CONTINUOUS ASSESSMENT IN A JUNIOR SECONDARY SCHOOL:
A CASE STUDY

BY

PAUL TURTON

A thesis submitted to the Postgraduate School, Ahmadu Bello
University, in partial fulfillment of the requirements for the degree

of Master of Education in Curriculum and Instruction (Science)

Faculty of Education

Ahmadu Bello University, Zaria February 1988



DECLARATION

I hereby declare that this thesis has been written by me
and that it 1s a record of my own research work. It has not

been presented In any previous application for a higher degree.

All quotations are indicated by quotation marks or
indentation and the sources of iInformation are specifically

acknowledged by means of references.

ot

Paul Turton



i3

CERTIFICATION

This thesis entitled CONTINUOUS ASSESSMENT IN A JUNIOR SECONDARY
SCHOOL: A CASE STUDY by Paul Turton, meets the regulations
governing the award of Master of Education in Curriculum and
Instruction (Science) of the Ahmadu Bello University and is
approved for 1its contribution to knowledge and 1literary

presentation.

Dr M.J. Shuaibu Date
Chairman, Supervisory Committee

wﬁ&?‘g’ bL: -y

Dr P. K. Oyebasd 1 Date

Member, Supervisory Committee

Jrecteha 7~0-0€ -

Dr J.O.E.Otuka Date
Member, Supervisory Committee

GElact (7] co[s¢
Dr F.O. 02:'1’?4/ Date
Head of Deparfment

Prof.

.‘:}uc( Date
Dean, Postgraduate School




ABSTRACT

The experiment was a case study of the operation of continuous
assessment in a Junior Secondary School, and determined experimentally
the correlation between continuous assessment scores in Integrated
Science and an externally applied achievement test. For Year Three
pupils, the achievement test applied was the Kaduna State Junior
Secondary Examination. In the cases of Years one and two, specially
prepared achievement tests were used.

The three achievement tests all showed highreliabilities; Year One
0.90, Year Two 0.81 and Year Three 0.85. The correlations discovered
between these tests and the accumulated continuous assessment scores
were; Year One 0.66, Year Two 0.77 and Year Three 0.77. These results
were of a high level of significance ( > 0.001 ).

As a validating measure, all the pupils were tested with Raven®s
Standard Progressive Matrices, a non-verbal test of general
intelligence. The correlations between the scores on this test and those
on continuous assessment and the achievement tests were; Year One 0.37,
0.44, Year Two 0.49, 0.50 and Year Three 0.44, 0.48. These results were
well within the range of previously reported results and all were of
high significance ( > 0.001).

The results were also analysed to establish if there were
differences in the performances of boys and girls on the tests. No major
differences were discovered although a slight tendency in favour of boys
was noted.

The conclusion drawn was that continuous assessment in Integrated

Science, using the record keeping system devised for Kaduna State (the
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NNPC system) would give reliable results which correlated well with
external measures. These results would also form a reliable basis for
the prediction of pupil performance. No statistical treatment of
continuous assessment test scores at the school level was involved, and
the study showed that consistent results could be obtained without such

practices.
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DEFINITIONS OF TECHNICAL TERMS AND ABBREVIATIONS

The following terms and abbreviations have been used in the text
of this presentation with the meanings ascribed below :-

Achievement test - a test designed to measure the attainment or level
of understanding of a pupil of a particular course or
programme of instruction usually a summative test set at
the conclusion of the course or programme.

Amstrad PCW8512 - a personal computer capable of word processing and
data analysis functions when using suitable software,

Commissioner for Education - the executive head of a state Ministry of
Education charged with an overview of all educational
matters in the area of jurisdiction of the state.

Assessment - the measurement of educational outcomes.

Continuous assessment - assessment which is systematic, comprehensive,
cumulative and guidance orientated, occuring throughout
a particular course or programme of instruction.

Certificate of Secondary Education (CSE) - an examination based award
established in England and Wales recording pupil
achievement at the end of the five year compulsory
secondary education period normally taken by the
lower 60 per cent of pupils, in terms of cognitive
ability., ( see GCE below )

Certificate of Secondary Education, Mode III - as described above but
with the modification that the final award may be based
in whole or in part on continuous assessment.

Demonstration School - a school normally established in conjunction
with a teacher training institution in order to provide
facilities for teaching practice and curriculum
development.

Educational Resource Centre (ERC) - a centre established by a state
Ministry of Education for in-service training and
curriculum development, usually including an evaluation
unit responsible for statewide examinations.

Federal Government - The Government of the Federal Republic of Nigeria.

General Certificate of Education ( GCE ) - an examination based award
recording pupil achievement at the end of the compulsory
five year secondary education period in England and
Wales normally taken by the top 40 per ent of pupils in
terms of cognitive ability. ( see CSE above )

General Certificate of Secondary Education ( GCSE ) - an award based on
both examination and continuous assessment, recording
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pupil achievement at the end of the compulsory five
year secondary education period in England and Wales
designed to replace the GCE and CSE ( see above) awards
with effect from 1988.

Integrated Science - a programme of instruction incorporating the three
major areas of science, biology, chemistry and physics,
as described in the Core Curriculum for Integrated
Science: Junior Secondary Schools, November 1984, issued
by the Federal Ministry of Education, Science and
Technology, Lagos.

Joint Matriculation Board - an examination board established in Britain
by the universities of Manchester, Liverpool, Leeds,
Sheffield and Birmingham for the conduct of the General
Certificate of Education examinations, one of six such
boards in Britain.

Junior Secondary School ( JSS ) - schools established under the
direction of the National Policy on Education (1981)
to conduct the first of the two three year periods of
secondary education, i.e that period immediately
following primary education.

Junior Secondary School Examination - a final summative examination
conducted by state Ministries of Education at the end of
the Junior Secondary School course. The results of this
examination are combined with school-based continuous
assessment records.

Moderation - the process of adjusting individual assessments to a
common standard, for example school-based continuous
assessment scores to a state or national standard.

Nigeria Integrated Science Project ( NISP ) - a curriculum development
project conducted under the aegis of the Science
Teachers Association of Nigeria to develop an integrated
science course for the early years of secondary
education. This led to the production of text books in
integrated science for each of the three years of the
Junior secondary course,

Nuffield Secondary Science Project - a curriculum development project

in Britain funded by a charitable trust, the Nuffield
Foundation.

Quasar - a software programme designed for use with the Amstrad PCW for
statistical analysis of experimental data, produced by
Goode Software, Cardiff, Wales.

Raven's Standard Progressive Matrices ( Raven's SPM ) - a published,

non-verbal test of general intelligence, regarded as
being free from cultural bias.
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Science Process Skills - skills related to the conduct of sclentific

Subject Head -

activities such as measurement, observation, making
hypotheses, design of experiments, data recording and
analysis, prediction etc. i.e. the processes as opposed
to the content of science.

the teacher in charge of the teaching and evaluation
of a particular subject in a school, usually leading
a group of teachers of that subject.

Test 100 - a test of general academic ability devised for use in the

British educational environment at secondary level.

West African Examinations Council ( WAEC ) - an examination body

responsible for the conduct of national examinations

at the conclusion of the secondary stage of education

in Nigeria i.e. at the end of the second period of three
years of the secondary programme, the conclusion of the
senior secondary programme. It is an international body
with similar responsibilites in other West African
States.

Year Group - the group of students admitted to a school at the same

level and year of entry, usually divided into classes
for the purposes of instruction, sometimes referred to
as a Form.

Year group Tutor - a teacher assigned to a particular Year Group with

professional/administrative responsibilities such as
welfare, checking attendance and ensuring that
continuous assessment records are properly kept.
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CHAPTER 1
THE PROBLEM
1.1 Introduction
Although continuous assessment had been widely used as a component of
student evaluation in higher education 1in Nigeria for some years, the
introduction of a formalised system of continuous assessment into the
earlier levels of the educational system was a direct consequence of the

adoption of the National Policy on Education (Revised 1981).

The National Policy on Education was initlated in a seminar held in
1973 under the chairmanship of Chief S.0. Adebo, which deliberated on the
need for such a policy given the uncoordinated growth of the Nigerian
educational system which had simply evolved from that introduced by the
colonial government, whose aims and purposes differed greatly from those of
an independant and sovereign Nigeria. This seminar considered the report
of an earlier National Curriculum Conference held in September 1969
(Adaralegbe 1972), at which the concept of a national policy was first
raised. In 1977, an implementation task force was established under the
chairmanship of Professor S.D.Onabamirc to prepare an implementation blue
print, In 1979 a government white paper on the report of the implementation
task force was published (Federal Ministry of Education, 1979), and the more
widely known and used National Policy on Education (Revised) was published
in 1981. After some twelve years of development of ideas, the National
Policy on Education was launched in 1981, and for the first time in the
history of Nigeria, a clear and cogent statement of the relationship between
national aims and the philosophy and structure of the educational system

was made. .
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The National Policy on Education eventually became categorised as the
6-3-3-4 system since, to the lay man at least, the change in time scale
from a five year secondary programme and a three year degree programme to
one which prescribed a secondary stage divided into two parts of three
years followed by a four year degree programme, was the most easily

recognisable new feature.

To educationalists, however, the most revolutionary aspect of the
National Policy was the insistence that pupil evaluation at the terminal
stages of each level of the system was to 1incorporate continuous
assessment.Section 1 of the policy document, which dealt with the Philosophy
of Nigerian Education, para 7(6), stated:-

Educational assessment and evaluation will be liberalised by

basing them in whole or in part on continuous assessment of
the progress of the individual.

This statement was subsequently reiterated 1in sections of the
document dealing with Primary Education (paras 15(8) and (9)), Secondary
Education (paras 23(1),(2)and(3)),Higher Education (para 43(2)), Teacher
Education <(para 70) and finally in Section 11 which deslt with the

Administration and Planning of Education (para 99(1),(2) and (3)),

Some guidelines as to how a system of continuous assessment was to
be introduced at the primary and secondary levels were given, through the
publication of a booklet, " A Handbook of Continuous Assessment " by the
Federal Ministry of Education, Lagos (undated). In addition, workshops were
organised throughout the country in 1982 to ensure that the officlals

involved in policy implementation such as State Ministry of Education



officlals, Inspectors of education, school principals and teachers were

alerted to the implications of continuous assessment.

The clearest statement in the National Policy on Education (Revised)
1981, as to how the desired 'liberalisation' was to be achieved was in para

70, which stated:-

The existing practice in most of our institutions of learning
of basing the assessement of students' work on one final
examination and on one type only is no Ilonger tenable.
Continuous assessment based on a variety of evaluation
techniques should be henceforth adopted, and there should be
some means for ensuring some common national standards both
in areas of public examinations as well as internal ones.

The "“Handbook on Continuous Assessment" developed the concept of
continuous assessment by ascribing to it four major characteristics, these

were that it should be :-

(1) Systematic, that is it should be planned and periodic

(11) Comprehensive, this was manifested in two aspects
(a) through the use of different types of assessment
instruments
and (b) by being concerned with all aspects of the individual
pupil, not simply his or her cognitive ability, but also
those qualities categorised under the terms affective and
psychomotor by Bloom et al (1956), a terminology widely

used in the National Policy on Education.

(111) Cumulative, that is it should take into account previous

assessments and records



(iv) Guidance Orientated, that is it should aim at producing

information to optimise the further development of the pupil.

From the description of the characteristics of continuous assessment
it was clear that a major change in curriculum style was to be introduced.
Major changes in content were also predicated in the National Policy on
Education by the adoption of a number of integrated 'subjects' such as
Integrated Sclence, Social Studies and Introductory Technology. This
together with the already mentioned new time scale left no doubt that an
unprecedented curriculum innovation was being launched on a largely

unprepared educational system.

In Nigeria, education at the primary and secondary levels was a
responsibility of both the Federal and State Governments, being by virtue of
the constitution on the concurrent list of responsibilities. At the time of
its introduction, not all of the 21 States of Nigeria adopted the National
Policy on Education. However, Kaduna State in the northern part of the
country was one of five States which did adopt the policy with effect from
the 1982 intake of pupils into the secondary stage of the educational
system. Even here, it was not until the following year, with the 1983
intake, that a common system for continuous assessment scores to be derived
and accumulated was introduced, and plans laid for a common Junior

Secondary School leaving examination.

Up to this point, in spite of the long lead-time which the new
National Policy had, little had been done by way of evaluatory studies of

the new techniques involved, in particular those required in continuous



assessment. In many respects this aspect of the policy represented an act

of faith on the part of the policy makers.

1.2 The Statement of the Problem

The problem addressed was whether or not the inclusion of continuous
assessment as an element of the evaluation of pupil progress was justified.
The reason advanced 1in the National Policy on Education was for the
"liberallisation of assessment", but this was not a precise term and
liberalisation achieved at the expense of reliability of assessment could
not be the intention of the policy. The problem was restated therefore as
did scores achieved through continuous assessment correlate to a reasonable
degree with scores achieved by students in achievement tests ? Even here,
the question of degree of correlation remained problematic but a positive
correlation of about 0.6 could be taken as an indicator that continuous
assessment and the achlevement tests were measuring similar attributes,
subject also to the content validity of both measures. Smith (1978) in
discussing the use of external measures as a means of statistical
moderation of teacher based assessments stated:-

The extent to which the components are measuring the same

thing 1s indicated by the degree of correlation. What then is
an acceptable level of correlation? There 1is not complete
agreement among statisticlans as to an acceptable value for
the coefficient; a coefficient of +0.3 is sometimes accepted as
the lower bound although there 1is no statistical basis for
doing so. A coefficient of +0.6 1s a much more acceptable
figure, and it 1s not until the coefficient rises to +0.8 that
doubts about the advisability of Including both components

arise although, again, there is no precise statistical basis for
selecting this particular higher value (p.20).



The research problem in this particular case study then became:-

1. To what extent did the continuous assessment scores in
integrated science correlate with externally set achievement
scores?

Two sub-problems were also addressed, one of which related to the
design of the study, and the other to the nature of the case. These were:-

2. To what extent did continuous assessment and achievement
scores in integrated science correlate with scores on
Raven's Standard Progressive Matrices (a non-verbal test
of general intelligence, and

3. Whether there were any significant differences in the
performances of boys and girls who made up the student
population of the school chosen for the case study in any

of the test iInstruments used?

1.3, The Need for the Study

In the context of the problem as stated above, a correlation study of
pupils' scores achleved under continuous assessment and under the external
examination offered an opportunity, indeed the first opportunity, to
actually test whether the confidence shown by the originators of the
National Policy in introducing so radical a concept as school-based
continuous assessment was Justified. A reasonable, positive correlation
between school based continucus assessment scores and those obtained in
the external examination, subject to the normal statistical confidence
levels,would indicate satisfaction not only with the National Policy in its
determination to 'liberalise assessment' through continuous assessment but

also with the arrangements made for the implementation of the policy, in



particular with the system of data collection and administration of

continuous assessment at the school level.

A further need for the study 1s to allay the fears expressed by some
educationalists as to the viability of teacher based assessments as a
measure of pupil performance. Manuwuike (1981) saw a danger of the new
idea of continuous assessment being defeated by cynicism even before it had
been introduced. Fagbamiye (1982) was pessimistic about implementation of
the new National Policy on Education, noting the need to develop the
necessary administrative and managerial skills for programme implementation.
Olomolaiye (1982) noted the need to establish performance criteria in all
subject areas and warned of the dangers he saw in administering a scheme
of continuous assessment without due regard for the possibility of
fraudulent practices. He highlighted the problems of record keeping and the
security of such records. He was also one of few writers to mention the
possible counter-productive effects of over testing students. Ogunseye
(1979), as secretary to the Sclence Teachers Assoclation of Nigeria, Teacher
Education Panel Workshop on Guidlines for Continuous Assessment, noted in
his report a number of factors militating against the successful
implementation of continuous assessment in schools, among those he listed
were (1) the laziness and lack of devotion of the majority of teachers, (i)
their ignorance, and that of their supervisors of continuous assessment and
the techniques of continuous assessment, (1ii1) the increased cost of record
keeping, (iv) the lack of a comprehensive record system and (v) the question

of comparability of standards



The fears and reservations expressed by these authors could not be
dismissed 1lightly since they were based on a thorough knowledge of the
educational system by persons who were genuinely concerned for its future.
Only by experiment could it be shown whether or not their fears had been
Justified, and whether or not it was possible to devise a continuous
assessment system which embodied the necessary checks and procedures to
minimise security defects, and yet remain simple enough to be operated by

classroom teachers.

If the confidence of the originators of the National Policy on
Education was shown to be Jjustified, then this would confirm the shift in
focus of evaluation away from the external examination boards and towards
the schools, as profesionally based institutions capable of making valid and

rellable assessments of the performance of their own pupils.

1.4. Delimitation of the Study

For this particular study, one school, the Demonstration Secondary
School, Ahmadu Bello University, Zaria, and one subject, namely integrated
sclence, was chosen for detalled analysis. Although the school was typical
in its structure and organisation to other Junior Secondary Schools, it was
in fact, the school in which the data collection scheme adopted by Kaduna
State, Katsina State and later Borno State Ministries of Education, was
developed. As such the staff had a greater familiarity with the data
collection procedures than the staff of the average school. The science
staff were all graduates with professional training, which again, may not be
typical of the average Junior Secondary School and their experience in pupil

assessment in sclence was considerable.



A further measure was Incorporated to compare with the continuous
assessments scores and the external examination scores. This was a non-
verbal test of intelligence, Raven's Standard Progressive Matrices which has
a long history of use, world wide, of almost 50 years. Since the continuous
assessment scores were based on teacher made tests and evaluations of
assignments, and the State examination was prepared without there being
time for trials or standardisation procedures, the use of a firmly
established standardised test as a reference measure was seen as method of
relating a relatively small scale Investigation to a much larger and more

firmly established data base.

Although the study was concerned mainly with the Year Group admitted
in September 1983, a similar serles of correlations between continuous
assesment scores, attainment test scores and standard progressive matrices
scores was extracted from the two Year Groups behind the 1983 cohort,
referred to as Years Two and One, thus laying the basis for a longitudinal

study at a future date.

Given that the Demonstration Secondary School was a mixed school, the
opportunity to compare the performance of boys and girls on the various

test instruments used, was taken.
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1.5. The Hypotheses
For the purposes of the experiment, a number of hypothese were
formulated as follows. These hypotheses were tested for each year group

taking the level of significance for rejection of the hypotheses as 0.05 :-

Continuous Assessment — Achievement Test

1.5.1 That there was no significant correlation between
continuous assessment scores and achievement test
scores for the entire Year Group.

1.5.2 That there was no significant correlation between
continuous assessment scores and achievement test
scores for boys in the Year Group.

1.5.3 That there was no significant correlation between
continuous assessment scores and achlevement test

scores for girls in the Year Group

Continuous Assessment - Raven's Standard Progressive Matrices

1.5.4 That there was no significant correlation between
continuous assessment scores and Raven's Standard
Progressive Matrices scores for the entire Year Group.

1.5.5 That there was no significant correlation between
continuous assessment scores and Raven's Standard
Progressive Matrices scores for boys in the Year Group.

1.6.6 That there was no significant correlation between
continuous assessment scores and Raven's Standard

Progressive Matrices scores for girls in the Year Group.
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CHAPTER 2
REVIEW OF RELATED LITERATURE
2.1 Introduction.

A rercarcher on continuous assessment writing in 1983 stated that
"The research literature on this toplc In Nigeria 15 scanty, if eny." and he
went on to give samples of opiniens on the topic (Obe,1983:10). A similar
picture was reported in Britain by Hoste and Bloomfield (1975), who
mentioned that published writings on the subject "reveals a wide diversity
of opinion and relatively 1little factual iInformation."(pl1) and “necessarily,
much of this is opinion because facts are few and far between in this
flield"(p17> and later, "Much of what has been written about continuous
assessment during‘ the past few years has been part of an armchair debate

about 1its advantages and disadvantages" (p27).

2,2 Some British Experiences.

Given that there is still 1little actual research into the area of
continuous assessment, a review of literature becomes, for the most part, a
survey of opinions. In Britain, however, from time to time experimental
attempts at diversifying assessment procedures have been made, involving
teacher based estimates of pupil performance, and some of these throw light
on some aspects at least, of what has now come to be known as continuous

assessment,

Chalmers and Stark (1968) described a successful scheme for the
Scotti.n Higher National Certificate course in practical chemistry. Teachers
were given wide scope to devise practical courses, based on the subject
areas detailled by the examining body. Curriculum objectives were also

specified e.g. the ability to work accurately, to calculate results correctly,
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to use equipment effectively, to write clear, concise and accurate reports
and to demonstrate an understanding of the principles involved. The
assessment was based on these objectives, and marks were awarded according
to a stated weighting for accuracy, calculation, methodology and
comprehension. Each candidate had to complete a minimum of ten experiments

covering the major areas of the syllabus.

Eggleston and Newbould (1969) and Eggleston and Lobel (1969)
described experimental schemes for using continuous assessment in physics
and history, respectively. In both of these experiments, abilities
appropriate to each subject were listed and used as the basis for a number
of assessments over a period of time. In comparing the teachers' asessments
of their pupils and the results obtained 1in tests devised by the
experimenters, 1in both cases, the teachers' results were 'substantially
higher' than the test results and in both cases this was explained as
teacher fallure:-

First....to isnlate a particular demand ... when constructing
'test' situations.....; secondly insensitivity of the scale used
or in its implementation; and thirdly, ‘halo' effects in which,
potentially, judgements in all three categories may be

dominated by some irrelevant consideration (Eggleston and
Lobel,1969:110).

Eggleston and Kelly (1970) later reported on the more sﬁccessful
continuous assessment of candidates' project work for the Nuffield A-level
blology course. Projects were divided into eight specified stages, each of
Which was assessed by the candidate's teacher as it was completed. Five of
the stages were assessed on & five point scale, ranging from "well above
average" to "well below average" while three, regarded as less important

were assessed on a three point scale. A complex system of moderation of the
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school-based assesements was Included 1in the system, involving both
inspection by external moderators and common standardisation of scores from
all the participating schools. Initially 358 students took part in 48 schools
and the final conclusion of the Investigators was that project work in
biology could be assessed with adequate objectivity. The major problem of
the system, however, was the increased work load, not only of the teachers
who had to assess their pupils individually over the eight stages of their

projects, but also the work generated by the moderation process.

A continuously assessed mathematics scheme for use in Secondary
Modern Schools was described by Banks (1970). Children were assigned a set
of twelve tasks presented on individual cards, to be completed over the
period of a term. Banks' aim was to device a system of assessment which
eliminated the need for formal examinations completely. A review of the
children's performance on the tasks was carried out at the end of the term
and the results used for revision and evaluation purposes. The tasks were
matched to the individual child's ability Jlevel and went up to the
Certificate of Secondary Education (CSE? level. This was a major project
involving sixteen schools and over 1,400 pupils and although in a survey, 95
per cent of the teachers involved agreed that it was as good as, or better
than class teaching, the scheme did not become widely adopted. Again,
additional work was entailed by individualising tuition and record keeping,

though teachers noted increased motivation on the part of the pupils.

In reporting an experiment which had been carried out over six years,
the British Joint Matriculation Board (1970) described a scheme which
fnvolved assessing the day-to-day work assignments in English Language for

the General Certificate 1in FEducation (GCE) O-level, and presenting the
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results in terms of a nine point grading system. The scheme included an
elaborate systiem of moderation involving the collaboration of teachers from
different schools. In this experiment, a rise in pass rate was observed in
the schools which had used continuous assessment, compared with their
previous results. Although not a controlled experiment, and although the
increase in pass rate was described by Hewitt and Gordon (1965) as not
statistically significant, Petch (1967) commented:-
..the principal results of the experiment have been the
encouragement of wider reading and more opportunity to
discuss what has been read, and freer and wider experiment in
writing (p6).
Later, the Joint Matriculation Board (1970) stated:
It is clear that the scheme enables the enthuslastic teacher
to communicate his enthusiasm to his pupils and that the
pupils respond better to this approach than to the
requirements of a written paper. Teachers.... have commented
on the high standard, especially at the pass level. The scheme
seems to encourage the average or weak candidate to
persevere throughout the year, to work at assignments in
which he knows himeelf to be weak and thus to provide
convincing evidence for an outside assessor that he deserves
a pass. On the other hand, a good candidate may be adversely

affected by the effort required to maintain a consistently
high standard over the year (p13).

During the trial period of the Nuffield Secondary Science Project, a
scheme described by Duffey (1872) was introduced, aimed at the continuous
assessment of science objectives which went beyond the cognitive domain,
into areas such as iInterest, imagination and attitudes. Duffey demonstrated
that through the use of rating scales, continuous assessment based on such
objectives was possible. A degree of objectivity was introduced into these
assessments by defining the type of behaviour which pupils should exhibit
to gain a particular grade in the non-cognitive fields. For example, to gain
an A grade for the interest scale, a pupil needs to be:-

Eager and curious - 1lively iIn discussion - quick to see
connections - needs only a hint to get started - makes
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esuggestions which show links with other fields of knowledge -
shows occasionally originality or ingenuity (p23).At the other

end of the scale, a pupil could be awarded an E grade fer having been:-
not in the least Interested - quite incurious and insensitive
- utterly passive in his responses - takes 1ittle or no
voluntary part in class discussions (p23).

The difficulty of maintaining objectivity, even with these guidelines was

apparent, but the principle of describing behaviours as a basis for

assessment was innovative,

Mathews and Reece (1975) as part of an experiment in the development
of the Nuffield A-level chemistry course, incorporated continuous assessment
as one of the assessment strategies for the practical aspects of the
course. The results of teachers' assessmente in practical work were then
correlated with the scores students obtained in written papers covering the
same course content. As In some of the examples mentioned above, the
authors pointed out :-

Of course, no curriculum and its attendant assessment can be
completely free if it is subject to the normal requirements of
public examinations. The fact that the work 1is internally
assessed does not, in itself, bestow freedom on either
students or teachers...... If comparability of work and
effective curriculum evaluation 1is to be achieved a common
structure 1s necesesary, even if this structure has to be
prescribed at a very general level... the common element in
the work has four dimensions: common areas of subject matter,
common types of work, common objectives in terms of skills
and abilities, and a common form of assessment (pl15).

The authors continued, with what 1s seen as a seminal remark which gave
emphasis to that element of professional Jjudgement which is always at the
heart of any educational venture:-

The essentlal condition to permit both freedom to teachers and
students and continuous evaluation is to pitch the description of
those four dimensions at a level of generality as will allow
sufficient common ground to make reporting meaningful and
comparable, together with sufficient freedom to prevent teachers and
students from feeling constrained (p15).
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In fact, the instructions were seen as falrly prescriptive by teachers
who adopted a uniform approach to assessment by following the suggested
guldlines, The results showed, inter alla, correlations between continuously
assessed practical work and written examinations of 0.52, 0.67 and 0.64 for
the three years of the investigation ( N= 732 for the third year, the

numbers of candidates for the other two years were not quoted ).

More recently, Sands (1981), described a scheme for continuous
assesement of A-level practical Blology, which was iIntroduced by the same
Joint Matriculation Board, as a matter of necessity when the numbers of
candidates (over ©,000) became too many to be accommodated by the earlier
practice of a traditional, end-of-course practical examlnation. Once again,
the Introduction of this scheme was accompanied by a comprehensive system
of mederation both by inspection and statistical methods. It is of
significance, however, that at this time sufficient confidence was felt to
exist In a continuous assessment approach to the problem that little In the
way of experimentation was felt necessary although induction of teachers

into the system was thoroughly done.

