency
distribution of the responses have been included for each of the
six categories of statements. The standard deviations have been
calculated for each category to indicate the spread of the
responses.

In the discussion of the results, tables have been ine
cluded which helped to establish the most successful and least
successful of the ten lessons studied. Also discussed were the
ratings of individucl teachers who consistently rated lessons
high or low.

4.32 Teachers' Responses Concerning Children's Interest
in the Lessons (Primary Science Two)

The results shown in Table 7, Appendix A, indicated that
the level of children's interest in the lessons was high in the

opinions of the teachers. The range of the Mean Teacher Respon-

ses was from 3.22 to 4.17. The two lessons with the highest

ratings were, Lesson 12, "Building Matchbox Figures" and Lesson 3,
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"Comparing and Ordering Objects by Welght". The two lessons
with the lowest ratings werc Lesson 24, "Air in the Bag" and
Lesson 18, "Measuring Time by Counting”.

The Mean Lesson Responses were generally above 3,0

except for one teacher whe cave a low rating eof 1.6. Two.teach—
ers gave exceptlionally high ratings 4.67 and 4.57.

The frequency distribution of the responses concerning
children's interest in the lessons, is shown in Table 4.11 and
Pigure 4.07. The percentage of teachoers! responses which
agreed that the lessons were intoresting for the children was
6923 percent while those which disagreed formed 10.39 percent.

The Overall Mean Responhsc of the teachers to the lessons was

3.87 and the standard deviation of the responses was 0.96.

From Table 4.11 and Figure 4.07 it appears that the
lessons in Primory Science Two had a high level of interest for
the children.

4.33 Teachers' Responses Concerning the Children's
Proctice of Procvess Skills (Primary Science Two)

-  The responses of the teachers concerning the chlldren's
practice of process skills are shown in Table 8, Appendix A.
The Mean Teacher Responses range from 3.26 to 4.15 indicating
a generally high level of practice of process skills by the

childrenes The lessons with the highest ratings were lesson 7,
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Table 4.11

Frequency Distribution of Teachers' Responses
Concerning Children's Interest in the
Lessons (Primary Science Two)

Responses Frequency Percentage
Strongly Disagree (1) 6 2431 ; 10.39
Disagree (2) 21 8.08
Undecided (3) 23 8.85
Agree (4) 115 44,23 69.23
Strongly Agree (5) 55 25,00
No Response (X) 40 15.38

Overall Mean Response = 3.87
Standard Deviation = 0,96

60

50

40
Percentage
Responses

30

20

10

1 2 3 4 S
Categories of Responses

Fige 4.07—= Teachers' Responses Concerning Children's
Interest in the Lessons (Primary Science Two).
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"Round and Round the Clrcle" and Lesson 11 "Length and Distance", :
The lowest rated lessons were Lesson 18, "Measuring Time by
Counting” and Lessen 24, “Air in the Bag". Lesson 24 was con-
sistently ranked low by the teachers in each category of respon-

Se3e ' R _ ” W

The Mean Lesson Responses were above 3.0 except for one

teacher who gave a moan rospoise of Z450e It is not clear why
this teacher gave such a low rating to the practice of process
skills by the children in the lessons when the ratings of the
othar teachors were moderately high.

The frequency distribution of the teachers! responses
is shown 1in Table 4.12 and Figure 4,08, Table 4.12 shows that
€5.0 percent of the tsachers agreed that the children practiced
process skills during the lessons while 12.69% percent disagreed.
The Overall Mean Response of the lessons was 3.74 and the

standard deviation was 1.02.

4434 Teachcrs' Responses Concaerning the Active Participation
of Children in the Lessons (Primary Science Two)

The responses of the teachers to this category of state~

ments -re shown in Table 9, ~ppendix A. The Mean Teacher Resp-

onses were all above 3.0 the range being 3.11 to 4.10. The
lessons receiving the highest ratings from the teachers were

Leggon 8, "The Ant-fLion and his PitY and Lesson 20, "More Fun



130

Taphle 4,12

Frequency Distribution of Teachers' Responses .g;
o to Children's Practice of Process e
Skills (Primary Science Two) o

Responses Frequency Percentage
Strongly Disagree (1) & . . 3.46 i 12.69
- »
Disagree (2) ' - : 24 ..L o 9,23
Undecided (3) | - 8.08
Agree (4) S | : 13? . 3 . 50477 i 65.00
Strongly Agree (5) = : a7 . 144,23
No Response (X) L Y A ' 14,23

Overall Mean Response = 3,74
Standard Deviation = 1.02

60

50

40
Percentage

Responses
30

20 : »-. o no . . \.__“ .

10

1 2 3 A 5 |
Categories of Responses - R

Fige 4.08-- Teachers' Responses Concerning Children’s )
' Practice of Process Skills (Primery Science Two).

L.
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with Mirrors". The lessons receiving the lowest were Lesson 24
and Lesson 18, "Measuring Time by Counting".

The Mean Lesson Responses were above 3.0 except in the
case of two teachers who gave ratings of 2,67 and 2.40. These
two teachers rcpresented 7.7 percent of the teacher population,

The frequency distribution of the results is shown in
Table 4413 and Figure 4.09. The table shows that 63,84 percent
of the teachers' responses agreed while 13.85 percent disagreed
that the children actively participated in the lessons. The
percentage of teachers' responses in agreement is sufficiently
large to indicate a high level of active participation by the

children in the lessons. The Overall Mean Response of the teache-

ers to the lessons was 3.75 and the standard deviation of the

responses was 1.0.

4,35 Teachers' Reﬂ‘gses Concerning Children's Understanding
of the Lessons (Primary Science Two

The responses of the teachers eoncerning children's

understanding of the lessons are shown in Table 10, Appendix A.
The Mean Teacher Responses of the teachers were all above 3.0
the range being 3416 to 4.00. The highest ratings were given to
Lesson 11, "Length and Distance" and Lesson 12, "Building Match-
box Figures". The lowest ratings were given to Lesson 24 and

Lesson 18. Lesson 18, "Measuring Time by Counting" as well as
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Table 4,13 . S
Frequency Distribution of Teachers! Responses

Concerning Children's Active Participation
in the Lesgsons (Primary Science Two)

Responses = - © Frequency Percentage
Strongly Disagree (1) 6 - - 2«31 } 13,85
Disagree (2) . 30 ' . T11.54
Undecided {3) 20 . 7.89
hgree (4) o . 134; . AT ] 63,84
Strongly Agree (5) : 42 T 16415
No Response (X) - 38 .-Lﬁ.\i:. ~ 14.62

Overall Mean Response = 3.75 _
Standard Deviation = 1.0 L

60

50

R 40 . S B .
Percentage : :
Respeorises

30

20

1C

0 1 2 3 4 5
s Categories of Responses

Fige 4.09~- Teachers' Responses Concerning Children's
Active Participation in the Lessons (Primary
3¢ience Two).
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Lesson 24 were both rated lowest by the teachers in nearly all
the categories of statements. Further discussion of these less—
ons is contained in Section 4.38.

The Mean Lesson Responses were above 3.C except for two

teachers who gave ratings of 2,9 and 2.0 to all the lessons. One
of thesc teachers consistently ratec the lessons low in three
consecutive categories. Further discussion of the possible
reasons for this is contained in Section 4.38.

The frequency distribution of the responses is shown in
Table 4414 and illustrated in Figure 4.10. Table 4.14 shows
that 63.08 percent of the teachers agreced and 10.77 percent dis-—
agreed that the children understood the lessons. The Overall

Mean Response was 3.71 and the .tancard deviation wos 0.92,

4.36 Teachers' Responses Concerning Ease of Preparation and
lementation of the Lessons (Primary Science Two)

The responscs of the teachers are shown in Table 11,
Appendix A. Due tc unclear printing on the opinionnaire,

responses for lesson 18 were not completes Of the remaining

nine lessons, seven lessons had Mean Teacher Responses above 3.0
and two lessons had mean responses below 3.0. The lessans with
the highest ratings were Lesson 16, "Seed Germination" and

Lesson 7, "Round and Round the Circle", The lowest ratings were

for Lesson 9, "The Ant-Lion and his Pit" and again Lesson 24.
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Table 4.14

Frequency Distribution of Teachers' Responses
Concerning Children's Understanding of
the Lessons (Primary Science Two)

Responses Frequency Percentage
Strongly Disagree (1) 8 3.08 i 10.77
Disagree (2) 20 7.69
Undecided (3) 29 11.15
Agree (4) 134 51.54 1 63.08
Strongly Agree (5) 30 11454
No Response (X) 39 15400

Overall Mean Response = 3,71
Standard Deviation = ,92

60

50

40
Percentage

Responses
30

20

10

1 2 3 4 5

Categories of Responses

Fige 4.10-— Teachers' Responses Concerning Children's
HBnderstanding of the Lessons (Primary Science Two).
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of the twenty six teachers, twenty two (84,61 percent)

gave Mean Lesson Responses of greater than 3.0 and four teachers

(15.39 percent) gave mean responses of less than 3.0.

The frequency distribution of responses is shown in Table
4.15 and Figure 4.11. The teachers' responses in agreement that
the lessons were easy to prepare and implement formed 53.07 pere
cent of the responses, while 20.00 percent were in disagreement,
The percentage of teachers in disagreement was larger in this
category than in all the former categories. There is an indica-
tion that preparing for and teaching the lessons presented some
difficulties for the teachers. This could have been due to the
materials being too difficult for the children or unsatisfactory
in some respect_s° Lack of teacher preparation and tralning
could also account for these difficulticse. 2

The Overall Mean Response of all the teachers to all the

lessons was 3433 and the standard devlation 1.10.

4,37 Teachers' Responses Concerning Avallability of Materials
Zfor Teaching the Lessons (Primary Science Two)

The responses of “he teachers conceerning the availability
of moterials for teaching the lerscons are shown in Ta le 12,

Appendix A, The Mean Ter~her Responses were above 3.0 except

for one lesson which had a mean response of 2.92. The lessons

with the highest ratings were lesson 20, "More Fun with Mirrors"
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Table 4,15

Frequency Distribution of Teachers' Responses
Concerning Ease of Preparation and
Implementation of the Lessons
(Primary Science Two)

Responsas Frequency Percentage
Strongly Disagree (1) 9 3.47 5 20,00
Disagree (2) 43 16,54
Undecided (3) 17 6454
Agree (4) 109 41.92 3 53.07
Strongly Agree (5) 29 1115
No Response (X) 53 20,38

Overall Mean Response = 3,53
Standard Deviation = 1,10

60

50

40
Percentage
Responses

30

20

10

1 2 3 4 5
Cateqgories of Responses

Fige 4e11-— Teachers' Responses Concerning Ease of
Preparation and Implementation (Primary Sclence Two) e
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and Lesson 16, "Seced Germination". The lowest rated lessons
were Lesson 12, "Building Matchbox Figures" and Lessn cZd.

The Mean Lesson Responses toward availability of mater-
ials were the least positive of all) the six categories of resp-
onses. iwenty one teachers (80.76 percent) gave positive ratings
above 3,0 and five teachers (19.24 percent) gave negative ratings
below 3.0. The Overall Mean Responscs was the lowest of all six
categories at 3.45. The standard deviation of the responses was
1.09.

The frequency distribution of responses is shown in Table
4,16 and Figure 4.12. The percentage of agree responses towards
the avail bility of materials for the lessons wos 52,69 percent.

The teachers indicated that there was some shortage of
materials for the lessons of Primary Science Two. The percente-
1ge of teachers responses which indicated this shortage, 21.93
percent, was sufficiently large that it could not be casily over-
looked. Further discussion of this point is contained in Section
4438 of this chapter and also in Chapter 5, p. of this report.

4.38 Summary, Discussion and Interpretation of the Results from
the Tcachers' Opinionnaire on Primary Science Two

The Overall Mean Responses of the teachers to each of the

six categories of statements arc shown in Table 4.17. The table

shows that the teacncrs Overall Mecan Responses werc all signifi-



Table 4.16

Fa L

Frequency Distribution of Teachers' Responses
Concerning Availability of Materials for '

the Lessons (Primary Science Two)

Responses Frequency Percentage
Strongly Disagree (1) 122 4462 i 103
Disagree (2) i;:f 45 17431 S
Undecided (3) . 22 " Be46
Strongly Agree (§) . . * e8| L 12415
No Response (X} 44 ' T 16492
Overall Mean Response = 3.45 .
* .. Standard Deviation = 1.09
)
50
40 o ) | o ,
Percentage o . R
Responses ' o
_ .30 . _ B Lo
20 :
10
. 0

1 2 3 4 5
Categories of Responses

Fig. 4.12-- Teachers' Responses “oncerning Availability
.». ©of Materials for the Lessons (Primary Science Twol.

- T T
. o
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cantly greater than 3 using a one-=tailed t-test (ol = «05).

Table 4.17

Summary of Teachers' Responses to the
Opinionnaire on Primary Science Two

Category ot Overall Mean  Standard Computed
Responsc Response Deviation  t-value

1. Children's Interest 3.87 0.96 4,63
in the Logsons

2. Children's Practice 3.74 1.02 3.70*
ot Protess Skills

34 Active Participation 3.75 1.00 3.83"
of Children

4, Children's Understand- 3.71 0.92 3.94*
ing and Learning

5. Ease of Preparation 3,53 1.10 2 445*
and Implementation of
Lessons

6. Availability of Materials 3445 1.09 2210

for the Lessons

® indicates significance at of = ,05

The highest im:an responses were for Children's Interest

(3.87) and Active Particpation (3.75), whilc the lowest were

Ease of Prcparation of the Lessons (3453 and Availability of

Materials (3415).

