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ABIIRACT.

The man objective of this study was to construct
and standardize . tests on Secondary Three Algebra
Course, The study mece use of the contemporary-
Junior Secondary School Mathematics Curriculum.

Five sets of parallel tests were constructed ad
administered to 349 Fam Three Students and 659
begining Fom Four Students in Kaduna ad Kao States,
respectively, for the first and sscond try-out. On
the basis of item analysis, two sets of parallel tests
were finally developed and adminigered to 3081 Fom
Three Students in 14 Schools randomly selected
in Kao State of Nigeria. An evaluation modd wes
identified for assessing achievement in secondary
algebra which wes used to construct the tests.

Ham the study data Three different norms have
been established. These are; noms for the total
sample, sex noma  and Institution type noms for
eech test set. Altogether ten different noms have
been identified.

Each of the ten norms identified has been
presented and discussed by the use of graphs,

percentile ranks and normalized standard scores.
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The study shoved that the nean perfornance of
Grls is higher than the nean perfornance of Boys
inexchtest set. Aso the nean perfornance of
Frivate Institutions is very nuch higher than the
nean perfornance of Gvernnent Institutions in
each test set.
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IEFINITION OF TERMS

The terxms below have the following cperational

definitions in this study,

Cognitive Achievement Test ~  Test that is used to assess
the inteliectual amd academiec

progress of the students.

. Norma ' ~ table of equivalents between raw
acores and standard scores in
percentile ranks and T-Scores foms;

(Ebel 1979).

Standardized Test - a test which contain fixed set of items

that are carefully and systematically
prepared, with unifom directions for
administration and scoring based on

noms that are clearly defined,
Standardization -  the developmental processes of
standardized test,

Model ~  the design of the standardized test,

Private - Institutions in Kano State which are
not directly administered by either
the State or the Federal Winiatry

of Bducsation,
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Chapter 1,

THE PROBLEM

1s1 Introduction

History and research have shown that throughout the
existence of the mankind people have been measuring the
abilities of others, It has then been recognized that
there are individual differences in achievements or
performances, As a result the training of citizema to
perform task needed for the continuous existence and
development of society, based on the individual differences
may, therefore be necessary. In this process, means may
have to be provided for the placement of individuals to
appropriate positions in the society, This is because as
human societies grow in size and complexity, the recognition
of individual differences becomes more and more reflected in
the sgocial structure of the societies, The importance of
this can be observed from the fact that no society has
left the development and allocation of manpower to chance,
A variety of ways have been developed through performance
and assessment in education to place people in their

rightful position in the society,

It is, usually, not possible for any society to give
every one a chance to try out every position for which one
is a canditate, be it in educational system or any other

enterprices, This is more so, as the training for most jobs

and positions become more complex and expensive, Goslin (1967)
observes that the comploxity and expenses in training for

most jobs result in:-



2

eosthe necessity for devising some way
to prediot which individuals are best
suited for which jobs before providing
thar with the required training’.

Suggestions have also been made on how to resolve the

problemj Goslin {1967:3) goes further to say that;

vpo alternakive is to use performance

in schools as an indicator for general
ability, and to allocate opvortunities
for further training, leading to high
atatus positions in the society, on the
basis of this performance, It has
been recognized, however, that tescher
Judgements of pupils are oftem subjective
and based on characteristics unrelated to
the person being evaluated., In

addition, standards vary from school to
school and from teacher to teacher
within schools, The solution to these
problems has been the development of
standardized objective tegtg of

ability which may be used to assess

the capabilities of large mumbers of
students having verying educational
back-grounds ,

Hence the heavy reliance by many countries,
especially developed nations, on the development and
sdministration of standardized achievement tests as

indicators of genéral abilities,

Neasurements of abilities have been used most widely
in United State of America. According to Goslin (1967)
there is no society that one finds so much pre~occupied
with accurate assessment of abllity conmbined with the
alloosation of apportunity for advancement in the
society on the basils of ability as United 3tates of

America, He however, capkions that {he qnly possible
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| exception may be the Soviet Uniom, By and large he claims
that United States has developed more systematic technigues
for ascessing abilities than any other nation, #ind one of
these techniques is the development and use of

atendardized achievement tests,

1.2 Purpose of The Study.

The Federal Repsblic of Nigeria on 12th March, 1979
(Federal Ministry of Bducation, Lagos) presented new
- Mathematics curricula; to serve Primary, Teacher Training,
Junior Secondary and Senior Secondary Institutions in the
couniry in acoordarce with the new Policy on Bducatimm.
These new ourricula in Mathematica were %0 be operational
as from September, 1982, the begimning of 1382/83

academic years Jshun (1982),

According to the new Policy the Junior end Senior

Secondary Schools are to be comprshensive, At the end

. of the Junior Secondary School Bdaucation only those

gtudents who are able and are willing to have complete
gix year Secondary Bducation can proceed; Natimmal
Policy on Education (1981; Revised), This means that
various trades will be offered at higher level in

Senior Secondary School, Also the New Poliey advocates
for the use of Gontinmucus Assessment in our School System,
One of the implication of this is that teachers are

expected to use their own test items in wenjunetion with

Dyolished teat where available to make for the siagdard
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required across schools. One of the irurposes of this study,
therefore, was to draw up test items based on the algebra
section of Junior Secondary 3 Mathematics curriculum:
administer them to a sample of Secondary 3 gstudents who
completed the programme in some randomly seleoted schools

in Kano State.

The aim of the study was to standardize the test
items for use in Kano Stete for the purpose of implementing
Contimuous AssSessment Programme, It could also be extended
to other States of Nigeria for trial purposes and possible

atandardization,

Wilson (1971) observes that:-

essthe Tirst concern of evaluation
in Mathematice learning has been,

and will still continue to be,
cognitive outcanes or achievements .

RN

That is to say, in an:,r agsessment of Mathematica learning
the instructor is mostly concerned with the students
cognition; compatational skills, comprehemsion,
application and ability t¢ Analyse problems in
Mathematics., It should, howevor, be noted that there

are other areas in the affoective outcomes that could be
tested in Mathematics, but for the purpose of this

study, they were considered s acondary and were therefors,
not tested, It was then the purposse of this study to
construct and standardize test in algebhra for Secondary

Three Curriculum hased on student!s cognitive achievement.



The test is also meant to be used for the purpose
of summative evaluation of the students achievement in
Secondary 3 algebra and the suitability of the curriculum
to the need and the ability of the students, It was hoped
to be useful for decision making by Mathematics teachers,
curriculum designerss textbooks writers, test developers
and education administrators for guiding and counselling

students,

1.3 Significance of The gtudy.

Throughout his reading and discussion, with some
reputable educationists and education evaluators in
Nigeria; the researcher has been made to understand that
there have been very few attempts to under-take a study
on standardized achievement test in Nigoria, The few
attempts were mostly done by WABC for the purpose of
Certification. Of recent, STAN has started erganizing
standardization of science achievement of students at
Primary, Junior and Senior Secondary Schools across the
country, They are making this effort with the aid of
Ibadan Institute of International Bducatiomal Bvaluation

and the University of Ibadan,

The rescarcher feels that there is the need for more
of such studiea in specific fields of education in Nigeria
considering the rate of political, economic, technological
and academic advancement in the country, We have noted

eailier in this chapter that:
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110 society has left the development
and allocation of manpower to chance ,

And that one very significant way of giving fair
chances for positioﬁ to individual in the society is
through standardiged achievement tests, In schoele,
standardized achievement tests could be very significant
instrumentz for guiding and counselling students, This
is more obwicus with the current education policy in the
country and the varia‘cion.that may exist in the
implementation of Continuous Assesament atrategy acroea
schools and acress states in the Federation, Thus the
need for morc and more study in standardiged achievement

teatas In all subject areas.