Science educators in particular have come to recognise the value of
continuous assessment in so far as the assesement of practical work in
science is concerned. Research here seemed to Indicate that a continuously
assessed practical course gave results which correlated more highly with
the theory examination of the same course than did the 'traditional', 'one
shot', final practical examination. Kempa (1986) in discussing these findings
stated:~

The major point of criticiem {ie implied in the question of
whether any significant relationship can be assumed to exist

between students' practical abilities and their theoretical
knowledge, even if this relates to practical situations. From a
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gtrictly theoretical point of view, there does not seem to be
any & priori justification for this assumption. However, it
must be remembered that ‘practical abilities', as defined in
the context of teacher assessment [of puplls), go beyond
purely manipulative and observational skills and also
encompass facets having a strong theoretical bilas, viz,
interpretation and planning abllities (p88).
He continued by quoting the results of Futcher (1973) which gave
correlations of 0.59 between teacher-based assessments of practical work in
A-level Chemistry and the theory examinaticn, while the correlation between

the ‘'traditional', end-of-course, practical examination and that of the

theory examination was 0.33,

Most of the experiments mentioned above were  precursors of what
eventually euxerged as the greatest example of the use of continuous
assessment In the British educatlonal system, involving hundreds of teachers
and thousands of pupils every year, that was the Certificate of Secondary
Education examination system, Mode III. The CSE examination, as it was known
when it was introduced in 1963, was devised as a school leaving examination
for those pupils, the large majority ( in fact about 60 percent of the total
secondary school population), who were not entered for the General
Certificate of Education O-level examinations on completion of the

compulsory five year secondary schrnl programme,

Kempa (1986) described the CSE examination as follows :~

Like GCE O-level examinations, CSE examinations are aimed
primarily at the 16+ age group, although they cater for a
lower ability group (30th to 60th percentile and beyond). They
to are subject based but, unlike the former, are conducted and
administered by regional examination boards, which are
controlled by teachers and not the university sector.....It
provided teachers with far more sutonomy in the sphere of
syllabus and examination design than had ever been the case
before, albeit in relation to pupils of lower ability than
those proceeding to O-level examinations.

The fact that the top grade of the CSE became officially
recognised as being equivalent to a GCE O-level pass grade
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contributed significantly to the status of the new examination
(p3).

The CSE allowed for a measure of flexibility in the asc. sment of
pupils and the Mode III form permitted schools to devise their own
syllabuses and assessment systems, subject to epproval by the aprropriate
examining board. Within the Mode III arrangements, continuous assessment
could be included as part of the ascessment package adopted by a school
and , according to Hoste and Bloomfileld (197%5) , by 1872 an increasing
number of continuous assessment schemes were in operation. An example of
how an examining board allowed for continuous assessment may be gauged
from the following extract from the regulations of the West Yorkshire and
Lindsey Regional Examinlng Board, Sheffield (1971~

In reaching their initial assessment schools may base their

judgement:

1 purely on the results of examinations set and marked

internally;

2 partly on the results of internal examinations and partly

on other evidence (course-work,project-work,etc.);

3 solely on the standard of work and achievement shown by

candidates over a ressonable period of time.

Assessment: there are two kinds of assessment- assessment
pure and simple and continuous assessment (p.1).

Although the above extract may appear to imply a tremendous latitude
in the area of assessment, the examining boards maintained control by, in
addition, describing :-

1. Moderation procedures

2. Course objlactives

3. Criteria for assessment

4. Assessment techniques, and guidance as to their use.

With the emergence and growth of a dual system of evaluation in the

CSE Mode III option, the Schools Council, a body established at that time to
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overview the educational system in England and Wales, commisioned the
National Foundation for Educational Research in England and Wales to
undertake an investigation into the question of comparability of standards
under the two systems. This investigation reviewed the position as at 1972
and undertook an experiment involving over 4,000 boys and girls who were

candidates of the West Yorkshire and Lindsey Regional Examining Board.

The basic thrust of the investigation, reported by Hoste and
Bloomfield (1975), involved testing all the pupils in the sample with a test
of general scholastic ability, called Test 100, and then comparing the
correlations between the Test 100 scores and those awarded in different
subjects by the two methods of evaluation i.e. written examinations and
continuous assessment. The subjects covered by the investigation were
English, History, Geography, Technical Drawing, Biology, Chemistry, Physics
and Mathematics. The conclusion reached after a detailed analysis of the
results was that:-

There was no evidence that standards were different for
candidates awarded grades by continuous assessment and by
examination in any of the subjects studied (p113).

The study also indicated that the girls in the sample performed
aighificantly better than the boys, in continuous assessment.
In the summary to the report of this experiment, the authors stated:-

Continuous assessment gives scope to the teacher to make use
of & wide variety of assessment procedures appropriate to the
sibject, General course-work, practical, oral, project-and
fisld-work can all have their place in a continuous
assesament scheme: Marks (or grades) may be awarded to work
@hich arises direetly out of the process of learning and is
tﬁébp‘rddutt’ of experience (learning experience assessment) or
to the rasiilt of a special separate exercise, set to test what
léarning has taken place (special assessment). The special
exercime may take the form of written, practical or oral
tests. In the opinion of the teachers involved in continuous
assessment, the choice is open to the teacher to suit his
assessment procedure to a particular course and to the
pupil, and this 1s seen as an advantage which leads to
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increased motivation on the part of the pupil and a more
valld assessment which reflecte the pupil's true ability (pil).

This statement appears to parallel, expand upon and illustrate the concept
of "liberalisaticn of assessment" as mentioned in the Nigerian National
Policy on Education (1981) While noting the difficulties which may be
experienced by pupils who were transferred from one school to another, and
the special needs of private candidates to whom continuous assessment could
clearly not apply, the authors also mentioned other comments against
continuous assessment, which could only be answered by investigation,
namely that it was "...seen as cumbersome and open to abuse by staff and
pupils" (p38). In the event, in so far as the scheme investigated by them

was concerned, these f-ars were not substantiated.

Some common characteristics of the continuous assessment experiments
and schemes reviewed above may be described as follows:-

1. There was always specification of the assessment objectives in the
light of the subject course objectives,

2, Guldance was given to teachers on assessment procedures, though
this was not Intended to be prescriptive,

3. Assistance was given to teachers in the form of both descriptions

" of what was iIntended to take place and in the provision of data

collection forms to provide a degree of consistency,

4. Moderation, in any scheme involving inter-school comparability,
was always emphasised as an essential part of a continuous
assessment exercise, and

5. It was generally felt that the educational gains to be derived
from a continuous assessment system outweighed the administrative

burden which it very obviously entailed.
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Renewed interest In contlinuous assessment has been shown in Britain
following the scrapping of the dual examination system of GCE and CSE, and
its replacement by a unified examination system, referred to as the General
Certificate of Secondary Education (GCSE). The new ewxamination featured
continuous assessment in all subjects and much of the debate on this topic
has centred round the issue of moderation <(vide Bennetts et al 1986, and
Fairbrother, 1987,). In a survey of the policles of different Examining
Groups, Bennetts, Fairbrother and Willmott (1987) showed that in the case of
sclence subjects, 1Including Agriculture, Technology and Electronics in
addition to the 'lraditional' sclences, five of the six Examining Groups were
proposing direct inspection of pupils work and teachers grades in addition
to the statistical treatment of results, as the basis for their moderation
efforts. The feasibility of direct inspection by an external assessor has,
however, already been questioned by Fairbrother (1987):-

.8 number of us asked questions about these Assessors - who
were they to be - from where were they to be recruited etc.?

. We received no answers ! (pl2)

Both the tone and content of the above extract indicated the emotions and
the technical difficulties Involved in the introduction of continuous

assessment on a nation-wide basis, as opposed to relatively small scale

investigations and practice hy enthusiasts of educational Innovation.

2.3 Some Nigerian Experiences.

Ofie of the first complainante of the ineffectiveness and stifling
naturé of the Nigerian examination system was an American educator, Wendel
t19705. In a short article, composed of opinion and anecdote without a
sifigle refereénce or attribution, he complained of the “impossible
communication gap" between himself and his “British trained" Nigerian

colleagues whenever he suggested that a review of the examinations system
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could assist students to learn materlal more easily and with greater
understanding. In fact, he stated that "many seemed threatened" by the
proposal. In comparing what he celled the single examination system with
his proposal for a multiple examination system, he, in effect, described the
educational gaine which could accrue from a system of continuous
assessment as compared with the negative effects, as he perceived them of
the system then in use, which was the West African School Certificate
Examination. He stated:-

Tt may be that the single examination system actually

discourages learning...... As the single examination system now

exists it effectively discourages creatlvity i1in students,
teachers and examiners (pl120).

Arguing 1in favour of the multiple examination system he described
testing during the year, for each year of the course, proposing a minimum
of two assessments per term which could take any form in consonance with
the subject matter and student capabilities. He caw these tests as acting
as a stimulus to learning on the part of the student and providing both
student and teacher with information as to the effectivenes of the
teaching/learning situation so that both could take corrective action 1if
necessary. He proposed that the marks should be averaged into the final
grades ‘awarded by the end of course examination, proposing a 40:60
welghting (as later prescribed for the Senior Secondary School Certificate).
Me also proposed a system of moderation of the multiple examinations, as he
called them, This was an amazingly predictive paper in many respects,
although at the time it was written, continuous assessment was already
fiourishing 1n Nigeria, albeit at the tertiary level in the Nigeria

Certificate 1in Education programmes established in 1962, and in several

university courses.
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Obe (1983), in the Introduction to his survey of teacher opinions on
continuous assessment quotes from a number of newspaper artleles of the
early 1980s, when the National Policy of Education had ceased tp be the
concern of professional educators and had become & matter for public,
political debate. Not surprisingly, continuous assessment, &s the most
revolutionary aspect of the policy attracted a great deal of attention. The
Daily Sketch of 26 October 1981, quoted unnamed Ondo State Education
Officers under the headline “New Folicy: means to curb examination leakage"
as saying that they saw continuous assessment as a means for a solution to
the examination leakage problem and they proposed the formation of a
special unit within the Ministry of Education aimed at training teachers in
continuous assessment. Ekefre (1981), writing in the Daily Times of 29
October, quoted the Conference of Secondary School Principals in Bauchi as
being strongly in favour of continuous assessment. He expressed the view
that continuous assessment could be most objective, valid and reliable and
play an important rcle in certification of students. Ogwe (1981), writing in
The Daily Times of 9 July, under the heading "Exam Malpractices: Nigeria's
festering sore", saw contii.ous assessment as the answer to "over emphasls
on dublous paper qualifications". Also on certification, Olaniyan and Majasan
(1981) quoted in the Dally Times of 25 December, as part of a communique of
the Nigerian National Committee of the West African Examinations Council,
saw continuous assessment as a means of coping with the "astronomical
Increase in students belng examined", They predicted a shift away from the
predominantly essay type questicne to multiple choice questlons,

supplemented by the proposed continuous assessment system.

Not all the commentators were favourably disposed to continuous

assessment. Ogan (1981) under the headline "Bailing WAEC out of the deeps",
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published in the Daily Times of 24 November, noted that with staff pupil
ratios of 1:70 in our primary schools, under these conditions continuous
assessment was “totally unrealistic". Coekey (1981) took & similar gloomy
view with the remark credited to him in the Daily Times of 7 Pecember, that
with 80 percent of teachers in Primary schools in Nigeria unqualified for
the Jjob, ...there may be hitches in the National Policy on Education.
Akinjobi (1982) quoted in the Sunday Times of 17 January, referred to "some
new fangled thing called continuous assessment, and. wondered 1if anyone
would really say thal an 'A' grade in one school would be the same 'A' grade

in another under the continuous assessment system."

The above quotations place Obe's (1983) scholarly survey of teacher
opinion in Lagos State in the perspective of what had become a national
debate on the National Policy on Education and the role of continuous
assessment. Taking a random sample of 95 teachers he administered a
rigourously prepared 26 item attitude questicnaire which yilelded the
results that teachers welcomed the opportunity of involvement in pupil
assessment, and saw coentinuous assessment as a means of reducing
examination malpractices and reducing the failure rate in - “hools. On the
negative side the survey showed teachers to be worried by the extra work
load Involved, varying school to school standard, careless approach to
record keeping, and lack of skill in test development. They discounted the
potential for student victimisatlon which, it had been suggested, could mar
continuous assessment, nefther did they feel that the work load would
result in teachers becuming 111 through over-work. At the time of both the
public debate 1in the press and the above quoted survey, continuous

assessment had not actually been introduced into schools.
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An evidence of the seriousness with which the Federsl Government
viewed continuous assessment and its introduction into schools, was the
publication in 1980 of a book, "A Handbook of Continuous Assessment" by the
Educational Evaluation Unit of the Federal Ministry of Edycation. In
addition, a series of workshops on continuous assessment were organised
throughout Nigeria in 1982 to ensure that officlals of state governments,
including inspectors of education and schoel principals were aware of the
implications of the proposed continuous assessment scheme at all levels of

the educational system.

Other publications on the subject of continuocus assessment followed,
notably Ezewu and Okoye (1981), Ipaye (1982), Turton (1883) and Carew, Banu
and Tukur (1985). Each made Its contribution to the propogation of the
concept of continuous assessment and each had 1ts differing emphasis

according to the authors' predelictions, with regard to theory and practice.

By 1983, the tide had started to turn 1in favour of continuous
assessment. Ohuche and Ike (1983) noted that:-

{at that timel Assessment 1s divorced from instruction,
Continuous assessment 1s designed to remedy this fault. It is
meant to assist the student, the teacher and the parent in
diagnosing, planning for and promot ing student
Progress..... continuous assessment by its systematic,
comprehensive, cumulative and diagnostic nature has several
benefits but it 1is only through proper understanding,
planning, development and correct usage of measuring
instruments that these (rults can be resped (p266).

The authors also noted a ueed for "pooled standardised achievement tests"
and nominated the Federal Ministry of Education as the base for such
pooling. The problem of record keeping was mentioned but the authors were
s8ti1ll thinking in terms of weekly tests and the cumbersome reporting

system recommended in {he “Handbook for Continuous Assessment"(1930),
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Noting also the problem of inter-school comparability, they appeared to
suggest that the use of standardised sceres would solve this problem. More
cogently, however, they proposed that;-
At the pre-service level, teacher education should ensure that
continuous assessment 15 not only taught as an aspect of
educational measurement but that certsin important sections
of the course should be emphasieed through cempulsory
assignments (p274).
Turton (1983) also commented:-
At present the initial training of teachers at Grade II, NCE
and even Graduate level suffers from a lack of emphasis on
assessment in general and continuous assessment in particular.
State Ministries of Education, through their representatives
on the various Boards of Governors of Institutes of Education,
Training Colleges and Unlversities need to take up this point

to ensure that new teachers coming into the service are
properly prepared for the task ahead of them.(p58)

A brief description of Turton's (1983) scheme of continuous assessment
is appropriate at this point eince it is the one most relevant to this
eétudy. Starting from the characteristics of conlinuous assessment stated in
the *“Handbook of Conlinuous Assessment 1.e. Jéhat it should be Systematic,
Comprehensive, Cumulative and Guidance Oreientated, the author developed
flve other characteristice which a scheme intended for implementatlion in a
school setting should have. These were Simplicity, Comprehensibility,
Security, Validity and Integrity. By developing these sub-characteristics, a
workable scheme was devised and tested iIn the Demonstration Secondary
School, Ahmadu Bello University, Zaria. Suitable forms were designed for
data collection, and , more 1mportantly from the author's point of view,
organisational structures within the school were created to make the scheme
‘gelf-supporting'. Alone among the suthors of books on continuous assessment
mentioned above, Turton rejected the idea of statistical treatment of raw

scores at the school level (except In one particular circumstance), ceelng
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continuous assessment, and yet this aspect had becep the one most
emphasised both by the workshops organised by the Federal Ministry of
Education and by some authors to the extent that, to quate Turten (1985):-

The impression crested by some of these courses 1is that
transformation of scores (to & mean of 50 and standard
deviation of 10), is a sine qua non of continuous assessment,
which 1s patently not the case...... the example of the Nigeria
Certificate in Education programme, which has been running
since 1962 with a continuous assessment element and a final
result wnich is the simple accumulation of three years' raw
scores, 1s there... Most university courses incorporate
continuous assessment but how many take the trouble to
transform scores to ensure accurate weighting of the
componer.® parts? There are, In fact, strong reasons why
transformation is not used. Basically a system which allows
for the statlstical manipulatjon of scores is Incompatible
with a system which relles on absolute scores as measures of
pass or fall, distinction or credit and so on. Both the NCE
programme and the Junior Secondary School final result have a
pass mark of 40 and a distinction mark set at 70. In each
case transformation of scores to a mean of 50 and a standard
deviation of 10 would result In a 15% failure rate and only a
little over 2% of candidates with distinction
grades,regardless of their actual performance, assuming a
normal distribution of scores (p10)

In the same paper, Turton (1985) showed from an analyls of puplls
scores in four subjects, Integrated Science, Social Studies, Mathematics and
English, in Forms I and I1 (N = 200 in each), for three terms, that little or
no difference resulted from the addition of raw scores or scores after
standardisation, having obtained correlations greater than 0.99 in every
case. In explaining thls result, the author ceoncluded that text book
examples showing the need for such practices assumed wild variations in
a given subject area. The practice of adding scores from different subject
arpas was rejected outright by the author as having no educational wr any

other value.
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More recent writings on continuous assessment have shown that
although there were still Implementational problems, the basic concept was
accepted and seen as desirable. Etim (1986), in a survey conducted among &
self selected sample of teachers ( N = 69 ) principals ¢ N = 33 ) and
inspectors of schools ( N = 20 ), all of whom were Long Vacation Course
students at the University of Jos, showed that over 80 percent of them
wanted continuous assessment to continue iInto the Senlor Secondary School,
an even higher percentage saw the need, however, for the continued training
of teachers in continuous assessment. Only a negligible percentage thought
that continuous assessment would lead to a lowering of standards and 1t
was only on the question of whether or not favouritism was a factor
militating agailnst continuous assessment that aenything resembling non-
unannimity was evidenced, here about 45 percent thought that this could obe
possible. Given that these respondents must have had some experience of
continuous assezsment in practice, their views can be taken more seriouczly
than, perhaps, Obe's (15:3) sample, although as volunteer post-graduate

students they are not so representative a group as Obe's sample,

Macauley (1886)> rehearsed many of the old arguments on the
implementation of continuous assessment mentioning, insufficient.
understanding on the part of teachers of the processes and instruments of
assessment and thelr oblJection to the extra work invelved. Her novel
contribution was, however, the comment that the lack of avallabllity of
computers to handle the eénormous quantities of data belng generatod was a
handicap. Her statement that :-

Though the process of continuous assessment is now built into

the school programmes and schemes of work, far too much is
being taken for granted where the teacher 1s concerned (p38).
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appeared to summarise many of the recent views, and she too emphaslsed the

need for in-service tralning as well as pre-service,

Anukam (1986) was more forthright in his view of the shortcomings of
teachers and stated:-
More than 80% of Nigerian teachers are scared by the notion
of continuous assessment. It 1s considered as time consuming
and tedious. Besides, 75% of them do not know how to
appropriately test major domalns of measurable behaviour
(p96).
Though he did not mention the grounds for his quantification, he went on to

emphasise the need for training, workshops and in-service courses "which

are currently sparsely and haphazardly organlsed" (p96).

Ajayl (1986) posed questions relating to the implementation of the
National Policy on FEducation and asked, with regard to continuous
assessment:-

How do we en ure uniformity and comparability in standards
especially with the introduction of the continuous assessment
system 7?7 As a corollary, what efforts are we making to train
teachers in the aspects of the contlinuous assessment system 7
(p106)

From the above brlef review It was evident that a shift in attitudes
towards the acceptance of continuous assessment had taken place and the
questions of implementatlon and leacher training had replaced the earlles
suspicions. Hard data on the rellabllity of continuous assessment results
had not been reported, however, the address of the Commissioner for
Education, Cross River State, Obong E. Eno Udofla (1986, to the 50th plenary
session of the Toint Consulative Committee or Education (JCC) at Celabar on
8 Ceptember 1986, reported in the Guardian newspaper of 1! September,

hinted at "discrepancles" in the centinuous assessment resulis from some

schools. He too emphasised the need for training teachers in the processes
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of continuous assessment, and stated that "only very few teachers are
familiar with......the skills required for the conversion exercise". The
conversion referred to was the transformation of raw scores to standardlsed
scores, a practice which Turton (1985:10) had described as needless in the

light of his findings.

The review of literature, showed, in fact, that the comment of Obe
(1983), quoted in the introduction to this Chapter, to the effect that
research literature on the topic of continuous assessment in Nigeris was
scanty, was Justified. This was, perhaps not surprising given that the
Junior Secondary programme was of three years duration and that for a valld
and fair test, scores should be allowed to accumulate over the whole of the
three year period before a quantified estimate of the efflcacy of

continuous assessment could be made,

It was to fill this gap in the literature of continuous assessment In

Nigeria that the present study was designed and executed.



32

CHAPTER 3
DESIGN AND PROCEDURE

3.1 The Plan

The experiment was iIntended as a case study of continuous assessment
working 1in a Junior Secondary school, with reference to a particular
subject, Integrated Sclence and a particular scheme of continuous
assessment known as the Northern Nigeria Publishing Company (NNPC)
Continuous Assessment System. This system of continuous assessment had
been adopted throughout Kaduna State of Nigeria, in which the schoel chosen,

the Demonstration Secondary School, Ahmadu Bello University, Zaria, was

located.

The thrust of the experiment was to investigate the significance of
continuous assessment at the three stages of the Junior Secondary School
course, Years I, II and III, on the basis of a simple Pearson Product-
Moment correlation between pupils' continuous assessment scores for each

year and their scores on an end of year achievement test.

As a refinement of this procedure, and using an idea suggested by the
work of Hoste and Bloomfield (1975), a test of general intelligence was
included in the investigation, in this case, Raven's Standard Progressive
Matrices. This was a well established, non-verbal intelligence test, usually

regarded as being free from cultural and linguistic bias. Nwana (1975)

wrote:—

Culture-free tests are intelligence tests in which the items
are non-cultural, that 1is, devold of any cultural elements and
meanings. They are non-verbal and non-numerical in nature,
consisting of tasks in which testees are required to reason in
abstract situations. A good example of this type, which has
been used successfully by a number of scholars in West Africa
is the Raven's Progressive Matrices Test (p180).
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The Test 100, used by Hoste and Blocmfield (1975) in their experiment was
not considered suitable for wuse in this case since it was a test
specifically designed to measure the general schelastic aptitude of British

school children( Nuttall,1971; Forrest,1971; Forrest and Smith, 1872).

Although this case study had similar elements with the Hoste end
Bloomfield <(1975) experiment i.e. the iIntelligence teat, achievement test
scores and continuous assessment scores, and used a correlation process for

analysis; there were important methodological differences.

In the Hoste and Bloomfield (1975) experiment, there were basically
two different groups of puplls, those who were assessed by continuous
assessment only and those who were assessed by the end-of-cource
examination only, These two groups were linked through the common Test 100
and comparisons were made on the basls of correlations between grades (not
scores) awarded to one group under continuous asgesement end the grades
predicted by Test 100, and for the other group the correlations between
grades awarded by the end of course examination and those predicted by
Test 100. The arrangement was as represented diagramatically below (Fig

3.1 0=

Group B assessed
by continuous
assesement only

froup A assessed
by eranination
only

Both Groups
assessed by

Test 100

Fig 3.1 Diagramatic Representation of the Hoste and Bloomfield (1975)

Experimental Design.

L* &
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In the case study at the Demonstration Secondery Scheool, Ahmadu Bello
University, Zaria, it was the same pupils who were tested by two different.
means, by continuous assessment and achievement test. The experimental
design of this study 1s represented dlagramatically as shown below (Fig

3.2%-

Entire group
assessed by
continuous assessmant

Entire group
assessed by
examination

Entire group
aggessed by Raven's
Progressive Mateices

-

Fig 3.2 Diagramatic Representation of the Case Study at the Demonstration

Secondary School, Ahmadu Bello University, Zaria.

A triangular pattern emerged In which the role of the intelligence
test was to link the continuous assessment-achilevement test relationship
to a long established and well researched external measure, so that what

was essentially a case study could be related to a wider context.

Each of the three year groups (i.e. Forms or cohorts) in the echool
under study were assessed under three arcasi~
1. Achlevement test in Integrated Scilence,
2. Continuous assessment in Integrated Sclence, and
3. Raven's Standard Progressive Matrices.
A correlation matrix was derived for each year group in the above
areas so that the level of relationship, if any, could be established, for

the entire year group and for boys and girls separately.
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In addition, the mean scores of boys and girls on each of the three
assessment measures were compared, for each of the year groups, in order to

establish whether any significant differences existed.

3.2, The School

The Demonstration Secondary School, Ahmadu Bello University, Zaria, had
opened in 1982 with six staff members and 72 students for the 1981/82
sesslon. This first batch of students followed the five year O-level course
of the West African Examinations Council. However, the second intake into
the school started to follow the National Policy on Education (1981) in
terms of curriculum, with the accompanying emphasis on continuous
assessement and the splitting of the secondary school course into two parts
of three years each, Jjunior and senlor secondary school. The pupil
population of the school was largely drawn from the University community
although a percentage of places was allocated annually for children of non-
university staff (five per cent). The school was established with the
approval of the Kaduna State Ministry of Education and a further percentage
of places in the school (10 per cent) was allocated to Kaduna State
indigenes. It was a fee paying school, and parents were also responsible for

the provision of books and uniforms for their children.

Admission to the school was by entrance examination and interview. As
vacancies occurred following pupils leaving the school for one reason or
another, these were filled by transfer of pupils from other schools. Class

sizes were of the order of 40 pupils per class.
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The stated emphasis of the school was in the area of science and
mathematics and it was expected to achieve this emphasis through allocation
of adequate periods of instruction to these subjects and through the
provision of well qualified staff and the appropriate level of equipment and
facilities. Three of the original six staff members were graduate science
teachers, and they were soon followed by two graduate teachers of

mathematics.

In terms of staff, at least, at the time of this investigation there
were experienced teachers handling the teaching of integrated scilence
including some holders of the Nigerlia Certificate in Education in science
subjects. Laboratory facilities were, however, limited and much of the
instruction was taking place in classrooms rather than in one of the two
laboratories. Science equipment was not plentiful although there was
evidence of an inventive approach to the improvisation of equipment and to

the use of classrooms as teaching bases for integrated science.

The Year Three pupils whose performance was Iinvestigated in this
study were the second group of students to follow the junior secondary
system as advocated by the National Policy on Education (1981) and the
system of continuous assessment and record keeping was firmly established
by this time. It was in this school that the testing and development of the
continuous assessment system adopted by the Ministries of Education of
Kaduna, Katsina and Borno States took place so there was a high degree of

familiarity with the system on the part of staff, parents and pupils.
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At the time of this investigation, the senior secondary section of the
school had already started, so the study became that of the junior

secondary section of the school, taking in Years One, Two and Three.

Those characteristics of the school which could be considered atypical
of the average junior secondary school in Kaduna state could perhaps be the
relatively good command of English of the pupils and the high level of
training and experience of the science staff teaching integrated science.The
results obtained by the Year Three pupils in Mathematics, Integrated
Science, English and Social Studies in the Kaduna State Junior Secondary
Examination showed above average performances in these areas, as tabulated

in Table 3.1 below.

Each of the three Year Groups making up the junior secondary section
of the school was under the administrative control of a Year Group Tutor
who was also responsible for ensuring that the continuous assessment

records were properly kept and compiled on an annual basis.

3.3 The Instruments.

Three types of instruments were used to measure pupil characteristics;
achievement tests, continuous assessment and Raven's Standard Progressive
Matrices.

3.3.1 The Achievement Tests

Three different achievement tests were used for each of the three
year groups which comprised the Junior Secondary School as follows:-

1. The Year One Test.

For the Year One achievement test, use was made of a test developed
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for use with Year One of Junior Secondary Schools by Abua et al(1984), This
was a 50 question test which had been carefully developed and tested as
part of a project in test design. It was non-homogeneous in so far as the
design of the actual test items were concerned. These consisted of
(1) Supply type
(1a) Long response
(ib) Short response
(11) Selection type
(11a) True/False or Yes/ No
(11b) Direct answer - multiple choice
(11c) Incomplete statement - multiple choice
(11d) Matching
(111) Activity based.

The most significant feature of the test was its attempt to involve
the measurement of sclence process skills through the final category of
questions mentioned above. In the absence of an actual test of process
skills through observable practical testing, an attempt to estimate pupils
knowledge of such skills through a pencil and paper test was felt to be

better than ignoring them completely.

The test items were developed by Abua and 18 other students who
formed sub-committees to design items to test the following learning
outcomes, based on the Year One work as contained in the Nigerian
Integrated Science Project Book 1.

(a) Recall of information
(b) Comprehension of facts
(c) Application of knowledge

(d) Basic science process skills.
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Items designed by the sub-committees were scrutinised by the whole
group and unsuitable items rejected. This process was conducted under the
supervison of an experienced science educator, and by this means the
content validity of the test was ensured.