Primary Science One

Skills had the highest rating (seg p.116),

These results differcd from the responscs on
wherce the Children's Practice of Process

Phe values for the
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overall mean responses for the opinionnaire on Prggggz Scicnce
Two were lower than those for Primary Science One. The two

lowest rated arcms for both books were the same, namely, Ease
of Preparation and Availability of Matcrialse These two arcas
presented the greatest difficulties for the teachers oi both
books.

In order to ascertain the relative success of ecach of
the lecsons, two additional tables were constructed. Table 4.10
shows the mean teacher responses for each of the ten locsons
randomly selected from Primary Science Two "o~ this study. The
table also shows the averagc of tha mean te cher responses.
Based on the values of this average the l.=:on rated most success-
ful was Lesson 16, "Seed Germination" and that rated least success-
ful was Lesson 24 "Air in thc Bag". In the table, Lesson 9,"The
Ant-Lion and his Pit" and 24 were rated beiow 3.0 on Ease of
Preparation and Implementation with values of 2,91 and 2,95
respectively. Lesson 12, "Building Matchbox Figures" was rated
low on Availability of Materials with a valuc of 2.91. This was
not surprising since the tecachers had "to have ready 120 matche
boxes, wrapped packages of matchboxes containing 10, 7, 6 and 4
boxes « ¢ «" (Primary Science Two, 9975:43).

When the lessons were each ranked, based on the mean

lesson responses, so that the highest rating was ranked iirst (1)
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and the lowest rating was ranked tenth (10), the results obtained
were those shown in Table 4019 The most successful lesson was
again Lesson 16 and the lecast successful was Lesson 24, as shown
in Table 4.18. Lesson 18, "Measuring Time by Counting" was
ranked low by the teachers in five of the six categories.
Responses to tase of Preparation of this lesson were not given
by the teachers because of poor printing on the instrument.
However, this lesson along with lesson 24, appears to be in need

o1 some re-examination. Both for Primary Science Onc and Primary

Science Two, further study necds to be carried out on all the
lessons before specific recomaendations con be made for lesson
improvementa

Table 4420 shows tho: Mean Lesson Responses of the teachers
of Primary Science Two for cach of the six categories of state-
mentse The average of the mean responses has been calculated
and was interpreted as an indication of the individual teacher's
general attitud: to all six criteria,

Of thce twenty six teachurs who responded to the opinion-

naire on Primary Scicnce Two, 21 (92 percent) teachers had an

average of mean tcachor responsc above 3.0 and two teachers (8
percent) had averages beclow 3.0. The tcacher numbered 34 gave
very high ratings to all six critcric and had an average of -+e45e.
Two teachers numbered 30 and 35, each gave low ratings on three

categories of statements and had averages of 2,98 and 2,86 rospect=
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ively. The remainder of the teachers had averages ranging from
3.15 to 4.15, indicating a generally positive attitude to all
six criteria, This result confirms what was obtained when the

Qverall Mean Responses were all calculated to bu significantly

sbove 3.0 (o = ,05) on a one=tailed t-test. This result implies
that for the teachers of PELIP Class Two the null hypothesis H01

e ——

is rejected. Ho1 states: The teachers of PEIP Classes Une and |
Two will not have a positive attitude to the programme, This |
will be indicated by an overall mean rusponse of less than or
equal te 3.0 on a scale of 3-5 (towards the six mentioned
criterial.

The teachers' responses, whilst they were predominantly
positive to all six criteria, were leagt positive in the areas

of Availability of Materials and Ease of Preparation and Imple-

mentation. As for Primary Science One, Primary Science Two

secems to present some difficulties to teachers in these two
areas. Table 4.20 shows that on availability of materials, 5
teachers (19 percent) gave ratings below 3.0. In addition, ten
teachers had not completed the opinionnairces be;ause they were
not teaching scicnce for lack of competency to do 50, as wéll.as'
insufficient materials being available Ffor teaching the subject.
Some improvement is clearly needed in preparxing the teachers for
the PETP (Science) and making it easicr for them ko acquife the.

heeded materiucls.
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44 CHILDREN'S PROCESS TEST RESULTS IN
: PROJECT AWD NCOMWPROJECT SCHOOLS

é41 Introduction

Inh cxeh of the four centres; Malduqurei, Ilorin, Sokoto
and Kane, 144 children were tested with the TOPS. The number
of project amd non=project school children tested, and the class
levels at which they were tested were shown ln Table 3. {Chap~
ter 3, ps%4 )e In Secticn 4.42, the children's scores on the
TOPS were‘first used to establish evidence of test validity amd
reliability. Children's scores were comparcd at different age
and class levels and a reliability coofficient was calculated _
using a Kudcer-Richardson formula suitable for this type of test.

The testing of the children was carried out in early
September, 15976, in the different centres to coincide with the
first week of the school year. Children in Class Ona were in
thelr first week of formal schooling and it was presupposed that
project school children would not score significantly higher
than non—project school children within each centre and across
the whole Class One population. Section 4.43 described the
procedure adopted te ascertain whether this assumption was
correcte

- Children at the Class Iwo level had been through one

complcte year of formal schooling. The results of Class Two

Yoy



children across the whole sample were compared in Section 4.44
to test hypothesis Hbz which statés: After one year's exposure
" to the programme, project school children will not perform

. significantly better in terms of total process tesﬁ scores than

Ilwill children in non=project schocls (ol = .05}, . )
Children at the Cilass Three level had been through twe

complete years of schooling. The results of Class Three project

and non=project school children were compared in Section 4443,

to test hypothesis Ho, which states: After two year's exposure

3
ta the programme, project school children will not perform
significantly better in torms of total process test scores than
will children in non-project scheols (o = J05),

In Section 4.46 the scores of boys in project and non-
- project schools weré compared at each class level to test

- hypothesis Ho, which states: Boys in project schools will not

4
attain significantly higher total process test scores than will
boys in nonwproject schools at the same class level (o = .05),
In Sect:ion 4.417, a similar comuarison was made of the scoreﬁ
of project school girls with non-prcject school girls, to test
hypothesls Ho. which states: Girls in proiect schools willl not
attain significan:ly nigher total process scores thean girls in
non=projuct schools at the same class level (o = 05},

In Section 4,48 comparisons of scores were made between

boys and girls in project schools, and boys and girls in non-

uy
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" project schools, to test hypothesis Ho. which states: Boys will

6
not attaln significantly higher total process test scores than
girls at the same class level (ol = .05);

{i) in project schools, and

(ii} in non=project schools.

4ad2 Validitx and Relizabllity of the Test of )
Process Skills (TOPS) T

In order +o establish ceontent velldity, tha TOPS was

submitted to a panel of four judges. Each judge was a lecturer
in Science Education at Ahmadu Bello University, Zaria. Modifl-

cations to the test were made om their advice and the suggest-

 ions which the pancl made were incorporated in the test. To

help establish construct validity, the mean total scores of the
children ak ¢lass lovels one, two and three across the whole

sample were calculated and are shown in Table 4.21.

Table 4.21
Mean Scores of Children by Class Level

Class Mean Score Standard Dev. N
EY 14,89 © s.87 - 182

3 C 28.86 _ 7.82 192
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When the scores were compared using analysis of variance,
significant differences (o< = ,001) were found to exist (see
Table 1.22)e When children in higher classes score significante
ly higher than in lower classes on a test that test is interpret-

ed as having construct validity (Dietz and George, 1970:341-352).

Table 4,22

Comparison of Children's Scores
Using Analysis of Variance

Source DuFe Sum of Squares Mean F-Ratio  F<Prob.
Squares

Between 2 18795.04 9397452 122467 «000

Groups

Within 573 43891,.80 7646

Groups

Total 575 62686484

Test reliability was cstablished in two ways. Evidence
of internal consistency was obtained using a Kuder-Richardson
formula applicable to this type of test (Chapter 2, p. 41 )
Using this formula on the results of the sample a reliability
cocfficient of r= 0,760 was obtained. When thisz formula was
applied using the values of varaince associated with each class
level, the following values of r were obtained:

(Class One) r = 0,744
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{Class Two) r = 04656

(Class Three) r = 0,605

The second method of establishimg test reliability was
to compute Pearson Product-Moment Corvelations of sub-test and
. the total scoces with age and class level. The correlation

table is shown in Table 4,23,

Table 4.23

Correlation of Sub=Test and Total TOPS
Scores with Age and Class Level

Class L Age
Ttem Na576 o N=576

Subtest 1 ~AT* . 53¢
Subtest 2 ' «37% o » 40
Subtest 3 . 360 R .34°
Subtest 4 - W36 . . .40
Subtest 5 L 433e | L .20
Subtest 6 LA e L3
Subtest 7 ‘ A4 o51°
Total .54° 60"

* Indicates significance at ol = 001
N was the number of children

The table above shows that the correlations between ..
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subtests and total score with class lével and age were hiéhly, |
significant (o= «001), indicating reliability of the test
instruments - | o

The mean scores at cach level were also computed and the

results are siiown in Tabla 4.24.

Table 4.24

Age and Mean Scores of Children
on Procaess Skills

Number of Stated Age Mean Standard

Children (Years) Sgore Deviation
51 5 10,53 7472
100 6 11419 8429
116 7 21455 8462
138 8 15,99 7.93
89 9 28466 8453
52 o 10 : 28415 8423
5 11 S 30487 7414
s 12 o aa.s 504
3 o 13 37,67 2,08

As can be secen from the table, the childrun's stated
ages ranged from 5 to 13 ycars. The majority of the children
were aged 6 to 9 years. In this age range there was a steady

increase in the children's scores on the process test (see fig.
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4.13, p.155). In thi: age range 9 to 10 there was a plateau
before the children's scores increased once morc, up to the age
of 13 years., This might represent a transition from one type
of lower order learning to one of higher order learning (Hilgard
et nl., 1971:211)s Further rescarch on this phenomenon might
prove to be interesting with regard to learning theory.

The above ewidence on the test when considered in con=-
junction with the other evidence indicative of wvalidity and
reliability (see Chopter 3, pe ) provided a strong argument for
the validity and reliability of the TOPS.

4,43 Comparison of Children's Scores in Project
and Non-Project Schools in Class One

Oone of the assumptions in the design of this study was
that, on entering primary school, project school children would
not score significantly higher than non-project school children
in each centre. This supposition was based on certain critecia
which were:-

(1) There was no formal selection system for children
entering primzcy schools in the centres.

(2) The project and none-project schools used were in
close proximity to ea.cr.'. other in each centre and were serving
the same population area, Children within the same area should

not on average come from very different backgrounds, and hence,
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each class would have similar scores on the test.
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The mean total scorcs of the children in Class One in

each contre arc shown in Table 4,25

Table 4.25

Comparison of 1T0P5 Mean Total Scorcs of Class
One Project and Non-Project
Children in Each Centre

PEIP Non=PEIP
Centre - 3 F F
Number Ratio Prob.
Mean ¢ Standard Mean § Standard ¢
Total Deviation | Total | Deviation
1 13.71 780 12 .87 7«40 0.21 0.65
2 164,79 11.54 17.58 10,54 0,05 0.83
3 17 .88 12.13 15.74 10.05 0.63 0443
4 13.71 11.10 10,88 9.57 1.00 0032

When the mean scores of the project and non-project

children in each centre were compared using a one-=way analysis

of variance, it was established that project school children

4id not score significantly higher than non-project school

children in any of the centres.

The sub=test and total scores of children in project and

non~project schools across the whole Class One sample are shown

in Table 4.26.

There were 96 children in each of the two groups.
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Mean Scores of Class One Project and
Non=Project Children

Number of Standard
Class One Children Mean Deviation
Project ' 96 15451 10,76
Schools ..
Nen-Project 96 14419 8.96
Schools ' . .

When the results were cumpared using the one=way

analysis of varlance, prcject schocl children did not score

significantly higher than non~project school children in their

total scores, across the whole Class One sample (Table 4427).

Table 4427

6ne-way Analysls of Varlance of Children's
Seorcs in Cluss One (Projcct
vse NommProijcct)

Source L.F. Bum of Squares Jgan Sgquares F F
Ratio Prob.

Between 1 _ Jda.16 94.16 «96 «33

Gpoups

Within 180 18651.92 98.17

Groups

Tetal 151 18746,08
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4l Children's TOPS Scores after One ¥ear of Schoolin
o :E Project and Non-Project Schools {Test of Hypothesis Ho.)
. - -_-——w-_——-——-——-XEQ_—_——m-——Q

Children were tested in Class Two at tﬁe beéiﬁhing éf |
the school year. Those in project schools had been exposed to
the PEIP programme. tor onc comploete year while those in none
project schools had heen taught by mor: traditilonal methods.

Hypothesis o, states: After cne year's exposure to the

2
programme, project schoeol children will not perform significant-
ly better in toerms of total process test scores than will childe
ren in noneproject schools ( o= ,05).

The mean total scores of project and non-project school

children are shown in Table 4.,2B8.

Table 4.28

Mean Scores of Class Two Project
and Non-Project Children

Class Two Number of Mearn Standard
Children . B Deviatlon
Project 9 25421 8467
School: ' ) o
Non=Pro ject 13 2205 T.93
Schools . - -

When the scores of the chilursn were compared using
one-way analysis of variance, the results obtained wore those

shown in Table 4429
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Table 4.29 ' )

One-~Way Analysis of Variance of Children's Scores
in Class Two (Project vs. Non=Preoject)

Source DeF.  Sum of Squares Mean Squares F F
: Ratic  Prob.