It is the regearcher's convinction that since there
is a Presk vetween the Junior and Senlior Secondary
School ~ which i1s of course, distinet ag stated in the
National Policy on Education, (Revisad, 1981), - there
is then the need for assessing the students achievement
using standard measure across achools at thia level,
™is will enable the authorities concerned to make
deciaion for proper placement of Students to the type

of Senior Secondary School that suit the individual needs,

It is quite logical, especially in areas like
Mathematice to aim at g standard of measure s¢o that
individual student will be properly placed in the right

type of Senior Secondary School that will suit his



ability, It is quite clear from the National Policy on
Bducation (1981) that after the 3 year Junicr Secondary
School the students will be placed for Technical,

Commercial, academic Senior Secondary Schools and other
fields of education, It is therefore very important to
measure the standard of mathematics required by each of

these areas, This is more so due to the fact that some

of these areas need more mathematics than others,

Te need for standard measure of mathematics
achievement at this level is also made more significant
by publishing a newer curriculum after the Onitsha
Conference of 1981 for purther gathematics, The
Curriculum is meant to be used in Senior Secondary
School by the mathematically inclined, Thus, calling
for pre-assessment using standard measuring Instruments
for the purposes of counselling the students on which

of the curriculum they should take,

1.4 Scope apd Limitations of the Study.

Standardized achievement test in Mathematics
comprises a vast area of resecarch from Pre-Primary to
Primary to Teacher Training Colleges, Junior and Senior
Secondary Schools. And at each class of these systems
standardized test of achievement is very important,
Not only that, for proper assessment of students,
standardized achievement tests must be prepared at each

class but also all aspects of mathematics taught at



particular class should be evaluated; Jahun (1982), This,
unfortunately has not becn the case in this research,.

The study focuses only on the algebraic content of the
Junior Secondary 3 curriculum., This is because the time
available and the financial resources of the reseacher
are very limited, But for proper assessment of both the
curriculum and the students, all the aspects of the

curriculum must be examined,

The part of the curriculum under study is stated

in Appendix A.

The study would also be limited to only those
institutions that the researcher found to have
continuous mathematics teachers from form I to III in
Kano State., This decision was taken as a remlt of the
responses the researcher got from his attempt to undertake
a pilot study of the research in Kaduna State. The
results indicated that most of the schools fested did
poorly because the students were not taught for one or
two years out of their 3 years stay in school. This was
discovered as a result of informal intewview with the
teachem and students by the researcher, (See chapter 3 and

4 for more detnil),

The results of this study would only apply directly
to students in Kano State. Any generalization attempted
for ¢ither students in Nigeria would only be considered

as a rough extrapolations of the data obtained,



1¢5 DObjectives of The Study.

-

From the algebra curriculum of Secondary 3
(Appendix A) the researcher has categorized the content

into % sub-topics., These are:-

te Factorization,
24 EBquations, and

3. Variations,

The main theme of this study was to construct and
standardize some test items from the contemporary
Secondary 3 Algebra content based en the above category
as they related to the objectives of the eurriculum.

Specific objectives of this study were:-

i, To construct tests based on the contemporary
Secondary Three Algebra content,

ii, To try out the tests with a reasonable sample
of the pupulation under consideration for
the purposes of pilot study and developing the
paychometic qualities of the tests.

iii, %o revise a.nd edit the test items based on the
data in (ii),

iv, To administer the tegts to a larger sample as
the representative of the pupulation under study
and find the standard scoreg,

Ve To provide standard scores based on class

nnrms, sex, and institution type
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To provide information which could be used to
prepare a mamal for the use of the tests and
interpretation of the tests results.



1

Chapter 2, . .

LITERATURE REVIE. WD THHOREPIC\L FRAMEJORK.

s 2,1 Introduction

The parpose ef this chapter is to reviaew the literature

and theoretical framéwork related to;=-

(a) evaluation in general;

(b) evaluation modsls of Bloonm, Av.;'..tal and Shettleworth
and others so that evaluation model for this study
will be developed; |

(¢} evaluation ef mathematics achievement and

standardization; and
(4} studies conducted within snd cutside Nigeria on
standnrdizaticn of studenta'! achievement in

mathematics and other fielda of imowledge.

More specifically standardized achievement test in
ﬁathema.tica learning for the purpose of summative
evaluation will be reviewed, The reassarchor has
observed throus: his reading end discussian witis
educationists and evaluatorsg, that so far in Nigeria
there have been very few attempts to standardiéc.

achievement tests within our school aystem.

The motivating factor of this rescarch, therefore,

hasg been my supervigor's as well as my convintion that,

there is the meed for a atudy in this area in Nigeria



12

as indicated earlier, Thus the writings in this

chapter form part of the justification of this research.

2,2 PBvaluation of Students,

In the course of school activities day by day Adams
(1966) ebserves, teachers, priancipals and other
school personnel make various decisions about students
and encourage them to make decisions for themselves,
Decisions can be made when based on a good deal of
information, Schools must have accumulated and valuable
data about each ptudent in the various school activities,
This is because the data that can be useful in placing
students into a Vocational Secondary School may net be
the same with the data that can be most helpful in
deciding which students should go into a science
secondary school, We therefore want data that are

relevant for each decision.

Decisions involve prediction, For teachers to
predict what a student can do, they necd to continually

evaluante his progress., BEvaluation of students progress

involves the use of measurement and non-measurement data

plus the value judgement that the teacher can use to

make sound decisions,

Bvaluation from the point of view of classroom

instruction is seen by Gronlund (1981; 6) as a :=

Systematic process of determining
the extent to which instructional
objectives are achieved by pupils .,



13

T™is definition assumes that evaluation is a systematic
process, It implies that uncontrolled observation of
pupils is not considered, It also assumes that the
instructional objectives have previcusly been determined.
It is therefore difficult to judge clearly the nature and
extend of pupil learning without detemmining the
objectives for which we are evaluating, BEvaluation is

a comprehensive and inclusive assessment strategy of
students' progress. It includes all types of ascessment
data such as: past record of achievement, range of
mental ability scores, observation, pupil conference,
self-rating, students' ratings and supervisors! watings,
It involves the use of quantitative and qualitative
descriptions of the data and then making value
judgements concerning the worth or value of the data

obtained,

On the other hand when new curriculum programme
has been developed, evaluation data enable us to
determine the oxtent to which the new programme i
effective in meeting the instructional objectives for
which it is designed, Basically there are two types
of curriculum evaluation, The first type of curriculum
evaluation is refered to as formative evaluation; the
second is called the summative evaluation; Secriven,

(1967) and Gronlund (1981),
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The.main puréose of formative evaluation is to
determine the degree of mastery of a particular learning
task and to point the part of the task not mastered.

The outeome of the formative evaluation is used to
improve both the instructional methods and materials

so that greater pupil learning and a more socund
formulation and reformation of a programme will result;
Dressell (1976) and Gronlund (1981). TFormative evaluation
requires a more micrescopic apd diagncstic analysis of the
| éontent. The information obtained from this type of
evaluation is used as feedback into the learning system
80 that subsequent activities for the learner can be
determined, Here, the analysis of atudents' error
responseg are appropriate and useful for evaluating the

instructional strategies and materials; Wilson (1971).