An analyis of the test showed the following distribution of items

between the various areas assessed :-

Number of Items  Weighting Percentage

Recall 21 35 32
Comprehension 7 28 25
Application 8 31 28
Process skills 14 16 15
Totals 50 110 100

Later applications of the test to actual classroom situations in 10
secondary schools showed the test to have a reasonable reliability. This was
deduced from the fact that testing 687 pupils in 10 schools gave resulis in
respect of the four course objectives tested which were very nearly normal
in their distribution about the mean score,i.e. the mean, median and modal

scores were almost the same (Abua et al, 1984:70).

In using the test at the Demonstration Secondary School, the
reliability of the test was established using the test-retest procedure in
the light of Guilford's (1965) comment "The only meaningful estimate of
reliability for a heterogeneous test is of the retest variety" (p450).

Two months after the test had been originally administered to the whole of
Year One, it was re-administered to a sample (N=30) out of the original

population of 138 students i.e. 21.7 percent. The test-retest correlation for
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this sample was found to be 0.90, indicating a satisfactory level of

reliability. Downie and Heath (1974) wrote:-
In general, reliability coefficients of well-made standardised
tests tend to be high, 0.9 or above. There is no hard and fast
rule that says that any reliability has to be of a certain size
before any test or measuring instrument can be useful. Today
we look upon reliability as a relative thing,..(p240).
2. The Year Two Test
This test was modelled on the Year One test as designed by Abua et
al. In particular the test attempted to measure the four areas of recall,
comprehension, application and science process skills using Book 2 of the
Nigerian Integrated Science Project as the source of toplcs for item design.
The test was submitted to three experienced science educators for comment
before administration with a view to confirming its content validity and the
few ammendments pointed out were incorporated into the test. Pre-testing
was not carried out. An analysis of the test showed the following

distribution of test items over the four behavioural areas :-

Number of items Weighting Percentage

Recall 21 28 21
Comprehension 7 28 21
Application 10 57 42
Process skills 6 22 16
Totals 44 135 100

As another heterogeneous test, the rellability was assessed by
administering the test a second time to a sample (N=34) of the original
population of 160 students l.e. 21.3 percent. The test-retest correlation for
this sample was found to be 0.81, indicating a satisfactory level of

reliability.
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3. The Year Three Test.
This was the test speclally designed for the Junior Secondary Schools of
Kaduna State by the State Ministry of Education. It comprised an 80 item
multiple choice paper, each item having five options. The paper had been
prepared by the Board of Studies for Integrated Science established under
the aegis of the Educational Resource Centre (ERC), of the Ministry of
Education, Kaduna State, Zarla. The Board consisted of the science
inspectors, science staff of the ERC, and science teachers from
participating schools. No pre-testing of the items had been carried out, but
they were selected from a pool of questions submitted by teachers with a
view to giving adequate coverage of the Year Three course content. The
content validity of the test was thus assured. An analysis of the trdst
showed a distribution of test items with regard to Recall, Comprehensionand

Application as:-

Number of items Percentage
Recall 29 36
Comprehension 28 35
Application 23 29
Totals 80 100

No attempt was made at assessing higher objectives, such as
synthesls or evaluation. No practical test was included and no attempt was
made at assessing practical skills through written questions aimed at this
area, unlike the tests used for Years One and Two. The test was, however,
homogeneous in so far as the distribution of items reflected the actual

welghtings given i.e. each item was counted equal and earned 1 mark.
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With the consent of the Director of the ERC, Zaria, access was
allowed to the scripts completed by the Demonstration Secondary School Year
Three pupils, thus enabling a split-half correlation analysis to be carried
out on odd and even items for all the scripts. This yielded a correlation
coefficlent of 0.75, which, after the application of the Spearman-Brown
correction for half test to full test as described by Guilford (1965:457),
gave a reliability coefficient of 0.85 for the test as a whole. This was

regarded as a satisfactory level of reliabilty.

The split-half correlation analysis was used with the Year Three test
mainly because the interval between the test being taken as part of the
Kaduna State Junior Secondary School Leaving Examinations and the
resumption of the pupils in the senlor secondary section of the school and
the commencement of testing for this experiment was about seven months.
Advantage was taken of the fact that the test was homogeneous, so that the

split-half correlation technique was appropriate.

3.3.2 The Continuous Assessment System
In this experiment, continuous assessment was the variable under
investigation. The National Policy on Education (1981) had insisted upon its
introduction 1into the educational system at all levels, and in the
particular school under investigation, a system of continuous assessment
had been devised involving professional and administrative supervision of

the process of evaluation and data collection.

The major characteristics of the scheme were as follows:—
1. The Subject Head of a particular subject discussed and agreed

with his staff members at the beginning of the term, the course
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content and the assessment pattern to be followed in each year of
the course. This was to be a common pattern where two or more arms
of the Year Group existed. For each term there would be three
assessments recorded for each pupil, one of which would be the end-
of-term test, and the other two could take any form as agreed
between the teachers and the Subject Head. They could be pencil and
paper tests, oral tests , homework assignments, practical tests a
combination of these or any agreed form so long as they were
common to all arms of the Year Group.

2. During the term, the progress of the teaching would be reviewed
by the Subject Head and teachers, and modified where necessary. A
common end-of-term test would be drawn up.

3. At the end of the term, after the end of term tests, the results
of each arm of a Year Group taking a particular subject would be
submitted to the Subject Head on a speclally designed form,
designated Form CA1 (A). On this form the three assessments
weighted out of 25, 25 and 50 respectively would be summed and the
total represented the individual pupils total for that term in that
subject. This was the total reported to parents in the termly report
card together with a letter grade representing the pupil's group-
rank order in the entire Year Group. Ten percent of this termly
score was carried forward onto the Annual Summary Sheet, designated
Form CA2(A), as that term's contribution to the continuous
assessment total.

4. By the end of the year, three such contributions would have
accumulated onto the Annual Summary Sheet. These scores were then
summed directly yielding a total score out of 30 for the year.

5. A system of weighting for the three years of the junior secondary
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continuous assessment programme was agreed upon nationally, through
the Joint Consultative Committee on Education (JCC) and the National
Council for Education (NCE). This prescribed weighting places the
Year One total out of 10, the Year Two total out of 20 and the Year
Three total out of 30. The sum for the three years of the programme
was therefore a total of 60.
6. In the system under examination at the Demonstration Secondary
School, these weightings were achieved by

1. For Year One, dividing the annual total by 3.

2. For Year Two, dividing the annual total by 3 and

multiplying 2.
3. For Year Three, the score already had the
correct weighting.

7. The weighted scores were carried forward onto the Cumulative
Record Sheet (Transcript) designated Form CA3(A) each year so that
by the end of the course, the total on this sheet represented the
pupils total continuous assessment score for the whole course.
8. Under this system, the termly summaries, Forms CA1(A) were kept
by the Subject Head. The Annual Summary Sheets, Forms CA2(A) were
kept by the Year Group Tutors and the Cumulative Record Sheets
(Transcript), Forms CA3(A) were kept by the Principal or school
central administration.
9. Overall control of the continuous assessment system was
maintained by the continuous assessment committee under the
chairmanship of the Principal of the school.
10. A feature of the continuous assessment scheme used was that
teachers did not have to produce standardised scores or use

statistical processes other than the simple addition of raw scores.
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Provision was made iIn the system for external moderation of
continuous assessment scores but this was not employed during the

experiment.

To determine the performance of pupils in the period under
investigation, access was allowed by the Principal of the Demonstration
Secondary School, Ahmadu Bello University, Zaria, to the Cumulative Record
Sheets in respect of Years Two and Three, and to the Annual Summary Sheets

for Year One.

For the purposes of data analysis, the Year One scores were
represented as scores out of 100. The Year Two scores were represented as
scores out of 300 made up of the sum of the Year One and Year Two
weighted totals. These larger scores rather than the actual totals were
used so as to simplify calculation and data entry by eliminating the
decimal point. This practice did not, of course, affect the value of the
correlation coefficients calculated. The Year Three scores were represented

as scores out of 60, which was the actual total, and was used as such,

Access to a few termly and mid-term tests for the period in question
showed that generally careful and well presented tests had been used.( Ref
Appendix XI )It was noted that practical tests featured for each Year Group,
usually each term. The content validity of the tests seen was satisfactory.
There was, however, no way of ascertaining at that point in time the
reliability of the tests used. One of the purposes of the experiment was to
shed light on this aspect of the continuous assessment system used, through

the correlation study.
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3.3.3 Raven's Standard Progressive Matrices

The same version of this test was administerd to each of the three
Year Groups. The test conslsted of booklets of test items, 60 items per
booklet divided into five "sets" AB,C,D and E of twelve items each. Each
item consisted of an abstract diagram in the form of a pattern with one
plece missing. Each item occupled one page of the booklet. The testee had
to select the correct missing piece from a set of six or eight samples
given below the diagram. Each sample was numbered and the testee recorded
his response by writing the number of his selection on a specially designed
answer sheet, A standard form of administration was used as described in
the handbook which accompanied the test. Candidates were allowed ample time

to complete the test, and in no case did this exceed one hour.

Lazarowitz (1981) describing Raven's Standard Progressive Matrices

wrote :-

This is a non-verbal test.......{t)....is considered to weigh highly
with the "g" factor of general intelligence and is known as a
measure of analytical thinking. In the literature, it is assumed to
be culture-free, being based on visual perception and not on
verbal thought, and 1s included in the test battery in order to
overcome language problems. The literature reported retest
reliability between .70 and .90, concurrent validity with verbal
test of .40 and with performance on tests of intelligence, .70.
Predictive valldity with academic criteria 1is lower than with
intelligence tests (p18).

Since Raven's Standard Progressive Matrices is a homogeneous test with
each item scoring equally, a split-half correlation of the 60 item test was
carried out for all of the responses from each of the three Year Groups, in
order to assess the reliability of the test. The Spearman-Brown correction
for half test to full test was applied to the correlation coefficient
computed, to estimate the whole test reliability, as described by Guilford

(1975:457).
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For Year One with 138 candidates, the split-half correlation was 0.92,
which after applying the Spearman-Brown correction, gave 086 as the

reliability coefficient.

For Year Two with 160 candidates, the split-half correlation was 0.87,
which after applying the Spearman-Brown correction, gave 0.93 as the

reliability coefficient.

For Year Three with 148 candidates, the spilt-half correlation was
0.83, which after applying the Spearman-Brown correction, gave 0.91 as the

reliability coefficient.

For each of the three Year Groups, the Raven's Standard Progressive
Matrices test proved highly reliable, as indicated by reliability

coefficlents of over 0.90 in each case,

3.4 Preliminary Investigations

An earlier study by Turton (1986) to investigate the level of
correlation between continuous assessment scores and scores achieved in the
Kaduna State Junior Secondary school examination, in 1985, in four subject
areas at the Demonstration Secondary School,Ahmadu Bello University, Zaria,

had yielded the results shown in Table 3.1 overleaf :-
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TABLE 3.1 Means, Standard Deviations and Correlation Coefficients for
Four Subjects Assessed by Continuous Assessment and Kaduna State Junior
Secondary Examination, at the Demonstration Secondary School,
Ahmadu Bello University, Zaria,

SUBJECT  CANDIDATES  CONT. ASSMNT. EXAMINATION  CORRELATION

(n) (mean) ( S.D.) (mean) (¢ S.D.) r
(max 60) (max 40)
Maths 204 26.44 11.77 2156 7.59 0.8981
Int.Science 202 33.40 9.56 2422 5.00 0.8209
English 201 35.98 8.69 30.30 5.63 0.8163
Social Stud. 203 34.12 9.25 32.08 3.66 0.6685

The results shown were for the entire class of graduating students
from the Junior Secondary section of the school, and appeared to justify the
confidence shown in the continuous assessment system used at the school.

However, a more detailed study was felt to be necessary.

3.5 The Procedure

The basic procedure of the experiment was to test the three Year
Groups in the Junlor Secondary section of the Demonstration Secondary
Schoel, Ahmadu Bello University, Zarla, on the Integrated Science course
content which they had just completed in the academic year 1985/86. In the
case of Year Two it was possible to do this at the end of the academic
year 1985/86.‘ In the case of Years One and Three, the test had to be

conducted at the beginning of the 1986/87 academic year. As a result, the
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Year Three group was reduced in number as not all of them had transferred
over to the Senlor Secondary section of the school on completion of the
Junior Secondary course. Only 148 out of a total of 202 who completed the
Junior Secondary course transferred to the Senilor Secondary section of the
school, so it was this smaller sample only who were available for testing

on the Raven's Standard Progressive Matrices Test.

Data was analysed only in respect of students for whom all three test
measures were avallable, that 1s Achievement Test, Continuous Assessment

and Raven's Standard Progressive Matrices scores.

The tests were conducted under classroom conditions with supervision
by the class tutors. Students had been advised that the tests were for
educational experimentation and not part of their continuous assessment
programme. The tests were taken seriously, however, as the responses showed
considered answers, and it was apparent from inspection during the testing

process that proper supervision was maintained.

The test papers were centrally marked according to an agreed marking
scheme and the results entered on summary sheets which indicated each
candidate by name and code number, and their scores in the three assessment

measures.

3.6 The Method of Data Analysis

The data from this experiment was analysed using an Amstrad PCW8512

computer with a computer programme, QUASAR (1986), developed by Goode

Software, Cardiff, United Kingdom.
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The procedure involved the creation of a series of data ‘files' on
computer disc each of which represented the data from a particular test for
a particular Year Group and sub-group. Once the data was inputted onto the
data files, the computer programme carried out the statistical analyses
required. These were -

(1) the production of product-moment
correlation coefficients between the various tests, in the form of a three
way matrix;

(11) the production of descriptive statistics
of each file i.e. the means, modes, range, standard deviation etc for each
data set, also frequency tables and histograms for each whole group, for
each test.

(111> the analysis of data files to produce
the student-t statistic for differences of means between boys and girls
scores on each test,

The above analyses and descriptive statistics were printed out and
included as Appendices.

The data files were also printed out for checking. This was most
important since an error in data entry could have had serious effects when
the correlation programme was applied. These files were also included as
Appendices.

The hypotheses listed in Chaper 1 paragraph 1.5, were tested by
comparison of the experimentally derived statistics with those given in

the tables of statistics.
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CHAPTER 4
RESULTS AND ANALYSES
4.0 The Results of the Experiment.

The results of the experiment were tabulated as shown below for ease
of comparison, each Year Group belng treated separately in terms of the
nine hypotheses to be tested as expressed In Chapter 1 paragraph 1.5.

4.1 Year One Correlation Results

TABLE 4.1, Summary of Tests of Hypotheses for Year One

Relationship tesied df Critical Value of pr Pacigions
value of r found from
at 05 level experiment
1, Hypothesis 1,8, Significant,
Continuous Assmnt-vs- 136 0,17 0,66 Null hypothesis rejested,
Achievement test for Strong positive
vhole year group, correlation,
(n_= 138)
2, Hypnthesis 1,5,2 Significant
Continuous Assmnt-ve- 57 0,24 0,74 Null hypothesis rejectad,
Achievement test for Strong positive
hoys only, correlation,
(n=f3)
3, Hypothesis 1,5,3 Significant
Continuous Assmni-vs- &7 0,24 0,55 Null hypothesis rejected,
Achiavement test for Strong positive
girls only, corralation,
(n=£9) =
4, Hypothesis 1,5, 4 Significant
Continuous Assmnt-ve~ 136 0,17 0,37 Null hypothesis rejected,
Raven's £, Prog, Mat, Positive correlation,
for whole Year Group
{n.= 138)
§, Hypothesis 1,55 Significant
Continuous Asspnt-vs- 67 0,24 0,81 Null hypothesis rejected,
Raven's §, Prog, Mat, Strong positive
for boys only, correlation,
(n = £9)
6, Hypothesis 1,5,6 Significant
Continuous Assmnt-vs- 67 0,24 0,24 Null hypothesis rajected
Raven's S, Prog, Mat, Positive correlation
for girls only
. tn=5r9)
7, Hypothesis 1,5,7 Significant
Achievement test-vs- 136 0,17 0,44 Null hypothesis rejected,

Raven's S, Prog, Mat,
for whole Year Group
(n_= 13%)

Positive correlation,
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Relationship tested df  Critical Value of ¢ Decigions
value of v found from
at 05 level experiment

8, Hypothesis 1,58 Significant
Achievement tesi-ve- 67 0,24 0,54 Null hypothesis rejected,
Raven's S, Prog, Mat, Strong positive
for boys only, correlation
(n= 63)
9, Hypothesis 1,59 Significant
Achievenent test-vs- 67 0,24 0,37 Null hypothesis reje:ted,
Raven's S, Prog, Mat, Positive correlation,
for girls only,
o in =6%)

The results summary for Year One showed that none of the null
hypotheses was sustained by the experimental findings. Of particular
interest for the purposes of this study were the high correlations
discovered between the achievement test and continuous aseessment scores
all of which showed significant levels in excess of the .001 level of
significance ( for 136 df at .001 significant level, critical r = 0.29, for

67 df at .001 significant level, critical r = 0.39),

Lower levels of significance were found for the relationships between
continuous assessment scores and scores on Raven's Standard Progressive
Matrices, and also between the achievement test and Raven's Standard
Progressive Matrices. However, in no case was the null hypothesis, that
there was no relationship between these variables, sustained.: A more

detailed discusion of these results follows In para 4.5.
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4.2, Year Two Correlation Results

TABLE 4.2 Summary of tests of Hypotheses for Year Two

Relationship tested df  Critical Value of ¢ Decisions
value of ¢ found from
at ,05 level experiment
1, Hypothesis 1,5,1 Significant
Continuous Assmnt-vs- 158 0,18 0,77 Null hypothesis rejected,
Achievement test Strong positive
for whola Year Group correlation,
(n_=_160)
2, Hypothasis 1,5,2, Significant
Continuous Assmnt-vs- 89 0,21 0,70 Null hypothesis rejected
Achievement test Strong positive
for boys only correlation,
(n=90)
3, Hypothesis 1,5,3 Significant
Continuous Assmnt-vs~ 67 0,24 0,83 Null hypothesis rejerted,
Achiavement test Strong positive
for girls only correlation,
(n.=5639)
4, Hypnthesis 1,54 Significant
Continuous Assmnt-vs- 153 0,15 0,49 Null hypothesis rejectad,
Raven's 5, Prog, Mat, Positive correlation,
for whole Year Group
(n = _1£0)
5, Hypothesis 1,55 Significant
Continuous Assmnt-vs- 89 0,2! 0,38 Null hypothesis rejected,
Raven's S, Prog, Mat, Positive correlation
for boys only
(n=31)
£, Hypothesis 1,5,6 Significant
Continuous Assmnt-ve- 67 0,24 0,55 Null hypothesis rejected,
Raven's §, Prog, Mat, Strong positive
tor girls only corralation
(n = 63)
7, Hypothesis 1,5,7 Significant
Achievenent test-vs- 158 0,15 0,50 Null hypothesis rejected,
Raven's S, Prog, Mat, Strong positive
for vhole Year Group correlation
(n_=_160)
8, Hypothesis 1,5.8 Significant
Achievenent test-vs- 89 0,21 0,43 Null hypothesis rejected,
Raven's §, Prog, Mat, Positive carrelation,
for boys enly
(n=91)
9, Hypothesis 1,5,9 Significant
Achievement test-vs- 87 0,24 0,54 Null hypothesis rejected,

Raven's S, Prog, Mat,
for girls only
(n=£9)

Strong positive
correlation,
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From the summary of the Year Two results, it was clear that all the
null hypotheses had been rejected without exception. The correlations
between continuous assessment and the achievement test e&cores again
exceaded the .001 level of significance ( for 158 df at the .001 significant
level, critical r = 0.28, for 89 df at the .001 significant level, critical r
= 0.34, and for 67 df at the .001 significant level, critical r = 0.39)

Although the values of the correlatlon coefficients for the other tests
and sub groups were lower, the same high level of significance was obtained
in every case, l.e. significance at the 001 level or higher. A more detailed
discussion of these results appears in para 4.5.

4.3 Year Three Correlation Resulls

TABLE 4.3 Summary of Tests of Hypotheses for Year Three
Relationship testsd df Critical Value of r Decisions

value of ¢ found from
at 05 level experiment

1, Hypothesis 1,5,1 Significant
Continuous Assmnt-vs- 146 0,16 0,77 Null hypothesis rejected,
Achievenent test §trong positive
for whole year Group correlation,
(n = 148) _
2, Hypothesis 1,5,2 Significant
Continuous Assmnt-vs- 85 0,21 0,78 Null hypothesis rejected,
Achievement test Strong positive
for boys only correlation,
(n_=87)
3, Hypothesis 1,5,3 Significant
Continuous Assmnt-vs~ 59 0,25 0,74 Null hypothesis rejected,
Achievament test Strong positive
for girls only correlation,
(n.= &1)
4, Hypothesis 1,54 Significant
Continuous Agsmnt-vs- 146 0,16 0,44 Null hypothesis rejected,
Raven's S, Prog, Mat, Positive correlation,
for whole Year Group
.. (n= 148)
5, Hypothesis 1,65 Significant
Condinuous assmnt-ve~ 85 0,21 0,43 Null hypothesis rejected,
Raven's S, Prog, Mat, Positive correlation,

for boys only
(n_= 87)
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Relationship tested df Critical Value of ¢ Decisions
value of ¢ found from
at 05 level aevperipent

€, Hypothesis 1,5,% Significant
Continuous Assnnt-vs~ 59 0,25 0,44 Null hypathesis reje:ted,
Raven's 8, Prog, Mat, Positive correlation,
for girls only
{n = 81) i 8
7, Hypothesis 1,5,7 Significant
Achievemant test-vs- 146 0,16 0,42 Null hypothesis rejected,
Raven's 5, Prog, Mat, Positive correlation,
far whole Year Group
{n = 14%) o
8, Hypothesis 1,5,8 Significant
Achievenmant test-vs- 85 N, 21 0,52 Null hypothesis rejectad,
Raven's $, Prog, Mat, Strong positive
for bays only correlation,
(n =30
9, Hypothasis 1,5,9 Significant
Achievenent test-vs- 59 0,25 0,38 Null hypothesis rejected,
Raven's S, Prog, Mat, Positive correlation,
for girls only
{n=61) e

In the case of the Year Three results, all the null hypotheses were
rejected. As in the cases of Years One and Two results, the correlations
obtained between continuous assessment and the achievement test scores
were by far the highest, beilng well beyond the .001 level of significance
(for 146 df at the .00! significant level, critical r = 0.28, for 85 df at
the .001 significant level, criticsl r = 0.35, while for 59 df at the .001

significant level, critical r = 0.41 ),

Paralleling the results cobtained for Years One and Two, the Year Three
results showed lower correlatlons between continuous assessment and Raven's
Standard Progressive Matrices, and the achievement test and the Progressive
Matrices. All the vresults were, however, beyond the .05 level of
significance, and apart from hypothesis 1.5.9 for the sub-sample girls, all
the other ecores were, like the continuous assessment versus achlevement

test scores, significant at the .001 level. A fuller discussion of the
aeriiian IOEmIA LKA VIZ20ADY
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significance of the findinge for Years Cne, Two and Three is given in para

4.5

4.4 Differences In Mean Scores of Boys and Girls.

As additional hypotheses, the opportunity was taken to compare the
mean scores of boys and girls in the three performance measures of
continuous assessment, the achievement tests and Raven's Standard
Progressive Matrices using the Student-t statistic. Analysis of the three
Year Groups gave the following results:-

1.Year One Mean Scores

Continuous Assessment Scores

~Boye  Number of observations = 69
Mean score = 59.65
Girls Number of observations = 69
Mean score = 62.01
t-statistic (pooled) = -0, 86
Degrees of freedom = 136

From the tables, the Student-t statistic for 136 degrees of freedom at
the .05 level = 1.978. Therefore the difference in means was not significant

at this level.

The above result showed that althcugh the mean scores in continuous
assessment of the sub sample girls, In Year One, was higher than that of
the boys, the difference was insufficient to meet the conditions of
significance at the .05 level. This result is contrary to that reported by
Hoste and Bloomfield (1975) and Hills (1676) who confirmed that generally
the performance of girls In contlnuous assessment 1is significantly higher

than that of boys.
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Achievement Test Scores

Boys Number of observations = 69
Mean score = 54,36

Girls  Number of observations = 69
Mean score = b55. 46
t-statistic (pooled) = -0.41
Degrees of freedom = 136

From the tables, the Student-t statistic for 136 degrees of freedom at

the .05 level = 1.978. Therefore the difference in means is not significant

at this level.

The above result showed no signiftcant difference in the performance
of the two sub samples, boys and girls, in the Year One achievement test

Raven's Standard Progressive Matrices Scores

Boys Number of observations = 69
Mean score = 39.27

Girls Number of observations = 69
Mean score = 36.54
t-statistic (pooled) = 1,37
Degrees of freedom = 136

From the tables, the Student-t statistic for 136 degrees.of freedom at

the .05 level = 1.978. Therefore the difference in means is not significant

at this level.

Although the slightly higher mean ecore achleved by the sub sample
boys compared with that of the girls was not statistically significant at
the .05 level, Raven's Standard Progressive Matrices scores are age

sensitive and the higher mean age of the sub sample boys may have
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accounted for the difference (Orme, 1966; Raven et al, 1983).

=

Mean Ages of Year One candidates:-

Whole group = 13.33 yrs, Boys = 13.43 yrs, Girls = 13.24 yrs

2. Year Two Mean Scores

Cont lnuous Assessment Scores

Boys Number of observations = @1
Mean score = 173.81

Girls Number of observations = 69
Mean score = 148. 96
t-statistic (pooled) = 3.02
Pegrees of freedom = 158

From the tables, the Student-t statistic for 158 degrees of freedom at
the .05 level = 1.976. Therefore the difference in means 1is significant at

this level.

This result showed that the performance of the sub saemple boys was
significantly better, at the .05 lavel of significance than that of the girls
in so far as continuous assessment was concerned. This result again was in
contradiction to the results reported by Hoste and Bloomfield (1975)and
Hills (1576), and could have been due to the composition and sizes of the

samples found in this case study.

Achlevement Test Scores

Boys Number of observations = 0l
Mean score = 74,31
Girls Number of observations = 69

Mean score

n

68, 36
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t-statistic (pooled) = 1.85%
Degrees of freedom = 158
From the tables, the Student-t statisztic for 158 degrees of freedom at
the .05 level = 1.976. Therefore the difference in means is not significant

at this level.

Although the sub sample boys scored on average higher than the girls,
the difference in mean scores was not statistically significant at the .05

laveal,

Raven's Standard Progressive Malrices Scores
" Boys  Number of observations = 81
Mean score = 40,12

Girle Number of observations = 69

Mean score = 36.91
t-statistic (pooled) = 2,02
Degrees of freedom = 158

From the tables, the Student-t statistic for 158 degrees of freedom at
the .05 level = 1.876. Therefore the difference in means is significant at

this level.

In this case the higher scores achieved by the sub sample boys was
significantly higher at the .05 level, than that achieved by the girls. The
ages of the two sub samples of Lthe Year Two experimental group again
showed that the mean age of the sub sample boys was higher than that of
the girls, which may have accounted for this result.

Mean Ages of the Year Two candidates:-

Whele group = 14.38 yrs, Boys = 14.52 yrs, Girls = 14.20 yrs.



1. Year Three Mean Scores

Continuous Assessment Scores

Boys  Number of observations

Mean score =

1}

Girls Number of observations
Mean score =

t-statistic (pooled)

"

Degreas of freedom

60

87

35. 10

61

33. 26

1. 36

146

From the tables, the Student~t statistic for 146 degrees of freedom at

the .06 level = 1.976. Therefore the dlfference in means is not significant

at this level,

Although the sub sample boys again scored more highly than the girls,

the difference in mean scores was not significant at the .05 level. However,

this result again falled to conform to the expectations raised by Hoste and

Bloomfileld (197%) and Hills (1976) that girls performed better than boys on

continuous assessment.

Achievement Test Scores

Boys Number of ohservations

Mean score =

CGirls Number of observations
Maan score =

t-statistic (pooled)

H

Degrees of freedom =

87
25. 94
61
23. 84
2.94

146

From the tables, the Student-t statistic for 146 degrees of freedom at

the .05 level = 1.976. Therefore the difference in means is significant at

this level.
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This result showed that the sub sample boys performed significantly

better than the girls on the Year Three achievement test, at the .05 level.