Between 1 478017 478,17 6.428 4009
Groups

Groups _ _
Total 191 13502.74 ' g

The results in Table 4.29 indicate that project childe
ren scored significantly higher in their total scores than
non=project school chilurcn { ol = .05}. As a consequence
hypothesis H02 waz rajactec.

The mean scores of the children in each of the subtests
are shown in Table 4.30. In sub-teast three there was no differ-
ence between the groups. This test invelved paper figures which
were arranged in order of haight. In gub=test two, which con=
sistad of arranging pictures in the correct crder, the chiid-
rents scores werc also very ¢lose. In the cther sub-tests,
project school children scored consistently higher than none

project school childrens
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Table 4.30

Meoxn TOPS Sub=Test Scores of Class Two Children
in Project and Non-Project Schools

Sub=-Test Mean Scores Mean Scores
Number (Project) (Nen-Project)

1 699 6.41

2 2.30 2,13

3 172 1.72

4 1.18 0.77

5 de22 3.51

6 1.26 0.33

7 7453 6459
Total 25418 22402

4.45 Children's TCOPS Scores after Two Years of Schooling

in Project and Non-Project Schools (Test of dypothesis H°3)

The children in Class Three were tested at the same
time as those in Class One and Two, which was in the first week
of the school ye»r. The Class Three children had at that time
been through two coinplete years of schoolinge.

Hypothesis Ho3 states: After two yecar's exposure to the
programme, project school children will not perform significant-

ly better in terms of tetal scores than will children in non-
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project schools (ol = ,05).
The mean total TOPS scores of the two groups of Class

Three children are shown in Table 4.31.

Table 4.31

Mean Scores of Class Three Project and
Nen=Project Children

e Nurber of | " Standard
Class Three Children : Nean Deviation
Project _ 86 29.83 ' 7.78
Schools o : - -
Non-Project 9" 27.82 _ 7473
Schools : : : .

In crder to test if project school childrents total N
scores were significantly hetter than the scores of non-project
school c¢hildren, onc-way analysis of variance was used. The
results are shown in Table 4.32. This table indicates that
project school children did not score signifilcantly higher
(ol = .05} than non-project school children after two years of - .
schooling. As a consequence hypothesis Ho3 was accepted, ..: ;;

The breakdown of the total scores of the children inéo
sub=test scores is shown in Table 4.33, In sub-test one and

three the non-project children scored slightly higher than

the project school children. However, in sub~test seven, which
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involved mazes, the project school children scored noticeably

higher than the non-project children.

Table 4d.32

One=Way Analysis of Variance of Children's Scores
in Class Three (Projoct vs. Non~Project)

P

ol s 8 Do 2
Source nD.FP um of Squares Mean Squares Ratio 2robe

Between 1 194.01 194,01 3.219 +074
Groups . : '

Within 120 11452.61 60,28

Groups :

Total 191 11646.62

The relationship between the mean total scores and
class level for project and non~project children is shown in
Figure 4.14. The figure indicated an almost linear increase
in score with class level for the non-project children over
the two years. The project school children had % more rapid.u.
increase in score during the flrst year bhut during the second
year the rate became less. It was not clear why the rate of _ .
increase of the scores of these childron changed. This poinf
is further discussed at the end of Section 4.47 with reference
to Figure 4.16 (p.184) showing the relative rates of increase

in scores of boys and girls.
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Fige 4.14 — Mean total scores vs. class
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Table 4.33

Mean TOPS Sub-Test Scores of Class Three Children
in Project and Non~Project Schools

Sub=-Test Mean Scores : Mean Scores
Number (Project) R (Non~Project)
1 7.80 7.89
2 2,92 27
3 1.91 o 1.94
4 1.83 : - , 1461
5 1096 _ 4.18
6 152 _ | 1.26
7 9,39 . 8.18
Total 29,83 | 27,82

4446 Mgan TOPS Scores of Boys in Project and Non=Project
Schools (Test of Hypothesis Ho,)

In the former sections no allowance was made for sex
differences between the children in the different classes. In
this section the scores of boys in project and non-project
schools were compared at each class level to test hypothesls
Ho4» Hypothasis Ho4

attain signifigcantly higher total process test gcores than

states: Boys in project schools will not

will boys in non-project schools at the same class level (o= ,05)
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The mcan total scores of boys at cuch of the class

levels are shown in Table 4,34.

Table 4.34

Mean TOPS Scores of Boys in Proicct
and Non-Project Schools

Class Cne Class Two Class Three
Mean Mean Mean L Mean Mean V.oan
Score Score Score Score Score Score
(p) (NP) (p) (NP) (P) (NP)
N= 60 N= 52 N= 65 N= 54 N= 63 N= 59
17.98 16456 26.10 24,06 30,79 29.27

It is interesting to note that the number of boys in
the project schocl classes is larger than in non-project schools.
Project school boys at the Class One level were not expected to
score significantly higher than boys in non-project schocols,
since both groups had begun primary school only a week beforec
they were tested. The results of comparing the scores of Class
One boys using analysis of variance are shown in Tablc 4.35.
This table indicates that project school boys at the Class One
level did not score significantly higher TOPS scores than boys

in non=project scnools; hypothesis Ho, was hence accepted at

4
the Class One luvele.



Table 4.35

One=Way Analysis of Variance of Boys!
Scores in Class One -
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F F
Source D.Fs  Sum of Squares Mean Squares Ratio  Prob.
Betwoeen 1 56.62 56462 «533 +467
Groups
Within 110 11623,.81 106431
Grouvps
Total 111 1175043

Project schocl boys at the Class Two level had.been

exposed to the PEIP for one year, while hon-project bhoys had

followed more traditional science curriculsa,.

The results of

comparing the scores of the two groups of boys using cne-way

analysls of variance are shown in Table 4.36.

that project school boys at the Class Two level did not attain

It is clear

significantly higher total TOPS scores than non-project boys.

Consequently, hypothesis Heo

level.

4

was accepted at the Class Two

The rcsults of comparing the scores of Class Three

project and nunh-project school hoys, using one-way analysis of

variance are shown in Table 4.37.

As for Class One and Two,

Class Three project school boys did not score significantly



higher total TOPS scores than Class Three boys in non-project

schools. Hypothesis Ho4 was thus accepted at the Class Three
level.
Table 4.36
One-Way Analysis of Variance of Boys'
Scores in Class Two

Sourc D.F Sum of S s Mean S x »

e al » n)quare S q'uarc.s - R-atio Probe
Between 1 135,64 135,64 1.957 0.164
Groups
Within 117 8109.23 69,31
Groups
Total 118 8244,87

Table 4.37
One-Way Analysis of Variance of Boys'
Scores in Class Three
Source D.F Sum of Sqguares Mean Squares ¥ F
s ‘ g qUAKES  patio  Probe

Between 1 70.62 70.62 1.151 0.286
Groups
Within 120 7363.98 61.37
Groups
Total 121 7434.60
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Schocls {Test of Hypothesis Hosj

In this section the scores of project school girls were

_ 44T Mean TOPS Scores of Girls in Project and Non-Project

compared with the scores of girls in non=-project schools at

each class level, using one-=way analysis of variance, to test

hypothesis Ho

5
Hypothesls

Ho5 states: Glrls in project schools will

not attain significantly higher total process test scores than

girls in non-project schcools At the same class level (& = .05),

levels are ghown in Table 4,38,

The mean total scores of the girls at the three class

It stwuld be noted that the

number of girls in non=project classes was larger than that of

girls in project schools.

Table 4.38
Mean TOPS Scores of Girls in Project

and Non-Project Schools

Class One Claszs Two Class Three
Mean Mzan Mean Mean Mean Mean
Score Score Score Score Score Score
{P) {NP) (p)- (NP) (P} {NP)
N= 36 Ne= 43 N= 31 N= 42 N= 33 N= 37
11.61 11433 23413 19.48 27.97 25449

168
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The results of comparing the scores of Class One

project and non=project school girls are shown in Table 4.39.

Table 4439

Che-Way Analysis of Varliance of Girls!
Scores in Class One

o d 3 araos " F
Source D.F. 5um of Sguares  Mean Squares Ratic  Probe
Between 1 160 1.60 0,023 0,879
Groups :

Within 77 5302,.00 68.86
Groups
Total 78 3303.50

In Table 4.39 above, it can be seen that project school
girls in Class One did not score significantly higher than
girls in non=project schools. Hypothesis Hos was hence acceg#ed

at the Class One levels

e

The results of comparing the scores of Class Two préject
and non-projact school girls are shown in Table 4.40. As can
be seen from this table, project school girls did not score
significantly higher than Class Two girls in noneproject schocls..

Hypothesis Hos was consequently accepted at the Class ?wo level.



Table 4.40

One-Way Analysis of Variance of Girls?
Scores in Class Two
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-

F

F
sour D-F. S ; .
ce um of Squares  Mean Sqguares Ratio Prob.

Between 1 237,99 237.99 3.919 «052
Groups

Within 71 4311.96 60,73

Groups

Total 72 4542 .95

The scores of Class Three girls in project and non~
project schools were compared and the results are shown in

Table 4.41.

Table 4.41

One-Way Analysis of Variance of Girls'
Scores in Class Three

F F

Source D.F.  Sum of Squares Mean Squares Ratio = Prob,

Between 1 107456 107.56 22037 04158
Groups

Within 68 3590421 52480

Groups

Tetal &9 3697,77
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At the Class Three level project school girls did not
score significantly higher TOP5 scores than did girls in non-
project schools. As 2 result hypothesis H05 was accepted at

the Class Three levela

4.48 Comparison of Mean TOPS Scores of Boys and Girls in
Project and Non-"roject Schools (Test of Hypothesis Ho

)

6

In this section the scores of project school boys were
compared with those of project school girls, Also the scores
of non~project school boys were compared with scores of non-
project school girls. Comparison were made at each class level

from Class One to Three to test hypothesis Ho A breakdown

6 -
of the sub-test scores was included at the end of the section
on each class level to show how the total scores were arrived
at by the children.

Hypothegis Ho_ states: Boys will not attain significant-

6
ly higher total process tcst scores than girls at the same class
level (of = ,05);

(i) in project schools, and

(ii) in non-project schools

(a) At the Class One Level.

Table 4.42 shows the results of comparing the total
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scores of Class Onc boys and girls in project schools. Boys |
scored significantly higher mean total TOPS scores than girls -

(ol = .05) in the project schools.

Table 4.42

One-Way Analysis of Variance of Scores of
Class One Project School Boys and Girls

Source D.Fs  Sum of Squares Mean Squares  o....  prop

Between 1 913,62 C 913,62 8.520 004
Groups ' o

Within 94 10079.54 107.23 5

Groups R o

Total g5 10993,16

W T R i - A 4

  TJ;? The results of comparing the tétai scores of Class One

boy§ énd girls in non-project sciwols are shown in Table 4.43.

The table indicates that boys in Class One of the noneproject -

schools alsc scored significantly higher mean TOPS scores than

the girls in the same schools. _ :.
Results shown in Tables 4.42 and 4,43 indicated a xeject-

ion of hypothesis Ho,. at the Class One level in both project and

©

non-project schools.
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Table 4.43

One~Way Analysis of Varliance of Scores of Class
Onc Non=Project School Boys and Girls

F F

Source D.F. Sum of Squares Mean Squares Aatis  Prob.

Batween - - €44.32 644.32 B.664 004
Groups

Within 93 6916.27 74237

Groups

Total 94 7560459

The breakdown of total TOPS scores into sub-tast scores
is shown in Table 4.44. The largest numerical score differences
between the boys and the girls occurred in sub-tests one and
seven. Sub-test one involved five picturc completion items
shown in Appendix E. Skills of observation, manipulation and
experimentation wore associated with this subetest. Sub-test
seven consisted of six mazes of increasing difficulty. Skills
of observation, prediction and experimentation were involved

in this sub=test.



Table 4,44

Mean Sub-Test and Total Scores of
Claas Cne Boys and Girls

] Project School Non-Project School
Sub=-Test
Number E Mean Score } Megan Scorce | Mean Score ] Mean Score
Bays Girls ! 3oys Girls
N= 60 N= 36 M= 53 N= 43
1 5428 3.53 4498 3.47
2 1.62 1.19 1.44 1.21”
3 1.23 1.03 % 1a25 1.0%
4 0e73 0.58 0452 0.42
: 5 2480 219 3.00 2.65
6 0e78 0.67 0.73 0467
B 5.54 2442 4,64 1.81
Total 17.93 11.61 16456 11.33

boys and girls are shown in Table 4.45.

At the Class Two Level.

The results of comparing the total scorves of Class Two

It can be cbsgerved

that the boys did not score significantly higher than the girls

in their total scores (9 = ,05).
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Table 4,45

One-Way Analysis of Variance of Scores of Class
Two Project School Boys and Glrls :

F

.F- 35 ‘.
Source D Sum of Squarcs  Mean Squares Ratio Prab.