Suﬁamativ‘e evaluation on the other hand, is diregted
toward a much mere general assessment of the degree to
which the larger outcomes have been attained over the
entire course or some substaptial part of it; Bloom et -
el (1971). 1It's main Tunction is te appraise the overall
effactiveness of a curriculum programme which helps in
decision waking for grading studentas. T@e data obtained
in this case are not intended to serve as a basis for
wodifying the procedures, hut as a basig for selecting
the moat appropriate currdeulum for school use,

Gronlund (1981},
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Bvaluation serves a variety of functions both from
the instructional point-of view and curriculum
development point of view. Adam (1967) sees the
functions ef an evaluation programme as three-fold.
First, the administrative and supervisory fumetions, in
which evaluation is used to determmine the needs for
supervisory assistance or for a revision of curricular
activities and instructional materiala, Data obtained
in evaluation can also be used for administrative
decisions concerning the placement of students to the
appropriate group, class and/or institution type. It
forms the basis fer transcripts of students for cases
of transfer and promotion, Second, the instructional
functions, which is used to:- assess students® mog¥oss
towards instructional goals; give evidence to both
students and parents concerning such progress;
ascertain group and individual retraining needs as a
basis for grouping within the class, and individualized
corrective instruction; and aid in developing hypothesges
concerning basiec :ausal factors behind any
deficiencies, Third, Adam sees the function of
evaluation for guidance purposes, Here the data obtained
from evaluation are used in: helping the counsellor %o
assist students in making wise decision in the area of
educational and vocational guidance; helping studemts
towards improved self-appraisal and self-direction; and

assisting in the idemtification of students whose special
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abilities or disabilities require urusual modifications in

the educational programme or referral to specialists,

v els,

Essentially most classroom teachers evaluate students'
progreas in the cognitive area of students learning, It
should, however, be noted that other areas of affective
and psychonator outcomes could be evaluated, Perhaps the
first person to think of and write on areas of learning
that need to be evaluated in curriculum development was
Bloom. Bloom (1956) in his famous Taxonomy of educational
objectives categorizes educatlionrl outconcs in the cognitive
domain into six broad levels in the increasing complexity,
Cognition is basically referring to ihe students
intellectual abilities in the varicus school subjects

like Fhysies, Biology, Geography, Mathematics, Hausa etc,

According to Bloom's Model of Educational Bvaluation
the first level of achievement in the cognition is that
of knowladge. Bloom uses the term knowledge to refer to
the knowledge of specifics which involves terminology and
specific facts, Knowledge of ways and means of dealing
with specifics involving knowledge of conventions;
knowledge of trends and sequences, Knowledge of
classifications and categories; kmowledge of eriteria;
and knowledge of methodology. Knowledge of the

universals and abstractigmin s field which deals with
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the knowledge of principles and generalizations, and

knowledge of theories and structures,

The second level in Blooms' Taxonomy is that of
comprehension which deals with the lowest level of
understanding. It refers to a kind of apprehension such
that the individual knows what is being commnicated and
can make use of the idea being communicated without
relating it to other material or seecing its fullest
implications. It involves translation such as
paraphraging mathematical idaas from verbal materials
into symbolic statements or vice wersa, It invalves
interpretation ef a generalization or principle by
reordering or rearranging a given material, Compre-
hension at this level also involve extrapolation tc
determine implications, consequences, effects etc, which
are in accordance with the conditions daescribed in the

original communication.

The third level of the Texonomy is Application which
refers to the use of abstractions in particular and
concrete gituations, 'The abstractions may be in the
fom of miles of procedure or generalized methods, It
may also be technical pwimeiples, ideas amd fbegries
which must be remembered and applied,

The foarth level of the Texonomy according to
Bloom is that of Analysis which refers to the breaking

down of materials in a communication into its component



18,

parts for better understanding., The level of knowledge
expected to be achieved here is that of recognizing
various principles and generalization involved in the
formilation of the materials; breaking down the
properties of the material and identifying its various
componénts, This may involve the ability to identify
elements which have not been clearly defined in the
coanmunications and determining the relationship between

the varioua components of a structure,

The fifth level of the Texonomy is that of Synthesis
which involves assembling components together to form
a New Whole, This involves one's ability to tell a
personal experience effectively, skills in writing ueing
an excellent organizstion of ideas and statement, ability
to propose wayas of testing hypothesis, ability to
formulate appropriate hypothesis based upon an analysis
of the factors involved and make modification in the
hypothesis in the light of new factors and consideration
and also the ability te make mathematical discoveries

and generalizations,

The aixth and last level in Bloom's Texonomy of
educational objectives is that of EBvaluation which
involves judgements about the value of materials and
mothods for given purposes, The judgements should be
based on clearly defined criteria rather than personal

opinion, The criteria may be internal in which a student
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evaluate the accuracy of a communication from such
evidence as logical accuracy and consistency or in
d?pmding one's line ef arguments logically, It nmay
be external in which a student evaluates a material with
reference to scelected or remembered eoriteria, This may
involve comparision of major theories, generalization

and facts about particular cultures,

Since the advent of Bloom's model of evaluating
educat ional objectives, educationists and evaluators have
been using the same or similar model to assess students
progress in the variocus fields of education, Amopg these
educationists and evaluators are mathematics educators
and evaluators, Avital and Shettleworth (1968), for
example, feel that although Bloom's texcnomy is phrased
in very general terms so that it is not tied to any
particular subject matter, very few examples included in
the items are from Mathematics. Thus Avital adopted the
major categories of the Bloom Taxonomy to describe a
medel that explaimsmore precisely the levels of

mathematical performance,

According to Avital and Shettleworth (1972) there
are three distinctlevels of mathematical thinking that
constitute the teaching objectjives for mathematica,
The first which is the most basic is recall and recognition
of the material in the form in which it was taught. This

almost correspondsto the category of Jnowledge in .
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Bloom's Taxcnomy which is verbatim recall and recognition,
The second which is next in level of complexity is that
of straightforward generalization or transfer from the
learnt waterial to material that is similar to it, The
behaviour related to performance at this level is what
Avital calls Algorithmic Thinking, At this level the
student is exposed to well-defined procedures or
algorithms for solving problems, The student is expectad
to generalize from the particular situation in which he
learnt the algorithm to a new situation which is not
usual ly very remote from it, At this level alaso the
algorithmic thinking behaviour increases in complexity
as the material to which the student generalizes becomes
more remote from the material in the original learning
situation, The algorithmic thinking corresponds to the
levelg of comprehension and Application in the Bloom's
Taxonomy,

The third level ef cognitive complexity in Avital &
Shettleworth Taxonomy is what they call Open Search; the
highest level of mathematical thinking, The student
behaviour at this level is not confined to operations
and solutign of problems for which algorithms have been
learnt. He can now interpret the whole or parts of a
problan and see among them new relationships which are
useful to the sought-for solutions, This level
subsumes the Analysis and Synthesis categories of the

Bloom's Taxonomy,
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In Bloom's Taxonomy Bvaluation is assumed to be the
moat complex level of performance, In Mathematical -
performance. Awvital and Shettleworth feel that one
cannot distinguish evaluation as psychologically distinct,
For example judging the correctness of a proof by an
internal analysia of the steps, which by its wording
seems to fall in the category of evaluation, might be an
integrail part of the procesg of proof itself and so falls

within tho category of Analysis and Synthesis.

Thus according to Avital and Shettleworth (1972)
we have three levelg of thinking in Mathematics which
correspond to the first five categorisa gf educational

ob jectiveas or mathematical performance,

Ihinking Process . Taxonomic Ievel

roecognition, recall 1. knowledge
Mporithmic thinking, ‘Sf‘" 2, conmprshension
generalization _ l_3. application
Open Search | ji' 4, analysis

[ T Be Sy‘nthasia.