Raven's Standard Progressive Matrlces Scores

Boys  Number of observations = 87
Mean score = 44,41

Girls Number of observations = 61
Mean score = 41,41
t-statistic (pooled) = 2,40
Degrees of freedom = 146

From the tables, the Student-t statistic for 146 degrees of freedom at
the .05 level = 1.976. Therefore the difference in means is significant at

this level

On the Raven's Standard Progressive Matrices, the sub sample boys
performed significantly better than the girls at the .05 1level. The
difference between the ages of the two samples may have been responsible
for the recorded result.

Mean Ages of Year Three candldates:-

Whole groun = 15.11 yrs, Boys = 15.26 yrs, Girls = 14.94 yrs

Su;mary of Results of Differences in Mean Scores.

The above results of the survey of differences of mean scores of boys
and girls in the various test instruments were summarised as follows.

Table 4.4:Summary of Tests of Differences in Mean Scores of Boys and Girls

Year Growp  Cont, Assmnt  Achjevement Test  Raven's §. Prog. Mat,

Year One not sig, not siq, not sig,
Year Tun significant not sig, significant
Year Three not sig, significant significant
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In so far as the three null hypotheses stated in paras 1.5.10, 1.5.11
and 1.5.12 were concerned, in respect of the three test Instruments, for
Year One, all three hypotheses were sustalned by the experimental results
in that no signiflcant differences between the mean scores of the sub

groups boys and girls were discovered.

For Year Two, only In the case of scores on the achievement test was
the null hypothesis sustained. In the cases of continuous assessment and
Raven's Standard Progressive Matrices, significant differences 1In scores

were observed.

For Year Three, only one of the null hypotheses was sustained, that of
continuous assessment scores. In the cases of the achievement test scores
and the scores on Raven's Standard Progressive Matrices, significant
differences in mean scores between the sub samples boys and girls were

discovered.

Where differences In mean scores were statistically significant, the
scores were all in favour of the sub sample boys. Even in cases where the
differen;:ea were not statistically significant, only in one caee, that of the
continuous assessment ecores in Year One, did the sub sample girls have a
mean score greater than that of the boys. In general, however, the
differencés In mesn scores were not great between the sub samples girls
ahd boys, indiceting, perhaps a uniformity of teaching methods and both

pupil and teacher expectations in the schonl investigated.



4.5 Discussion of Results

The varlous correlation coefficients discovered in the experiment are
discussed in the light of other experimental findings and the significance
of the results to the problem and hypotheces stated at the outset is
considered here.

Guilford (1936) gave the following advice for an interpretation
ofcoefflcients of correlation:-

Less than 0.2

slight correlation; almost negligible

relationship

0:2 = 0.4 - low correlation; definite but small
relationship

Qo4 =07 - moderate correlation; substantial
relationship

0.7 - 0.9 - high correlation; marked relationship

0.9 - 1.0 - very high correlation; very dependable

relationship (p165).
This statement attempted to put correlation coefficlents into
perspective. However, the meaning to be attached to words such as
"substantial", "marked" and “dependable" still left room for ambiguity.

The same author, was later much more cautious in his approach to the

interpretation of correlation coefficiente when he stated:-

Any coefficient of correlation that is not zero and that is also
statistically significant denotes some degree of relationship
between two variables (p103).....

and:-

The practical conclusion ...ds that a correlation 1s always
relative to the situatton under which it is obtained, and its size
does not represent any absolute natural fact. To speak of the
correlation between intelligence and achievement Is absurd. One
needs to say which intelligence, measured under what
circumstances, 1in what population, and to say what kind of
achievement, measured by by what Instruments, or judged by what
standards. Always, the coefficient of correlation 1s purely
relative to the clrcumstances under which it was obtalned and
should be interpreted in the light of those clrcumstances, very
rarely, certainly, in any absolute sense (Guilford,1965:105).

In commenting on the reliability of test Instruments Guilford (1965)
also noted the general tendency which increased practical use of tests had

brought about, of accepting lower levels of rellability than had been
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earlier proposed. For example, Kelley (1927:210) proposed that for a test
used for discriminating between Individuals, a reliability coefficient of at
leact 0.94 should be expected. Guilford (1965), however commented:-
The higher standards are rarely attainable, and 1t 1s safe to say
that most tests in use fall to meet them...... the fact remains that
in practice we expect reliabillity coefficients to be in the upper
brackets of r values, usually .70 to .98, and validity coefficients
to be lower, usually .00 to .80 (pl104).
The validity coefficlent referred to above related to the predictive

validity of a test such as the scores on an aptitude test, and measures of

academic or vocational success.

The experlmental results were interpreted in the light of the above

comments as fullows.

4.5.1 Continuous Ascessment versus Achlevement Test

The dilemma of continuous assessment was perceived in terms of
correlation as = 1f continuous assessment did not correlate to a reasonable
degree with an external evamination, then It would be wrong to combine the
continuous assessment scores and the examination scores 1Into a single
indicator of pupil performance. On the other hand, if it did correlate highly
with the external examination, then why was It necessary to go to all the
lengths .of designing and operating a continuous assessment system with all

the extra work which it entailed ?

The firet part of the statement was seen as logical 1in that if
continuous assessment was measuring totally different attributes to the
final external examination, then to combine it with the examination score
would lead to an ambiguous measure. A score of 50 percent, for example , in

such a case could either represent 50 percenl in both continuous assessment
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and the examinatlon, or zero in continuous assessment and 100 percent in
the examination or vice versa. In a given subjlect areas, with clearly stated
objectives, which were being taught and examined by both continuous
assessment and a final examination, a level of correlation should be
apparent, and should be falrly strong. This condition should always be
maintained since it would form the basis for any system of statistical
moderation of continuous assessment, if this was to be applied at state or

national level.

The second part of the argument could not be sustained, however,
Although the “liberallsation of assessment" was the stated aim for
introducing continuous assessment, the sub themes of continuocus assesement
were seen as strong. These were (1) more reliable assessment, (11) guidance
orientated assessment, (111) assessment geared towards better teaching and

learning.

These sub-themes could not be met by any final, single, examination.
There was also the point that even with high correlations of the order
anticipated, i.e. of about 0.6, a high degree of latitude still existed for a
hard working pupil to make substantial score gains in continuous assessment

to supplement, perhaps, a less substantial examination score,

The main thrust of this experiment was towards the area of the
correlation of the final, accumulated, continuous assessment scores for the
whole of the three year, Junior Secondary School course and the scores
obtained 1in the externally set, final examination. These were exhibited in

the Year Three results which showad consistently high correlation
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coefficients for the whole Year Group and the two sub-groups Boys and

Girls, with the values of 0.77, 0.78 and 0.74 respectively.

Within the conditlons described by Guilford (1865) above, the
continuous assessment scores were seen as adequate predictors of pupil
performance on the final examination. The final examination itself had a
reasonable split-half rellability coefficlent of 0.85, though, as noted, it
did not include a practical examination nor did it attempt to assess science
process ckills by any other means. The school based continuous assessment

did, however, include this area,

The results for Years Two and One showed correlations of the same
order as those obtained for Year Three :-
Year Two, whole group 0.77, Boys 0.70, Girls 0.83.

Year One, whole group 0.66, Boys 0.74, Girls 0.55

The test-retest rellabilty coefficient for the two examinations, of
0.81 for Year Two and 0.90 for Year One , though estimated differently from
Year Three examination, were substantially the same iIn value, as were the
correlation coefficients obtained. The variations observed could well have
been tha; consequence of the composition of the samples, which, .as noted
earlier were not randomised or selected according to any criteria other

than their presence in the school at the time of testing.

Basically, reasonable levels of correlation, as described above by
Guilford (1965) between continuous assessment scores and the achievement
tests were discovered, indicating that the system of continuous assescment

was working and that it was a fair predictor of pupil performance on the
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external messure. The most striking feature of the results was not the
varlatlon in the lavels of correlation discovered, but rather the overall
consistency, indicating a uniformity of performance on the part of the
continuous assessment system, and, 1t must be added, the performance of the

pupils.

4.5.2 Continuous Assessment versus Raven's Standard Progressive
Matrices.

The generally lower levels of correlation between continuous
assessment and the Raven's Standard Progressive Matrices scores were to be
anticipated given the widely differing objectives which the two measures
were assessing. This was an 1llustratfon of the point made in paragraph
4.5.1 above, that where tests were measuring different attributes of the
testee, this will be evidenced by a lower level of correlation betwean the
test resultse and to combine the two measures would result in an ambiguous

total.

The most striking feature of this part of the experiment was the
extremely high levels of split-half relfability coefficient obtained for the
Raven's Standard Progressive Matrices results, for Year Three, 0.91, Year
Two, 0.53 and for Year One, 0.96. These results corresponded with those
reported in the literature. For example Sinha (1977) reported split-half
correlations ranging from 0.82 to 0.95 with samples of school children in
Indla, aged from 11 to 15 years. Baraheni (1974) similarly found split-half
correlations of from 0.89 to 0.95, for different ages, of a sample of
Iranian school children ¢ N=4561 ).

Again, although the correlation coefficlents were lower, they were

consistently lower, being for the whole of Year Three, 0.44, for Year Two,
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0.49 and for Year One, 0.37. Compared with the relationship discovered
between conbinuous assessment and the achievement test which showed a
consistently high level of correlation, these results Indicated a lower level

of correlation, but consistently lower.

Scores on Raven's Standard Progressive Matrices were reported as
being sensitive to the ege, and developmental level of the testee. Raven,
Court and Raven (1983) In describing the results of a nationally
representative sample of 3,500 British school children aged six to sixteen
noted that the correlation between age and test scores on the Progressive
Matrices was 7.7, with only 9 percent of the within age variation being
explained by social background. Ne variation with regerd to the sex of the

candidates was discovered. Orme (1966) reported similar findings.

The mean ages for Years One, Two and Three were 13.33, 14,38 and
15.11 years respactively, while the mean scores on the Raven's Progressive
Matrices were 37.91, 38.74 and ¢3.02 respectively. This again showed the
consistency of the results obtained with those reported by other
investigators and the sensitivity of Raven's Standard Progressive Matrices

to the chronological age of the candidates.

4.5.3 Achlevemenl Test versus Raven's Standard Progressive Matrices
Raven, Court and Raven (1983) in reviewing the relationship between
Raven's Standard Progressive Matrices and concurrent achievement measures
stated:-
Correlations between ©EPM (Standard Progressive Matrices) and
performance on achievement tests or actual scholastic measures
are generally lower than correlations with intelligence tests, and

even more  varfable, ranging from negligible to very
high. e When the external criterion for comparison is actual
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school achlevement azsessed by school grades, examinatlon results
or teacher estimates, correlations generally fall between +0.2 and
10 10 - (ESORAA (p2)

Ogurlade (1978) reported an extremely low correlation, 0.15, between
scores on Raven's Standard Progressive Matrices and an achlevement test in
Mathematics for a group of Nigerlan children of mean age 14 years,
consisting of 337 boys and 200 girls. He explalned this low figure in terms
of the narrowness of the Raven's Standard Progressive Matrices test in
assessing only a limited range of the abilitles required for success in
Mathematics. Other {investigators have found higher correlations, For
example, Lazarowitz (1981) found correlations of 0.62 and 0.79 for 7th and
9th Grade puplls in Israel ¢ N = 171 and 194 respectively) between Raven's
Standard Progressive Matrices scores and a speclally developed test in
bicloglical classification. Macarthur (¢1968) in a survey of 2000 native
Canadian children reported a median correlation of Raven's Standard
Progressive Matrices with school achievement of 0.52. Maderna and
Valseschinl (1967) tested 200 Italian secondary school students and found a

correlation of 0.39, between Raven's Standard Progressive Matrices and

scholastic achievement.

In the light of the above findings, the observed correlations between
Raven's .Standard Progressive Matrices and the achievement tests in
integrated sclence for each of the whole groups of Years One, Two and Three
of 0.44, 0.50 and 0.48 respectively, was well within the range of reported
resulte, which gave confidence to the use of both the achievement tests
and Raven's Standard Progressive Matrices in the investigation of the
relationship between achlevement test scores and those derived from

continuous assessment.
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CHAPTER 5
SUMMARY, GENERALISATIONS AND RECOMMENDATIONS

5.1 Summary

The experiment investigated the relationship between scores achieved
under a system of continuous assessment and those found from achievement
tests, in a particular subject, Integrated Science, and in a particular
school, the junior secondary section of the Demonstration Secondary School,
Ahmadu Bello University, Zarla. The junior secondary programme as defined by
the National Policy on Education (1981) was of three years duration, and the
opportunity was taken to view the progress of the system of continuous

assessment in the school over the three year period.

Each of the three year groups 1in the school at the time of the
experiment, were tested with an attainment test corresponding to the scheme
of work for the year which they had just completed. Years One and Two were
tested with speclally devised attainment tests while for Year Three, the
Junior Secondary Leaving Examination set by the Ministry of Education

Kaduna State was used as the test instrument.

The use of the examination set by the Kaduna State Ministry of
Educatio-n was seen as a valuable link with reality, in that without such a
link to the 'real world', the experiment could have been dismissed as an
academic exercise, and one divorced from the practicalities of the

educational system.

The two speclally designed tests were found, by the test-retest
procedure to have reliabllities as follows :-

Year One achlevement test, reliability 0.90
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Year Two achievement test, reliability 0.81
The reliability of the Kaduna State Ministry of Education examination
was assessed by the split-half correlation technique due to the long time
gap between the availability of the candidates for testing. Its value was
found to be :-

Year Three achievement test, relfability 0.85

The school was a mixed school and the opportunity was taken to compare

the performances of the sub groups, boys and girls, on the test instruments.

The continuous assessment scores for each year group were accumulated
using a scheme marketted by the Northern Nigeria Publishing Company which
predicated the accumulation of three scores per term in respect of each
pupil. These scores were added for each year to produce an annual total.
The annual totals for each of the three years of the course were weighted
to scores out of 10 for Year One, 20 for Year Two and 30 for Year Three
according to a nationally eagreed formula, and the simple accumulation of
these three weighted scores represented the continuous assessment element
of the junior secondary school performance total, being a score out of 60,
The Junior Secondary Leaving Examination, administered by the State
Miniatrielns of Educatlon was welghted out of 40 so that the direct. additlon
of the continuous assessment scores and the state examination result gave

a total score out of 100.

The hypotheses tested by the experiment related to the correlation
between the scores accumulated under the continucus assessment system and
the achlevement tests for each of the three year groups of the school.

These were tested on the assumption of the null hypotheses that there
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would be no correlation between the continucus assessment scores and the
achlevement test scores. It was argued, however, that unless a substantial
correlation existed between the continuous assessment scores and those of
an achievement test such as the statewlde Junlor Secondary Leaving
Examination, then it would have been wrong to combine the two scores since

the combined score would be an ambiguous total, lacking in validity.

The composition of the three Year Groups was as follows:~

Year One Boys 69, mean age 13.43 yrs, Girls 69, mean age 13.24 yrs
Total 138, mean age 13.33 yrs.

Year Two Boys 91, mean age 14.38 yrs, Girls 69, mean age 14.20 yrs
Total 160, mean age 14.38 yrs.

Year Three Boys 87, mean age 15.26 yrs, Girls 61, mean age 14.94 yrs

Total 148, mean age 15.11 yrs.

The results of the experiment showed strong positive correlations to
exist between the continuous assessment scores and the achievement test
scores as follows:-

Year One, whole group (n=138), 0.66
Year Two, whole group (n=160), 0.77

Year Three,whole group(n=148), 0.77

The correlatlions discovered were all significant beyond the .001 level of
significance and , within the limitations of the experiment as described in
para 5.2 below, the results validated the procedure of adding the continuous

assessment scores to the achievement test scores to produce a meaningful

final result,
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In order to relate the results of the experiment to a wider field of
educational testing, a third and Independent test Instrument was used,
namely Raven's Standard Progressive Matrices. This was an Internationally
validated intelligence test instrument, having the major characteristics of
being non-verbal and being regarded as ‘culture-free'. Sub-hypotheses were
tested using this measure, based on the null hypotheses that there would be
zero correlation between the results of this test and the other two
measures, continuous assessment scores and the achlevement tests. Positive
correlations were, however, found to exist, though at a lower level than
those discovered between continuous assessment and achievement test scores,
as follows:-

Continuous assessment versus Raven's Progressive Matrices

Year One, whole group (n=138), 0.37

Year Two, whole group (n=160), 0.49

Year Three,whole group(n=148), 0.44
Achlevement test scores versus Raven's Progressive Matrices

Year One, whole group (n=138), 0.44

Year Two, whole group (n=160), 0.50

Year Three,whole group(n=148), 0.48

These- results too were all significant beyond the .001 level of
significance and were squarely within the range of results reported by
other Invastigators.This gave confldence to the Interpretation of the
rasults of the major relationship found between continuous assessment and

achievement test scores in this particular school.

With regard to the differences in scores on the various instruments of

the sub groups boys and girls, of the nine relationships tested (three test
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instruments on each of the three year groups) only four were found to show
significant differences, and at the .05 level only.
In Year One, no significant differences were discovered.
In Year Two, the differences in scores of boys and girls on both
continuous assessment and Raven's Standard Progressive Matrices
was found to be significant at the .05 level, in favour of the
sub group boys.
In Year Three, two of the differences in the scores tested, those on the
achlevement test and Raven's Progressive Matrices, showed differences

significant at the .05 level, again In favour of the sub group boys.

The conclusion here was that were no dramatic differences in the
performances of the two sub groups on the three test instruments. The
observations by Hoste and Bloomfield (1975) and Hills (1976)> of superior
performance by girls on continuous assessment was not replicated in this

study.
5.2 Limitations

The major limitation of the study was the fact that it was essentially a
case stt;dy of a working school system. The samples of pupils tested were
those actually found 1In the classrooms. There was no attempt made to
randomice the samples or correct for sex, age, soclo-economic status or any

other factor.

The desirability of conducting a case study of a working school was not
simply one of convenience. The continuous assessment system relied largely

on the organisational structure of the school and the inputs from the staff
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members in teaching, testing and record keeping. Although the Northern
Nigerian Publishing Company system described the organisational structures
and procedures which would facilitate continuous assessment in a school,
simply as a result of the variable inputs of principalse and staff, some
variations 1in school performance in continuous assessment were bound to
occur. The case study at least answered the question, was continuous

assessment working in this partlcular school context ?

It must be mentioned that the investigator was a former principal of the
school under experiment and this may have led to a higher level of
cooperation from both staff and puplls than that which a totally
independent investigator might have scecured. It was also the school in
which the Northern Nigerian Publishing Company system was developed so
there was a high level of famillarity with the system on the part of the
staff and it was likely that the standard of assessment and record keeping

was higher than in the average junlor secondary school.

The test Instruments themselves presented a further limitation to the
study 1In that the three achievement tests used were ‘home made', non
standardised tests. There could be no avoidance of this since standardised
tests onl the junior secondary school Integrated Science programme did not
exist. The lests showed a reasonable level of reliability, however, as

indicated earlier.

The tests used by teachers in assessing the pupils for the continuous
assessment scores were out of control of the investigator, since this was a
post facto investigation in so far as contlnuous assessment scores were

concerned. The fact that corelations of the order of 0.7 were achieved with
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the achievement tests indicated that reliabilities of a similar order to

those of the achlevement tests were probably obtained.

The highest test rellabilities were obtained with the Raven's Standard
Progressive Matrices tests which gave :-
Year One Raven's Standard Progressive Matrices reliability, 0.92
Year Two Raven's Standard Progressive Matrices reliability, 0.93
Year Three Raven's Standard Progressive Matrices reliabilty, 0.91
The fact that this highly rellable test gave lower correlations with the
two other test Instruments was seen as an Iindicator of the differing
content areas which Raven's GStandard Progressive Matrices assessed, as
compared with the other two which, Lhough of Jlower reliablility, were

covering common ground.

In the case of Year Three, another limitation on the experimental
findings was the fact that the Raven's Standard Progressive Matrices test
was administered when the pupils had resumed school after the break at the
end of the Jjunlor secondary course. Unfortunately, of the 202 pupils who
took the Kaduna State Junior Secondary Examination, only 148 re-appeared to
take the senlor secondary programme so that the original large sample was
severely'reduced in number, and particularly to the bottom end of the
achievement scale, resulting in lower correlations than had been discovered
in the preliminary investigations. The time lag between the administration
of the achievement test and the Raven's Standard Progressive Matrices test
of approximately seven months may have affected the significance of the

Year Three findings to some extent.
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5.3. Generallsations

Within the limitations mentioned above, the summary of the findings of
this experiment indicated that reasonable levels of correlation between
continuous assessmen. scores and those achieved on a well made achievement
test could be expected. The experiment provided practical, empirical
evidence that the intentions of the originators of the National Pelicy on
Education could be realised at the junlor secondary school level through the
application of simple organisational and data collection principles such as
those described in the Northern Nigerian Publishing Company's continuous

assessment system.

The results obtained did not involve the statistical manipulation of
scores at the school level, which iIndicated that such practices were a
neadless complication. It was obvious, however, that the school based
assessments had to have reasonable levels of reliabilty and validity, and in
the case investigated they clearly had these qualities as the levels of

correlation showed.

5.4 Recommendations

The study showed that a simple system of continuous assessment could
yleld rellable results under average school conditions. Indeed, the
effectiveness of the system may well have been a function of its simplicity.
The limltation of the study as a result of the absence of standardised
tests in Integrated Sclence showed up the need for the production of such
tests. Standardised tests for each level of the three year junior secondary

course would enable teachers to compare thelr own assessments with a
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reliable measure and, if the results were incorporated with the continuous
assessment scores, would increase the reliability of such scores,
Standardised tests in all subjects, for each year of the junior secondary
programme would enable principals to assess the progress of their own

schools.

The procedure described by this experiment could be applied at the state
level as a means of assessing the effectliveness of continuous assessment in
schools by correlating the school's continuous assessment scores with the
final state examination scores. This would require computerisation at the
level of the state Evaluation Units since correlations are difficult to work
out without electronic assistance. A system of moderation could also be

based on the computerlsed results at this level.

It has to be admitted that the tests, both school-based and those
external to the school, over emphasise recall and application of scientific
facts at the expense of sclence process skills. Further research is needed
into methods of teaching and assessing these skills at the school level and
under the constraints of crowded classrooms and a shortage of sclence
equipment. Another factor for the relatively high correlations observed in
this st\;dy may well have been that both teacher made tests  and the
external measures were concentrating on the same, relatively small areas of
pupil activity in sclence. A more detailed study of both the teacher made
tests and the actual tuition given may confirm this. Continuous assessment
as both a monitor and an aid to the teaching process has opened up schools
to this type of Investigation, which should lead to more effective teaching

and learning.
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Appondix i

YEAR ONE ACHIEVEMENT TEST

Ahnmadu Bello University, Z2aria
Deprriment of Education
Science Education Section
ACHIEVEMENT TEST IN INTEGRATED SCIENCE
B0N00L 00000880060 00000000seetnecnteesiseecsssstonsnsisssests

Pupil L BB B O B D R B L O B B B R B O O L B B R A I A R I N R R N B ]

Time 90 Minutes
IHSTRUCTION: In Items 1 - 7 f£ill up the blonk or blanks in
each of the given scntences by chcesing a word or words from
those given after each of them,

Bxomple 1 My mother is o ,vemeR,...(m'n, bey, child, women)

Examrle 2 My.schools is in .4fries. (neme, school, Asie

T  — ’ , ,
Eurove, Africa)

1= The WOId sessssssssessss means everything thot is around
us. (environment, event, rock, cir)
2= fAniothey name for = living thing 18 Lisessasseasees
{photosynthesis, orgenism, organic motter, earth)
= Tood is importont £or seesecescvsecee BNA cocccssssosssne
(growth, stone, gate, encrgy, papor, pen)
4= A unit of 1life on which all living things cre bullt is
enlled seveesssesescss(nucleus, sytoplasm, cell, vacuole)
5= Some human ntetivities are carried out for pleasurs, vhile
gome others form the basis of our livelihood. The latter
noetivitice 2ro called sesesesvavesrsee
{tools, oceupatiznz, hobby, entertoinment)
6= FPriction is bad sometimes., It COUTES ceesecesccccsse ON
the movin;: ports of mochines.{(repsir, wear, lubric~tirn,
srense)
Te Ono celled nnimel enlled cmoceba cruses the disense Hrnown

4B ssessssessseces(dysentry, tuberculosis, fever, luprosy)



IZNSTRUCTICN: In Itens 8 - 14 fill up the blonks ucing

appropricte words,

8= sees0cccssssces takes vlace when a sperm unites with an
oVl

Om sessessssesesss 18 made up of humnn foeces, urine, and
weste vater,

10ulloving alp 38 callald Jih ess et sinnss

11=0evceesecssseeeels used tec mensure the hotness of a body.

12=ssesnsssonsnsns 18 the tetive part of aix,

13=-Chings thot peodle throw vty ore 21108 cesvsesssessses

Tdmssannsssssnnvane Deong to ot or to decay,

INSTRUCTIONS: In Iteme 15 « 21 sry if the followine statements

pec TRUE or TALSE, You ars e do sc by drowing oo line ander the

words "'"True" or "False' appenring ncnry esch stotenent,

Exomrle True PFalse Iy Ifother is o weowman,

15= True Felse These 2re nnimels thot cat both other anincls

plonts, Suech cnimzls are enlled herbiveores,
=

True Fols There rre cnincls thet e~t both other animels
and pleonts, Such sndpels re eclicd omniyorcds
16« Trite Fela: All -ninsls »r o<oumclo,

True Falsc Some fnincls nre mommols,

1T~ Mrue False The teupor~turc cf boiling weter snd of
melting ice 2re the some,
false The tenperstiure of boiling wotor nnd ci

ice are mot ‘the snmc,

18~ True TFalse If you frn ~ix on to & fire, it burm brightcr.
True Ialae If you nour nlenty of sond over n fire, it still
bursis brivhter,

19« Prue Folse In order to reduce the nuizsance »f friecticn
on nachiny poarts, gresge rathor thon nétral

can be placed between twe contacting suryiccs,

Taae Palac #noorder Lo reduce ilia snisacnes of Ioictisn on
ncenine ports, peires rezher thon grenss onn be
piseed between two contocting surinces,



20= True

True

21= True

True

INSTRUCTION: In Items 22 = 28 writc TWO sentences each cn

Exomplo

False Drug is the substance our body produccs in order
to0 make germs hoarmless,

False Antitody is the substance our bveody prcduces in
crder tc moke germe hoarmless,

False Whe = percon con resist infection dy ccrdain
dlisenses, we sry the person is addicted to then,
Fanlse When -~ perszon ton resist infection by certain
disenses, we soy *the percon is immune to then,

the following,

Herbivores

.

i, Herbiveres nre cninols,

ii, Herbivcres food on plonts,

22« Cornivores (i)

(i1)

23~ Primcotes (1)

g

—
|
[

24~ Refuse (i)

(i1)

25« Pornsite (i)



27= Diffusion (i)

(11)

2f= Why objects thrown up do not ¥emein thuwve,

(1)
L1k}

INGURUGOTION

insver Items 29 « 36 as dircoted,

29« Give four examples of herbivorous a2nimals you hve soen,

530= lame four mamnals you have seen,

i.

ii.

iidi.

ive

31= Adopu is
he nceds

1.

1i.

$3%,

ive

32~ Describe

compound

1
iii,

ive

2 six yeor old child, Nume four food itoms thaot

in lorge quantities,

four woys in which you ean keep your scheol

cl elll,



P

34

i,

ii.

i
)
[}

i.
ii.

iii,

INSTRUCTION: ¢

Nome the cccupation of your father or guardinn,

He / She is a

Neme thre tools he / she uses in the oceeupcticn,

i.

ii,

. B 1 o

Write in one or two sentences how you would lubricate

o pair of secisscrs,

List two uses of the refusc or rubbish collectecd fro-

the narket plccee.

Rrheel:r comeg from 2 verr moor lhiceme where oll her fomily
menbers slecp together in the same poorly ventilated xcomn,
Mame three disenses she enn ensily get from the sther

meribers of the family.

wdy wory closely the dinsrons alven helow.

3]
(9

Rerd very cercfully what is required of you iz
the Itens 37 - 5C, Give your onewers ofter

thinking well,



37 & 38« Do yuu notice any difference between Figure 1
and Figurs 29 Or =~gnin betwcen Pigure 3 znd Figure 47
Give the answer by circling A or B or C or D below,.