Between 1 197,95 0 197.95 24680 «105
Groups o

Within 94 6743.88 : 73.87

Groups _ :

Togal 9% F141.83

The results of comparing the total scores of Class Two
boys and girls in noneproject schools are shown in Table dedGe

Table 4.46 S

One-Way Analysis of Variance of Scores of Class
Two Non-Project School Boys and Girls

. F
Source D.F.  Sum of Squares Mean Squares ... Proba
Between 1 495,43 495,43 6.502  ,004
Groups S .
Within 94 5477.31 ' 58,27 ' . . _:Q?ﬁQ“
Groups - o REE
Total 95 5972.74 T

Table 4.46 shows clearly that boys in Class Two of the



non-project schools scored significantly higher than the girls
in the same schools (ol = .05). For Class Two boys and girls
hypothesis H°6 was accepted for project schools and rejected
for non-project schoolse.

The breakdown of the total scores into sub-test scores

for Class Two boys and girls is shown in Table 4.47.

Table 1.47

Mean Sub=Test and Total Scores of
Class Two Boys and Girls

l Project School Non-Pro ject School
Sub-Tast
Numbers Mean Score | Mean Score { Mean Score | Mean Score
Boys Girls Bovs Girls
N= 65 N= 31 N= 54 N= 42
1 7.28 6435 6a72 6.00
2 2,51 1.87 2.11 2.14
3 ! 166 ' 1.84 i 1.78 1.64
4 1.08 1.39 : 0e91 0460
5 1,22 de23 3.93 2.98
6 1.31 1.16 0.87 1.00
7 8,13 6425 7.74 5«12
Total 26420 { 23413 2106 15.48
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Table 1,47 reveals tﬁat project school.giris écored”f *

higher than project school boys in sub-tests tiree and four,

and scored equally on sub-test five, Sub-test three involved
measurement and ordering by lengthy while sub-test four involved
arranging blocks to a pre-determined design. The skills in-
volved in arranging the blocks were observation, manipulation
and experimentatlion. In the non-project schools, girls scored
on average slightly higher on sub=test two, which involved 5
.arranging plctures in the correct sequences Skills involved

in sub-test two were observation, prediction and inferences. .

(c} At the Class Tiwree Level.

The results of comparing the total scores of Class Three
profect sehopl boys mnd girls are shown in Table 4.48.

Tablc 448

One=Way Analysis of Variance of Scores of Class
Three Project School Boys and Girls

P F

3 al a 3 f =] g
Source D.F Sum of Squares  HMean Squares Ratio Prob.

- s v —

Between 1 172,70 17270 2504 022
Groups )

Within 94 3589429 59.46

Groupg '

Total 95 5761.99
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As for Class Two of the broject schools, the results
of Table 4.48 show that Class Three projzct school boys did
not geore significantly higher than the girls in the same .
schools (X = ,05), AR
) The results of comparing the total sceores of Clasé |

Three hon-project school beys and girls ace shown in Table

Fl

’ 40490 .
Table 4.49 ’ :
Ona;Way Analysis of Variance of Scores of Class
Threc NomePraject School Boys and Girls

S + D ™ s Sum Bf 5 - s M S ros 2 F ) - F o
ource & DoFe @ Sum quares @ Mean Squares : oo Prob,
Brotweoen 1 325;72 325.72 5.707 08019
Groups S _ .
Within 94 $364,90 5707

Groups :

Total 95 5690,63

Class Three noneproject school boys scored significante
1y higher total scores than Class Three non-project school
girls. On the basis of the results shown in Tables 4.48 and

4.49, hypothesis Ho,. at the Class Three level was accepted

6
" Zfbr project schools but rejected for non-project schoolse

The breakdown of total scores intoe sub-test scores for

'5 Class Three boys and girls is shown in Table 4.50.



Table 4450 | T
Mean Sub—Test and Total SCOI'QS of -'-! ‘ 1‘-_” \

Class Three Boys and Girls

179

. Project|School Non=Projcect School
Sub=Test
Number Mean Score § Mean Score | Mean Score | Mean Score
Boys Girls Boys Girlsg
N= 63 H= 33 N= 59 N= 37
1 7.97 7473 B.14d 7.27
2 3.18 264 2090 2447
3 190 1.91 1,88 1.83
4 1.86 1.79 1,68 1,50
5 4,50 4458 4.12 bhas f
5 1454 " 148 1,24 1430
7 S.84 T84 9.31 6284
Totnl 30.79 27,97 29,27 25448

From Table 4.50 it can be observed that project school

girls scored higher than project schoel boys in sub~teosts

three and five.

Sub~test thrac

involved mecasurement while

sub=test five involved understanding space rvclatlonships. In

all the other sub=-tusts, boys in project schools scored higher

than the girls.

er than the boys on subwtost five and six. Sub-test six ine

In the non-project schools girls scored high-
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volved clagsifications In all the other sub-tests, beys

scored higher than the girls,

4.49 Discussion and Interpretation of the Children's
TOPS Results

(1) Results at the Class Onc Level.

The scores of children beginning Clase One in project
and non=project schools were compared using onceway analysic of
variance. The results indicated thit project schocl children
did not score significantly higher (ol = ,05) total TOPS scores
than non-project school children (a) when the whole Class Cne
sample was considered, and (b) when each of the four centres
was considercd individuallye

When allowances was made far sex diffcrences between
the children and the total scores of boys in project and none
project schools were compared using orne-way analysis of variance,
project school boys did not score significantly higher (ol = ,05)
than boys in non=project schoolse Project school girls did not
score significantly higher total scores than ‘girls in non-project
schools (of = +05). Hypothesos Ho‘,1 and Hos were hence accepted
at the Class Unc level.

The evidence of the above comparisons lent support to

the basic assumption that children of thc samg’sex entoring



Class One would on average begin at the same level. It seemed
reasonable to extound this assumption to include project and

J non-pro ject school Classes Two and Three and to conclude that

. . when they entered primary school they began at the same level.

The zam: assumption was extended to include Class Two and Three
project and non=project school girls. e

Comparison of the scores of Class One project séhool
koys with girls using one-way analysis ofIVa;iance showed that
boys scored significantly higher total scoreé than the qir15~_ _ -.
(ol w &05)s The same result was obtained when the total scoreé {
of Class One non=project school boys were compared with the
scores of girls in non-project schools. On the basis of the

above results hypothesis Ho

e was rejegted at the Class One

level in project and non~project schools.

When the total scores werc broken déwn into suthtest_
scores, it appeared that the greatest numerical differences
in sub-test sgores between the boys and girls occurred in sube
tests ong and sgven. Skills involved in these sub~tests were
observation, manipulation, prediction and experimentation.
The boys generally.performed botter on all the test items and
it cculd be concluded that at the beginning of their years of
formal schooling, boys were more competent in tasks involving

process skills than the girls.
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{2} Results at the Clazs Two Level.

The total TOPS scores of children beginning Class Two
' dn project and non~projuct schools were cotparsd ¥sing onc-way
analysis of variance, The results showed that prbject school,
children obtained significantly higher total scores than non-

project school children (o€ = 405)s On the basis of this

*. result hypothcsis H02 was reijectcede When the total scores were

- broken down into subetest scores project school children were
shown to have scored higher on six of the seven sub-tests.
Frow this result above it appeared that after one yéar éf
exposure to PEIP Science project school children were better
.ik the practice of procesgs skills than children exposed to a
traditional course in non=projoct schoolse _ )

When the total scores of Class Two project school boys
.ﬁere compared with the scores of Class Iwo non-project school
boys, project school boys did not score significantly higher
(ol = ,05). Class Two project school girls also did not score
significantly higher total scores than Class Two hon=proiect
school girls ( o = .05). Hypotheses Ho4 and Ho5.were hence : _f";Tf“
accepted at the Class Two level.

When the total scores of Class Two project school boys
and.girls wara comparcd, boys did not score significantly

higher than the girls (ol = .05}, However, when the same
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. comparisons were made for Class Two boys and girls in-nén-
project schools, the boys did scor<w significantly higher than
) the girle {ofl = «05), Thase results lead to thoe acceptancé "
of hypothaosis Ho6 for projcct sehools, and its rejcction for ;'m ;
noneproject schools at the Class Two level. | |

The total scores of boys and girls in Clééses Oné,.Two
and Three are shown on a graph (Fig. 4.16). With reference to
Figure 4.16 it 1s apparent that project scheol girls and boys
achieved the greatest Increase in IOFS scores betweenzbéginning : :'
Class One and peginning Class Twoe The increase in scores for |
the none-projoct school boys and girls was fairly constan;_from
Class One to Three, while the rate of increas.. scor;; of
project school boys and glrls began to drop Off after Class Two |
began. _ _ o |

The breakdown of total scores Into suﬁ-tést sco&é§: 
showed that project school girl:. scored highest of the groups
of boys and girls in sub~tests three and four. They alsq_
attzined the sam: score as pruject school boys on Subwetost
fives. The skills which wern involved 1n these sub-tests weré
measurement, cbservation, wnipulation and experlmentation, S
It is possible that project schocl girls made most impﬁoveménﬁ _ 
;; théé; skills and this accounted for the more rapid increage -

in their scorecs. Mors study is clearly needed to lnvestigate



30

25
Girls (P) /’c;a:ls (NP)

Total
TOPS
Score

20

15

Class One Class Tweo Classr Three
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preciscly which skills the children became better ine

{3) Results at the Class Three Level,

When the scores of Class Threc project school children
were compared with those of Class Throc noneproject school
children, the results indicated that project school children
did not score significantly higher “otal scores (of = ,05),

As a consequence hypothesis Mo, wes sccepieg. Class Zhree
project school hoys did not score significantly higher total
scores than Class Three noneproject school beys. Also, when
the scores of the two groups of girls were compared, Class Three
project school girls ¢ .. not scorc significantly higher total
scopee than Class Threc noneproject school girls (ol = ,05),
Hypotheses Ho4 and Hcs were hence acceptode Class Three project
sc ocl boys did not attain significontly high:r total scores
“lon Closs Three project school girls (ol = .05). However, in

» 1 <t schools Class Three boys did score significante
ly higher ..an Class Three girls (ol = .05)e As a conscquence
hypothesis Hog was accepted for the project schools but reject-
&d for the noneproject schools at the Class Three level.

From the breakdown of total scores intn sub-test scores
no clear pattern cmerged, However, projcct school boys scored

highest of all the groups in four of the seven sube-tests, while
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non-pfc;j.ect s&hcol boys sco.l.;e.d. hi«jhe#t in only one éub—test.
Project school girls scored highest in two of the subetests
and non-project school girls uid not scure high.st in any of
the subwtegts. Tt appears thet project schocl girls who tade
the most rapid progress up to the beginning of Class Two
maintained their position up to the beginning of Class Three;
Morc than any other group, project school girls seem to have

improved the most during the two ycar period.



Chapter 5

SUMMARY, GENERALIZATIONS AND RECCMMEMDATIONS

‘Lt

5.1 Introduction

e The Primary Education Improvement Programme (Science)

“ started in 1970 under thé sponéorship of UNESCO and UNICEF.

A small panel of writers based at the Institute of Education,
A.B.V., Zaria, Nigeria began to produce materials in the form
: of teachers® guides, for the teachlng of science in the primary
schoole The apprcach adopted was known as "a process approach®
in”yhich the emphasls was placed on teaching children the
'p£ocess skills used by the scientist when e attépmts to solve
a problem e.ge observatlon, classification, inference, predict—

ion etcs Thls approach had been recommended by the NuE.R.C,

. in 1971e

Trial materials were tested in lécal Zaria schools and
in project schools distributed over a.large area in the former_
Northern Region of Nigeria. After sdﬁé:réwriting, the final
editions of the teachers' guide for the first two classes of

the primary schools were published in 1975. Scme formative
.evaluation of the materials had taken place during the writing

187 ¥
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process but it was not as complete as was desirable, mainly
because of staff shortages (Young, 1975:28-30).

In that nc evaluation of the effect the pli;gramne was
having on Nigerian children in the many schools which are now

oparating the PEIP, it was important to undertake this evalw

uations

S5e2 Summary of the Problem

This study toock the form of a summative evaluation of
specific aspects of the PEIP (Science). It was limited to
evaluating the attainment of major programme objectives in the
flrst two years of the primary school. Materials for the higher
classes of the primary schocl were still being developed when
this study was begun, and hence, they were not included in the
evaluation. _ _

. The programme objectiwes for the first two years ofltﬁe
pfimér; school were stated by the programme authors as speclfice
ally aiming at the children's practice of process skills
{observation, classification, inference, prediction, etc.l},
encouraging children to ask questions about the world arocund
them, and then actively invelving them in secking answers to
those questions (Young, 1974:1),.

In order to assess the attainment of the major programme

<o
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obilectives, the study sought to find ansuéfs to the £Q116wiﬂg
questionsgs; | _ _
2 Do children in PEIP echools perfarm signicicantly R
bottar than children in nom-project schools on a test designed.
to measure thelr ability to practice process skills?
2+ How sweessful do the teachers.rate the programne
in terms ofj
&e <hildren's interest in the lesscns
b. children’s practice of process skills
c. children’s active participation in the lésséns
" d. children's understanding of the lessons
ey ease of preparation and implementation of
the lessons for the teachers
f."évailability of materials for teaching the
lessons? | .. | ~: 
In an attempt to answer the following questions tﬁe |
fblléwing hypothes & were tested: B
Ho, : The teachers of PEIP Classes One and Two will
not have a positive attitude to the progranmme.
This will he indicated by an qverall mean response

of lesa than or equal to 3, on a scale of 15

regarding the following criteria; LT

{i) children's interest Ty

(11) children's practice of process skills
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{i1i) childrents sctive participation in the
lessons _ _ I ._ | h ._ | _
(iv} children's understanding of the lessons
{v) ease of preparatien and implementation
of the lessons ' _ ' |
{vi} availability of mateéiais fér taaching ﬁhe
lessons.
After one year's exposure to the programme, project
school children will not perform significantly
better in terms of total test scores than will
children in non~project schools (O =,05), 'f
After two year's exposure to the programme, prﬁject
school children will not perform significantly
better in terms of total process test scores than -
will children in non-project schools (el = L05).
Boys in project schools will not attain signifi-
cantly higher total process test scores than will
boys in non-project schools at the same level
{ ol = 405).
Girls in project schools will not attain
significantly higher tobal process test scores
than will girls in non-project schools ( ol = .05)e
Boys will not attain significantly higher total

process test scores than will girls at the same
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class level { ot = 405),
(1) 1in project schools, and

(i1) in non—project schools.