Another medel of mathematical evaluation based en.
Bloom Taxonomy was developed by Wilsem (1971). Wilson
asflopted his model from the classification developed by
the staff and consultants of the School Mathematics
Study Group (SMSG) in its National Longitudimal Study
of Mathematics Abilities (NISHA), The 9SG  model
compriscs of four levels of halywiour expested in the

pathematics achievement of grades seven to twelve in
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three main topics of mathematics at thesc grades levels,
The model relates mathematical content with the behaviour

outcomes expected in the study of mathematics; thus

A.0, COM4 B,0, COM-] C,0, APP- D.0,
PUTATION | FREHENSION | LICATION | ANALYSIS

1.0 Number
System
2.0 Algebra

7.0 Geometry

Wilson (1971) expanded on this model to include
subcategories in each of the categories of the two
dimension, The model presented the main topics of

mathematice at these levels as:-

1. Number System which includes items concerned
with the nature and properties of whole
mumberg integers, the rational numbers,
the real numbers, the complex numbers,
finite number system, matrices and
determinan{, probability and numeration
gystem,

2, Algebra dgvolving algebraic expressions,
algebraic seatences and their solutiom,
and relation and functions,

3. Geometry testing measurement, geometic

phenomeno, formal reasomipg and
coordinate system and graphs,

Wilson's model of evaluation of achisvement in

maths containg four levels of hehaviour in the cognitive

domain, They include:—



(a)

(b)

(o)

(a)

(e)

(£)
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Computation items which are designed to test
students' knowledge of specific facts and
terminology and his ability t¢ carry out
algorithm,

Comprehension, This level tests students'’
knowledge of rules, principles, generalization
and mathematical structure, It also tests pis
ability to transform problems elementis from one
wodel to anocther, to follow a line of reasoning
and to read and interpret a problem.

Application items require the student ability
to solve routine problems, te make comparisions,
tp analyze data and to recognize patterns,
isomorphisms and symmeties,

Analysis items demand the student to demonstrate
his ability to solve non-routine problems, to
discover relationships, to conatruct proofs, to
criticize proof and to formulate and validate

generalizations,

Wilson goes further to expand his model by
including some components for affective
outcomes in mathematics achievement, They

include: -

Interest and attitudes involving items on

attitude, interest, motivation, anxiety and
self-control,

Appreciation involving items on extrinsic
and intrinsic values and operational
function of mathematics,
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According to Wilson's description the computation
level represgents the least complex behaviour which is
expected of a student as outcomes of instruction in
mathematics, It requires simple recall and exercises
of routine manmupulation with nc decision making or
complex memory. The comprehension level is designed to
be a more complex level of behaviour than computation,
But Wilson cautiorg that the dividing line between the two
categories seems to be artificial and vague in that
sometimes ¢he computation-level behaviours are incorporated
within comprehension level behavieurs « This level requires
some abstriaction and decision making and the student ability
to translate problem.elements from say verbal description to

symbelic representation or wice-versa,

The application level behaviours are involved
with a sequence of responses from the student. They are
related to thea course of study and deal with activities
that are routine, The transfer to new situation is
minimal, The analysis lewval behaviour is the highest of
the cognitive categories according to Wilson (19711).
This is the most complex behavigur and include mosag
of the complex behaviour of analyeis, synthesis and
evaluation in the Bloom's (1%6) Taxonomy and what
Avital and Shettleworth (1972) call "Open Search”,
Wilson (1971) includes non-routine problem golving,
discovery expericnces and creative bshaviours as it

relates to mathematics in this level,
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¥ilson expands his model to include arcas in the
affective outcomes in mathematics achievement, The first
level he considers is that of interest and attitudes.
Here it is the students' interest in Mathematic,attitudes
towards mathematics, motivation teo study mathematics and
son on, that will be tested, The last level of behaviour in
Filson's model is that of appreciation, This level is
included because we most often include objectives for
appreciation in mathematics, We talk of the usefulness
of mathematics for social utility, for its structur. ,dor
its power and for its beauty and above all we talk of
communicating mathematics to othem possibly as teacher to

indicate our appreciation for mathematics,

There are other several studies that use the Taxonomy
(Bloom 1956) to arrive at similar model, For example the
International Study of Achievement in Mathematice (1S.M)
arrived at the following level of behaviour in the

achievement in Mathematicse:-

1. Enowledge and Information involving recall
of definitions, notations and concepts,

2, Technique and Skill involving computation
and manipulation of symbol.

3« Translation ofdata into symbols or
achema or wvice verssa,

4. Comprehension involving capacity to
analyze probleme to follow reasoning.

5. Igventiveness involving reasoning
apeatively in Maths,

(Busen, 1967).
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Wood (1968) on the other hand uses the Taxonomy and
the ISAM model to arrive at his model. The model has the
same content with levels 1, 2 and 5 of the ISAM ifodel,

Wood's categories 5 amd 4 are:-

3. Comprehension involving capaeity to
understand problems, to translate
symbolic forms, to follow and extend
reasoning,

4, Application of appropriate concepts
in unfamiliar mathematiecal situation,

Hence the development of Bloom's Taxonomy of
educational objectives has opened up a new area of study
in education in general and Mathematics . ~ation and
evaluation in particular. In the next section we look at
evaluation procedure, That is tle process and the

ingtruments for evaluation,

2,4 Bvaluation Procedures.

EBvaluation process involvosthe use of a wide variety
of procedures. The procedures may bc cleeaifiad end
described in accordance with the frame of reference used,
Gronlund (1981) classifies the evaluation procedures into
naximm veTsus typical performances, and criterion-

referenced versus nom-referenced measurement.

On the basis of measurement Cronbach (1970) classifies
evaluation procedures into two main categories:

measures of mgximum performance and measures of typiecal
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performance, The first classification concems

those procedures used to determine one's abilitics, That
is, how well one performs when motivated to put forth his
or her best effort, Here aptitude and achievement tests
are included in this category; Gronlund (1981)., The
gaecond classification of procedures reflects a person's
typical behaviour. That is how an individual performs
under normal or routine situations, The evaluation result
here indicate what an individual will do rather than what
he can do. The use of personality appraisal methods is
employed to evaluate a students'interest, attitudes and
various aspect of personal-social adjustement; Gronlund
(1981). The distinction between ability and typical
behaviour can be observed when a student with considerabls
abilities to do more mathematics shows little or no

interest in the pursuit ef mathematics,

Gronlund (1981) observes that evaluation techniques
used by classroom teachers provide a convenient frame-work
for describing evaluation procedures, Airasian and
Madaus (1972) report that ene of such classification
follows the sequence in which evaluation procedures are
likely to be used in classroom instructions, These
classifications are related to their role in teaching

in the following way:-

1« Bvaluation of pupil entry performance in
a sequence of instruction (placement
evaluation).
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2, Evaluation of pupil learning progress
during instruction (formative evaluation)

3., Evaluation of pupil learning difficulties
during instruction (diagnostic evaluation)

4, Bvaluation of pupil achievement at the
end of instruction (Summative evaluation)

Gronlund (19813 17).