I see no differance,

I ¢ not sure if there is ~ny difference,

There ig some differcnce,

£ a b =

It is diftficult to say.,
& 40 Write one scntence tc explain your ~ncwer for the

Itens 37 & 38.

N
¥

41 & 42« Con you guess a reason for whot you notice cbout
FPigurc 1 =2nd Figure 2, Do so by drawin: = ecirele around

B or C oxr D below.

b1

I
A Joxr A ‘ond Jar B are both made of glasg.

B Jor A and Jrx' B nre cloge to ench other,

C J~x A f¢ closed while Jor B is alwcys open,

D Jor & nnd Jar B both centain woter.

45044 Write onec szentcnee ~Ywout wh- t yow netiec obout

en
Figurc 2 ~nd Figuxe 4.

45 & 46= Can you say why Jar B in Figurc 2, and Jar D in
Pigure 4 oppenr -8 they look?
Give the 2anawer by cireline A or B or ¢ or D helcw,
4 Jax B contzin water while Jar I contain petrcisna they
arc open,
Jox B ~and Jor D beth contain licuida,

L2 D are both ande ci glnBo,

o

¢ Jdcx 3 and

Ay WEY .

@

4
I can no+t



Pigure 1 Pigure 2
Figure 2 shows the zppearsnce of the Jars A and 3 tcday,

Pigure 1 showe their appeorance lost Monday,

Closed Open Closed Open

l_...._.-._. v e = e m——

D

e
=)
e

IPetroJ Petroj Petrol FPetrol

Figure 3 Tigurc 4

Pigure 4 shows the appearance of Jnrs C and D today,
Plgure 3 shows theiz appenrance last Mondzy.

Jors A and C are clicsed tight,

Jors B and D are cpen always,

Study the pletures wery enrcfuily. Try “nswering the Items

3T = 48 using the informntion yeu derive from the pictures.



AT & 48~ Write TWO sentences 2bout what you think happened
to the water and the petrol in the jars,

i.

ii,

45 & 50-

i PR

"'-‘"\\‘-——— - ——

Tigure 1 Figure 2

The appearance of 2 water pond he appecrance of the szne

on 7 reiny don, water pond aftcr severn
sunny doys without cny ncre

3 s
T Y

Predict the woter level in Fipure 2.

Do sc by completing the sentence given below.

Choose letter A or B or C to fill up the blank in the
santence,

Vetor lovel in Figure 2 will be .

(4, B C)




Appendix II

YEAR TWO ACHIEVEMENT TEST

ACHIEVEMENT TEST IN INTEGRATED SCIENCE IT

Time: 90 Mins

Instruction: In Items 1 - 7 fill up the blank space using the

5

6=

correct word among the given words.

THE WOTd i e ivaassalsas . means group of cells that do a

particular function (organs, tissues, cells, system).

A point at which two bones meet is called .

(avertebrate, a socket, a joint, capsule).

ssassenssasssssessenNElps us to move the bones in our body

(tissue, muscle, skin, cartilage).

The alimentary canal is made of five main parts one of

CHem 18 s e e (Ligament, Bone, Small intestine,
Bladder).
The WOrd .vceeescansssssss.18 one of the female reprodu-

ctive organs of a flower. (anther, filament, stigma, petal) .

Petroleum is a mixture of ... ccvvceesses (gases, hydro-

earbens, salts, aclds).

When substances burn in oxygen they form (acids, alkalis,

bases, oxides) ....... A

----------------

94



Instruction: Item 8 - 14 fill up the blank spaces using the

8-

10~

i1e

12-

13~

h

14

correct answer.

Digested food enters into the blood stream through a

structure called .icsvevssssnsnsnssssssnscssnan

One component of blood 1S seeceseresccvesencsssnsnsnncnns
Urine is removed from the bloo? stream by the (icoeseenvnnas
Rickets can be caused by lack of ....iseciannssnaans saabesaaia

What type of gardening do people carry out i n your area?

® % 4 8 8 8 % s 8 E S s R B NSRS R R

A substance which assists a chemical reaction to take place
but is not itself changed in the reaction is called a .....

dddd ddd i as i e e b

1h plants and animals substances which behave as in 13

ab’d"le af‘e Called LR R A R I A I I A B I A

Instruétion: Items 15 « 21 say if the following statements are

TRUE 6F FALSE. Yéu aré to do so by drawing a line under the words

"TRUEY 6F "FALSEY appesring near each statement .

15~

| A -

162

17

1=

18«

Frue False  Okro can be grown twice a year
ToUE FAISE A SEFMIRACIRE bean seed has no radicle

True FRISE A KiRAS 6F places wheve plants and
Bniftals 1ivE are ecalied Habitats.

True False Urine is stored in the Kidney

95



(ii)

96

19- True False The process of taking in air is known
as Inspiration.
20~ True False Magnets can attract metals but not
non-metals.
21~ True False A generator is an example of an energy
converter.
Instruction: 1In Items 22 - 28 write TWO sentences each on the
following
22~ Blood
(1)
(11)
23~ Teeth (1)
(ii)
2h= Names of joints {1
(ii)
25= Parts of urinary system
(i)
(1i)
26=-  Skin (1)
(ii)
27=  Hydrogen (1)
(11)
28- Oxygen (i)



Instruction: Answer Items 29 ~'36 as directed.

29~

30-

31-

32-

Give 4 parts of urinary system
(i)

(1)

(iii)

(iv)

Name 4 blood components
(1)

(i1)

(iii)

(iv)

List any 4 parts of a tooth.
(1)
(ii)
(ii1)

(iv)

Name any 4 classes of food.
(1)
(11)
(111)
(iv)

97



33~ List any 4 vegetables ‘you know.
(1)
a1y
(iii)

(iv)

34~ Give four examples of machines
(i)
(ii)
(1i1)

(iv)

35~ Give four examples of the occurrence of energy conversions.
(1)
(ii)
(1ii)

(iv)

36~ Give 4 examples of measuring instruments.
(1)
(1d)
(1i1)

(iv)

Instruction: 37 Study the diagram given on the attached sheet.
Label the numbers with the appropriate names of

the parts of the flower.

98



4= Rearrange these organisms in a food chain, as orderly
as possible, in section B.
Section A Section B
Man
Locust
Bird
Grass

Snake

43~ Instruction: Study this table below carefully and read

the instruction below it.

Food Stuff Starch Vitamin Protein Fat Minerals

Semovita

Meat

Egg,

Cassava

Bread

Cabbage .

Banana

Magarine




100

Instruction:

If there is no nutrient present in the food put a

dash ( - ) beside the name of the food in the first
column.

If there is a small quantifly of nutrient present put a
plus ( + ).

If there is a moderate amount present put two pluses
(++ ).

If there is a large amount present put three pluses

(++ + ).

Gty= In an experiment on the stretching of a rubber band, a

student hung a series of different masses on the end of

ZZ.LA the suspended rubber band

and measured the extension

Rubb e~ i.e. the increase in length
band
Metre rule which each produced, using
o
H‘f”’ an arrangement as shown on

the left. The results she

E? got are given in the table

below: -

Losad

Load(Kg) 0.1 0.2 0.3] 0.4 0.5 0.6

Extension(em] 2.5] s5.8| 8.1]10.0] 12.2] 14.0

=

(1) Plet a graph of these results on the graph paper

showh of the answer sheet.



(ii) The student was then given a stone which she hung on the
rubber band. It produced an extension of 11.2 cm.
Using the graph, find the mass of the stone in Kg.

Mass Of SLEONB = veisassnsssses et

LLULL

(1ii) Later, the stone was

suspended in a beaker of

Do you think the extension of

the rubber band would be

greater or less than when the

stone was out of the water?
Explain your answer with a

few words,

Beaker of water

water as shown in the diagram.

101
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Appendix ITT X

YEAR THREE ACHIEVEMENT TEST

KADUNA STATE MINISTRY OF EDUCATION

EDUCATTIONAL RESOURCE CENTRE, ZARIA

JUNIOR SECONDARY SCHOOL EXAMINATION
JULY 1986

Code No. 09 INTEGRATED SCIENCE TIME: 1 hr 30 Mins.

PLEASE DO NOT OPEN THIS QUESTION BOOKLET UNTIL YOU ARE TOLD

TO DO SO. WHILE YOU ARE WAITING READ THE FOLLOWING INSTRUCTIONS

CAREFULLY .

i

Write your Centre and Examination number where shown on top

of the answer sheet you are given.

Also write your name in the space provided in the answer

sheet.

Write name of the examination, the subject and the name of

your school.

Read each question carefully before answering it.

Do not waste time on any question. If you find one difficult,
g0 on to others and finish them beofe you come again to the:
difficult one (s).

After you have selected what you take to be the correct
answer, go to your answer sheet and shade the space that

corresponds with your choice.

There must not be more than one shading to an answer. Any

shading more than one will be marked wrong.



& If you change your mind about an answer, completely erase

the first shading.

9. Use 2B pencils only.

10. Attempt

all questions.

s Anything that has weight and occupies a space is called:-

A. Man
Bs Goat
c. Matter
D. Energy
E. Force
= Burning of firewood is an example of energy change from:-
A. Chemical to electrical
B. Chemical to heat
C. Heat to chemical
D. Electrical to chemical
E. Heat to electrical.
3. Which one of these is not an act of indiscipline:-
A. Drunkenness
B. Laziness
C. Prostitution
P: Bense of responsibility
B:  Truahey.

104
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4, Our body is generally made up of:-

A. Water
B. Cells
C. Bones
D. Hairs

E. Muscles.

B Drug abuse should not be allowed, so as:-
A. To protect people f{'rom madness and abnormalities
B. To keep the people antisocial
G To stop people normal life
D. To stop people from taking medicine

E. To make all people mad.

6. Which of the formulae is the correct formula for hydrochloric
acid?
A. CH
B. 80,
C.  Nayso,
D. H20
E. HC1.
T Which of these statements best describe deforestation?

A, Clearing bushes and forest

B:. Clearing bushes but not forest

Cs Clearing only the climbers and twiners.
D. Clearing the grass but leaving the stumps

E. Clearing only the undergrown stems.



10.

11
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In which of these areas is the relative humidity almost

Zero (0)?.
A. Tropical rainforest
B. Desert
G Sudan Savannah
D Southern guinea Savannah

E,

Northern guinea Savannah.

Mosquito is the carrier of micro-organism which causes:-

23]

Sleeping sickness
Cholera
Leprosy
Dysentry

Malaria.

When hydrogen combines with oxygen chemically, it results

in production of:-

A.
B.
¢
D.

B
fycess

A,
B

C.

Hydrogen oxygen
Oxygen hydrogen
Oxygen
Water

Hydrogen
fats and oills are stored in the body in a form of:-

Gliucose
Galactose

Fats
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D. Adipose tissues

B Oils.

12. One of the methods of preventing soil erosion is by:-

A, Ploughing along slopes

B. Growing cover crops

Ol Clearing all the bush

B Allowing animals to graze all the grass

E. Felling trees and shrubs in the area.

13 The Joint of the bones which allows one plane movement to

all directions is called:-

A. Hinge joint

B. Pivot joint

C. Ball and socket joint
D. Suture

E. Direct joint.

14. We can improve our personal cleanliness by the following
except:-
A. . Regular brushing of teeth.
B. Regular buying of cosmetics
e, Regular bathing
D. Regular washing of hair

. Regular laundry of clothes.
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15. Which of the following is not a chemical change.
A. Burning sugar B. Burning coal
C. Breaking glass into pieces

D Heating iron and sulphur E. Heating magnesium

16. Which of the following insects shows incomplete

metamorphosis?
A. Butterfly B Mosquito 0 Housefly
D Cockroach E. Culex.

17+ A material that helps in simplifying hard-work is

A. Strength B, Lever C. Engine
D. Car E. Lorry
18. The conditions necessary for rusting are the

presence of's-

A. Air and moisture B. Moisture without air

C. Moisture, air and carbon D. Carbon and oxygen

E. None of the above.

19. A lever has three points to consider, thus force,
load and:-
A. Power B. Strength C. Fulcrum
D. Leg E. Handle

20, Tests carried out in Science are known as:-

A. Properties B. Laws C. Hypothesis

Ly Experiments E. None of the above.



21~ A balanced diet is:-
A. A diet that contains the correct amount of all
the food nutrients.
B. A diet that contains only carbohydrates
Ci A diet that contains proteins
Ds A diet that contains fats

E. A diet that contains mineral salts.

224 The force acting on a falling body is known as:-

A. Tension B. Magnetic force
s Force of gravity D Contact force
E. Non -~ magnetic force.

23, The word hypothesis in Science means:-

A. Classification B. Guesses C. Attraction
D. Observation E. Experiment.
24. Sugar not required immediately for the energy

supply in the cells is stored in the liver in the

form of:-
A. Protein B. Starch C. Glucose
D. Glycogen E. Amino acid.

25. What causes organic matter to break down?

A, Housef'ly B, Micro-organisms

Cs Bacteria D Mould . Earth worm.



26.

27.

28.

29.

30.

Which of the following is a good conductor of heat

A. Wood B. Glass (%5 Tron

D Paper E. Rubber tube.

Unit of work is:-

A. Watt B. Joule B Metre

D. Gramme E. Kilogramme.

One of the following acts both as a sense organ
and an excretory organ:-
A. Kidney B. Lungs € Liver

D. Skin E. Eye.

The purpose of using a machine is to:-

A. Make us lazy

B. Do work only when we fall sick
Cs Do work more conveniently

D. Help us to relax well

E. None of the above.

I'ne process in which the crude oil is separated

is called:-
A. Chromotography B. Filtration
i Extraction Bl Separation

E. Fractional distillation.
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33

34.

The fusion of the male and female gametes to form a
zZygote is known as:-

A. Fertilization B. Fusion

T Reproduction D. Ovulation

2 Menstruation.

The boiling point of water is:-

Avs 4% B. 60% C. 80% p, 90°

G

E. 100°.

Plants are different from animals because of the

presence of':-

A. Vacuole B. Chloroplast

C. Golgibodies D. Mitochondria E. Lysosomes,

A mango falls from the branch to the ground. Which
of these tells the energy changes that has taken

place?.

s Kinetic Potential Sound
B Potential Sound Kinetic
C Sound Potential Kinetic

D. Kinetic Sound Potential

E. Potential Kinetic Sound.
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Use this diagram to answer questions 35 and 30,

35.

36.

37.

38.

Nelmatr
Z
. A‘
\\‘.

What is the name given to X?
.4 Normal B, Angle of reflection
G Angle of incidence D. Incident, ray

E. Ref'lected ray.

What is the name given to 27

A. Angle of reflection B. Reflected ray
Gs Normal D. Angle of incidence

E. Incidence ray.

Which of the following represent the symbol of oxygen

K. 0 B, 03 G 0y p. 02 B 0*2

What part of the eye does the same work as the
film of a camera?

A Pupils B. Lens C. Retina

D, Cornea E. Optic nerve.



39.

40.

41.

42,

q3l

If an atom has 17 electrons, how many electrons will

be at the outer most shell:

A. 2 B. 17 c. 8 D. 10 E. 7

Exchange of materials between blood and cells takes

place via:-
A. Veins B. Arteries Cs Capillaries

D. Auricles o Bones.

Which of the following statements is not true of

metals?

A. They are good conductors of heat and electricity.

B. They are ductile and malleable

Ca Their oxides are basic.
) They can be used as insulators.
E, They are generally hard and strong.

Which class of machine (levers) does the tailor's

scissors beleong to?.

A. First class i Second class
33 Third class D Fourth class

E. Fifth class.

Which of the following is a product of petroleum

AL Palm oil B. Kerosine G. Soap

D. Detergent E. Milk.

113
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45.

46.

47.

48:

114

Echo is produced as a result of:-

A. Reflection of sound B. Refraction of sound
C. Absorption of sound D. Due to heat
E. None of the above.

The mixture of two liquids which have different boiling
points can be separated by:-

A. Distillation B. Fractional distillation

C. Evaporation D. Filtration

E. Decantation.

A man picked up a hot object and quickly dropped it.
This type of action is:-

A, Voluntary action B. Simple action
Cs Dropping action D. Involuntary action
B Skin action.

The transfer of heat from one place to another takes
place by:~

A. Conduction, Convection and radiation

B. Heating, feeling and eating

C. Moving, flying and running

D«  Running, sitting and handing

. None of the above,

What 15 the hatie given to a family that consists of
fiah; wife and children?

A: cempound family B. Nuclear family
c. Soclal group D. Extended family
e Divided family.



49.

50.

52.

53.

Each time we are able to apply a small force to produce

a larger one (force) we say we have:-

A. Mechanical disadvantage B. Mechanical force
C. Pressure D. Force only
E. Mechanical advantage.

The nucleus of an atom contains:-

A. Neutron and Electron only

B. Proton and Neutron only
£ Proton, and Electrons only
D. Proton, Neutron and Electrons

. Protons only.

Which among the following does not affect growth and

development?
A. Exercise and Rest B. Heredilty C. Blood
D. Disease E. Family

Gestation period is the:-

A. Copulation time B. Courtship period
C« Pregnancy period D. Menstural period

E. Period of puberty.

The process by which water vapour turns into clouds
is called: -

A. Boiling point B. Converting point
C. Changing point D. Melting point
E. Condensation.

315



54.

95.

56.

5T.

58.

116

Which of the following is an example of omnivore?
A. Man B. Dog, 65 Goat. D. Cat

E. Plants.

An instrument that supplies the natural conditions such

as air, temperature and humidity required for hatching

of eggs into chicks is called:-

A. Computer B. Amplifier Cia Incubator

D. Monometer E. Hydrometer

Organisms that cause diseases are called:-

A. Carriers B Vectors Ci Agents

D. Hosts E. Intermmediate host.

Most living organisms start their lives as single cells

called: -
A. Zygote B Unicellular €. Multicellular
D. A cellular E. Cell membrane.

When a substance burns in air it means that the
substance: -

A. Combines with all the gases in the air

B; Combines with oxygen in the air

€. Combines with nitrogen in the air

P, Combines with the inert gases in the air

BE: Cofibings with air,



59.

00.

f_]].

L

Light is produced when an electric bulb is connected
to a battery. What type ol enerpy conversion has Laken
place.

A. Potential energy to light energy

B. Electrical energy to light energy

G. Chemical energy to 1light energy.

D. Mechanical enerpgy to light enerpgy

E. Magnetic energy to light energy.

The moon revolves around the earths:-

A Twice in about 30 days
B. Once in about 29 days
C. Once in aboul 1% days
D. Once in aboutl 7 days

B Twice in about 1% days.

The formula for finding the machanical advantage (M.A)

of a machine is:-

A. Effort B. Work G lLoad
Load effort el fort
D. M.E. oF, M. A
M. A M. F

Nolae 10 o sound wilh:-

Ay Irregular frequencies B, Regular frequencies
C. Loud pitch D. High overtunes

oy

o Low overtunes



63.

64.

65.

66.

67.

68.

118

Normal human body température is recorded as:-
. 32%¢ B. 35% G- 365 pD. 37%

E. 39°%

Muscles are attached to the bones by means of':-

A. Ligaments B. Cartilage R Tendons

s Synovial fluid E. Blood corpuscles

The planet nearest to the sun is:-

A. Mercury B. Venus (57 Farth
D. Jupiter E. Moon.

Kwashiorkor is caused by lack of:-

A. Vitamins B. Carbonhydrates C. Proteins

B Fats E. Acids.
What is the work done by a donkey that moves a load
over 100 petreswhile exerting a force of 25 newtons;-

A. 1500 Joules B. 1725 Joules C. 950 Joules

D. 3500 Joules E. 2500 Joules

Mixture of iron filings and sulphur is best separated
by:-

A. Chemical means

B. Both physical and chemical means

C. Physical means D. Solution means

E. Heating.
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69. Car batteries contain:-

A. Hydrochloric acid B. Nitric acid
G Sulphuric acid D. Nitrous oxide acid
f Carbonic acid
7o, Yankari Game reserve where animals are seen in their

natural appearance is found in:-

B Kano State B Lagos State C. Bauchi State

D. Abuja B Borno State.

T The International organisation playing a leading part
in assisting governments to develop their health
programme is the:-

A. UNESCO B, W.H.O. C. UNICEF
o) OPEC E. QAU
e Newton is the unit for measuring:-

A. electric charge B. Power C. Energy

B Force E. Electric potential difference.
T3a In a filtration process, the liquid that comes

through the filter paper is called the:-

A. Filtrate B. Solute C. Solvent

D. Solution E. Tmpure liquid

T4, Blood contains red and white bloocd cells it also
contains platelets, which helps blood:-

A. to damage the cells of our body

B. to remove red cells from the body



75.

76.

T

Cs to fight against disease germs which enter

our body.
D. to clot wounds in our body
B to allow germs into our body.

Sickle cell is another kind of blood disease, which
affects the:=-

A. Plasma B. Platelets C. White blood cell

D. Heart E. Red blood cell.

The theory of matter, that describes particles to be

in continuous motion is known as:-

A. Dalton's theory B. Kinetic theory
C. Boyles law D. Charles law
E. Newton's law.

What phenomena best explains why a stone sinks in
water pond, while a ball with similar size remains
floating: -

A. Because the stone 1s heavier than the ball

B, Because the ball is very light while the stone
is heavy.

C, Because the pond water is generally dirty and impure.

D, Because the pressure exerted by the stone on the
water surface is greater while the pressure
exérted from the water to the ball surface also
is greater:

E: Because the defsity of the water is greater than

ali.
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79.

80.
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A meteorologist is a scientist who studies:-

A. Rain fall B. The weather
G Predicts time D. Resets the thermometer
E. Soil

Balloon filled with hydrogen gas when released goes

up into the sky because:-

A. Hydrogen is denser than air

B. Air is lighter than gas

Ce Air moves faster than hydrogen

D. Hydrogen is the lightest gas and air is denser

than hydrogen.

E. Air can support combustion.

Animals without backbones are called:-

A. Herbovores B. Carnivores
C. Invertebrates D. Vertebrates

E. Small animals.
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10.

11.

12,

Darta file lists and

Titles Appendix IV

ORDER OF DATA PRESENTATION FOR EACH YEAR GROUP

Descriptive statistics of the continuous assessment
scores for the entire KForm showing:-

Number of obsarvations

Mizsing observations

Arithmetic mean
Harmonic mean
Quadratic mean
Median

Mode

First quartile
Third quartile
sum of y

Sum of y squared
Variance

Standard deviation

Conefificient of variation

Maximum score
Minimum score

Descriptive statistics of

scorée for tne sub-sample,

Descriptive statistics of

scores for the sub-szample,

Descriptive statistice ot
t0r the entire Form

Descriptive statistics of
1or the sub-sample, boys,

Descriptive statistics of

for the sub-sample, girls,

Descriptive statistics of

the continuous assessment
boys, for the Form.

the continuous assessment
girls, for the Farm.

the attainment test scores
the attainment test scores
ior the Form.

the attainment test scores
for the Form.

the progressive matrices

test scores for the entire Form.

Descriptive statistics of

the progressive matrices

test scores for the sub-sample, boys, for the .Form.,

Descriptive statistics of

the progressive matrices

test scores for the sup-sample, girls, for the Form.

Frequency table and Histogram of the continuous
assesenment scores for the entire Form

Frequency table and Histogram of the attainment
test scores for the entire Form

Frequency table and Histogram of the progressive
matrices test scores for the entire Form
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13.

14,

16.

17

18.

19,

Correlation matrix and variance,co-variance matrix
for continuous assessment, attainment test and
progreesive matrices scores for the entire Form.

Correlation matrix and variance, co-variance martrix
for continupue assessment,attainment test and
progressive matrices scores for the sub-zample,
boys, for the Form

Correlation matrix and variance,co-variance matrix
for continuous assessment, attainment test and
progressive matrices ccores for the sub-sample,
girls, for the Form

Results of the t test comparing the continuous
acsessment scores of the sub-samples boys and girls
in the Form.

Results of the t test comparing tne attainment test
scores of tne sub-samples boys ana girls in the Form.
Results of the t test comparing the progressive
matrices scores of the sub-samples boys and girls

in the Form. .

correlation matrix and variance,co-variance matrix
for the split-half test applied to the odd and even
items of the progressive matrices scores for the
entire Form.

Descriptive statistics for Test-retest sample for
attainment test, original and retest scores.

Correlation matrix and variance,co-variance matrix
for Test-retest data on attainment test sample.



125

FILE TITLES

Hach of the three Year Groups, or Forms as they were described to
the computer, has data storad on computer 'files' labelled for easy

identification accordingz to the following system :-

- each Form is identifiea as fli, f2 or 3

- each instrument is identitied as ca, for continuous
assessment; at for attainment test; and pm for the non
verbal intelligence test (Raven's progresive matrices)

- where the results ot an entire Form are listed this is
reprecented by the =muffix all. Where boye only are
listed this i3 reprented by the suffix b, and for
girls g.

For example a set o1 resulrs listed as f3pmb would be Form 3,
prograssive matrices scores for boys only; flcaall represents Form 1,
continuous assessment scores for the entire form.

A further system of coding was introduced when dealing with tvhe
question of test instrument reliability. Two methods were used, test-
retest in the case of the attainment tests used for Forms 1 and 2, and
the split-half correlation test in the case of the attainment test for
Form 3 and for all the progressive matrices tests. Again a series of
identifying suffixes was used as follows :-

- TRT identifies test-retest plus an additional
indicator of ori, for original scores and rte for
the retest scores e.g. f1TRTori represents the Form 1
sample in the test-retest experiment, original scores,
11TRTrte being the retest scores.

- in the case of the split-half results these have the
suffixes she, for even numbered items and sho for
the odd numbered items e.g f3atsho reprecents
Form 3 attainment test scores for odd numbered items,



1£0

Appendix V

Year One descriptive data, histograms, correlation matrices,

t-tests and test reliability data.