%3 Summary of Procedure

In order to test the hypotheses, two types of instruments
were designed to collect data. These were:~-
1 Opinionnaires for the teachers of PEIP Classes One
and Two.
2. A process test for children in project schools as
well as non-project schools.
In the opinionnaires, teachers were asked to respond to
statements on ten randomly selected lessons from each of the
teachers' guides. Statements were made for each of the lessons,

corresponding to the six criteria in hypothesis Ho The

1°
teachers who completed the opinionnaires were chosen from
seven randomly selected centres where the PEIP operated. A
maximum of 42 teachers was envisaged to complete each opinion-
naire on the teachers'! guides, making a total sample of 84
teacherse The opinionnaires were validated by a panel of judges
before they were used.

Children who were tested with the process test were
selected from four centres where the PEIP operated. The select-

ion of centres was governed by the availability of personnel
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proficient in the'language of the area in which the test was
administered. In cach of the four cantres, two ;}mject and two
nomproiect schools were usad. The selection of the project
schools was random. The project schools were then pajred with _

a non=praject school considered to be equivalent in terms 6% -
buildings and othar facllities. Children were tested in the
first week of the school year in Classes One, Two and Th:ge,__
There were twelve children tested in each ¢lass and, in éii,

576 children were testads
| It was reasoned that since there was no formal selection

- system for children entering primary school, the children tested

. In Class Qne would not sceore significantly differently in project

- and non~project schools (a) within each centre and (b} across

the whole sample of ¢lass one children. It was also assumed

- that the average abllity of children to practice process skills

- would not differ gignificantly from one year to another over a

“ few yearse

Children begimming Class Two in the project schoecls had
-“ﬁeen exposed to PEIP for one complete year, while those beginning
Class Three had been through two complete years of the programme.
" Their counterparts in non-project schools had been exposed o
other édience programmes produced by the Ministries of Education
in the States, for the corresponding period of time. The child-

ren were tested in the local language by trained research assist=
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ants. Evidence of test validity had been previously obtained
by means of judges. Further evidence of validity and reliabili~-

ty was obtained from the results of the test.

Sed Summary of the Results of Teacher Opinionnaires

Out of the expected response by 84 PEIP teachers, (42
for each of the opinionnaires) only 22 (52 percent) Class One
and 26 (62 percent) Class Two teachers returned opinionnaires
completed or partially completed. There were several reasons
for this poor response.

1le Some teachers had recently been transferred
to the PEIP schools and were not yet familiar with the

programme o

2« Some of the schools had Grade II students
doing their teaching practice in the classes and the
regular teachers were difficult to locate.

3, Some teachers admitted that they did not
teach scilence because (a) they did not feel competent
to do so, and (b) the materials for it were not avail-

ablee

The responses of the Class One teachers who completed
the opinionnaires on Primary Science One were significantly

above 3.0 (of = ,05) towards all the six criteria being tested
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in hypothesis Ho The highest ratings were given to children's

1°
Practice of Process Skills, (4.07) and Children's Interest in
the Lessons (4.06). The least highly rated were Ease of Prep-
aration and Implementation of the Lessons (3.60) and Availabi-
lity of Materials (3.83). Further analysis of the responses
showed that the most successful lesson, out of the ten select-
ed in Primary Science One, was Lesson 19 "Impressions in Clay".
The least successful lesson was Lesson 16 "Mre. Sauna Observes
Liquid Volumec".

The responses of the teachers who completed the opinion-
naire on Primary Science Two, were alsc significantly above
3¢0 (ol = ,05) towards the six criteria, although the ratings
were not as high for Primary Science Onee. The teachers gave
the highest ratings to Children's Interest in the Lessons (3.87).
Least highly rated were again, Ease of Preparation and Imple-
mentation (3.53) and Availability of Materials (3.45). The
most successful lesson out of those selected was Lesson 16,
"Sced Germination" and the least successful was Lesson 24 "Air
in A Bag".

The responses of teachers to both opinionnaires
indicated that the objectives concerning the children, l.ce.
interest, practice of process skills, active participation and
understanding were all being achieved to a fairly high level

in both classes. Less highly rated were the case of preparing
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o and téachlng of lessons énd availabiliﬁi 6f mafefials for the

Se> Summary of the Process Test Results S *};,f

- . L
[ ) o

fhe fesﬁltﬁ éf.the érocesé test were firsé;uéeé.to
establish test validity and reliability. Evidence of construet
validity was cbtained by comparing the children's sub-test and
total sc;;és with class level. Children in higher classes
obtained significantly higher scores (of = .001), on all the
sub~tests and in the total scores than children in the lower
classes. Reliability of the test was established in two ways.

Internal consistency was demonstrated by a value of reliability
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equal to 0476 using Kuder-Richardson formula for the whole sample

of children tested, Reliability was further established by
significant correlations (ol = .001) of sub-test and total
scores with age and class level. R |

Analysis of the responses of children ﬁﬁb were tested
at the beginning of Class Une showed that project school

children did not score significantly higher total TOP3 scores

than non~project children, (a) within each centre, and (b) across

the whole sample of Class One children, Boys however, scored
significantly higher total scores than girls in both project

and non-project schools (o = ,05),
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The amalysis of the responses of children tested at the
begimning of Class Two revealed that children in project schools
scored significantly higher (ol = .05) in their total scores
than children in non-project schools. The general picture of
the results was shown in Chapter 4. The breakdown of the total
scores into sub-test scores showed that project school children
scored higher on six of the seven sub-tests.

When allowances were made for scx differences and the
scores of Class Two boys were compared, project school boys
scored higher total scores than non-project school boys but the
difference was not significant (oL = ,05). Class Two project
school girls also scored higher total scores than non-project
schoel girls but again the difference was not significant,
Project school boys did not score significantly higher than
project school girls hut in the non-project schools, boys did
score significantly higher than the girls (o = .05).

When the scores of children tested at the beginning of
Class Three were compared project school children did not score
significantly higner total scores than non-project school
children. Project school boys also did not score significantly
higher than non-project school boys, nor did project scheol
girls score significantly higher than their counterparts in none-
project schools. The boys in non-project schools scored signi-
ficantly higher than girls, but in the project schools, boys did

not score significantly higher, at the Class Three level (see
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Figure 4.16, p.188 ), It was clearly shown that girls during
thelr first year of PEIP Science made the most rapid improve-
ment, although their rate of improvement dropped off during the
secord year. The scores of the boys in the PETP schools followe
ed the same pattern as the girls and their increase in scores
also dropped off during the second year. The scores of the NOhe
preject boys and girls both improved steadily throughout the
two years, in an almost linear fashion. During the first year,
their scores improved less than the scores of children in pro=
Ject schools, but during the second year they improved more.

It is only possible here, to suggest possible expland-
tions for these results. One possibllity is that, in the first
year, children in project schools due to extra exposure to actw
ivities involving process skills, became more competent in these
skills than their counterparts in non=-project schools. During
the sesond year, the children in project schocls may have made
less rapid progress because of lack of materials and/or because
their teachers were finding it increasingly difficult to prepare
and teach lessons for which they had received little training.
The refusal of some of the teachers to complete the opinionnaires
because they had received little or no training for the PEIP
seemad to confirm this possibility. Another explanation might
have been that the children in project schocls reached a plateau

of learning in the practice of these process skills. Because



of additional practice in these skills project school children
may have reached a plateau earlier than children in nonwproject
schools. Such plateaus are expected in the learning of psycho-
motor skills and are sometimes associated with changes from a
lower to a higher order learning (Hilgard et al., 1971:211),
although it was not possible in this sgtudy to identify what
these stages might have been. Further research along the lines
described by Price-Williams {(1969:201-210) might help clarify
what these stages were. It was alsoc not possible in this study
f to thoroughly investigate the reasons why project school child=—
ren improved less during their sé&oﬁd year of PEIP, It is in-
tended that further study will be carried out on this subject

in the future.

5.6 Generalisations

The teachers who completed the opinlonnalres weré thbs;: <
who were actually teaching the PEIP Sclence and they rated the
programme as highly successful in terms of children's interest, -
practice of process skills, active participation and understand-
ing, They considered the programme as less successful in terms
of the preparation and teaching of the lessons and the availabi-
lity of materials. A large number of teachers, however, did ﬁ
not complete the opinionnaires because they sald they were not
teaching science. This they e¥b1ained was due to a feeling of

_: incompetence with regard to escience ahd because materials for
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teaching science were not available. This information from the
teachers indicated that PEIP Sclence was a potentially success—
ful programme but full success was limited by the lack of propar-
ly trained teachers and an inadegquate supply of science materials.
The situation was made worse by the frequent transfer of tralned
PEIP teachers to nop-PEIP schools, s their replacements by
teachers wlth no knowledge of the PEIP methods and materials.
{Institute of Educatlon, 1976:30). |

The process test performance of the chiidren showed that,
after one year of exposure to the PEIP, children in project
schools performed significantly better than children in non-
project schoolse After two years, however, the difference bet-

ween the two groups was no longer significant, although project
.schdoi children still scored highers Girls in project schools
scemed to benefit most from the programme, particularly in the
first year, Whereas, in non-project schools, boys scored signi-
ficantly higher in thelr total TOPS scores than girls, in
project schools this difference was not significant.

The test results showed that in spite of the difficulties
pointed out by the teachers, the science component of the PEIP
was to a limited extent attaining its objectives. It may be
concluded that with a properly organised system of teacher train-
ing and an improved supply of science materials to the schools,

the programme would be highly successful in teaching the practice



of procass skills to Class One and Two c¢hildren.

5.7 Recommendations

The PEIP is now operating in eleﬁen sﬁétes.ihnﬂigéfié in. |
well over 1000 primary schools. ,It has proved itself to be the
most widely accepted curriculum project in recent years for
primary schools in Nigeria. The project will most probably
centinue to expand intc more schools and some states are reported
to be consldering adopting the PEIP for all thelr schools as "
has happened in Rivers States The science component of the PEIP'
has been evaluated in this report to some extent and it has been
shown to be achieving some success limited by (1) the lack of
properly trained teachers, (2) the constant transfer of PEIP
teachers {Institute of Education, 1976:30) and (3) an inadequate
supply of science materials. The re&:oﬂﬁnendations made here, .
chiefly concerned overcoming these three limitations by improve- ‘
ing relationships with State Ministries, Grade II Colleges and
Local Education Authorities, as well as e=tablishing closer
ties with the Advanced Teachers Colleges and the University
Faculties of Education. A chart showing how links between the
Institute of Education and these institutions could be organised -
is shown in Figure 5.01.

" The withdrawal of the UNICEF from the PEIP in 1978

means that the Institute of Education will have to rely on the
i
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State Govarnmentg fér the financial.support hééded éo success;
fully expand and implement the project. In some states, the
grants to the PEIP have been quite generous while in others,
they have been lhsufficient or non-existent. A more active
dissemination of information directed at the Ministries is
”essential to achieve better financing of the PEIP. As It is at
present, some Ministry Officials know very little about the
project and as a result tend to neglect it when it comes to the
yearly budget. The Ingtiftute of Education could work through
the PEIP State Coordinators to keep the Ministries informed and
up to date on the latest project developmentsas

N The new Federal Grade II Syllabus written in 1974 makes
specific mention of the PEIP and gives a brilef explanation of
the process approach (Federal Ministry of Education, 1974:410),
The Grade TT Science examination bagsed on this new syllabus is
currently set by the Institute of Education in collaboration
with the State Ministries. Since the PEIP is a fairly recent -
development, many scilence tutors in Grade II Colleges know
little or nothing about the project. It would, therefore,
seem to be the ldeal time for setting up of conferences and
workshops on the new syllabus for these tutors who could be in-
'; i - formed at the same time about the approach adopted by the PEIPR.

With sufficient information and training the tutors would be

‘.5, sble to help train their students and inform them about what
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the project was trying to achleves In order to enaure that the
future population of Grade II science tutors be well informed |
about the PEIP, closer ties should bhe formed with the Advanced
Teachers Colleges and the University Paculties of Education.
After all, it is in these institutions that Grade II Science
tutors are trained, and it is only through the Grade IX Collegesl
that PFIP teachers can be trained properly an. in sufficient
munbers. It is therefore, recommended that the Institute of
Education organise a workshop te inform the science speclalists
in the Advarnced Teachers Colleges and the Faculties of Education
of the Universities about the PEIP. DNuring such a workshop, the
staff members attending could familiarise themselves with the
materials, the approach adopted, and the problems being encount-~
 ered by the project, They would then be in a better position
to prepare their students, many of who are likely to be posted
to Grade II Colleges, after graduation.

| S8ince it takes 3-5 years to train & teacher in a Grade
IT College, there is a need fo.o an improved short term plan to

provide in~service training for the teachers recently qualified

or already in the field. Some states that have shown interest LR

in the project have already set up thelr own PETP In=-Service
Training Centres, consisting of classrooms, offices and store
rooms. It is strongly recommended that all the states in which

the PEIP 1s operating adopt this same plan. Courses could then



" be organised for new MITs and project school teachers in each
ététe on a regular basis. The course of the MI'Ts could resemble
the one year Infant Methods Course already being run for the
teachers in the higher classes of the primary school. The
training of the new project school teachers could be for a short=
er perlod of a few months only so that several groups could be
trained within a year. If the states would consider primary
s&haol teachers specialising in only one subject, as is now

the case in Kano State, a shorter period of training might be |
envisaged« The centre could also be used to familiarise the
staff of Local Education Authorities about the project, many of
whom have, up t¢ the present time, not much understanding of
what is going on in PEIP schools. Some states have been posting
MITs to the L.E.A. offices and this practice has helped o im=
prove relationships, mutual understanding, and reduced the rate
pf trangfer of PEIP teachers to non~PEIP schools.