Ancther classification of evaluation procedures is in

terms of how the results are interpreted, Here again
there are two basic ways of interpreting pupil performances
in an evaluation technique. One of them is to specifically
describe one's performance in an evaluation technique in
relation to the course content, The sacond is to describe
one's performance in relation to his classmate., The first
type of interpretation is known as Criterion-referenced
which according to Pophem (1981) is used to ascertain an
individual's status with respect to a defined behaviour
domain; the second is called Norm-referenced which Popham
describes as ascertaining an individual's gtatus with
reapect to the performance of other individual in the

group,

Gronlund (1981) notes that both interpretationsare
useful, He explains that eriterion-referenced inter-
pretation enablesus to described what an individual can
do, without reference to the performance of others, For
example "Can achieve 56% of the instructional objectives

in his geometry class"., Norm-reference interpretation
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on the other hand, enables us to determine how an indi-
vidual's performance compares with others, The
comparison can be on local basis, state basis or national
basis depending en the intention of the evaluation results.
For example, using state norm, we might describe a student's
performance on a mathematic test as exceeding that of 66
percent of a state sample of secondary three students,

In norm-referenced interpretation we simply describe what
percent of the students in the norm group was surpassed
rather than what percentage of geometry content was

mastered,

Most teacher-made and standardized tesis of
achievement are norm-referenced, They are designed to
rank students in order o0 achievement from high to low.
This enablesus to make sound decisions, bnsed om relative
achievement, for selection, grading and grouping students,
The key feature for constructing norm-referenced tests
is the-selection of items that give a wide range of scores.
This is carried out by eliminating those items that all
students are likely to answer correctly and by including
items at around the 50 per cent level of difficulty;

Gronlund (1981).

On the other hand since the criterion-referenced
tests are not concerned with the relative uchievement of
students, item difficulty level and descriminating power

are not considered as criteria in itemg selection.
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Rather they are selected on the basis of how well they
reflect the specific learning activities being assessed,
If the learning activities are diffioenlt the items should
be difficult, If the learning activities are easy the
jtems should be easy, Glaser and Nitko (1971) look at
criterion-referenced tests within the context of
clagssroom instruction as one that is deliberately
constructed to yield measurements that are directly
interpretable in terms of a specified domain of

instructionally revelant taske,

2.5 BEvalugtion Instruments.

In the discussion above we imply the use of various
techniques in evaluating students progress, We have alse
observed that when we evaluate studemts progress we make
use of both quantitative and qualitative descriptions
about the students' performance, Evaluation techniques
can be said to be using three main instruments., These
are measurement data which give the quantitative
descriptions of the students' performances, the none

measurement descriptions which give the qualitative
explanations of the students' work; and value judgement

which give the worth of the results so obtained,

Brown (1976:8) after careful consideration of the

definitions of measurement given by Guilford (1954) and

Stevens (1951) restates the defirition of measurement asi-
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esssessesathe assignment of numerals
to behaviour according to rules .,

This implies that the characteristics of measurement
involves the use of certain procedures or operations in
accordance to specific rules, It involves the assignment
of numerical values to a person's performance, It is
clear from this definition that the mumerical values
should be expressed on a well defined scale, Measurement
is limited to quantitative descriptions of the students
performances, It answers the question, How much? that
is, the results of measurement are always expressed in
numbers, For example "Abdu scores 64% in his mathematics
sessional examination", It neither include qualitative
descriptions (lon-measurement) nor does it imply
Jjudgements concerning the worth or value of the results
obtained, Thus measurement data provide a continium
in the assessment of some dmension in our progress.

The goal of Psychological and Bducational Measurement
is to place an individual at proper place on this
continunm,

It should, however, be noted that, when we
interpret a atudent's performances, we usually assign
some value or worth on it in terms of standard for his
class (non-measurement). Be it the student's
educational and/or vocational plans or scme other basis

for making value judgement, In this case we are no
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longer restricting ourselves to ™peasurement" we are now

"evaluating” his abilities or his progress; Adams (1966).

Evaluation always involves value judgement for
desirability of the results, It may include either

quantitative or qualitative descriptions of students

progress or both, Thus answers the question, How good?

Gronlund (1981) illustrates the comprehensive nature

of evaluation process:-

BVALUATION: Quantitative descriptions (Measurement)
and/or

Qualitative descriptions (Non-measurement)
plus

Value judgement,
It is therefore clear that evaluation may or may
not be based on measurement, If it does, it goes beyond

the simple quantitative descriptions,

Bvaluators and classroom teachers use various

instrumonts to obtain measurement data., They include

among otheras;

Classroom assignment or home work
Project

Observations
Tesats
Questionaires
ete,
Perhaps the most widely and frequently used
measurement instrument by the teachers and evaluators
are tests. This may be due to the fact that they give

a good measure of the students achievement and progress



33

of instructional objectives set forth by the teachers and
authorities within specified domain, In addition evaluators
may prefer using tests to measure student's achievement
becausae they are much more objective to prepare, administer

and score than most of the other measurement instruments,

Test as a measurement instrument has been defined by
a representative of the American Psychological Association

asi-

esssssssssnOthing more than careful
observations of actual performance
urdar standard condition.

rdams (196645)
It can be infered by "careful observatiomn™ that the method
of samppling the performance of individual and recording of
it must be systematic, It must be objective enough so that
comparable results ean be obtained by different observers,
The & finition gives the concept of measurement, We
record data on a sampling of performance under standard
conditdon, Because testing is the main theme of this study,

it is hereby discussed in more detailed below.

2.6 Types of Test,

Before discussing the categories of tests, it will be
very useful to reconsider other dafinitions of tests so
that a better insight of what they are may be gained.

Gronbach (1970) gives a brocad definition of a test to
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cover testing in Psycholegy. education and industry,

To him:

test is a systematic procedure for
observing a persons behaviour and

describing it with the aid of a
numerical scale or a category-system ,

Cronbach uses numerical scale here to describe a person
scoring 15 sume out of 21 in Mathematics, While
category-system is used when he is said to be an A

student, This celinition includes reports on personality
through questionaire, methods of observing social behaviour,
apparatus tests measuring co-ordination, and even
systematic records of ocutput on a production line, In

this Cronbach looks at test as synonimous to evaluation,

Brown (1976;7) in his definition of a test states
that:

a test is a systematic procedure for
measuring a sample of behaviour .

A careful analysis of the various components of this
definition reveals a systematic comstruction admini-
stration and scoring af items in accordance to specified
rules, By "systematic procedurgs", it implies that the
test items are selected to fit particylar apeeifications,
It implies that all persons take the same or equivalent
test items and the directions and the time limits are
the same for all person taking the test, The standard

procedures of scoring the test minimizes the poasible
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influence of individual differences in scores for personal
and situational veriables, 1t enables us to compare
directly scores of different persons taking the same or
equivalent items, This implies that if two persons take
different items or different amount of time to complete

the same test, their results can not be compared.

Another important term in this definition is
"pehaviour", The behaviour manifested on the test will
only provide useful information if it adequately shows
the construct being measured, Inferences from the test
scores will therefore be in error if it does not
adequately reflect the underlying characteristic for which

the test is administered,

It should also be noted that a test contains only
a "sample" of all poasible ttems, Brown (1976) notes
that no test can be so comprehensive encugh to include
all possible items that may be developed to measure the
behaviour domain. Thus any test items should enly be
considered as sample of all possible items, And since
a test contains only a sample of all possible items, we
must assure that our test represents a sample of all
possible items, If a person takes two different tests

within the same domain he must obtain the same score.

Having alarified the concept of test, we can now ask

ourselves the question, How many types of test do we have?
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Tests can be classified into many categories depending
on the intentions for which we are testing, the procedure
followed in giving the test, the test content and the

method of scoring the items.