WUASAR - DESCRIPTIVE ROUTINE
Releaze 1.4 i

#x3 COPYRIGHT GOOLE SOFTWARE 1986 #*#x%

FILENAME = flcaall

Number of observations = 138
Missing observations = 0
Arithmetric mean = §0.88338
Harmonic mean = 88, 77301

Quadratic mean

62. 91283

Madian = 62

Mode = 686

First quartile 49

Third quartile = 73

Sum of v = B39

Sum 0f y squared = 546209

Variance = 284, 2202

Standard deviation = 16.. 10032

Coefticient of variation = 26.40628

Maximum = 97

Minimum = 21
QUASAR - DESCRIPTIVE ROUTINE

Release

1.4
*4% COPYRIGHT GOUDE SOETWARE L1986 srs

FILENAME = flcab

Number of aobservations = 69
Missing observations = 0
Arithmetric mean = 8509.65217
Harmonic mean = B3,31178
Quadratic mean = B82.,224253
Median = 62

Mode = 66

First quartile = 44

Third quartile = 739

Sum of y = 4116
Sum of y squared = 267158
Variance = 318,0832
Standard deviation = 17.83489
Coefficient of variation = 20.89813
Maximum = 7

Minimum

21



QUASAR - DESCKRIPTIVE ROUTINE

Kelease 1.4

*»*+% COPYRIGHT GOODE SOFTWARE 1986 x#*x

FILENAME = flcag

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

Firset quartile

Third gquarrile

Sum ot y

Sum of y sguared
Variance

Standard deviation
Coefticient ot variation
Mamimum

Minimum

T U ¢ N T O € A | S | U | N S |

(<32 ]

0

Oz, 01449
B8.47388
62. 59416
P

4%

ot 5

A

4270
279051
201, 3381
14. 18937
22.88073
=N

20

1e7
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QUASAR - DESCRIPTIVE ROUTINE

Release 1.4

*4+% COPYRIGHT GOODE SOFTWARE 1086 #xx

FILENAME = flatall

Numper of observations
Miseing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coeificlient of wvariation
Maximum

Minimum

Hon

]

N

N o on

"

138

0
55.18521%
50, 11579
57,0875
53

53

43

68.5
76X
454479
253.4001
15.91855
=28. 86296
a5

21

QUASAR — DESCRIPTIVE ROUTINE

Rolpase 1.,

%2 COPYRIGHT GOUDE SOFTWARE 1286 %%x

FILENAME = flatb

Numbsr of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of ¥y

Sum nI y squared
Variance

SBtandard deviation
Coefticient of variation
Ma:zd mum

Minimum

ionn

nu

i

i

il

60

O
54.86232
49.43712
56, 52978
u3

34

41. 5
et s

o o
220497
245.8815
15. 61671
28.72708
80

23



QUASAR - DESCRIPTIVE ROUTINE

Release 1.4

+++ COPYRIGHT GOODE SUOFTWARE

FILENAME = flatg

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of vy

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

muw o 1] It 1} 1l

LAB6 *#%x

69

0

D5, 46377
50.50007
857.64622
535

B3

43058

s}

3827
229203
250.4877
15, 8268
28,B3539
93

21

129
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QUASAR - DEECRIFPTIVE ROUTIRE
Release 1.4
*4% COPYRIGHT GOODE SOFTWARE LOBo %%

FILENAME = fipmall

Number ot observations = 138
Missing observations = 0
Arithmetric mean = 37.91304
Harmonic mean = 31.28186
Quadratic mean = 39.67842
Median = 40

Mode = 46

First quartile = B32.9
Third quartile = 46

Sun of vy = B232

Sum 0f y squared = 217264
Variance =  137,9777
Standard deviation = 174530

(]

Coefficient of variation 30, 98245
Maximum = B
Minimum B o

QUASAR - PDESCURIFPTIVE ROUTINE
Kelease 1.4
#x# COPYRIGHT GRODE SOFTWARE 1986 »»a

FILENAME = 1flpmb

Numper of obserwvations = 6%
Missing obhservations = 0
Arithmetric mean =  59.27536
Harmonic mean = 33.16639%9
Quadratic mean = 40,85677
Meaian = 42

Moae = 46

First quartile = 34.5
Third quartile & 14N

Sum of ¥y = 2710

Sum of y squared = 115160
Variance = 128,5848
Standard deviation =" 14, 380958
Coefficient of variation = 28.87185
Maximum = 54
Mindimum = 9



QUASAR - DESCRIFTIVE ROUTINE

Releasze .4

#%¢ COFYRIGHT GOODE SOFTWARE 1986 *#x

FILENAME = flpmg

Numper of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Made

First guartile

Third quartile

Sum of vy

Sum of y squared
Variance

Standard deviation
Coefficient of varliation
Maximum

Minimum

o on i

nan

(LI | S| S | B | S { S { A |

i

6.53623
9.059454
38. 446500

30.5

46

2521
101989
145,3112
12. 05451
32,9938
55

7

131



QUASAR - FREQUENCY ROUTINE 13z
Release 1.4
f4% CUPYRIGHT GOUDE SOFTWARE LOB6G %%+

FILENAME = flcaall

* » + * *
. . [ + *
 VALUE » BFREQUENCY » PHRCENT # CUM PERCENT #*
* * A * *
ST e ) S e R sl L A _* s v
* 0 % 0 % 0 * U .
* 10 * 5 * ) * (0 *
¥ 2D . 3] + 0O * O «
¥ 30 £ 2D L 3. 02 % 3.6 *
* 40 ' 13 %  Taoat ¥ 11.9%G +
* 50 * =) * 13,79 ® 25.36 *
o LH0 £ 29 x 21.01 % 46.8%7 .
. oA *u L 28 * 24,64 % TFi1,.0) -
+ 30 # 128 . L6887 = 8F.488 *
# 90 e . 0. 14 # QF.82 "
* L0 #* 3 #* 2 id? * 100 .
Wi o e ﬁ_ _____________ oL ___.____1'______‘______________*_,*
fotals L3E Luw Lw

HISTOGRAM CF FREQUENCIEE FITLENAME = filicaall

Valua
[Smem—me faed S ot el ot e o e — e ] e e i
() 1
Lo 1
20 i
20 IR R RS
40 [aasnvdnarsa
50 Iaas Rt rrr g snasesry
(=1V] IR R
70 IR O N o R
&0 Trasraesnranptnpatopnns
Q0 Issdnrensnesrnn
100 Tanw
[mmmem e [ e et CEE S R S |
0 8:5 L7 25. 8 34 42.95

Each star is equal to approximately 1.0625%
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70
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100
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Release 1.4

QOUTINE

sy COPYRIGHT GOODE SOFTWARE 1986 ##x¥

FILENAME = flatall

£ . * .
- . . »
# VALUE #« FREQUENCY # PRRCENT * CUM FERCENT
* * ] *
R L Y R = S o= W
* Q * 8 * ) - 0O
¥ 10O * Q0 * 0 . 0O
¥ 20 1] 0 * (0 ¥ (5
#0030 *« 8 S % 5.8
* 40 3 L& » 13. 04 # 18. 84
®~ B0 #* ngs £ 21,01 % 39.85
* 60 ¥ 29 O T 4 * 60.86
*. 70 . 28 * 20.20 #»* 81.15
* 80 # 18 x 13.04 » 94.19
* Q0 | Pt 4038 # 08.54
* LOw * 2 ' I, 4% w 100
i SR O e MRS S o NN oG e -
lotals 158 Lo 100
HISTOGRAM OF FREQUENC I E: FILLENAME = flatall
1 . e | - | e | _.._..._.L...I.... .-_h-..._._"_
i
I
IEE SRR E RS
[rrrenrvrasrsprapnesny
[H XA A K AK AR E R AR RN AR LA AN E R P R A RARK
TARRAB R AR AR R A KA R A RA IR R AR R R AR RN
R e
[ 422 X224ttt rranen
IEEEE SRS 5 :
1#%
i a0 o oo i | n s e e et e s 2 ook oo raietectnn L o I
9 125 14.95 21.75 29 36,25

Hach star 12 equal to approximatel

y 0.90625
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FILEMNAME
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Felease 1.4
T GOUDE

= flpmall

ROUTINE

* & £ 3
* - »
VALUE # BREQUHENCY # PERCHENT # CUM PERCENT
- - -
____________ W e R By NS . S
O * i L 0 » G
5} - ) - (¥ W 2
L0 S ¥ 2.9 #2504
1% ¥ 0 ¥ 4.385 * v.28
20 e e L TR Y ¥ 13,05
25 * 4 * 2.0 * 15,095
30 o % B8 ®* 240075
3 ¢ 14 * 10,14 = 31,89
40 ¥ 20 . L&, 84 *®  BH5@Q.T3
45 ¥ 24 * 738 % 58,12
B0 R #2319 % Of1..3%
59 * L * B, 7 * 100
e - e o e o L - S i D Rele o0
lorals gt 100 LOO
HISTOGRAM OF FREQUENCIES FILENAME = flpmall
e L R e it R = e e el et e i
{
L
[esny
IR
IES T E RS ]
R
IEX TSR LS
[#re2nennrrrsyss
IR e E R
TARAARN AR RN AL EA LT RN R
R T '
IEEE TS SR R R
Jemrmm——— et T L jrmmrme e e o e ——— 1
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Bach star is equal to approximately 1
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floa
flat
flpm

flca
flat
Ilpm

flca
flat
flpm

flaa
flat
flpn

all
all
all

all
all
all

boys
boy=
boys

baye
boys
bays

81

QUASAR - CORRELATION ROUTINE
Release 1.3
#%x COPYRIGHT GOODE SOFTWARE 19806 *x»

CORRELATION MATRIX

fleca all flat all flpm all

» 1.0000
. 0.6623 1.0000
* 0.5711 0.4441 1. 0000
VARIANCE CO-VARIANCE MATRIX
flca all flat all fipm all
*  250,2203 3
o 169. 7336  253.4001
N 7. 18248  83.0351%  137.9778

QUASAR — CORRELATION ROUTINE
Releage I, 3

*+% COPYRIGHT GOODE SQOFTWARE 1986 %%

CORRELATION MATRIX

flca boys flat boys flpm boys

' 1, 0000
* 0. 7887 1. QOO0
" 0.5088 0.5374 1.0000

VARIANCE CO-VARIANCE MATRIX

flca boye flat boys £flpm boys

# 3168, 0832
* 206, 025 243,6814
* 102.2443 95, 16338 L28.5848



136

QUASAR - CORRELATION ROUTINE
Relaase 1.3
%% COPYRIGHI GODDE SOFTWARE 1986 %x=»

CORRELATION MATRIX

flca girles flat girles flpn girls

. QOGO

flca girles L
flat girlsx 0.5514 1.0000
flpm girlss 0. 2454 0.3726 L., 0000

VARIANCE CO~VARIANCE MATRIX

flca girls flat girls flpm girls

flca girls+ 201.3378
flat girls* ., 123.8313 250. 4876
flpm girlax 41,63925 71.085%5494 45,3111
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STATISTICAL TEST 9
t test (independent samples)

RESULTS

Data set one taken from tflcab
Number of observations = o6y

Mean of data set one = 59,65217

Data set two taken from flcag
Number of observations (53]
Mean of data cet two 62.01449

t-statistic (pooled) -0. 8610008
t-statistic (separate? = -0.80610008
Degrees of freedom =L 130

STATISTICAL TEST 9
t test (independent samples)

RESULTS

Data et one taken from flath
Number of observations = oHw

Mean nf data set one = 5. 35282

Data set two taken from flatg

Number af abservations = 60O

Mean ni data et two = 59.40377

t-statistic (pooled? = -0.4114935
-statistic (separate) = =-0.4114935
Degreez of freedom = HiLEG

STATISTICAL TEST ©
T test (independent samples)

RESULTS .
Data set one taken from 1flpmb

Number of observations = 60

Mean of data set one = 59,27536

pata &at two taken from flpmg
Number of opservations = 60

Mean of dats set twe = 36.53623

t-ctatistié tpEaled) = 1.374816
- £-statistic (separate) = 1.374816

Degress of treedom = 136
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Release 1.8
##% COPYRIGHT GOODE SOFTWARE 1985 #x%

CORRELATION MATRIX

flpmsh odd flpmsh even

flpmeh odds L. 0C0O0
flpmsh even
' 0.9171 L. G000

VARIANCE CO-VARIANCE MATRIX

fipmsh odd filpmsh even

flpmsh odd#* 39, 24686
flpmsh even
* 33. 0788 33. 1396



WUASAR ~ DESCRIPTIVE
Releaze 1.4

44 COPYRIGHT GUODE SOFTWARE

FILENAME = f1lTRTori

Nunmber o observations
Mis=ing obzervations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of v

Sum of ¥y squared
Variance

sStandard aeviation
Coefficient of variation
Maximum

Minimum

WUASAR - DESCKRIFTIVE
Release 1.4

##% COPYRIGHT GUODE SUFTWARE 1986 %#%

FILENAME = flTRIrte

Number of observationa
Missing observations
Arithmetric mean
‘Harmonic mean
Quadratic mean

Median

Made

Hirst quartile

Third gquartile

Sum of y

Sum of ¥ squared
Variance

Stahdard deviation
thefiiclant of variation
Masi fhidin

Minimum

ROUTINE

LOBG *a%

30

V]

56,6

19, 17366
5%9. 74947
53

O3

43

73

Lous
107100
370, 075¢
Lo, 46087
4., 32906
45

) "l
s

ROUTINE

il n

o nnmnn

nonionu

50

0
57.26667
50. 79673
60, 08882
858

a7

46,5

67

1718
1085320
342.6161
18.50980
S2.32228
100

25

139



f1TRTori
f1TRTr+e

f1TRTori
t1TRTrte

QUASAR - CORRELATION ROUTINE

Relsace

*x¥ COPYRIGHT

CORRELATION MATRIX

{4
GUODE SOFTWARE 1086 #=x»

3

140

T11RTari t1LlTRIrte
> L. Q00D
» 0,900l L.onon
VARIANCE CO-VARIANCE MATRIX
fLTRTori I1TRTrte
. T37%. 076 e
- 324, 3863 B342.6101
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Appendix VI

Year Two descriptive data, histograms, correlation matrices,

t-tests and test reliability data.

WUASAR ~ DESCRIPTIV: ROQUTINE
Release 1.4
e+ COPYRIGHT GOODE SOFTWARE 1G8B6 #+s

FILENAME = 1fkzcaall

Number of observations
Miszing observations
Arithmetric mean
Harmonic mean
Wuadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient pof variation
Mazximum

Minimum

QUASAR -
Release 1.4

oW N onononwonmmnn

180

0

163, 1
141,92
171,382¢9
161,85

26

123.5
202.5
26096
4699538
2787.927
52,.80082
32, 37328
280

41

DESCRIFTIVE ROUTINE

*+% COPYRIGHT GOODE SOFTWARE 1986 #x*x%

FILENAME = f2cab

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of vy

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum '
Minimum

nnunnn

o nn e nr U

91

0
173.8132
156. 1447
180,474%5
LY

139

139

210
165617
29630965
2386. 242
48, 84919
28.10442
280

41
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Release 1.4

#2* COPYRIGHT GOOLE SOFTWARE 1986 ###

FILENAME = fZcag

Number of observations
Micszing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

(1NN | [ O S S | T RO S NN T I 1

69

0

148, 9565
126.6853
168,5853
142

189

110

189
10278
17385300
3004.778
54.81584
36.79989
271

45

142
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Release 1.4
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*+% COPYRIGHT GOODE SOFTWARE 1986 ##%%

FILENAME = t2atall

Number of observations
Missing observations
Arithmetric mean

Harmonic mean
Quadratic mean
Median

Mode

First quartile

Third quartile

Sum of vy

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

[T | TN | N | N | A | N | RS | A [/ A | | |

160

O

71. 74375
61,.66931
T4, 54665
T4

76

60.5

87

11479
889153
412,6195
20.31304
28..31832
108

=]

QUASAR -~ DESCRIPTIVE ROUTINE

Releacze 1.4

**x COPYRIGHT GOODE SOFTWARE 1986 #***

FILENAME = f2atb

Number of observations
Missing observations
Arithmetric mean
Harmanic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

N nunnnn N un

ol

0
74.30769
64.04163
76.4409
76

76

67

87

6762
531732
325.1487
18.03189
24,26651
106

o
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FILENAME = f2atg

Number of obzervations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum ot ¢

Sum of y squared
Variance

Standard deviation
Coefficient of wvariation
Maximum

Minimum

o o W owiunowon

oY

Q

68, 36232
58, 70670
71.97231
67

B85

54

33

4717
387421
514, 058
22.67285
83, 16871
108

21
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FILENAME = fZ2pmall

Number of observations
Missing observatians
Arithmetric mean
Harmonic mean
Wuadratic mean

Median

Mode

First quartile

Third quartile

Sum of vy

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

nuHann

NN g N8 wdsnna

160

9}
38.7375
33. 49665
40.01563
39.5

37

35

45.5
6198
256200
101.2892
10, 06425
25, 98065
56

6
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Release 1.4

**% COPYRIGHT GOODE SOFTWARE 1986 #**#*

FILENAME = f2pmb

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

I N N | A T ' [ NN [N O A | N S |

01

0

40, 12088
37.6375
40,90384
41

46

36

46

3651
152025
71,59633
8.461461
21. 08992
55

13
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FILENAME = {Zpmg

L=

Number of observations
Missing observations
Arithmetric meoan
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviatvion
Coefficient of variation
Maximum

Minimum

(MU | | | | O TN | O I A | A

69

0
36.91304
29.25219
38.68771
538

37

32

45

2547
103275
136, 1394
11.66788
31.60909
56

(1
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Value

20

40

60

80

100
120
140
160
180
200
220
240
260
280

de dE e W H de o He A ok d K W W ok & N Wk W &

QUASAFR - HREQUENCY ROUTINE 147
Ralease 1.4
s3x COPYRIGHT GOODE SOFTWARE 10856 *%

+

oW % k% W R W R ow R R ok Rk kA F kR F

FILENAME = fZcaall

x * *

- . *
VALUE # FREQUENCY # FERCENT » CUM PERCENT

¥ 12 -

P /ST RRST . il B e M AR L

0 * O + 0 £ 0
20 » 0 ¥ 0 * 0O
40 * ) * ] " o
o0 * 3 ¥ 1,88 ¥ 1.88
S50 * g " 58608 * T S)
Low . 11 % 6.88 ¥ La, 39
120 ¥ 13 ¥ TS ¥ 22.52
140 . 35 . B.TS % 36.27
160 * 1S + L Ly - 48, 15
L8O % 16 * 10 ® 58,15
200 * 25 %  15.63 % T3:78
220 *® 17 ¥ 10,638 % B4.40
240 * 14 * 8,75 ¥ ©3.16
260 SR ¥ 4.38 * 07.54
260 * 4 o % 100

. ® *

fotals 160 100 100

HISTOGRAM OF FREQUENCIES FILENAME = f2caall

IEE TS

THr et L EREEERL S

THRRER T E AR AR A
ITEXREREEERRENTARRA RS

IR R R R
IS R
IAERERRARNRER RN R RN

TARER LR ERNR LR R AR AN R RN
TAREEFRER XA XA R RS A LA N0

IEE R SRS SRR R RS
[rresranny

IEEE ST
Immmm—- [——————— [=————— [ It I
0 &, 25 12. 5 S o 25 55,25

Each star is equal to approximately 0.78125
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QUASAR - FREWUENCY ROUTINE 148
Releazse 1.4
sx+ COPYRIGHTI GUODE SOFTWARE 1986 *%»

FILENAME = fZatall
* £ 3 - * *
»* . ¥ - +*
» VALUE » FREQUENCY #» PERCENT # CUM PERCENT #
* * - * "
. S A e R . PO e, D *
- 0 * 0 » 9 * 0 *
* 10 ) L » O 0% * 0.63 *
* 20 v | s 0.63 * e o »
¥ B0 £ B e ER TS s 5.01 3
* 40 + / ¥ 4,38 * 9.39 *
* 50 * 7 * #.38 *  13.77 *
* GO * {8 » il Bt 255 02 *
* 710 * 26 * 16,25 % 44,27 *
* 80 * 42 s 26.285 » &7.862 *
* 90 * 24 * 15 ¥ 82,52 *
* LOO * 20 * 2.5 * Qg, 02 *
¥ 1214 * 8 ¥ 3 * 100 *
* * o e * *
Totals 160 100 100

HISTOGRAM OF FREQUENCIES FILENAME = fZatall

Value
] = o e I
0 I
10 1%
20 I*
30 IEEE S
40 IR 223
50 IEEEZT S
60 IEE T TR
70 IEZTEEEE L
80 IE R
90 THRERERES
100 Ixeexnxerix
110 IEZEEE R
L s ot o I
0 i

——————— [~—mmrmm [ [ = |
rEERTN

LSS E ST R R
LXEERLF AR A AN F AR RN RN

AEFEEREEE RS

FXHERER

——————— [=——mrmm [ e [ = ]
0.5 21 335 de P

Each star is equal to approximately 1.3125
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e+ COPYRIGHT GOODE SOFTWARE 1086 2%+

FILENAME = f2pmall

- - * . *
E : - * *
* VALUE * FREQUENLY # FERCENT #* CUM PERCENT =
» * " » +
e iy R I - * r L 3 .
* Q * 0 ' (6] . 0 *
* 5 ¥ 0 ¥ 0 * 0 *
¥ 10 * 4 * 2.5 * 2.8 *
- 15 1 R . lL.88 *# 4.38 .
w2 * 3 * T.88 * 6,26 *
* 25 S e e s *» 9,30 *
# 30 £ 10 ¥ B.2D * 15.64 *
* 35 * 22 * 33,78 w2980 *
* 40 ® 40 * 25 * B4.,39 »
% 45 % 35 ¥ 20563 w0 1502 *
#* D0 el SRR o i N R e B .
* 55 * 18 * 11.256 % 099, 30 -
* 60 gl * 0.863 * 100 *
. *_ | E i iled * £
Totals 160 LOO 100

HISTOGRAM OF FREQUENCIES FILENAME = f2pmall

Value
v s it J = R e L v s ]~ —=aran 1
(Y] I
5 I
10 IEE ]
15 I*»
20 (%%
25 IR
30 IEE TR T T
39 I R
40 IR R R R E T
45 [REX AR L XA E R LR L A AR AN AL LR 0 RN
50 TR ERRAREERT RN RAR NN
55 [# 5 X2 rarerareny
60 I+
[ — e [ e Sl R o [m=mme 'L
Q 10 20 a0 40 50

Each star 1s equal to approximately 1.25



*#%% COPYRIGHT GOODE SOFTWARE 1086 #%#%»

QUASAR -

Release 1.3

CORRELATION ROUTINE

CORRELATION MATRIX

150

f12caall f2atall fZpmall
f2caall * 1.0000 o
f2atall * 0.7676 L. 0000
fZpmall * 0.4871 0.504 1.0000
VARIANCE CO-VARIANCE MATRIX
f2caall f2atall f2pmall
f2caall  * 2787.028
f2atall * 823. 3019 412.6195
f2pmall * 258.8376 103, 0456 101.2891
QUASAR - CORRELATION ROUTINE
Release 1.3
**x COPYRIGHT GOODE SOFTWARE 1086 #**»
CORRELATION MATRIX
f2cab f2ath fZ2pub
f2cab * 1. 0000 »
f2atb * 0. 6955 1.0000
f2pmb * 0.3779 0.433 1.0000
VARIANCE CO-VARIANCE MATRIX
f2cab f2atb f2pmb
f2cab * 2386.242
f2atb * 612.5917 325.1486
156.2118 66, 0625 71.59635

f2pmb *



f2cag
f2atg
f2pmg

f2cag
f2atg

f2pmg

CORRELATION MATRIX

151

f2cag featg f2pmg
* 1.0000
* 0.8278 1.0000
* 0. 5511 00,5387 1.0000
VARIANCE CO-VARIANCE MATRIX
f2cag f2atg fZ2pmg
* 3004.776
* 1028.81 514.0579
* 352. 4963 142.5025 136. 1394



STATISTICAL TEST © 152
t test (independent samples)

RESULTS

Data set one taken from fZcab
Number of observationzs = @l

Mean of data set one = 178.8182

Data set two taken from f2ca

Number of observations = 6@
Mezan of data set two = 148.9565
t-statistic (pooled) = 3.023464
t-statistic (separate) = 2,075833
Degrees of freedom = 158

STATISTICAL TEST 9
t test (independent sanmples)

RESULTS
Data set one taken from fZatb

Number of observations = Gl
Mean of data set one = 74,.30769

Data set two taken from flatg

Number of observations = ©9Y
Mean of data set two = 68,36232
t-statistic (poaoled) = 1.847396
t-statistic (separate) = 1.790712
Degrees of freedon = 158

STATISTICAL TEST 9
t test (independent samples)

RESULTS
Data set one taken from fiZpmb

Number of observations = 01
Mean of data set aone = 40.12088

Data set two taken from fepmg

Number of observations = 69

Mean of data cet two = {386.01304
t=gtatistic (pooled) = 2.01586
t=-statistic (separate) = 1,930958
Degrees of freedom = 158



f2pmsh
f2pmsh

f2pmsh
f2pneh

153

QUASAR - CORBRHELATION ROUTINE
Releaze 1.3

+*% COPYRIGHT GOOLE SOFTVARE 1086 **#

CORRELATION MATRIX

t1Z2pmnsh odd rZpmsh even

Odd*
aven

1.0000

0. 8719 1. 0000

VARIANCE CO-VARIANCE MATRIX

fZ2pmsh odd f2pmeh even

odd#*
aven

30.57852

24.19211 25, 17827
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FILENAME = £2TRTori

Number of abservations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Maode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient af variation
Maximum

Minimum

oo

B

34

)

L
64.13748
3.27304
s

04
03,
85
2114
L82544
337.8788
L&.38148
25,88941
107

21
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Release 1.4
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FILENAME = f2TRTrte

Number of obzervations
Missing observations

. Aritnmetric mean

Harmonic mean
Quadratic mean
Median

Mode

First quartile
Third quartile

Sum of ¥y

Sum o y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

(1O | R T/ G

1

"

Huun

4

< W

74.70588
B7.28074
70.91692
78

78

05, B
85. 5
wH40
201146
345, 2442
18.58075
24, 87187
81 3

20

154
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Release 1.3
B
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CUORRELATION MATRIX

t2TRIOri  t2TRirte
t2TRTori # 1. 0000 v
f2TRTrte =* Q. 8097 1. 0000
VARIANCE CO-VARIANCE MATRIX
f2TRTori  f2TRIrte
f2TRTor: + 337.8788

f2TRTrte * 276.5454 545.2443



156
Appendix VII

Year Three descriptive data, histograms, correlation matrices,

t -

t

ests and test reliability data.
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Release 1.4
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FILENAME = f3caall

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of ¥y

Sum of y squared
Variance

Standard deviation
Caoefficient of variatiaon
Maximum

Minimum

QUASAR - DESCRIPTIVE
Release 1.4

**% COPYRIGHT GOODE SOFTWARE 1986 %%

FILENAME = f3cab

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

oW mwnn

()| S | O N | | A SO |

148

0
34.30405
32,32573
35.2448
34

32

28

40

5077
183845
65, 87289
&.116z12
23.65963
57

5/

ROUTINE

(1T N A | Y | | O | O O | A

87

4]
35.10345
33, 06859
36. 03542
35

32

29

42

3054
112974
67.07056
&8.189662
23,33008
53

17
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Release 1.4

#+* COPYRIGHT GOODE SOFTWARE 1986 ##x%

FILENAME = f3cag

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

W

TS | | A U | AL L

61

0
33.26229
31.37472
34.,20934
33

33

27

58

2029
71387
64,9634
8.059289
24.23161
B

18

157



QUASAR -
*»x* COFPYRIGHT GOQODE

FILENAME = f3atall

Number of observations
Missing abservations
Arithmetric mean
Harmonic mean
Quadratic mean

Madian

Mode

First quartile

Third quartile

Sum of vy

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

oo onowow oo nnona

DESCRIPTIVE ROUTINE
Release 1.4
SOFTWARE 1986 »%x»

148

0
25.07432
24.28288
25.45518
25

23

22

28.5
3711
95890
19, 37539
4.401749
17.5548
34

15

RUASAR - DESCRIPTIVE ROUTINE

Release 1.4

#%% COPYRIGHT GOODE SOFTWARE 1986 #*%*

FILENAME = fB3atb

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First gquartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

(LI TJ T TN (e T J { S J

87

0
05.094253
25.23449
26.27332
26

23

23

20

2257
60055
17.4734
4.18012
16.113
33

16



QUASAR - DESCRIPTIVE ROUTINE

Release 1.4

*#x COPYRIGHT GOODE SOFTWARE 1086 ##»

FILENAME = f3atg

Nunmber of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

oo

W waanunuwa

61

0
23.83607
23.043490
24.2406
23

23

21

26.5
1454
35844
19.77268
4.446640
18.656513
34

15

159



QUASAR - DESCRIPTIVE ROUTINE

Release 1.4

#¢% COPYRIGHT GOODE SOFTWARE 1986 ##»

FILENAME = fGpmall

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

FPirst quartile

Third quartile

Sum of vy

Sum 0f ¥y squared
Variance

Standard deviation
Coefficient of variatiaon
Maximum

Minimum

o nduwuununw v un

Houn

148

0

43. 03378
40.50243
43, 85456
45

45

39

49

6369
264637
71,.80158
8.47358
19.6%058
B7

13

QUASAR — DESCRIPTIVE ROUTINE

Release 1.4

*¥#% COPYRIGHT GOODE SOFTWARE 1986 ###

FILENAME = f3pmb

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

R nndanndinnn

87

0
A4.41379
42.51877
45, 06804
46

47

41

50

3864
176708
59, 22212
7.609550
17.32703
&7

15



QUASAR - DESURIPTIVE ROUTINE

Releace 1.4

*#* COPYRIGHT GOODE SOFTWARE 1986 #%#

FILENAME = f3pmg

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

Wl a NN

Woam i

immmn

61
0
41.06557
37, 93656
42. 06338
44

45

36

48

2505
107929
84. 32696
9. 16308
22.36100
55

13

161



VaLum
QO

LO
15
20
25
30
385
40
45
50
59
G0

R R R R

QUASAR - FREQUENCY ROUTINE
Releace 1.4

162

*+% COPYRIGHT GOODE SOFTWAKRE 1986 ##%

FILENAME = f3caall

e o e e o o — i § T T et

E " *
. * *
VALUE * FREQUENCY #* FERCENT % CUM PERCENT
K *
e SR L T . *_ S
0] * 0 *  Q T
o] % + 0 * 0
Lu * V] [l () * 0O
i L 9] LY + 0O
20 * 5B #  3.88 * 330
25 A 4" - 1z2.84 = (16,22
30 ® 26 * 16.89 =® 38.%11
3D s 3 ¥ 23.68 =* 850.76
40 ¥ 30 # 20.27 » Tr.os
45 * 19 * 12.84 » 80.87
50 * 12 T D s #* 07,098
55 » 4 * 2 ) * QG833
(1), - Y » W, H8 * 1)

e | Wl * . SR e
intals L48 Lo L00
MISTOUGRAM OF FRBWUBNCIMS FILENAME = f3caall
[=mem—— e e (e e e oo I
1
L
[