The supply of materials for the PEIP schools, which has
posed a problenm in most states, could be carried out through the
atate PEIP Infserviqe Centres. Materials could be supplied to
the schools.bf.éﬁe ;entre which would operate as a c¢entralised
- purchasing unit. The centre could arrange with the MITs and the
L.E.As. for the annual distribution of the required materials
toe the schoolss This would stop individual teachers having to.

ask for money from the LEAs for the purchase of materials lecallye
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It is believed that if the foregoing recommendations were imple—
mented the science component of the PEIP would be more success—
ful in achieving its programme objectives.

The evaluation described in this report has given rise
to possibilities for further study, and some of them are discussed
here. In the Primary Education Imporvement Programme, the first
specifically oriented process approach to the teaching of science
in Nigerian primary schools was developed, The evaluation of
that programme, described in this report, involved the design of
a testing instrument to measure the attainment by the children
of process skills., The Test of Process Skills (TOPS), developed
over a period of two years (1975-1977), was the first known test
of its kind to be used in Niz:cria, The TOPS was designed for use
in the lower classes of the primary school but it could, with
adaptations, almost certainly be used in the higher classes. It
could also serve as a basic model for the design of new tests
of this type., This report described an evaluation of the attain-
ment or PEIP Science objectives in the first two years of the
primary school in the opinions of the PEIP teachers and through
testing changes in children's behavicur. Further studies now
need to be carried out with reference to the higher classes of
the primary school in order to extend the present evaluation,
and make it more comprehensive. Other evaluational strategies

might be developed to measure channee in the teachers' attitudes,
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methods of teaching and views on the nature of science attributa=-
ble to using the PEIP approach. Ways of assessing student-teach=
er interactions, which would cause little disturbance to the
normal classroom environment, might also be investigated. It
would be interesting to know whether the PEIP approach caused
changes in the pattern of these interactlions.

This study raised some questions which will need further
Istudy befo;eiany definite answers can be found., It was observed
that the children's scores on the TOPS increased with age up to
nine years. Between the ages of nine and ten the scores remained
falrly static after which they ihcreased once meore (Figure 4.13,
ps163), Tt was suggested in the discussion that the children
might be passing from a stage of lower order learning (pre-oper-
I&tiohal} to a higher order of learning (concrete~operationall. |
If some Plagetian type tasks were chosen for the children to
perform, it should be possible to obtain more information about
the stages the children have reached at these age levels. It
might alsc be possible to investigate whether children exposed
to a process approach curriculum pass through these stages at
the same age as those children exposed to other types of primary
sclence curricula,

In this study, the scores of children in PEIP schools
were compared with those of children following meore traditional =

and to some extent out-dated Ministry Schemes of work. A study
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could be made in which children taught under the PEIP were CcOfe= - -
pared with those taught under MPSP. Both of these programmes
have been recently developed, and although their approaches to
the teaching of scicnce are different, 1t would be interesting
to compare the performaonce of children taught under each, in
problem galving situations. The weaknesses and strengths of the

two programmes might then be more apparent.
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TABLES ON TEACHERS' OPINIONNAIRES



Tabls 1

Teachers' k. . oonses Concerning Childrents Interest

in the Lessons (Primary Science One)

AR gy i e

215

Teacher $3.90:4

Response

«063:3,95:4439:4,1723,79:4421214447:3.78:4,00;

e
Teacher : Lesson Numbers 5ean
Num Lesson
39 12 1 13 : 24 45 r 16 5 29 2 21 & 23 : 25 1 Response
4 .S 4 2 5 4 2 5 4 4 5 4,00
2 3'-.?%4"-_ 4 4 X 4 5 X 4 X 4400
3 § 4 4 2 2 3 4 4 5 2 3.50
4 5 4 5 5 5 5 5 5 5 4 4,80
s 4 2 4 4 5 2 &4 4 2 5 360

8 ‘¥ X X X X X X %X X %X X
7 2 4 4 4 4 4 & 4& 4 4 3,80
8 3 X 4 5 3 4 5 4 5 3 4,00
9 4 4 2 4 4 2 4 4 2 2 3.0
10 4 4 3 4 4 4 1 5 4 4 3.7
11 5 4 4 5§ 5 4 2 5 3 4  4e10
12 1 5 5§ 5 5 5 5 5§ 1 5 4,20
13 4 4 4 4 3 5 a2 5 2 4 3,50
14 2 X X X X X X X 5 X 3.0
15 5 4 4 4 4 4 5 4 5 5 4,40
6 4 4 5 5 5 4 5 5 B X 4,67
17 5 5 4 S 4 4 A 4 4 & 4330
W 4 4 4 X 4 4 4 X X X 4,00
19 . 4 4 4 4 4 3 4 X 4 X  3.88
20 s 4 4 5 5 4 5 5 4 5  4.60
e X X X X 5 5 5 X X X 5400
22 4 5 5 § X X X X X X 475
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Tebla 2 '

Teachers' Responses Concerning Children's Practice
of Process Skills (Primary Science One)

Teacher : Lesson Numbers . Mean
Number Legson
: ¥ 12 ¢ 13+ 14 ¢+ 15 1 16 2 19 : 21 : 23 1 25 : Response
1 - 5 4 2 5 5 4 5 5 4 5 4,40
2 3 5 5 4 X 4 4 X 4 X 4414
3 4 2 4 2 2 2 4 4 2 2 280
4 2 5 5 5 5 4 4 3 2 3 4.20
5 4 4 4 4 4 2 4 4 2 5 3,70
6 4 4 X X 4 X X X X X 4,00
.7 oA 4 4 2 4 4 4 4 4 4 3.80 .
8 4 s 5 4 q 5 S 4 5 2 4430
2 . & . 5 4 4 5 4 5 4 4 4 4.30
10 4 3 2 4 5 4 4 4 5 4 3.90
11 4 5 4 4 4 5 4 4 4 4 4420
12 5 5 5 5 3 5 5 5 4 -] 4,90
13 4 4 4 4 2 4 4 5 4 4 3490
14 4 X X X X X X X 1 X 2450
15 4 4 4 4 4 4 4 4 4 4 4,00
16 4 4 4 4 5 4 5 S 4 X 4,33
17 4 3 4 4 4 4 4 4 4 4 4.10
18 4 4 4 2 4 2 4 X X X 3.43
19 3 3 4 X 5 a4 2 X 4 X 3,86
20 5 5 5 5 5 > 4 4 s 4 4,79
21 X X X 4 5 4 4 b 4 X X 4,33
22 5 5 5 5 X X X X X X 5.00
Mean

Teacher 14.0034425:4,11:3.94:d4,2633.89:4,26:4.33:3.6634.008
Response '




Teblc 3 |
Teachers! Responses Concerning Children's

Active Participation in the lLessons . /¢

(Primary Science One)

Taacher :3a84134482:4422:3.60:4,00:3,83:4,33:4,13:3,78:4.00:
Rasponse

Teacher @ Lesson Numbers gzigon
Numbetr £t 9 12 ¢ 13 ¢ 14 ¢+ 15 : 16 2 19 r 24 ¢ 23 r 29 1 Re;ponse
1. 4 4 4 4 4 4 S 4 4 & 4.0
2 3 4 X 4 X X 5 X 4 X 4400
3 4 1 a4 2 2 2 4 4 3 2 2.80
4 4 4 S 1 4 4 S a4 2 & 370
5 4 2 4 4 5 4 4 4 2 4 3,90
6. X . X X 4 X X X 4 4 X 400
7 &4 4 4 2 4 4 4 4 A 4 3,80
8 X 4 4 5 4 5 5 5 2 4 422
9 z T 4 4 4 4 4 4 4 4 390
10 3 1 5 5§ 4 4 X 4 5 5 4,00
11 4 3 4 3 5 S5 & 4 4 4  4.00
12 5 5 5 5 5 4 5 S5 5 5 4,90
13 4 3 4 4 2 4 4 5 4 4 3.80
14 4 X X X X X X X 5 X 4,50
15 4 4 4 4 4 & 4 2 4 4 3.8
16 4 4 5 4 4 4 S5 4 X X 425
17 4 & 4 4 4 4 4 & 4 4 4,00
18 2 4 2z 2 4 1 4 X X X 2.7
19 4 3 0§ 3 4 3 4 X 4 X  3.88
0. 4 4 4 4 4 5 4 5 4 4 4.2
@t X X X X 5 4 4 X X X 4,33
22 4 4 5§ 4 X X X X X X  4.25
Mean
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Tablc 4

Teachers' Responses Concerning Children's
Understanding of the Lessons
(Primary Secience One)

Teacher 3 Lesson Numbers Mean
Number - Lesson
t 9 $ 12313 : 14115 2 16 2 19 3 21 : 23 : 25 : Response

1 4 2 L 4 4 3 4 4 4 4 3.70
2 5 5 4 e X 5 4 X 4 X fad3
3 1 4 2 2 ‘. 4 2 4 4 2 2490
4 2 5 4 5 4 2 4 5 4 4 3.90
5 4 4 4 4 4 o G o b G 3,80
6 X b 4 X X X 4 “ X X 4 4400
7 4 q 4 2 4 4 4 4 4 4 3.80
8 4 1 4 5 4 4 5 1 4 4 3.90
9 4 4 4 4 4 3 5 2 2 2 3.40
10 1 5 2 4 4 2 5 2 4 3 340
11 4 2 4 4 4 4 5 4 4 4 3.90
12 5 5 5 5 - 5 5 5 5 5 500
13 4 4 X 4 2 4 4 q4 4 4 3.78
14 4 X X X X X X X 4 X 4,00
15 4 4 4 4 4 4 4 4 3 4 3.90
16 4 X 5 a 5 4 - | 4 4 X 4438
1?7 5 4 1 “ 4 ) 4 - 4 4 4410
18 2 4 4 1 3 2 4 X X X 2486
19 4 3 2 3 “ 1 4 X 3 X 3.00
20 4 4 4 [ 4 4 4 4 4 5 4.10
21 X X X X 5 5 4 X X X 4467
22 5 5 5 X X X X X X 500

Mean

Teacher :3.85:4,00:3.78:3.79:4.00:3460:4.20:3.67:3,72:3,80:
Response
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Teblc 5

Teachers' Responses Concerning Ease of
Preparation and Implementation of
Lessons (Primary Scienca One)

Teacher : Jasson Mubers Houns
Nuaber Lesson
$ 9 12313 : Li: 15 : 16 2 19 2 21 ¢ 23 : 25 : Response
1 4 2 2 4 1 2 4 S 4 4 3,20
2 3 4 X 4 X 5 4 X 4 X 4400
3 5 5 2 2 4 4 5 3 2 3.40
4 p 5 5 4 ! a4 5 4 % 4420
5 4 3 2 5 3 5 4 5 4 3.89
6 X X X X X X X X X X
7 4 4 2 4 2 2 4 2 2 “ 3.00
g 4 X 3 % 1 5 5 X 3 1 3.25
9 4 2 2 4 2 2 “ 2 2 2 2.60
10 5 2 1 2 1 1 P 3 3 3 2450
b 4 4 3 4 4 3 4 3 3 2 3.40
12 3 S 3 5 5 5 5 4 4 5 4a30
13 4 1 4 4 2 5 4 4 4 4 3.90
14 4 X X X X X X X 4 X 4,00
15 4 p 4 a 4 3 4 3 4 4 3.80
16 4 “ 1 L 4 M 3 4 ) X 3.78
17 4 4 % 5 . 4 P 4 4 4,10
18 4 a 3 2 2 5 4 X X X 343
19 4 3 4 4 1 1 2 X 4 X 2.88
20 5 4 4 “ 5 5 4 G 4 4 4430
21 X X X 5 5 4 X X X 4467
22 5 5 5 4 X X X X X X 4e75
Mean

Teacher : 4a053 3. 78:2.89: 3.89: 3.00:3.58: '1.05 $13,71: 3eb61:3,36:
Response
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Teachers' Responsus Concerning Availability
of Materials for the Lessons
(Primary Science One)

— rep————!