The cla.ssifiéation under intentions may follow the
gsequence in which the evaluation approaches are likely
to be employed in the classroom instruction; Airasian
et al (1974), The intentions are related to the role of
teaching in determining the level of knowledge acquired
from the study of a specified area, That is the level
of achievement within a specific domain, The intention
may also be to disgnose the students learning difficulties
which will provide information for method of better
performance, which Gronlund (1981) refers as diagnostic
gvaluation.

inother intention for which we administer tests is
to assess students entry performance in a sequence of
classroom instruction which providcs necessary information
for placement of student at the appropriate level of
instruction, We may alsc give teat to predict future

performance of the students,

The clasaification for procedure determines the
methods used in giving the test, It can be paper-and-
pencil tests which require the students to write the
answers to the questions on paper; OR performance

tests which usually require the students $p use
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phirsical objects to demonstrate the amount of learning
achieved by applying physical and motor skills, It canbe
group tests which are administered to individuals at the
same time; or individual tests which are administered
individually, Another classification under such
procedural differences is speed and power tests. In a
spead test the problems presented before the candidates
are of approximately the same level of difficulty; with
very limited time for administration such that no one
or a few of the candidatous can complete the tasks, The
scores reflects the candidate's speed in performing the
tasks presented, In power test almost all candidates
are given sufficient time to finish the test, The
problems are arranged in order of difficulty and the
candidate's scores reflects his accuracy and the level
of difficulty at which the candidate can successfully

perform; Ad=ams (1966).

The content classification ef tests tells us sbout
teats of different course areas, For example, test of
ability in various courses; Geography, History,
Mathematics or intelligence. It can be very broad like
fests on course units or it can be more specified like
tests sn simulteneous linear equations or on immediate

coursaes of Nigerian Civil War,

The classification under the method of scoring
will select the appropriate item types, This can be

objective test items or essay test items,



The objective test items are of different kinds,
Perhaps the most commonly used ones are multiple-choice,

trus~fa’ ee matching and short-answer type.

In multiple—choice items tixe candidate is ;-equii'ed
to select the correct answer from :mong a certnin mumber
of choices, say, four. it is videly sepplicshle 13;:'_
various tasks performance, though somewhat more Aiffioult te
prepare than any other items types, Itz main advantages
are the objectivity in scoring and high reliability.
‘l‘h.eor tically, maltiple-choice test, though practically
verified, is expected to show much more reliability bhan most
other item types; ®bel (1979), However, critice of
miltiple~choice allage that the objectivity of the items
is inevitably superficial, ambigucus and the responses
are subject to guessing, '. | ..

'i'he trﬁé—false items require tﬁe -clzahdidéte to
either accept er rcject a propesition, They are best
suited for assessing knowledge that are uneguivocally
true or false, For example, "muy four sided figure ia
a asquara", The candidate hare has a 50 psrcenf chanca
of getting the answer correct by quessing, Thorndike
end Hagen {1977) observe +that the format yields lese
gecurate information about a student per item than do
other forms of item, and many more items are needed to

providé an equally precise appraisal of each candidate's

compotence, They therefore sugzeet that true-falae teets

L
1
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should have a relatively large number of items, and there
should be time enough for all candidates to read and

response to all of them,

The matcning item traditionally consists of two
paralled columns, with each contained word, gymbol or number
being matched to a word, sentence or phrase in the other,
The column items for which a match is sought are called
premises and the column items for which the selection is
made are called responseg. The directions provide some
explanation of the basis for matching responses to
premises, Usually the items in the column responses
oxceed the items in the column premises and candidate is
expected to use any of the item in responses once, more
than once or not at all, The typical matching item is
linited to the assessment of factual information based
on simple associations, Gronlund (1981) observes that
the major advantage of matching item is its compact
form, which makes it possible to measure a large
mount of relsted factual material in a relatively short
time, He also maintains that its major limitations gare
its restriction to the measurement of factual information

based on rote “earning, and its high susceptibility to
the presence -of _irrelevant clucs,

The short-answer items require the candidate to
supply a word, phrase, number or symbol, They are

suitable Por memewring a wide variety of relatively
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simple learning outcames, Gronlund (1981) meintains
that except for the problem-sclving ocutcomes measured
in Mathematics and Science, the short-answer items are
used most exclusively to measure the recall of memorized
information, They tend t¢ be used very widely in
clagsroom tests and they are easy to prepare. Bhel
(1979) cbserves that they serve a very useful function
especially in the Primary Schools and Junior Classes of
Secondary Schoo¢l where the formetion and development of
concepts and vocabulary is most emphasized, They have
the advantage of requiring the candidate Lo think and

=

sopply the answer,

The egosy teat items allow the candidate some
freedom of responses. Gronlund (1981) clagsifies them

into extepnded response type, where the eandidate is

given almoat complete freedom in making his or her

responss, and the restricted yagponge type, where some
iimitations are placed on the nature, lensgth or

organization of the response, Examplesg of theae typea
are i~ .

1 Five litres of groundnut oil aad three
litres of palm o0il cost 14,00
altogether, One litre of groundnut
0il cost 48k more than a litre of
palm o0il, Pind the cost of each
per litre. (extended response)

2. Solve the following simultaneous
equation by substitution:- o

[



4

X~y =1,

2x + 3 = 5., {Restricted respcmse)

The extended response iype permits the candidate to
decide which facts he or she thinks is most pertinent,
to select his or her own method of organization, and to
write a conprehensive answer in his or her own way.

Such items tend to reveal the candidate's ability to
evaluate comunications, relate them in a coherent
mamner, and express them clearly, Its major limitations
lie with its inefficiency for measuring ¥mowledge of
factual material, and the scoring is difficult and .

subjective,

The regtricted responss typé ié mofé éfficient for
measuring factual knowledge and reduce the difficulty
somehow, of acoring. But the highly atructured task
of the item makes it lésa effaective aé ; ﬁeasure of tha
ability to select, organize and integrate ideas which 1s
~ne . of th? unique purpose servs by essay items,

on the gthor hand Brown (1976) classifies maximal
performance teste into three broad categories; (4) the
tosts that shows whother a student has the necegsary
skills and abilities to succeed in further work in an
area, that he calls aptitude teste. (2) the tests that
measure a student's skills in an area, that he ealls

sbjlity tegts (3) the tests that meamre educationsl
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or training programme outcomes that he refers to as the

gohievement tests,

Artitude tests according to Browm's analysis, measure
the. regulta of general and incidental learni.ng.
experiences apd its frame of reference is towards the
future, In other words aptitude tests measure the
individual's total life experience and the aim of testing
is to predict what can be learned in the future. They
indicate the ability to acquire certain behaviours or

skills given appropriate opportunity.

The most well kmown saptitude tests are the general
Intelligence ~ tests usually refered by the common man
as "IQ testsg". These are tests mpecially prepared to
measure & broad and overall intellectual functioning
of a person, Individually administered tosts are the
original and most important procedure of this type,
though recontly group intelligence tests have been
developed? Brown (1976}, The individual intelligence
teats are both verbal and performance tests, While the
group intelligence tests are, in many ways, similar to
the verbal portions of the individually administered
teats, though restricted to measuring skills that can
be tested by paper--and=pencil format. The ability.tests
on the other hand show one's p_ower_to perform a certain
task. These types of tests difFer from the aptitwde

testg which indicate the power to learn to perform a
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certain task., That is to say the ability tests rafer
| to ha éﬁrrent state and aptitude tc a future state. The
ability tests generally cover broad areas., They measure
learning done in a variety of settings, weasure skillse
other than acadenic ones and often involve performam.é.

teating, .