1

IEX ST E

I R

IR R R R R R R R R
IR R R e R R

ST RS R R ER S SRR RSS2 SRR

B R TR

I S R R

Tx¥

I

e e e Xt et e L S L e J R iy I
Q LS 178 4 L ] 35 43.78

Each star is equal to approximately 1.0937

18]
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12
16
20
24
268
32
36

B H # W ¥ W & & K ¥ & K K % k|

QUASAR - FREQUENCY ROUTINE 93
Keloace 1.4

*#% COPYRIGHT GOODE SOFTVARE 1986 *#

FILENAME = f3atalil

L * *
* * »
VALUE * FREQUENCY # FERCENT * CUM PERCENT
* * "
___________ S IR R, NS B s ON  Ne ]
0 * Q * (9] ¥ 0
4 + (¥ - ) ¥ ()
B ¥ O 8 D + 0
& L * 0 ¥ 0
1o * 3 * oAl 1 » 2. 08
=0 * 21 L} 14. 19 # 10 24
24 * 49 ¥ 33.11 = #4A6.38
28 * 38 ¥, 25.68 % 75,01
2 * 289 * 10,59 ¥ ©94.6
30 * 5 - o R - L0
_________ p = el sl SUeen . BB G »
latals I L0 Lou

HISTOURAM OF FREQUENCIES FILENAME = f3atall

e e B B == 1

I»®

IEES ST EEEL RS F L

IR R R R R R S S R
IR S R R R R

e arnrsrrersqreennin

[xxrny
——mm = [m—————— [——m—ee— femm———— 1
(0] 12,26 8 36.75 49 61.29

Each star ie equal to approximately 1.53125

*

K kB % RN R E R AR SR
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WUASAR - FREQUENCY ROUTINE
Relepase 1.4
*¥x COPYRIGHT GOODE SOFMTWARE 1986 #x+

FILENAME = f3pmall

* * * * *
. * - #* *
* VALUE » HREQUBNUY #* PHERCENT # CUM PERCENT =+
* » » » .
- T L L . S N XN -
» 9] * ) E ) » 5] *
* 8 * 1) * 0 ¥ (B *
* 10 B ) ¥ 0O 0 *
¥ 15 * 3 * B.O3 * 2,08 *
& 20 % 0 £ U ¥ 2908 *
% 25 £ B ¥ 2.03 * 4.06 *
% 30 + O * 6,08 * 10.14 *
¥ 08 * X %  7.48 * 3787 *
* 40 * 19 * 10,14 # 27.71 *
¥ 485 ¥ 320 3 26 .3 * 54,06 *
® 50 % 49 . 30.44 * 84,47 .
I 20 + 13.51 % 07,08 v
* (18 * % | L] o o U ¥ 100 *
FESSICESTE, NSRS S S L (RN e S s —*
latalc L48 Lyu 100
HISTOGRAM OF FREQUENCIES FILENAME = f3pmall
Value
e L L R L i, L R et L L D J s 1
8] I
5 L
10 I
15 L=x
20 I
25 I#»
30" IEE TR
35 IEE TR SRR
40 IEE XS TS SRR
45 R R
50 I R S R
55 I#XEREEER TR ALY
60 I*%
[=————— J==——— [ ————— [=m=—e e [ en o I
0 11.29 22:0 33D 45 856,25

Each star 1s equal to approximately 1.40625



f3ca
fZat
f3pm

f3ca
f3at
f3pm

f3ca
f3at
f3pm

f3ca
f3at
£3pm

all
all
all

all
all
all

boys
boys
boys

boys
boye
boys

165

QUASAR - CORRELATION ROUTINE
Releagse 1.3
#+¥ COFPYRIGHT GOODE SOFITWARE 1286 *x*%

CORRELATION MATRIX

f3ca all f3at all f3pm all

* 1.000
* 0.7662 L.QQQO
* 0.442 Q.4794 1.0000
VARIANCE CO-VARIANCE MATRIX
f3ca all f3at all f3pm all
*  65.87287
* 273 T LTS8 LG9, 37537
. 30.39775 L7.8818 71.80100

GUASAR - CORRELATION ROUTINE
Releace 1.3
*+% COPYRIGHT GOODE SOFTWARE 1986 »=#

CORRELATION MATRIX

f3ica boys f3at boye 13pm boys

R 1.0000
* O. TTNT 1.0000 s
* 0.,4303 0.5216 1.0000

VARIANCE CO-VARIANCE MATRIX

f3ca boys 1iZat boys fZpm boys

* 67.07059
* 26.69204 17.47338
* 27, 11955 16.77989 59. 2222
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QUASAR -~ CORRELATION ROUTINE

Release 1.3
*#% COPYRIGHT GOODE SOFTWARE 1086 *%x

CORRELATION MATRIX

f3ca girls f3at girls f3pm girls

f3ca girlss 1.0000
f3at girlss 0.7443 1.0000
f3pm girlcs 0.4353 0.3807 1.0000

VARIANCE CO-VARIANCE MATRIX

f3ca girls f3at girls f3pm girls

f3ca girlss 64.96341
f3at girlss 26.67702 19. 77266
f3pm girlss 32.2158¢9 16.54427 84.5289



STATISTICAL TEST © 167
t test (independent samples)

RESULTS

Data set one taken from f3cab
Number of observations = 87

Mean of data et one = 35,10345

Data set two taken fraom f8cag
Number of observations 61
Mean of data set two 33, 26220

wou

t-statistic (pooled) = 1,355
t-statistic (separate) = 1,.35883
Degrees of treedom = 146

STATISTICAL TEST 9
t test (independent samples)

RESULTS

Data set one taken from f3ath
Numbher of observations = 87

Mean of data =et one = 25.94253

Data set two taken from f3atg

Nunber of observations = 91l

Mean of data set twa = 23.83607
t-statistic (pooled) = 2,939159
t-statistic (=zeparate) = 2, 907238
Degrees of freedom = el

STATISTICAL TEST 9
e-h A

Tt te (independent samples)

RESULTS

Data set one taken from f3pmb
Number of observations = 87

Mean of data set one = 44.41379

Data set two taken from f3pmg
Number of observations = ol

Mean of data set two = 41.06557
t-statistic (pooled) = 2.404306
t-statistic (separate) = 2,331028
Degrees of freedom = 146



QUASAR -
Release 1.4
**+% COPYRIGHT GOQDE

FILENAME = f3atsho

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
Quadratic mean

Median

Mode

First quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient of variation
Maximum

Minimum

Release |.4

4% COPYRIGHT GOODE SOFTWARE

FILENAME = f32atshe

Number of observations
Missing observations
Arithmetric mean
Harmonic mean
RQuadratic mean

Median

Moae

Firet quartile

Third quartile

Sum of y

Sum of y squared
Variance

Standard deviation
Coefficient ot wvariation
Maximum

Minimum

O ISR A B A

i

fl

il

]

(| F | S | T SN N | N { SR | | O |

"

DESCRIFTIVE ROUTINE

SOFTWARE 1986 #%»

148

0

20, 00541
25. 70885
27.380095
28

29

23

31

3682
110658
25.99008
5.0081535
18.94837
37

12

DESCRIPTIVE ROUTINE

1986 2xa

148

0
25.46622
24.46361
25.96112
25

22

22

29

3769
Q99749
25.062471
5. 062086
19.87765
28

14



f3atsh
f3atsh

f3atsh
f3atsh

169

QUASAR - CORRELATION ROUTINE
Release 1.8

*#» COPYRIGHT GOUDE SOFTWARE 1986 #x*

CORRELATION MATRIX

f3atsh nodd f3atsh even

odd*
aven

L.0000

0.7461 1.0000

VARIANCE CO-VARIANCE MATRIX

f3atsh odd f3atsh even

odd»
even

25. 99096

19. 26526 25.62468



f3pmsh
f3pmsh

f3pmsh
£3pmsh

170

QUASAKR - CORRELATION ROUTINE
Release 1.3

*#xx COPYRIGHT GOODE SOFTWARE 1086 ##%%

CORRELATION MATRIX

f3pmsh odd f3pmsh even

1.0000

0.8284 1.0000

VARIANCE CO-VARIANCE MATRIX

f3pmsh odd f3pmsh even

odd#»
even

18.31465

16.27753 21.08195
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Appendix VIII

Results lisctinge Year COne

QUASAR - DATA FILE EDITOR
Release 1.3
**#% COPYRIGHT GOODE SOFIWARE 1086 ##+

Listing of flcaall

Case No * (Obhservation Ca=n Ko 8 Uhnervation Caco 0o s Obcervation

59 97 B9

1 * 51 49 « *

2 + 64 50 ' 78 98 * 58
3 * 52 o1 + 40 9G . 87
4 * 76 52 « 01 Lon * 5]
5 * 84 53 . B2 101 . 82
o * 43 D4 . ety Loz * 56
7 * 74 g5 v By 103 * 2¢
8 * 72 56 * 39 104 * 58
¥ " (S8 57 " s 105 * B
10 L3 i s o] LS 70 106 ¥ 46
1:d . i o 17 . s ¥ ' LOT . 50
12 * 57 S0 + i LO& . 5%
13 * 51 61 s (4 109 * 64
14 * ol i P * 71 L0 . 853
15 - 87 0 * au p i . 'y B
16 * 45 04 LR 112+ 65"
L7 * 26 05 el 1 IS 4. 7w
183 . 6o N ¥ 09 114 + 73
L * 37 07 " i L1% - Be
20 . I O L] =

21 * 580 g R

22 ¥ a Tu - 5%

a3 * vl 71 * 48 116 . 44
24 * 51 2 . 54 117 . 66
25 ¥ 97 73 * 82 ii8 x 62
26 * 66 74 * 2 Liv * 76
27 * 94 5 . 63 120 * 62
28 * 45 76 * (81°) 121 * 32
29 * 53 €7 * 61 122 * “4
30° * 2 7 * 67 123 * 34
Sk . 55 7% * O 124 - 53
:32 * 26 80 * () 125 ¥ 70
33 + 36 &1 * 70 126 * &2
34 * 49 82 * 54 127 =» 65
35 x 21 83 * 76 128 * 68
36 ¥ 45 54 * 56 126 * 4.2
37 * 44 85 * 51 150 » 45
38 . 77 86 * 86 131 * 4
30 42 87 AR < 132 % B2
40 T 88 w606 133 * 66
41 * 57 89 * 65 134 » 72
4z * a0 @0 . Bl 135 » 68
43 * 74 91 * 75 146 » 54
14 - 43 Q2 * 70 137 * 58
45 + 74 93 + 54 138 % .48
46 - 70 Q4 * 71

47 + 61 55 * 45

48 * 38 26 * 34




QUASAR - DATA FILE EDITOR 172
Release 1.3
%% COPYRIGHT GUODE SCGFTWVARE 1286 +«+4

Listing of flcab

Case ¥o ¢ (Observation Case Nno $ Observation

1 + 52 50 * 83
2 2 oe 51 * 52
3 * &4 e k] 7
4 ¥ 74 53 . 73
5 " 7o) 54 * 55
& & 73 55 . 44
!; * lsr‘;- E:l‘f) * 76
: B D7 1 32
g : gg 58 . 34
R (8 o 59 + 39
11 = 62 (&1 1] an
12 s+ 52 o1 ) e
13 + 97 62 $. - 50
14 2 66 B3 ¥ ok
1% r o Ga i it
16 53 63 O L
17 v B3 5% ape 20
18 s 20 o7 s 7
v + 20 68 ' i
20 M 40 (o1 . 58
a1 L 21

22 A5

23 . s

=4 1 12

=5 * q 4

26 * s

27 #* 40

206 * 42

o9 * T3

30 * 80

31 s 75

o * 27

33 * 4 4

34 ¥ &8z

35 * 5%

+39 L3 67

37 X (»1a} °
38 4 il

39 * 56

40 + a8l

41 L2 75

42 * 71

43 * 34

44 * 58

45  ; 58

46 . 26

47 * 48

48 * 60

4G * 53



Case No ® Observation

25
26
27
28
20
30
31
32
33
34
35
‘36
37
38
39
40
41
42
43
44
a5
46
a7
48

WUASAR - DATA FILE EDITOR

- _ Release 1.3
***% COPYRIGHT GOODE SOFTWARE 1086 +x+

Listing of flcag

51
654
43
6o
i)
ST
=T
Bl
45
26
71
51
45
5e
44
&7
B
G0
74
74
70
ol
38
lF ]
@1
82
58
07
3G
70
=57
T
74
&9
44
05
BY
48
54
63
09
61
60
70
54
86
66
65

Casoe No 1 Ohservation

49
50
i
5z
853
54
55
56
&7
58
59
50
6l
62
03
04
05
66
67
68
QL

*
-
£l
-
k|
+
*
*
+*
3
2
‘.
*
.
L3
(]
*
-
*
*
L)

75
70
54
45
&89
87
&1
82
58
54
B4
65
B6
62
Bz
853
45

=4}
—

54
48

173



QUASAR - DATA FILE EDITOR
Release 1.3

*¥* COPYRIGHT GOODE SOFTWARE 1986 ##4

Listing of flataill

Case No ¢ hservatinn Caan

CEIOTLWN =

10
11
12
13
14
15
16
1L
18
19
20
22
23
24
25
26
27
28
29
30
31
32
33
34
38
36
37
38
39
40
41
42
43
44
45
46
47
48

*
*
¥
*
¥
‘.
:
*x
»*
»
g
*
*
¥
¥
*
*
*
¥
*
*
*
*
.
¥
.
*
*
*
*
‘.
+
w
*
*
*
*
*
*
.
¥
»*
*
*
*
’.
*
%

47

5
40
86
7D
16
61
69
73

el
=]

53
46
53
76
34
36
71
47

o
et

68
58
66
58
us
oz
80
53
50
&4
46
25
33
42
23
61
43
62
68
56
64
93
60
41
65
70
38
36

49
50
i

-

53
54
85
56
57
58
59
o0
o1
62
B3
(571
6%
[S15}
(s}
o8
Lo L%
7O
71

r;f 4
7%

76

78
7
S0

81

83
84
35
86
37
88
39
20
31
92
93
G4
1)
96

Koo

t ODbeorvation

)
*
*
*
-
.‘.
*
-‘
*
*
*
*
*
*
*
k3
*
*
»
*
L]
»
»
*
.
L
-
*
-
kS
-
3
*
’-
*
*
*
.
L]
*
"
*
¥
*
..
+
*
*

46
73
47
58
5o
12
43
44
20
4

mny
57
72
52
e
T3
70
Hus
g1
314

41

535
by

4

61

Bo
45
84
33
B
7
D3
48
1G
37
72
58
2

o
36
2G

Cace Nn

o7
Q8
a9
100
LO1
102
103
104
108
106
L07
108
109
110
111
112
A3
114
115

116
! Gl
118
L1G
120
i i
122
123
1=2a
126
126
127
128
1206
150
181
132
133
134
135
136
137
138

174

t Observation

***ﬁ*ﬂi*-*************l*

VEBERLES SR NSRS kN

58
58
(!
2%
76
35
46
S1*]
37
53
52
67
31
03
50
56
03
A
58

41
63
53
54
76
34
=y
31
44
68
70
52
(a3
46
45
36
T3
60
50
31
62
48
52



**+ COPYRIGHT GOODE SOFTWARE 1086 s%s

QUASAR -

Listing of flatb

DATA FI
Release 1.

Case No ¢ (Obsarvation Caco

410
al5]
75
63
61
&z
76
o
47
34
(53]
58
T
6z
&G
50
40
25
33
42
23
61
oz
68
L
7
&4
5%

=
40
54
5
48
4z
51
84
38
i
53
72
29
58
35
46
53
5z

4
50
5S4
53
53
54
55

LE EDITOR
3

Nt Oneervation

Rl AR L L B R

o

5T
!

50
63
T
D3
41
54

3

28
i |
o8
70
S5
D
16
36
0
50

2
~t

48

175



(ase Nm 2 Observation (Gas

VXN W = |

16
17
18
19

-~

—

.«31

e

22

23
-

=D
26
27
28
29
30
3%
32
33
34
35
- 36
37
38
39
40
41
42
453
44
45
46
47
48

WUASEAR - DATA FILE EDITOR
Release |.

*#+ COPYRIGHT GOODE SOFTWARE 1086 ##4

Listing of flatg

+
-
*
*
*
*
*
*
*
*
R 3
*
*
‘.
*
*
*
*
*
R 3
*
*
k3
0
.‘
*
Kl
.
L
*
*
*
*
*
*
*
*
*
*
*
*
»
*
.‘.
-
*
*
*

a’y

il
46
(1]
T3
53
46
53
34
36
0o
53
53
&4
43
50
64
L= 0c]
51V}
o5
70
38
36
46
‘.j\L.JP
60
42
43
44
84
650
57
T
%3
70
59
41
73
53
30
41
30
61
65
45
76
48
49

a0

49
50
L i
52
B3
54
o]
56
57
58
59
B0
ol
B2
03
54
05
(515)
oY
&8

69

-
ot

Ko 3 Obaervating

a-_-moett*t#i!*t*iiil*#*ih

-V ra

o3 f
72
5
21
36
58
71
27
76
(5=
ST

176




QUASAR - DATA FILE EDITOR Vi
Releaze 1.3
*** COPYRIGHT GOODE SOFTWVARE 1086 ###

Listing of flpmall

Case HBo ¢ Ohoervation Case No ¢ tUbtervation Case ¥o @ Observating

) Q7

1 * 3¢ 4 . 2 - 26
2 * 39 50 » 35 =10 ] * 38
3 L] 22 Bl - 47 99 * 53
4 * 43 we * 55 1Lu0 . 15
) * 46 . 208 . 50 101 k) 46
6 * 27 54 * ) Loz +* 16
7 * 49 855 ] i § 103 * 30
8 * 46 56 * 33 104 1 46
9 * 40 B * 50 105 4 38
10 * 46 58 . 3] 106 ¥ 46
11 * 46 59 * 5 107 * 30
re k] 37 (oY) * 28 108 * 52
13 L T ol E 11 100G * 40
14 * i 62 + 30 110 kS 38
15 * 53 03 * 36 1 815 . 43
16 . 33 64 . e 112 * 42
17 * 40 B85 +* 15 13 * 47
18 * 4G 65 . ¥ 114 v 49
1G Kl 5} 67 * i3 115 * 49
20 * =] o8 . 42

21 * 43 04 * 24

22 * 34 70 . 35

23 : 43 i . | 116 # 3E
24 * 3T T . 13 1180 8 . 50
2 » 50 73 . A1 118 - 44
26 * 29 74 Kl g1 116 . 51
27 * 44 75 . 37 120 * 39
28 * 40 75 . 1O 121 * 15
29 * 18 77 ¥ 51 122 * 40
30 » 33 78 % 45 123 * 46
% i * 26 7 + 30 124 ¥ 30
32 * 12 &0 . 4G 125 . 45
33 * 18 81 " ) 126 . 4G
324 * 41 82 * 30 127 ¥ 32
35 * 23 B3 Kl 40 128 " 55
36. * 12 84 - 51 129 * 46
3 * 54 85 * 45 130 £ a3
38 * 38 86 . 4 T3 * 33
30 + 47 B K] 4.6 132 . 45
40 * 30 88 * 44 133 * 39
41 * 50 &9 . 2k 134 - 51
42 l 50 a0 . s 135 . 45
43 * 35 91 . 43 136 * 45
44 . 37 2 - 15 137 * 41
45 * 42 Q3 * 36 138 * 49
46 * 51 94 * 54

AT * r7 95 - 38

a8 * 18 96 . 32




QUASAR - DATA FILE EDITOR

X Release 1.3
*%x COPYRIGHT GOQODE SOFIWARE 1986 sss

Listing of flpmb

oy el allas >
"a:e 8o * (Obheorvating Caco Nn % (Mheervation

.

CRAITOL WIWN -

27
28
29
30
31
35
34
35
36
- 37
38
39
40
41

43
a4
45
46
a7
48

*
*
-
*
*
*
*
*
*
£ ]
*
*
W
L3
*
*
*
*
*
']
*
*
*
+
*
*
®
.
¥
*
+
»
™
*
*
*
*
’.
*
"
*
#*
*
*
*
*
*
x

22
43
46
49
40
16
53
45
Q
9
43
34
50
29
44
18
26
12
18
41
23
4z
35
47
37
35
4%
50
20
39
43
42
=4
Sk
41
45
36
40
51
48
46
54
32
38
16
30
46
39

4
50
B
52
53
54
55
856
57
58
59
60
61
6z
53
64
(5151
(519
Q7
BHE

6w

*
+*
*
*
4
.
*
-..
¥
M
.
*
'
.
.
*
»
]
*
"
*

852
38
43
47
49
49
38
51
15
40
46
45
48
32
53
46
33
3G
51

a5
41
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Release 1.3

Listing of flpng

¢ (Obsarvation

39
3%
27
46
46
37
N

17
33
40
4.5
=
40

35

54
S0
L
46
35
5

7
1
20
=)
50
46
33

31
50

28

11
a5
45
Q
35
54
15
37
16
31
49
43
30
46
44
25

4
50
B
82
53
54
55
50
57
58
850
(514
6 ]
62
03
64
655
Ho
a7
65

y l"J

P S R T R SO S N R

Case Nn & Ubservation

36
33
45
36
38
26
51
16
46
40

2
-t

40
4.2
B0
44
3G
30
33
&5
45

4
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Listing of flpmshe

Case N¥o t Ohaorvation Case No & Observation Casa No ¢ Observation

1 ¥ 5 40 % 14 o7 * 21
2 * 3 50 ’ i7 98 * 22
= e 51 * 16 99 * 21
4 * © 52 * 16 100 * 23
5 . 10 53 * 16 101 * 24
5 » (& 54 " 1B 102 : 24
T * 9 55 . 14 103 * 25
8 . 10 56 * LG 104 - 25
7] * 2 57 * 21 105 * 25
10 * 11 58 + 23 10o * 7
1 E % 12 B0 - 20 LO7 E 14
12 * 15 50 * 22 108 * 14
13 . 14 61 * 22 109 * 14
14 * L7 62 ' 23 110 * 18
15 * i) o] * 24 111 ¥ 186
16 . 18 64 " 23 Llz * 16
1.7 * 1o B5 . 25 113 * 22
18 21 (T3] ¥ 26 114 . 22
14 ¥ 18 A7 ¥ 26 1145 . 20
20 - 20 (ole] . 24 116 * 205
el * =20 0 . =t

22 - 18 ) - A1

23 . =2 71 * 27

24 . 21 7o * o 1 v7 ' 23
25 * e AL “« / 1i8 . 23
26 ¥ 21 74 % 5 119 * 21
27 . 20 e * G 120 * 2z
28 3 21 ) . 2 L2 * Z4
29 . 28 77 v L0 122 * 23
30 * 20 78 * 14 125 * 23
31 * 21 T » L4 L4 - 25
4 » =l O * 16 125 X 2z
33 " 24 Sl * 15 126 + 206
34 * 2 32 x L& 127 B 25
35 » 25 83 * 20 128 * 25
36 : ¥ 2 4 * i 129 * z6
37 * 5 85 - 17 130 * 26
38 * 6 56 k3 16 131 * 25
39 » 5 &7 - 17 132 * 25
40 * 4 88 . 18 133 * 27
41 * 10 86 v 18 134 * 26
42 - 5 1] 3 1w 135 * 27
43 * it al ¥ 19 136 * 28
44 * 13 92 - LG 137 * 27
45 + i4 w3 . 20 158 * 25
46 * 16 94 * 21

47 * 13 G5 * 21

48 * 16 G * 22
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Release 1.3
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Listing of flpmsho

Cace No 1 Obsarvatinn Case N¥a ' Observation Cace No * Observation

ST rs—

50

1 » 2 * L3 y vo * 2B
2 * 6 51 * 19 100 . 25
3 + A Dz * 19 101 * 25
4 B ) 53 * 21 102 + 27
5 il 7 54 * 20 108, W 28
& . > 95 * 20 104 * 26
7 * 9 56 * 23 105 & 29
8 . 11 57 * 2l 106 * 8
[ . 12 58 * 20 107 - 18
10 . 15 59 * 25 108 * 16
11 . 15 o0 * 24 10U * 14
12 * 14 ol * 25 110 * 20
13 + 19 02 B asd SEBNE B
14 * 16 63 * 25 112 * 21
15 * 18 04 * 27 113 + 17
16 * 19 65 # 25 114 . 17
17 Kl 18 0o * 24 115 . 19
18 + 18 BY . 24

1G - 22 o e - 26

20 . 20 =12 4 29

21 . 21 70 . 28 116 . 17
22 . 24 71 . 28 117 . 17
23 * 21 72 + 5 118 ¥ 18
24 . 22 73 ’ 8 119 * 21
25 g 2z 74 . 8 120 * 21
26 * 24 7 . Lo 121 * 20
27 . 25 76 * 13 122 * 22
28 * 23 "7 * 16 123 * 22
29 . 24 78 + L6 124 * 20
30 . 26 74 ' 17 125 . 23
31 - 2 20 ¥ L& 126 . 20
32 U P 81 * 21 127 ¥ el
33 . 2 32 . 18 128 i 21
34 i 26 83 . 17 129 * 21
35 * 25 ‘ 84 . 21 130 . 23
36, ¢ 27 85 * 21 131 . 24
37 - 4 a6 * 22 132 % 24
38 . 5 a7 . 2z 133 * 2z
39 . & 88 * 21 134 * 24
40 * 15 89 . 2z 135 * 24
41 * & @0 * 22 136 * 25
az . B gE e 24 137 * 24
43 + 13 oz . 24 138 . 27
a4 . 15 @3 . 24

45 * 16 va ’ 24

46 . 14 ) K 24

47 * 18 a6 . 24

48 . 17 a7 . 25

49 * 20 G * 24
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Release

*#% COPYRIGHT GOODE

Listing of flTRTori

AEAREEEFAEXEREREARE R LSRN

* - *
# Case No % Observation »
: * *

FEAEELAERLA A A AL AR AR SRR NN

i 3
1 ¥ a7
2 ¥ 75
3 £ 40
4 * 75
= * 46
() * 61
7 * (53]
8 * 82
9 * =}
10 * 46
i - B3
1z * 76
13 #* 34
14 * 36
15 " 74 !
16 E 34
i g * (51+)
18 * 66
19 * 53
20 » 95
21 . 0z
22 * 59
23 ] B3
24 * 50
25 * 54
26 * 46
27 * 29
28 * 23
29 * 0l
30 * 25

SOFTWARE 1986 =%

Listing of f1TRTrte

ba s et At RS RS ST E LR

» - *
#* Case No #* (Observation #
- * *

L b SR R R RS S R SR TS S S EE SRS
’.