Teacher 3 Lesson Numbers Ezz:on
Number . g : 12 $ 13 3 14 : 15 2 16 ¢ 19 ¢ 21 ¢ 23 : 25 : Response
1 4 5 4 4 4 2 5 2 5 3,90
2 3 5 s 5 X 5 4 X 4 X Le43
3 5 1 4 4 2 2 4 2 3 2 2.0
4. S 8 5 5 4 5 4 2 4 4 4430
©8 4 4..5 &4 5 2 5 4 2 4 3.6
';;Q;- X '-x?’ X X X X X X x X X

7 4 4 4 4 2 2 2 2 2 4 3,00

8 4 X 5 5 5 4 4 3 5 4 4,33

9 5 4 5 4 5 4 5 a 4 4 4440

10 2 5 4 4 3 3 3 4 4 4  3.60

14 [ 5 4 4 4 4 2 2 2 4 3,80

12 5 5 4 5 § 5 5§ S 4 5 4,80
3 4 4 4 4 1 4 3 4 4 4 3.0
“48 0 4 X X X X X X X 4 X 4.0

15 4 4 4 4 4 4 2 2 4 4 3,60

16 5 4 5 5 4 a4 4 2 4 X 4.1

17 4 4 4 5 4 4 4 4 4 4 4.0

18 4 2 2 2 4 2 4 X X X 286

19 3 1 4 4 4 2 2 X X X  2.86

20 4 4 5 4 4 4 5 2 5 5 4,20 ‘.

21 X X X 5 4 3 X X X  4.00 ,-l:
a2 4 5 5 5 X X X X X X 4475
Mean -

Teacher $441023.7824.3224426:348333047:3,68:2493:3.762:1,00:
Regponse ; .
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Table 7

Teachers' Responses Concerning Childrents Interest
in the Lessons (Primary Science Two)

Teacher % Lesson Numbers Mean
Namber . 3 .9 i 9 :41:12: 14: 16 : 18 t 20 : 24 iﬁﬁﬁgﬁse

23 4 a4 5 3 05 3 5 2 4 2 3,70
24 5 4 5 4 A4 4 5 5 5 3 4,0
5 4 X X X X 5 5 X X X 4467
2% S 4 5 4 5 4 3 S X 4 4,33
27 4 3 a4 4 4 3 3 3 4 3 1350
28 4 4 4 2 4 2 4 4 4 3 3.0
29 a a4 2 4 4 4 4 4 4 4 3.80
30 4 4 2 X 4 4 4 2 3 2  3.22
31 4 5 4 5 4 1 4 4 5 4 400
32 4 x 5 X 4 4 5 X X X  4.40
33 4 X 5 4 S5 4 4 X X X 4433
34 X X X 5 5 4 4 5 5 4 457
35 4 5 1 4 4 5 1 4 2 2 3.20
36 A X 4 5 3 4 5 X 4 1 375
37 4 X 5 4 4 5 5 X 4 X 4.3
8 4 a4 5 4 5 5 5 4 5 3 4.0
39 4 3 3 3 4 4 3 4 X X 350
4 4 2 4 X 5 X X 2 3 X 3.3

a1 1 2 X X X 2 2 X 1 %X  1.60
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Table 97 (cont1q)
P e - e — -
Teact P Lesson Ntmbcrs__ Mean
Number e - Lesson
P 3 7 :9 :‘11:12:‘14:16:18:20:24:&%
. e -
12 : 5 4 4 4 5 G 4 4 4020
13 5 5 5 X 2 5 5 5 4 de44
44 3 4 3 ! 4 5 2 5 3480
;5 - 4 ‘a2 4 1 4 2 3 "! 3.80
16 4 4 3 4 4 5 3 2 3460
47 4 5 4 by 4 5 i 4 4 420
48 5 4 X s 2 5 X 4 4e14
hﬁ—-—-._,.‘,.-—--'-—“——— - — - —
Mean
Teac}]er :4.04:3.90:3.95‘3..90:1.17:3.88:3.96:3-58:3-9033-26:

Response

— ———



Teachers!' Responses Concerning Children's Practice
(Primary Science Two)

Tabl: &

of Process Skills

223

Lesson Numbers

e % tasson
$3 $7 9 11 : 12 : 174 : 16 : 18 : 20 : 24 : Response
23 4 4 4 4 2 4 3 a 5 3.90
24 4 4 o 3 P! 3 4 5 4 4.00
25 5 X X 4 X 5 X X X 4,50
26 X 5 5 - 5 4 2 5 2 4e22
27 4 4 4 4 3 3 3 4 3 3460
28 4 4 A 4 - 2 4 4 2 3.60
29 3 4 b < 4 4 A 4 2 3.80
30 4 4 3 4 3 2 2 3 3 3.20
31 . 3 a 4 5 R 4 a4 1 4,00
3z 4 X 4 2 5 B X X X 1200
33 4 X 4 4 5 5 X X X 4.33
34 X X X 4 5 & S . 5 4.43
35 El 4 1 4 1 1 3 1 5 2450
36 X X P 4 2 4 X 5 2 3.14
37 3 X 4 4 2 3 X 4 X 3.43
38 5 5 4 5 2 4 2 5 4 4410
39 4 4 4 4 4 4 4 X X 3.688
40 4 3 X X 4 X 3 3 X 3440
41 1 4 X 4 X 4 X 5 X 3.67
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Table 8 {cont'd)

Teac) : Lesson Numbers Mean
Mmber 3 .9 ;9 ;41:12:1.:16: 18 5 20 5 24 ¢ ;Z::Z§se
a2 4 4 4 4 4 4 4 4 5 4 3.7
43 5 5 4 . 2 4 4 4 4 4 4,00
a4 4 4 5 4 5 4 5 3 2 4 4400
45 2 5 4 4 4 4 2z 2 2 2 3.0
a6 I 3 2 4 4 4 2 2 4 4 3.2
a7 4 4 4 4 4 4 4 4 4 4 4,00
a8 4 4 X 4 S 5 4 X 4 4.25

Mean

Teacher :3483:4415:3471:3,9613e67:3472:3,96:3.2613.68:3,32:
Response
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Table- 8-
Teachers' Responses Concerning Children's

Active Participation in the Lessons
(Primary Science Two}

PeachaE i Lesson Numbers :::20n
s $ 3 27 29 12112 14 126 : 18 1 20 : 24 : Response
23 2 4 5 % 4 4 4 4 5 4 100
24 5 3 4 4 4 4 4 G 4 3 3,90
25 3 X X 5 X 5 4 X X X 4425
26 2 5 4 S 5 5 | 4 5 1 3,90
27 2 B 4 P * 3 4 3 4 3 3.50
28 2 4 -1 2 4 2 4 4 4 2 3.20
29 4 4 2 4 4 4 3 2 4 2 3.30
30 4 2 4 4 4 2 4 2 X 3 3.28
31 4 5 5 8 4 4 5 4 & % 4040
32 2 X 5 2 4 4 4 X X X 350
33 2 X 5 5 5 4 4 X X X 4417
34 X X X 5 4 4 5 5 5 5 4.71
35 2 B 4 1 X 2 2 2 3 4 2+67
36 5 X 4 5 4 4 4 X 4 1 3.88
37 - X 4 5 5 4 X X 4 X 4.17
38 5 . 3 5 4 4 4 3 4 3 4400
39 3 4 1 T 4 4 4 4 X X 3.88
40 2 3 X X 1 X X i 5 X 240

41 3 4 X 4 4 4 5 X 1 X 3.71
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Table 9 {contd)

Teacher : Lagson Numbers Mean
Number Lesson
: 3 7 9 11123 14 : 16 : 18 1 20 1 24 : Response

42 5 4 3 4 4 4 4 4 4 4 4,10
48 . 5 4 5 4 5 4 4 5 4 4 440
44 5 2 5 3 5 4 4 3 5 % 4400
45 2 4..: a i X 4 2 2 B 2 3.11
46 4 4 3 4 3 4 2 3 4 2 3.30
A7 s 4 4 4 4 4 4 a4 a4 4 4.0
a8 & 4 X 2 4 2 5 X 4 4 3.6

Mean

Teachel $3a4412e80:4.1023.92:4e043:347223a8323e37:4.05923,11¢
Response
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. Tobla 20

Teachers* Respoesew Conce ning Childrents
Understanding of the Lessons
(Primary Scienc: Two)

Y b ~ " —

Lesson Numbars Mpean

Lesson
7 19 ¢+ 11 121 14 46 2 18 3 20 ¥ 24 @ Responsc

26
27
23

29

31
32

33

sq

36

41

T [ =3

L8y B

s W P A - 4

4 3020

3 4 410

4 4450

4 4,33

4 3,70

4 3.60

2 3.44

4 2490

4 4 1460
X 4 4.00
X 4 4.00
X 2 AAZ
1 1 2400
4 3.75

4 4400

3 3.90

4 3467

x 3440

4 340
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Table qp (cont'd)

~——— - - —

Soachid 3 Lesson Numbers Mean
Number Lesson
t+3 7 9 :11:12: 14 : 16 : 18 : 20 : 24 : Response

42 5 4 4 4 4 4 4 4 4 : 4.10
43 4 2 5 3 4 X 4 4 4 4 3.33
44 4 3 4 3 4 % 4 2 4 5 3,70
A5 5 4 4 5 4 4 2 3 4 4 3.90
46 4 3 4 4 4 4 3 3 3 4 3460
a7 5 4 1 4 4 4 4 4 4 4 4410
48 4 4 X . ‘ “ 5 X 4 4 4413

Mean

Teacher :13.96:3.50:3.95:4.00:4,00:3.54:3.64:3,32:3,90:3,16:
Response




229
Tthle 11
Teachers' Responses Concerning Ease of

Preparation and Implementation of
Lessons (Primary Science Two)

Peacher 3 Lasson Numbers Mean
Nurber Lesson
3 27 19 311 : 12 3 14 : 46 : 18 : 20 : 24 : Response
23 4 ] 5 4 4 A4 5 X 4 2 411
24 1 4 3 4 5 4 4 X 4 4 3.67
25 - X X 2 X 4 - X X X 3.75
26 1 1 2 4 2 4 5 X 4 2 2.78
27 3 4 4 2 3 3 4 3 4 3 3.30
28 2 @ 4 4 B 2 4 X 2 s 3410
29 5 4 2 4 4 5 2 X 4 4 3,78
30 2 2 3 4 3 2 4 X 2 2 267
31 2 4 1 - 5 4 4 X 4 4 3467
32 4 X a4 S 3 2 4 X X X 3.67
33 2 X 4 2 4 G 4 X X X 3433
34 X X X 2 P } 5 X 5 4 4.00
35 5 4 y 2 X 2 - X 5 4 3.3
36 1 X 2 5 2 4 4 X 2 1 2463
37 4 X 4 3 3 2 4 X 3 x 3.29
38 5 5 3 5 5 4 G X 4 2 3.39
33 2 4 4 3 4 4 3 X X X 3.43

40 5 5 X X 4 4 X X 2 X 4.00
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N Table 11 (cont'd)

Teacher Lesson Numbers . Ei:zon

Numbet: 3 7 9 11 : 12 ¢+ 24 : 16 : 18 ¢ 20 : 24 : Response
41 4 4 X 2 X 4 5 X 3 X  3.67
a2 5 4 3 35 4 4 a4 X 4 4 am
43 a4 5 4 a4 5 1 2 x 2 a4 3.
44 4 2 4 4 4 4 4 X 4 4 7
45 & 4 2 4 4 A4 % 4 2 356
46 A4 4 2 4 4 4 4 x 4 2 3.3
47 5 4 2 5 4 4 A4 X 4 4 4,00
Py 4 a4 1 2 4 4 4 1 2 2 2.0

Mean

Toacher :3.44:3.85:12491:3.6013.8313,6074,002 = 23,45:2,95¢
Responsc
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Table 12

Teachers' Responses Concerning Availability
of Materials for the Lessons
{Primary Science Twa)

Teacher Lesson Numbers iﬁ::on

Nuber . 3 ;9 :9 :11:12 :44: 16 : 18 : 20 : 24 : Response
23 5 5 5 2 5 4 4 X S5 5 .44
24 3 4 4 3 4 3 4 4 4 2 3.5
25 4 x x 3 X 2 4 X X X  3.25
26 4 2 5 3 4 5 1 4 4 5 3,90
2 3 4 4 a4 A 3 4 3 a4 3 3.0

‘2w 4 4 a 4 22 4 4 2 2 3,20
29 a2 4 4 4 1 2 2 4 2 2.9
10 4 4 2 2 2 2 x 2 4 2 2.1
31 4 4 4 5 4 4 4 4 4 4 4.1
32 2 3 X 102 2 4 X X X 2,33
33 3 X s 5§ 5 2 4 X X X 4,00
34 X %X X 5 4 4 4 5 5 5  4.57
35 4 1 2 44 4 4 2 5 4 3.0
36 a4 x 1 a2 4 4 x5 1 113
a7 4 X 5 2 1 4 3 %X 3 X 3.4
38 a4 4 5 4 S 4 4 4 5 2 4,10
39 4 4 3 4 3 4 4 4 X X 3,75

40 2 5 X X 1 X X X 5 X 3425
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Table 12 (conttd)

Teacher 3 Lesson Numbers Mean
Number Sakeny
: 3 +7 29 1113 12: 143 16 : 18 : 20 : 24 : Response

41 1 2 X ‘@ X 2 5 X 3 X 2.83
42 4 G 3 4 1 4 B 4 5 4 3.70
43 4 4 4 X g 4 4 X 2 4 3,38
Al 4 3 4 < 3 2 5 3 4 4 3,60
45 4 2 4 4 2 4 2 X 4 2 3.11
46 X 4 2 2 4 3 2 X 2 2 2463
47 4 4 3 & 1 % - X 4 4 3.56
48 pd 4 X 4 2 2 5 X 4 2 3,13

Mean

Teacher :3¢54:3s48:3,65:3454:2.92:3,16:3.71:346:3,95:3,11:
Response
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e APPENDIX B

INTRODUCTION TO TEACHER OFINIONNAIRES ON
PRIMARY SCIENCE ONE AND TWO

fam

| As you are aware attemptélaré beihg made to evaluate all of

the ﬁéﬁerials being used in the Primary Education Improvement Proge
ramme. These opinionnaires on Primary Sciwnce One and Twe will help
to assess the success or failure of these materials. We would
appreciate your co-ocperation in filling in these epinionnaires.