Brown {1976) also considers achievement tests as
me;asuring learning experiences in a relatively restricted
learning situation such as a classroom or training
programme, Their frame of reference is on the preaent

or past, that is on what hpgs been lcarnt., They aro meant

to measure the knowledge and skille on a certain domain.
The content may be as narrow as one day's work (for
example addition of whole numbers with carrying) or as
broad as many years' of study (such ag Primary School
Methematics or Senior Secondery Mathematics). In any
case we are attempting to measure what a subject can do
within a specified given time, Our main interest, howsver,
ig to find out what has been learnt as a result of a
‘particular learning opportunities offored. Bocause of
the fact that we can not mwasure every bit of knowledge
and pogsible skill, the test ifems are, normally, only

a sample of all pessible items within the given domain.

Achievement teats can be on the basis of content
which measure knowledge of Chemistry, Mathematics,

Nigerian History, Physics, Biology and so forta. In

r



aach of the subject area the achievement tests can serve
as & survey which gives an egtimate of a subjoct'!s overell
level of performance in a content area; or as a

diagnostic measure whioh, incontrast to survey, attempts
to agsess the relative wealmesgs and strength in

important component skills and thus help to determine

the areas where an individual needs remedial work; or

as readiness indication of an individual's possession

of the skille needed to learn the material at the next

higher level, .

Achievement tests can also be made on the basis
of the mode of response used, They can be paper-—and-
pencil tests or performance tests., Paper-and-pencil
tests can also be divided into two main classes, Recall
and recognition. On recall testa the subject is to make
nis answers, (For example, essay and completion items)
while on recognition tests the subject is to choose
between alternatives (for cexample, multiple-choice and
truo-false), The performance tests require the subject
to demonstrate his skills (for example, dissecting a
frog or operating an engine). |

Another major distinction in achievement tests is
between stapndardized tegts of achievement and teacher-
made teats. The teacher-mads tests are constructed by

the classroom teacher, or possibly by a teesm of nany

teachers in the same achool., The content area of this
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type of tests is more restricted to what has been taught
in the class or school, This provides the school with

the opportunity to cover the content area taught in

detail in the test and the scores can he compare with
reference to the subject's class-mates, The standardized
tests, on the other hand are usually constructed by test
publishers and are prepared such that they can be used

in different schools, This provides a broad coverage of
the content and includes materials covered in many schools,
The coverage is ascertained by consulting widely used
textbooks and seeking the opinion of curriculum experts,
tims obtaining norms that are generally national in scope.
Because this study is on standardized tests, the researcher
will now concentrate on their development in the next

sections,

2.7 gtandardized Tests,

The Dictionary of Bducation by Good (1945) defines

-~ «~q standardized test asi-

a test for mwhdioh obtntent have been selected

and chewkted enpirieally, for which norms have
been, eptabdblished, for which uniforn nethods

of adpiadaturing and scoring have been developed,
and for which nay be scored with a relatively
high dogree nf objectivity.

The processes of standpmdization according to Good
involve the establimhment of g fiwxed seoring procedure
of the test as well aa adequate desariptions of the age,

grade, race or othep norms of the testeas,
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Cronbach (1970) defines standardized test as:

«s.One in which the procedure,
apparatus, and scoring have been
fixed so that precisely the smme
testing procedures can be followed
at different times and places,

Cronbach further explains that some tests do provide
tables of norms describing scores that are usually
obtained by the representative subjects, Such tests with
the norms tables are sometimes called "standardized
test", and the process of gethering norm data is called
"standardization", He however, cavtions that a test may
have a table of norms even though its procedures are not
clearly specified, and a test with well stated

procedures may not have norms,

Thorndike and Hagen (1977) look at the term
"starderdized test" as implying the availability of
nomative data, and the ypublighers of such tests
provide a range of normative infommation to help give

meaning to the test scores,

They go further to egumerate the characteristics
of standardized test based on their delinition as

followsa:

Normative data provide for a particular
type of meaning, in thal they emphasize
comparison with others, They permit
statements about how Hilary is doing in
relation to others of her age, or obhers
of her grade, or othars from the same type
of school system im which she is

enrolled, They permit statements about
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how Hilary is doing in Maths
relative to her performmance in
reading or in relation to her
performance on a test of
scholastic aptitude, They permit
statements about how Hilary's
school is doing in comparision
with schools the country ower,
or school of a particular type,
or schools in a particular
type of commnity.

In essence the primary objective of standardized
tests is to compare an individual or group of
individuals with others within the same groups in

different aspects of task performance.

The researcher considers "standardized tests" as
tests which contain fixed set of items that are
carefully and systematically prepared, wi%h uniform
directions for administration and scoring based on

norms that are clearly defined as the reference group.

The "fixed set of items" rafers to tl';e standard
content under consideration and the "unifc;m directions”
provide for uniformity in administering and scoring
conditions of the tests, The "norms" allows for
interpretation of the test results that is meaningful
within the group under reference, In essence the
individual's test performance can be compared with that
of others to provide for interpretation in a well-defined
group, refers to as the "norm-reference interpretation”,

This kind of interpretation is considered as the most
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distinctiwe characteristics of standardiged tests.

Standardized tests are usually called "published tests",

There are quite a number of published tests for
usge in schools especially in the developed countries.
But the ones that are of goncern to the classroom
teachers can be clagsified into two as: achievement
tests and gptitude tests; Graunlund (1981), It should,
however, be noted that measures in the affective domain
such as appreciatiorb,attitude and interest are also of
concerr to the classroom teacher as the researcher
indicated earlier, For the purpose of this study the
researcher is only interested in the cognative
achievement tests, He will therefore only consider the
mrocedures, the functions and studies on standardized
achievement tests in cognitive domain in the reat of

this chapter,

2,8 Theoretical Aspect of Standardization
Process of a Test, '

Wallace and Larsen (1978) observe that standardized

tests have been in educational settings for a long time,
Adans and Torgerson (1966) report that when Rice in
1894 was faced with considerable pressure to bring into
the curriculum, such new practical subjects as manual
training and hiome econamics; and also with considerable
opposition on the part of educators who thought that
it was not possible to teach all subjects in the

curriculum, Rice decided to administer uniform tests in
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spelling in a nuunber of schools as a step towards

studying scientifically the effectiveness of instruction
under different time alloted to each subject., The next
achievement tosts were developed and published in 1908
which was refered to as Stone Reasoning Tegt in
Arithmetic, Thorndike Handwriting Scale wae published
in 1909, Since then E.L. Thorndike has made a number
and significant contributions in published test that

he is generally considered to be the father of

educational-measurement movement; Adam & Torgerson (1966),

Hammill (1971) observes that standardized tests are
usually administered by specially trained persomns in
settings other than classroom, He goes further to

suggest that:

...the information acquired is of
a decidedly quantitative nature and
tend to compare a givem child's
performance with national or reginal
normative data. The results,
therefore, are often reported in
terms of quotients, ecaled scores,
grade equivalents or percentiles ,

Wallace & Larsen (1978; 19)
Although standardization procedure may vary,
depending on the nature of the test, EIS (1945)

suggests a typical sequence of construction and
standardlzation of a test as:-



Planning the test:
CWriting the items;
Proteasting items;
Preparing the final form;
Gollocting the reliability rnd validity
evidence; and
Developing normative md interpretive
waterial,

" Brown (1976; 274),

We novw considar this sequence,

(a) Planning the Test,

In planning an achievemont test, the test
constructor is faced with the problem_of thorough
ﬁnalysis of_the content of the curriculum and the
objectives set fourth by the curriculum, Ebel {1979)
recomnends that a good test is ?he one that set ~

~ explieit specifigations that indicate:-

1e ferms of test items to be used

2., . number of items of esach form

3. kinds of task the items will present
4, number cf taeks of each kind

5. areas of content to bo sampled

6. number ef items in each arsa

T. level and distribution of item

difficulty. e

When this plan is.outlined the test constructor
then prepares, as part of the test spccifications, a
two~way grid, sometimes called s test blue—pmiht. In
this kind of chart the tester relates the content
topics with the objectives already set forth in the

curricalum, He/she indicatesthe number of guestions

and percentage of the question in each topic and skill
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in the blue-print, taking into eonsideration all the
steps recommandéd,by Ebel-abave, 1t is, then that the
tester begirmto write the items as in the words of Hill

(1972) that:

The paper setter should pake a blue-
print a chart of specifieations
before he begins to write -questiens’,

'
(w) Writing Tne Items.