58

A L3

2 * 79
3 * 46
4 * 58
B * 45
(5) * Bl
i . a7
& * 78
9 * 66
LO Kl 50
55 * 58
2e » a7
13 * 38
14 * 41
] * Lo
16 * 26
L7 * B
18 * o7
14 * Lo 10]
20 * 87
21 * o7
22 0 100
23 £l A7
24 * 51
25 * a7
26 * ar
27 * 2%
28 * 28
29 * 69
30 * 32
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19
20
21

L A

=i
26
27
28
29
30
31
e
33
34
39
36
37
38
30
40
41
az
43
4.4
a5
an
A7
18
44
50
51
52
53
54
56

T om E om e = ok ****ﬁﬁ******.*‘¢$#*****#¢ﬂﬁ-#t**#*****i#ﬁ***&t****

Resulte listings Year Two
EDRITOR

*#% COPYRIGHT

lol
242
190
203
218
160
127
202
136
126
27k
1809
179
208
a7
258
12
45
Lz
28l
182
254
wE
124
287
78
L77
1920
136
100
137
160
192
128
213
151
189
76
227
280
159
115
153
28
112
1195
205
218

145

223
200
158
189
216
198

QUASAR

Listing of tZcaall

- DATA FILE
Release 1.3
GOODE SOFTWARE

56 #* 261
o ' 123
58 * 2Bl
5¢ #* 203
60 * 1862
6l * 134
B2 * 183
63 . A

©d * 72

65 * 113
Ho * 231
a7 4 San
68 * 183
Bno # 205
70 * 123
71 L] 149
{175 * il

73 " 144
7 * ol n)

2 » Lot
5] * 133
il . 292
ilte] * 1%
7 - L)
HoO - L g
i » 4 ek
Bl » 5

35 . LHua
H1 - 241
Hh . (1%

fadl) » .05

57 * La7
88 . 219
59 * 237
) - 10
9l - 210
Q2 . 185
93 * 20
=l . 129
95 * L4
6o * 133
Y E 208
Q8 » 178
\E1e) ] z221
100 * a6

101 * 234
LO2 . 103
103 . 184
104 1] 91

105 - {1
Lup * 142
107 * 7o

108 ¥ {3t 2 |
104 - 15
110 . L S

o

Ldo
141

{2
14.3
144
La%
146
147
148
14
150
151

1oyt
153
LS54
155
P56
157
158
159
Lo

1986 #*##%%

L B S S I S R B I S e R R N . O U T I B N T T S

161

1G9 -

104
183
145
1 s}

208
2al
24 1
197
108
Lz2
175
174
7 &

le6
S0

238
T

113
on

37

139
Liv
172
l'.ltj

191
202
) i
i 1 s
188
147
L4
135
188
250
L1
1o
2238
L&5
162
139
220
130
L35
248
197
153
4

162

183
Appendix IX
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Release 1.3
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Listing of tZcab

Case 5o # Obaservation Cause Ho 1 (Jbservation

50 210

. P +

i : i:i 51 « 185
byt il o D >
3 ae0” Siis <Ll e
g 2 9% 54 ; 13;

+ 126 /8 ;

- . E 3 i
P om oE o oam
o L 57 * 06
e Thne 58 s 204
o) * 172 o . QI
10 * 129 ob % 159
11 » 182 s $ 055
Al S e 62 % 161
+ il 63 s 100
;; : ig{ 54 . 104
o =1 65 * 183
ig : i;é 66 s 145
18 £ 160 .y 2 Tﬁ;
19 * 136 f'.f:.l % y ;-‘6
20 5 160 o4 U
21 £ 1092 T e
22 » 213 o T o
I G et e
24 * 280 bt R
26 s 225 by AN 7
26 s 218 73 ; i’u
adl IR . 53 ; 121
@8 | # . 22 78 ¥ 202
29 * 216 u ",
o o 79 175
31 + 261 8y s 140

2 £ 123 L £l ek
33 & 251 82 BN i
34 + 208 83 AT
.85 % . 231 A
36 2 287 85 S
87 . % lsg S0 P e g
38+ 205 SR R
39 ¥ 199 89 ok g o
oAt w4
4} * 161 o1 X 162
42 * 138

473 ¥ 190

44 ¥ 146

45 * 121

46 * 150

47 * L4

48 + 219

49 r 237
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Release 1.3
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Listing of f2cag

Case No ¢ Observatinn Case No ¢ Obhoervation

|

I

1 L 218 49 * Al
e * 160 S0 * 06
3 ¥ 127 51 [ 208
4 * 202 02 . 221
5 ¥ 136 53 * 122
6 271 54 * 175
7 * 184 55 * 174
e " 170 56 * 86
o * 45 57 * 79
10 » 253 58 * 06
- ) * 124 59 * o7
12 * 190 60 * 116
13 * 128 61 (R L
14 * 180 Oz . 188
15 ¥ o) 3 . 135
16 * e 04 [l 230
17 * 150 (§3) Ll 165
18 ¥ 1 1% GO 3 220
19 B 183 67 * 136
20 * 112 o8 ' 191
21 . 115 Y * 94
=2 ¥ 205

23 * 200

24 ' 158

28 * 1B

26 L 182

27 * 131

28 ] L&Y

29 : | T3

30 « e

31 * 113

32 ] 123

33 ¥ 144

34 * 86

35 * 252

36 . 170 =
37 * 57

38 * 241

39 * 09

40 * 53

41 * 109

42 * 126

43 . 208

44 * LO3

45 *» 184

46 ¥ 178

47 ¥ 142

48 * e}
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Release 1.3

EL1ITOR

*+% COPYRIGHT GOODE SUFTWARE 1986 w%#

Cace Ko

CONOADWW - |

¢t (hservation

i B AR B B R o P Bow ok ok ok K o oW

Listing of f2atall

71
QB0
79
75
65
67
&4
4
76
107
o0
74
L
64
90
59
2%
73
a7
0o
26
66
36
104
4.2
au
65
78
e
85
48
85
64
Se
=13,
28
90
106
87
o1
65
76
28
7e
&0
88
56
71
100
86
56
101

62

26
57
58
59
60
61
62

e
e

64
65
66
(s34
o8
(537
70
71
73
't 4
fga:
76
s
'f’&
79
30
&1
835
&4
85
26
87
&8
59
B0
91
9z
23
04
l_;tj
96
o7
98
l-'ltg
100
101
Loz
103
104
105
106
1O
108
LG
110

(lase No

(4

¥ Ohssrvation

*
¥
‘.
*
.
*
¥
L]
*
*
:
*
R
*
¥
.
’
¥
t
LS
L
-
*
4
1]
L]
*

*
: ]
)
4
*
¥
*
*
¥

*
.
L
‘.
.

L2
*

¥

|

'
*
¥
*
*
L3
L]

¥
*

L

87
81
100
79
88
64
59
20
46
01
o8
80
7S
70

Lo

= ¥p
ot f

29
ke
530
v
S0
104
4y
fidtS)
50
54
47
7&
58
29
70
Ta
87
04
88
Q2
63
s
24
4=
76
82
75
87
16
93
38
02
38
67
B3
43
55
T8
71

186

oo No ¢t Observation

111
112
113
114
115
116
17
118
119
120
121
122
125
124
125
126
127
128
129
130
131
132
133
134
135
13h
137
138
150
140
141
142
143
144
145
146
147
148
149
150!
150
152
153
154
155
156
157
158
159
160

*
*
*
*
*
E
*
*
*
*
*
*
*
3
*
.
13
*
*
.*
K]
+
*
¥
K]
"
*
*
*
L
L
!.
#*
*
k]
*
*
*
¥
¥
*
.'.
¥
*
*
*
*
¥
*
*

53
24
58
100
56
88
60
86
80
74
68
91
93
70
50
86
101
61
77
78
94
74
64
105
77
60
92
91
83
53
76
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Release 1.3
#¥* COPYRIGHT GOODE SOFTWARE 1086 ###

Listing of f2atb

Cago Moo ¢t (Oncervation Cace 8o ¢ (Meervatian
1 * 74 41 . 20
2 * G0 =10] e De
3 * 79 <=t * 65
4 * 52 52 * 73
B * 76 53 » TS
(&} * Ty 54 * 76
'Y * 64 D5 * TS
& * Q0 56 * a7
9 * 80 57 + L6
10 + 73 58 . rich
g ¥ (18] 54 * 38
) e + (ST B0 » T8
13 $ 66 61 # 5w
14 ¥ 104 62 * 76
15 + a3 63 * 06
16 ¥ 80 139 . &7
17 v 78 H5 ¥ 50
18 * 7E 26 P 79
19 . 85 o7 ' 74
20 48 08 SRR
21 * 45 09 * 56
22 s B2 70 ol el
23 > B2 71 AR
wd . 1016 8 ' a7
25 . TEs 73 L B3
36 P 8 74 . LOO
2% . e ] * s
28 + 71 76 * a0
29 m 101 e $ 89
30 4 62 78 ® 20
31 * 87 7% * 74
32 . &1 30 » 03
33 * 100 81 ¥ 79
34 %78 &2 * 86
K1) + QF 83 * 61
36 . 80 &4 + g
37 . 73 a5 * 78
38 r 76 86 y 74
3G . 57 87 L G4
40 4 28 1 ¥ 60
41 * 70 89 * Q2
42 * 80 =10) * 8¢
43 * 7% a9l * 76
44 * 60

45 * 34

16 * 7a

47 * Te

48 * 87
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19
20
2k
22
28
g
25
26
=27
28
29
30
31
32
33
34
35
36
27
38
39
40
41
42
44
45
16
47
a8
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*
£
]
*
E ]
*
¥
*
.'.
¥
£
*
*
*
*
.’
.
.‘.
k.
*
K
)
*
»
*
L]
*
*
¥
*
*
¥
&
*
»
»
*
*
%
]
.
*
*
¥
1
*
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Release
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Listing of fzatg

75
55
(s
84
49
107
29
74
el
o7
36
65
64
98
g2
90
87
Sl
o5
38
o
80
LOD
36
(F1e]
38
04
6%
=9
46
61
6z
el
G0
104
98
a7
58
39
70
58
24
g2
38
02
67
63
43

Lasn

49
50
61
52
53
54
55
56
B
58
e l?)
20
0l
(934

= |
-

1!
(1)
=15
07
es

(1)

Ny 8

* % W o= ok M kW kW MW kW LR B S

(hearvation

55
57
95
Lo&
65
&0
80
48
30
24
58
56
o8
91
5';‘
101
94
L05
AT

188
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CENoO 0L LW

i
12
13
14
15
16
17
18
19
20
=
22
23
24
25
26
27
28
29
30

ey
L)

32
33
34
35
36

37

36
39
40
41
a2
43
44
45
46
47
a8
49
50
51
52
53
54
55

»#% COPYRIGHT GOODE SOFTWARE

L B AR B O S O A O O I T T T T T T T T T T,

QUASAR -

Release 1.0

Listing of fZ2pmall

42
3
45
35
31
40
9
35
35
40
45
30
28
40
28
45
29
19
34
44
20

g
A=

LO
45
32
35

45
40

oo
ot

31
38
35
45
28

A
)

40
=
41
41
37
S0
38
41
31

i
t

92
23
43
38
15
45
37
30

80

56

57
58
59
B0
6l
62
63
54
(51=)
05
7
68
(51=}
70
71
e
T3
74
75
=]
i'? l.";'
78
70
S50
o Bt
8z
B
i 4 4
55
56
87

a8

a0
Qo
al
92
03
94
95
46
Q7
08
Qo
100
101
102
103
104
105
106
107
108
109
110

2 Ohen

e I R O O B I I T I T T o A S S A T S S i A

v
i

40
48
46
42
45
36
44
30
40

s

3%

47

58
41
28
26
54
29

\

5y
=

LATA FILE EDITOR

1986 »*xx

1on

ane

112
113
114
115
116
i &
118
119
120
121
122
23
124
125
126
{1t
L28
129
120
181
132
133
154
135
135
137
138
1359
140
141
142
1453
144
145
146
147
148
149
LS50
151
152
153
154
155
156
157
158
159
160

189

¥o ¢ Dheorvation

111

.

e d W M ko o e B o kR ke W e R o B o g A B W M R B S R g N A M M e W B M W W o N W

15

33
42

37
46
37
46
20
42
D1
93
38
51
45
o

37
46
56
36
a2
52
46
39
468
51
41
52
5
50
45
44
46
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Listing of fZpmb

Ho ¢ (Observation

*****iﬁ***ﬂ#***#‘##****##&#*b**#****ﬁ*#*#*ﬂ.**#**l

42

37
45
35
4.0
40
28
45
29
34
29
28
39
4t

22
o]
46
40
1)
38
45
28
11l

38
2e
23
43
37
39
49
48
4
42
37
46
37
41
35
24

- X
~

32
46
18
42
45
49
40

Cane ¥n ¢ Dhoervation

40
50
&1
52
B3
54
55
56
57
58
50
o0
61

B2
63
o4

655

(oL}

(o}
e
(S18
70
!f‘) l

=2
Wt

74
75
76
T
78
79
&0
&1
82
83
84
25
56
87
&8
89
90
91

A R O T e S (e A ey * !

55
51
39
45
3
41
43
a7
18
38
A%
54
39
49
85
o Bt &
38
37
37"
a4
25
39
42
a6
42
46
46
30
12
51
52
15
=24
ae
36
42
52
39
48
he
51
A5
40

190
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Listing of fZpmg

Case No % (bservation Case Mo & Dhearvation

31 49

/A K K 26
2 . 40 50 ¥ 23
3 * 9 51 N 37
4 * 35 52 * 45
5 * 35 53 $ .31
6 * 45 54 + 51
7 * 30 55 . 32
8 * 28 56 ' 15
=] * 19 56 L 33
10 * 44 58 * (5]

11 * 10 50 . 3%
12 * 38 (518} * 37
13 * £} ) 61 * 38
14 * 38 o2 L3 o1
15 * 40 63 %] a7
16 * 51 (S} * 56
17 * 41 65 + 4%
18 * 37 (#19] . 51
19 » < $0] a7 ¥ 41
20 # 41 68 . 50
21 * 31 1] Rl 44
22 * a4

23 * 38

24 ' 15

25 * 45

20 £l 45

27 * S0

28 : 44

29 ) 39

30 R 40

31 * 3

32 * 48

33 ¥ 53

34 * 41

35 ¥ B

36 " 50

37 " 34

38 * 55

39 * 6

40 * 32

41 * 33

42 * 36

43 * 53

44 * 27

45 + 35

416 ] 38

47 * 41

48 * 22
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Release 1.3
**% COFYRIGHT GUOODE SOFTWARE 1986 x4%
Lieting of rZpmshe

Case No % nhﬁervafinn Gacse No 1 (Obsorvation Cane o ¢ Observation

e

56

1 » 5 . 28 j i I . 19
2 ¥ A B7 v e 112 % 19
A . 7 58 * 24 113 * 20
4 * 12 54 . 24 114 * 20
5 * 11 A0 +* 26 i e * e
6 # 11 a1 + 26 116 ¥ 23
7 * 16 0z . #3 [ R * 22
8 . 11 B3 * 2 118 * 21:
G - 16 54 * 2t 119 * 20
10 . 15 55 * ] 120 * 20
11 + 15 el * 25 121 . 25
12 17 07 * 27 122 &+ 19
13 » 16 0o * & 123 . 23
14 * 15 ol * & 124 . 24
15 » 19 70 #» 10 125 . 22
16 » 14 71 ¥ 12 126 » 24
17 P 15 72 * 8] 127 * zZ6
18 % 16 73 ¥ 18 128 L 2E
16 - 17 T4 L 17 124 * =0
20 * 15 75 * 143 130 * 27
21 ’ 16 76 * 20 131 * 29
2% s 19 T . Y % 132 - S
243 4 18 78 » L 133 - 10
24 > 15 75 . 21 34 ¥ L
25 * L S0 ' Lo 135 . L&
Ela) + LY ol . iz 136 * 22
=2 . 2 o= ' 28 13 * 1)
28 * 301 853 x Pl 138 * 18
20 - 16 B4 * ~ 136 * 239
=0 ™ 20 = to] ) g 140 * a2
P " 20 86 * 24 141 * 22
32 » 23 87 * 25 L4z * 23
3% " ) 58 » 2 143 . 22
a4 » 2o (= 2¥] . 25 L44 ’ z4
36 * ) G + i 145 * P
36 AR K @l ®- 135 146. % 23
37 - L3 a2 : ] L5 L47 * 26
38 * 15 2.3 + 27 148 . 25
309 " 15 g * 27 149 " & 25
40 * 15 L] * S 150 » =4
41 * 15 96 . 28 151 » 23
12 * 17 @7 . 28 152 * 24
43 . 20 28 * 3 153 . 27
44 0 19 99 el 154 ¥ DY
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28 * 31 77 % 3a i SR
29 % 42 78 5 35 e e e
30 * 22 79 A as iz + 40
.31 * 53 B0 + 2 l?rﬂ * 34
32 * 33 81 * 48 i RO LA 5
33 % 32 B2 ¥ s bal % 8
34 * 46 83 + 47 132 =+ 28
35 (3 24 84 . 42 133 * 32
36 . 33 85 ' 335 154 * 16
37 4 41 86 Kl 30 135 * 33
38 . 27 H7 . B 136 ¥ 33
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41 - 30 G0 * 31 139 * 24
42 . 32 ul . 4 140 * 42
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45 . 25 94 - 30 143 * 26
46 ] 42 95 . 40 144 * 32
47 - 36 575} * 20 145 * 25
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19 * 31 68 * 23 0 s . 26
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35 ¥ 7 1A 84 * 30 L33 * 26
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2 . 30 51 =" a7 100 * 44
3 » 45 52 * 47 101 * 39
4 = 36 53 . 20 102 % 45
5 * 48 54 * 48 103 # 49
6 * 37 55 ¥ 44 104 * 40
7 + 4l 56 + 4l 105+ 44
8 - 3 57 + a1 106 * 45
9 *+ 44 58 + 50 107 * 46
10 *+ 35 50 + 45 108 & 52
1o4: * 23 a0 * 43 109 * 29
12 * 59 61 " 43 110 » 39
13 * 34 52 » 46 11 * 40
14 * 54 63 + 55 oLz * a1
15 v 28 64 + 50 113 # %81
16 = 53 65 * 48 114 % " id3
 fs > 36 66 * 46 115 v 43
18 * 47 o7 . 14 L1o * 54
19 0 46 68 . 45 LT * 52
20 #* 50 (=1¥ * 460 118 * 39
21 * 31 70 . 15 116 Kl a4l
22 * 31 71 + 56 120 * 48
23 L = e » 4.4 | . 50
24 * 41 T3 * 45 J e * 46
25 * 47 74 + 16 23 * 38
26 * 29 fgkas) L 40 124 : ] 48
27 * 56 76 * 20 125 * 54
28 + 44 o Kl 4z 126 * 50
29 * 576 78 1 41 127 * 4.4
30 * 47 79 * a7 128 + 49
31 . 47 80 * 4G 129 * 46
32 * 4.4 81 * 42 130 * 37
33 * 34 82 . 5() 131 * 50
34 * 50 83 4 4o 132 - 35
35 * 52 84 ¥ 47 133 ] 41
36 4 48 85 k] 42 134 * 50
a7 * 53 Ho + 1s] 135 * 40
38 * 43 87 ] 42 136 * 48
39 + 92 88 * 42 187 * 42
40 * 33 809 * 49 138 * o))
41 * 44 G0 * 45 139 * 46
42 + 43 Gl ¥ 4.8 140 * 41
43 . 25 92 * 36 141 * 45
44 » 32 93 * 55 142 * 51
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47 * 45 =15} Kl R 145 * i85
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12 ¥ 83 60 44
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14 * 41 02 - 46
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16 * 56 04 ¥ 30
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az * 50 70 . 58
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26 * 44 74 . 16
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29 . 36 ik * 41
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32 £ 47 50 * 48
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1 » 30 510/ v 43
2 * 45 51 . 30
3 * 36 52 - a1l
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13 * 52
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T ¥ & 50+ 33 % " 28
) # 22 51 * B8 100 * 31
3 * 24 53 * 31 101 * =25
4 * 28 55 b 32 102 # 18
5 * 285 54 * 31 103 * 24
5] * 29 565 * L7 104 * 21
7 - 20 56 " L] 105 . 26
8 s amd 57 + 22 106 & 24
9 * 22 58 s 32 107 =+ 29
10 * 22 Hu » e 108 L 2 21
i l +* 14 |51“_‘| - :_3:; [U"—.“ * -::3
12 * 32 51 * 26 L10 * 3L
13 - 24 B2 " 30 i e » S0
14 * 38 3 * 20 b [ L 35
15 + 20 B4 * 25 - e . 33
1o * S (511 . 27 114 * 2
17 . 23 "G * =8 L1S " 22
18 * 21 67 . 20 116 » 249
1S + 335 H8 ’ 25 I8 * 28
20 * 34 (o1 - i 118 . 26
21 * =25 74 * 13 119 * 22
22 L] 22 71 o S 120 . 0
28 * s Tk . 20 L2 * 28
24 L] 21 7.3 + 24 Iz ’ 23
25 * 20 w74 . 21 128 ' 23
26 R 23 ) . 26 L4 L 16
27 Rl 26 e = =0 L 2R . 29
2 ] 27 i * 22 126 4 26
29 * 27 T 1 2z 12% ¥ la
30 * 19 "G ¥ 21 128 * 26
3 * 35 S0 ¥ 2% 28 * 20
32 * 34 A1 * . Li50 * 22
g3 * 18 2 . 22 131 * 25
34 * 32 803 'y 32 132 + 32
35 * 17 &4 * S0 138 * 25
36 * 22 85 * 22 134 " 20
37 * 32 86 ' 25 136 . 21
38 * 25 a7 * 32 130 * 26
30 * 25 55 . 29 137 * 18
40 * 26 89 . 24 138 * 21
41 * 22 a0 * 23 139 * 20
2 * 30 G1 . 32 140 * 26
43 * 20 Gz . 19 141 ¥ 29
44 * 31 O3 3 36 142 * 32
45 * 20 4 * 24 143 i 23
46 * 30 ) K “6 144 L3 25
a7 * 25 15} ¥ 17 145 * 14
48 * 19 Q7 * 19 146 . 18
412 * 25 98 * E) 147 £ 32
g 148 * 1%
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1 g * 20 50 'y 3 909 * 29
2 v 2t 51 * 26 100 * 30
3 . 27 Be . S0 lo1 * 25
4 ¥ 33 53 . 21 102 L3 23
5 * 23 54 . 30 103 * 28
s} * 29 55 * 29 104 ¥ 21
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G " 24 58 . 35 107 13 30
10 * 26 50 . 23 108 . 23
11 + 16 B0 . 20 109 K} 28
12 * 34 Bl . 24 110 * 29
13 * 25 52 k3 34 311 * 31
14 * 30 63 * 26 112 * 37
15 + 24 54 + 8 13 ® 33
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17 * 25 (615! » 33 115 v 24
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19 ' 31 (51 * 14 LB . 28
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42 * 26 91 * 27 140 » 28
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a5 . 22 G4 * 25 143 * 18
46 * 29 a5 ] 30 L44q + 23
47 L3 3z Gae * 22 145 * 20
48 . 20 a7 * 24 146 * 19
49 * 18 98 . 18 147 * 29

148 + 21
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Examples of Continuous Assessment Tests 208
Demonstration Secondary School, A.B.U.,Zaria.
Term I, First Test. JSS 3 A,B,C and D.
Integrated Science
25 marks 50 mins

1 a) Name the three systems that make up the nervous system.
b) What are neurones ? Name any two that you know stating their
function.
2. Name four types of eye defects, Mention the correction for each
of' them.
3. a) Explain the term heredity.
b) Distinguish between dominant and recessive traits using an example.

c) How does the environment affect inherdted pgenes ?
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Demonstration Secondary School, A.B.U., Zaria

Second Term Examination, Form 2

Subject: Integrated Science Practical Examination  Time; 40 mins.

Neme OF SEROEINEE v sniessdainiievnbhesseresses Class:

INSTRUCTIONS: ANSWER ALL QUESTIONS IN THE SPACES PROVIDED.

(1a) Identify Specimen A.

(1b) Give TWO reasons for your identifiication.
(i)
(G T G RS

(1c) What is the function of Specimen A?

(2) Add a drop of solution X to specimen B.

(a) Write your observation

(b) What do you conclude form your observation?

(3) Look at Specimens C,D,E and F then complete the table

below.
SPECIMEN NAME OF SPECIMEN  |STORAGE TYPE OF FOOD
ORGAN STORED.
C
‘D
E
F

GOOD LUCK

—— -
m—Emmme=E=a

SJE/OGUNDELE (MRS).



Demonstration Secondary School, A.B.U., Zaria 210

Second Term Examination. Form

Subject: Integrated Science Time: 1 Hour

Name of Student: .oncissesss nsies

R R ] ClﬂSS% LR

INSTRUCTIONS: Answer all questions in the spaces provided.

(R} What is the dental formula for a man?

R R I Y

I I I T I I T L T T T I O T A S

(2) Write a dental formula for a named herbivore

{a! LR L B B O O B B B B

I R R I I R A )

B0 siiare ing e b arpisin & 6:paiae e uibia-eiale ws) a7 e s §aieTe AIRIATR A B B0 8 68

(3) Leaves that are not evenly covered with chlorophyll are
Called: tl...l.....tolll..l.t..-.l.l..'leavesi
{(b) Give TWO examples of such leaves.
{i} " 8 ® B8 % 8 8 ® s 8RR

{ii] LU B R B B A O B B A R

(4) What is the most important chemical reaction in the world?

R N A I B LR

(5) A carbohydrate is made up of the elements

{a} L I R I I I )

(b] R

[c} L I I I I N

(6) What are Stomata?

I
L I R R N I

R R N R Y

L T O T T T T T O R O T T I O I T WY

(B] What is diffusion? .sv.eeees

TR N R R R R R L I R I R B I I I I I )

{(c} Name TWO parts of a plant where diffusion take place.

(a) R I I R B R R

EBE T o ainaitiens/ewanaios sion siosenesnsses

(7) Make up a simple food web from the following:
(a) Hawk
(b) Termite
(c) Jackal
(d) Snake
(e} Small bird
(f) Green plants
(g) Snail
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(2)

(8) How can we test for Starch in a leaf? ..iceeecess

CRC RN R I
L I I O ]

L R O T T S S

R I I R I S L R R Y
I T I I I L R R R Y
D N I LR BN L I
R R L I LU

L I S A
B A s E Nt EES s s I I T T I R N R I

T I I Y R R ) R R I I B S

(9) What happens in the Kidneys when the blood flows through
the Kidneys.

I T I I I I R

R R R T I I N I T I S I T

LR R ) R .. LR R ) .. LR .. . LR R

R CRCRC ) LR .. LI LR LR ... R
s w . - LR R R R I I . - . R R R ] CRCRC R
P R R I I I T I A I T R I I R R N I A R

(10Y) B. What da respliration? . uveassies s e L e e A e o '

I I I I T I I I R L I R )

LR S B R R A I A B A I R I A A O O R I O O I B O N I B O A B I B R A A I I A )

b. Draw the diagram of the respiratory system.

¢, Describe how the lungs perform that function during
respiration,

QQQQ LUCH
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Correspondence Appendix XII

NCE/CC/SCED/2 NCE by Correspondence Division
Institute of Education
Ahmadu Bello University
Zaria

The Principal, 9 Sept 1986

Demonstration secondary School,

Ahmadu Bello University,

Zaria.

Dear Mrs Jaja,
Testing of Forms I,II and III.

Further to our discussions, this is to formally request your
permission to be allowed to test Forms I, II and III as part of
my researches into the continuous assessment system. I will also

need access to the CA 2 forms in respect of the children concerned.
2. Without your approval, and the active cooperation of your staff
this research will not be successful. T am happy therefore to have
your assurances in that regard.

With all good wishes,

Yours sincerely,

o5

Paul Turton.
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Vi Chancellor: v au M FAshnenme 1) ot BE.(Lond |, Ph.DIABU), FN.S.I?

NG v 0 31 Mnrch YORT

The Bivec: ;
Educationatl fieso
Ministury ofF Edw
Kadung o0

zari
e 5t I s u
Dear

Request to analyse the 1986 Intepreitod Science vesults sheeks Crom Che

Demonsiration Secondary School, AL, Zaria.

As part of my on going rescarch project into Lhe relationship between
scores achieved by students in their continuous assessment as compared
with final examinations, 1 would like to have the opportunity of analysing
the results sheets of the Form 11l students of the Demonstration Secondary
School, ABU, Zaria, to assess the split half reliability of the Integrated

Science examination, so far as these students were concerned, in 1986,

2. I would need to have the actual answer sheets for a couple of days to
carry out the analysis. I would be able to keep the scripts in a secure
place at all times and would let you have a copy of“the results obtained.

3. I hope that you will be able to oblige me in this regard.

Yours faithfully,

Paul Turton
Coordinator Science Education
NCE by Correspondence Division.



NCE/CC/SCED/22

“he Director,

Educational Resource Centre,
Ministry of Fducation,
Kaduna State,

Zaria, (for atten: Head of Evaluation Unit)

Dear Mr, Ajani,

Analysis of Results of Form Il Leaving Examination in Integrated
Selence,

Herewith, returned with thanks, are the answer scripts for the
Demonstration Secondary School, A.B,U., Zaria, for Interrated
Seience, 1986, oy .

2, Analysis of the scripts using the split-half technique gave,
after correction, a value of 0,85 for the reliability cpefficient
which is satisfyingly high for this type of test,

3. I must thank you and Mrs, Shok for the assiatance :diven me
in this research,

Yours sincerely,

| ‘-b
\hlw -

Paul Turton

18th May, 1987