Selected chapters or lessons from each of the bocks have
been chosen. You are to respond to cach ¢t the statements by
circling one of the nunbers 1, 2, 3, 4, and 5. The nurbers cor=-
respond to th: following: fgga | E

| , . 1 = 3Strongly Disagfée

.2 = Disagree

3 = lUndeclded

4 = Agree

5 = 5Strongly Agree

Tf you cannot remember som: of the lessons ydu can consult
the Frimury Science Bocks I and {I to remind yourself of these
lessons.

Please return the completed opinionnaires to the research

asslstant beforea hé keturns to Zaria.

P
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o

AT s
F
T

By completing these opinionnaires you will be helping
- pboth the writers in the Institute of BEducatien and all those
‘. interested 1n the Primary Science Improvement Programmea

Thank you for your co~operation. -

Pe . Brown
(Lecturer in Science EBEducation)
Department of Education, A.B.U. 2aria
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APPENDIX =~

Teachera' Opinionnaire on Primary Science One

Lesson 7 - Another look at the school compound

SD D U A BA

1. At the end of the lesson the
pupils unders:ood the words
right, left, nc.r, far, under
and above. 1 2 3 4 5

2+ Outside the class the pupils
opserved objects and their
positions relative to one anct™ (.

[
o
w
-
wn

3. The objects to be observed werc
available outside the classroom. 1 2 3 4 5

4. The lesson was easy to prepare
and teach. 1 2 3 4 5

5. The pupils mede observations anu
drscribed the positions of o iccts. 1 2 3 4 5

6e The pupils did not =how interest
in this lessor. 1 2 3 - 5

Lesson 72 = Colour and Size

1. After this lesson the pupils were
able to use the two properties

colour and size, 1 2 3 4 5
2. The pupils sorted anc counted the

buttons. 1 2 3 4 5
J. Buttons cf different sizes and

celours, together with ma“ch boxuz,

were avallable feor this lesson. 1 2 3 4 5

4., This lesson was difficult to
prepare and teach. % 2 3 4 s



5.

G

The pupils were involved
describing the different
combinations of buttons.

This lesson was interesting to
the pupils.

Losson 33 = Grab Bag

1.

26

3.

4.

Se

At the end of this lesson the

pupils could compare different

objects on the basis of their
properties colour and sizes

The pupils observed their buttons
in order to match the teacher's

buttons.

Buttons of different sizes and
celours were avallable for the
lesson. _

The game 'grab bag' was difficult
to prepare and tw teach.

The pupils played the grab bag
game with the teacher.

This lesson was successfule.

' Lesson 14 - Mc. Sauns observes a burning car

1.

2e

3

4.

At the end of the lesson the
pupils had learned scme of the
properties of a2 burning candle.

The pupils experimented with a =~ = .

burning candle.

The necessary apparatus for this

lesson was not available.

This lesson was easy to prepare . . o

Lil

and teach,. o e

o ——

236
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5.

6.

The pupils observed the burning
candle and listed its properties.

This lesson was interesting to
the pupils.

Lesson 15 -~ Mr, Sauna observes change

1.

2e

3.

4.

S

6e

Lesson 16 ~ Mr. Sauna observes liquid volume

At the end of the lesson the
pupils understood the word
‘change'.

The pupils cbserved changes in
the balloon during the lesson.

The necessary apparatus was available
for the experiment in this lesson.

The experiment was easy to prepare
and to perform.

The pupils observed and described
the changes in the balloon.

This lesson was successful,.

1.

2e

S

4.

5

ifter the lesson the pupils
understood the terms "full",
"partly full™ and "empty".

The pupils experimented with
different jars of water.

The necessary materials for this
lesson were available,

This lesson was difficult to
prepare and to teach.

The pupils played with water in
containers of various sizese.
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6. This was a successful lessone T
Lesson 19 - Impres§}ons in clay
1. Pupils learned how to make models

with clay. . co e 1
2 The pupils pract;aed-modell;ng R T

with clay. . o1

3. There were sufficient materials ';: LT

for the pupils. T -1
4, This lesson was easy to prepare

and to teach. E 1
5¢ The pupils were actively involved

modelling with clay. o o 1
6. The lesson did not 1nterest

the pupils. L : .-' ~ S 1 T

Lesson 21 - Mr. Sauna and Mlrrors

1.

2.

3.

4.

5.

6.

By the end of the lesson the pupils

understood the word ‘reflection’. 1

The pupils cbserved their reflectlons
in the mirrors. PR 1

There were enough mirrors for the ' -
pupils. Do e 1

The lesson was difficult to

prepare and to teach. | | C 1

The pupils were actively involved S
using the mirrors. - : 1

The pupils were excited when they
observed their reflections in the )
mirrors. R |

L

L
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Lesson 23 = Longer than and shorter than

le

2e

3

4a

Se

6.

At the end of the lesson the
pupils understood the terms
“longer than" and "shorter than".

The pupils measured objects using
string.

Pieces of string were available for
this lesson.

This lesson was difficult to
prepare and to teach.

The pupils were busy measuring and
comparing objects like pieces of
Cloth‘ Chalk etc.

This lesson was not interesting
to the pupils.

Lesson 25 - The number tree

1.

2.

3.

4.

Sa

6.

At the end of the lesson the pupils
knew a seed=bearing pod.

The pupils counted the number of seeds
in the seed-bearing pods they were given.

Albisia seed pods containing different

number of seeds were available.

The lesson was easy to prepare and
to teach.

The pupils opened their seeds pods
and counted the number of seeds in
each poda

The pupils were interested in this
lesson.

Sbh

Y
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APPEWDIX D

. Teachers' Opinionnsire on Primery Science Pwo

Lesson 3 ~ Cotparing and Ordering Objects by Weight
o | - 80 D U A Sh

1e The pupils were able to _
distinguish betwaeen heavy and W
light objects by the end of the {”'T BRI
lesson. . : 12 3 4 5

2. The pupils classifisd different T
objects by weight. o o1 2 13 4 5

3, There were enough tins required
for the lesson. i i 2 3 4 5

4ds A lot of difficulties were
' encountered preparing and tuaching .
this leason. _ S 5 (SR 2 3 4 5

5« The pupils were not active for R
the greater part of the lesson. - © 1 2 3 4 5

6+ The lesson was interesting for _ _
the pupils. . . 1 2 3 4 5

N,

Lesson 7 = Round and Round the Cirele

1ls At the end of the les:on the pupils
wnderstood the meaning of perimeter. 1 2 3 4, 5

2. The pupils drew large circles on the
ground and walked round then to compare
the distances. 1 2 3 4 5

3. This lesson was easy to prepare and SR NS ST
to teach. 1 2 3 4 5

4« There were no difficultiecs in
obtaining the necessary material=
for this lessona. - L1 2 3 4 5



sD

5. The pupils were active throughout

the lesson. 1
6« The pupils did not show much

interest in the lesson. 1
Lesson 9 - The Ant-lion and His Pit
1« At the end of the lesson the pupils

were able to identify the ant-lion

and some of its activities. 1
2+« The pupils were able to observe

the ant-lion pits. 1
3. Ant-lion pits were available for

this lesson. 1
4. Not many difficulties were encountered

in the preparation and teaching of

this lesson. 1
5. The pupils were actively engaged

throughout this lesson. 1
6+ This lesson was a successful one, 1
Lesson 11 - Length and Distance
1. The pupils understood the terms

"longer than", "shorter than", '"same

as", by the end of the lesson. 1
2« The pupils practised measurement

using match boxes. 1
3. There were enough match boxes for

the pupils. 1

4. It was difficult to collect the
necessary materials to prepare for
this lesson. 1
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5.

€.

The pupils were busy measuring
lengths and distances throughout
the lesson.

This lesson was a successful one.

Leszon 12 = Building Match Box Figqures

1.

2e

3.

La

Se

6

By the end of the lesson the pupils
had experience in making a number of
geometric shapes.

The pupils worked individually in
making the different geometric shapes.

About 120 match boxes were available
for the lesson,

This lesscon was easy te teach.

The pupils built different figures
out of match boxesa

The pupils were keenly interested
throughout the lessoh.

Lesson 14 -~ A Liquid Volume Problem

1.

2e

3.

4.

By the end of the lesson the pupils
understood the measwrement of liquid
volumes.

The pupils counted the number of jars
full of water.

Such items as large contalner of
coloured water, large jars of different
sizes were made available for this
lessons.

This lesson was difficult to prepare
and ta teach.

8D

\_ 2 W "
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5. The pupils were engaged in

filling the jars with water and

comparing the volumes. P :
6« The pupils were not interested

in the lesson, 1
Lesson 16 = Seed Germination
1e By the end of the lesson the pupils

were able te recognise the important

steps in plant growthe. 1
2. The pupils performed the experiment

of germinating beanseeds. 1
3. The necessary materials for the

lesson were made available. 1
4e The germination of beanseeds was

easy to carry out, 1
5« The pupils were actively involved

in this lesson. 1
6. The lesson did not interest the

pupils, 1

Lesson 18 ~ Measuring Time by Counting

1. By the end of the lesson the pupils
understood the differences between
the phrases "faster than" and "slower
than" to describe the beats of pendulums. i

2e¢ The pupils practised measuring time
using the pendulum. 1

3« The pupils all counted the swings
of the pendulum. 1

4. The pupils seemed interested
throughout the lesson. 1
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5« This lesson was difficult to
prepare and to teach.

6. The materialsg for this lesson
were available.

Lesson 20 - More Fun with Mirrors

1. The pupils learned to understand
the meaning of reflection.

2+, The pupils experimented in groups
with mirrors.

3. There were insufficient mirrors
for this lessone

4. Mirrors and blotting papers were
not difficult to cbtain and use.

5 Pupils were busy observing the images
of objects using the mirrors.

6e This lesson was successful.

Lesson 24 -~ Air in a Bag

1« This lesson was too difficult for
the pupils to understand.

2« The pupils worked in groups to
conduct the floating experiment
using polythene bags.

3. The apparatus (e.gs. polythene bag,
rubber tubing, water etc.) was
available for this lesson.

4o The materials for the lesson were
not easy to prepare and use.

5. The pupils were involved in the
floating of the poclythene bags
containing the stone.






TEST IrtM

1 DD(J
(2 marks)
{75 seconds)

2« Village
Scone

{2 ineras)

(75 seconds)

3¢ Train
{2 marks)

(75 seconds)

4. Lorry
{2 marks)

(75 seconds)

APPENDIX 8
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TEST OF PROCESS SKILLS (TOPS)

INSTRUCTION TC TEST
ADMINISTRATCR

Assemble the pictures
in 1=5 cne at a time to
show the childe Mix up
the pieces and then ask
the child to reassemble
them, Allow 75 secords
for the 1st trial and if
he fails allow him
ancther trial. 2 marks
for the succcssful 1st
trial and on: mark for
the 2nd trial. No mark
for more than 2 trials,

DIALOGUE WITH
CHILD

Here is a picture of a
dog that has been cut
UPe Let us put it
together so that it
will look alrights

You put it together the
right waye

This is a picture of a
village scene that has
been cut ups Let us
assemble it in the right
wiaye Now, you arrange
the picture as I did.

This is a picture of a
train cuk into four
piecese. Let us arrange
the pleces so that it
is alright,

Now, you arrange the
pleces as I did.

This is a picture of a
lorrye. Can you sec it
well?

New, you arrange the
pieces as I did.



TEST ITEM
5. Cut—out
Man

{2 marks)

(75 seconds)

6. Pipe Water

{2 marks)
{75 seconds)
7. House
Building
(2 marks)
(75 seconds)
8. Long and
Short
(2 marks)
(75 seconds)

INSTRUCTIONS TO TEST
ADMINISTRATOR

Ask the child to
arrange the pictures
in the correct order
without showing him
first how to do it.

The same as above,

Arrangs the pleces

in the correct order
and then ask the child
to arrange them.
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DIALOGUE WITH
CHILD

This 1s a picture of a
man that has been cut
into pleces. Let us
assemble it in the right
Wale

Now you arrange the pieces
as I did.

This is a picture of
pipe-water flowing into
a bucket.

Arrange the pictures to
show how the bucket is
filled.

These are 4 plctures
which show the stages
of house building.

Now, you arrange them in
the right way.

See how I will arrange
these pictures according
to their lengths ~~ short=
est down to the longest.

Now, you arrange these
pictures by yoursel as I
did.
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Note 1. crossing an

imaginary line
intc a major
blind alley

is one ervor,

2« crossing any line
is one erroga.

3., 1lifting the
pencil is one

error
Haze Errors allowed Time limit
A 2 30 seconds
8 2 30 "

c 2 30 n

1 3 30 L

2 3 45 "

3 - 60 "

Scoring: Mazes, A, B, and Ca.
Within the time limit and no errors = 2 points

Within the time limit and no more than allowed errors = 1 pt,
Scoringy: Mazes 1 = 3

Within the time limit and no errors = 3 points

Within the time limit and only 1 error = 2 points

Within the time limit and 2 but no more than the maximum
number of allowed errors = 1 point.
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PIPE WATER
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