The blue-print guides the test setter to write the
apprepriate item type, These could be either the
objective o essay type of items er both, The items are
then reviewed by other subject matter and testing
specialists, The review usually covers content face
validity and accuracy, grammatical construction and
pessible bias in the items; Brown (198-3). The proposed
items are edited revised and rewritten, reviewed again
until acceptable items are attained, When items are
written by testing specialists, they are independantly
reviewed by the subject matter experts to give the
items the kind of flavour that the educators think

importamt; Brown (1979),

It should however be noted that standardized
tests generally utilize alternative-choice items for
reasons of adequate sampling of content, speed and
accuracy in scoring and higher reliability,
Multiple-choice items are often used among the

alternative—-choice items for its advantage over the



52

others, Mere items than will be required are constructed,

The number of items required will then be selected frem
this pool, using the pretest data to identify the items

with the acceptable characteristics; Brown (1979).

(¢) Pretesting Items.

After writing the appropriate items and the
editing and reviewing, the items are then arranged intie
test forms (four er five) for preliminary administration
to a large sample of candidates who are similar to those
who will take the final form ef the test, Relevant
items statistics are computed, on the basis of which
some items are eliminated, others revised while others
are retained in their original form, If possible
further tryout and analysis are conducted, The best
items are then combined into the mumber of test forms

required in the final test-

At pretesting stage the testing conditions must
be specified, The procedures for administering and
scoring the test must be developed, A proposed time
limits for the tast must go along with the directions
for both the test takers and test administrajprs, The
data obtained from the pretesting will then guide the
test setter to set the exact time limits for the final
test which should be detemmined by practical

congiderations of the amount of time available for
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testing the number of items that will be needed for an
adequate level ef reliability. Answer sheets, scoring

keys as well as the procedures to ensure acocurate and

reliable scoring must then be developed,

(d) Preparing The Final Form(s).

The final ferm(s) of the test(s) is/are
administered to a very large sample of the pupulation,
The items so assembled in each ef the forms must be
balanced te meet several conditions in order te produce
tests with required characteristics. They should
pepresent the various skills and/or content categories
as enumerated in the test plan; the number of items must
be appropriate for the time limit; the item difficulty
level and discriminating power (item analysis) must be
determined; a wide distribution «f scores must be
obtained; the various forms eof the test must be equated
to each other; and finally, the items are reviewed by
subject matter and test construction specialists;

Brown (1979).

i. Computation ef Item Difficulty:- An item
difficulty index indicate the percentage of
candidates who got the item right, The
computation ef the item ease is done by

the formula:-
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2
P=Tx100

where P = percentage of candistes who got the

.{ten right,

"+ R = the nugber of cocndidhtes who got the

item right; and
T = the total number of candidatea whao

attempted the item,

Computation of item Discriminating Power:~

The discriminating powar of an item provides
an index of how well an item differentistes
between candidates who heve greater and less
amount of knowledge of the specific coentent.
That is it discriminates between candidates
with high and low achievement. The candidates
are divided into upper and lower gToups, The
upper group are the candidates who scored
high in the test and the lower group are the
candidates who score low in the test,

Usually the top 27% and the low 27% are
congidered for the computation of

disorimiting index fiscregarding the middle
46% of the candidates, The item discriminating
index can then be obtained by subtracting the
rupber ¢of candidates in the lower group who

got the item right (refered to as R1l) from



55 '

" the number of candidates in the upper group
who got the item right (refered to as Ru) and
dividing by one half of the total number of
candidates included in the item analysis
(refered to as %T), Grounlund (1981). Thus

the formulz is written as:-

’ D = Ru-R1

(e} Psychometric Qualities.

The deternination of the psychometric
qualities of the test is a continual process. BEven
though some characteristics e,g, time limits, difficulty
level, distribution of sc.a.nres ote, can be determined from
the pretest data, candidates' response to the completed
teat may differ from their response to the pretests,

Thns analysis of the completed forms of the test are
needed; Brown (1979). Here we will be interested in the
average score for various groups as well as the

distribution of scores to determine the consistency of
the test scores. Hence Brown (198% & 1973) comments

that:-

‘The consistency of the test scoras
met be determivned, particularly
equivalent form reliability if thexe
is more than one form of the test,
The wvalidity of the teat = always
content validity, but often alsc
eriterion - related-must be
eatablished, Normative data

met be collected, - - -
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Brown goes further to suggest that even though the
procese of test development is designed to ensure that
the test will be adequate in these respects; empirioal
studies are needed to confirm the effectiveness of the

test constructien process,

i. Reliability:- Test reliability refers to the
consistency and accuracy of the test, Mukherjee (1978)
explains that a reliable test is the one which on
repeated measure gives the same scores of the same
candidate or cendidates, Anastasi (1959) considers the

reliability of a test as;-

«v.the cenaistancy of the scores
obtained by the same individuals on
different occassions or with
different sets of equivalent forms..

There are various methods of estimating reliability

coefficient of a test, But some are of only limited
usefulness with standardized achievement tests, Perhaps

the most effective methods that could be applied to
standardized achievement tests are the measures of
equivalence and split half, Of the two methods that
could be used, needless to say, whenever there are more
than one form of the test, evidence of equivalent forms
reliability is essential, Rquivalent forms reliability,
is based on the equivalence of scores on two tests

that are intended to be sihastitutable measuves of the

same thing; Tuckman (1975)
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The calculation of the equivalent forms reliability
can be conducted by Pearson product-moment correlation

coefficient using the formula:-

Ferguson (1981; 113).

Where r denotes the product-moment correlation

coefficient, N the mumber of observations; i,;n, the
sum of the product of the paired observation,
’sz and "—“:1‘2 the sum of the squared observation,

and (21)2 and (Zi)z the sum of the observations
squared,

The Coefficient of equivalence between scores on
parallel forms of the test, administered in close

succession can also be calculated according to Brown

(1979) by using the formula:-

T (B) = 2(1')(5)/?1 - (il)(—ﬁ)-
Sp/ (8

Brown (1979; 70).
On the other hand the split-half reliability is
a method of obtaining consistency estimate of single
test that is split into two reasonable equivalent

halveg usually odd and even numbered items, As with

the coefficient of equivalence the scores of the two
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halves arc regarded as the results of two sets of tests,
The correlation between these two scores gives an
estimate of reliability. It should be understood that,
the scores whose reliability is determined by this
method have been obtained from half-length tests. To
get the consistency of the total test it is necessary
to correct the half-test correlation to the expected
full-length value, This is done using the Spearman

Brown formula:-

2r
8

T+ 1
8

1'2--

Evel (1979; 278).

Where r, is the reliability of the total test, and P
the reliskility gf the hajf-jengsh, beet.

ii, Validity:- The validity of a test refers to
its value for judging the candidates on what it intends

to measure. For a test to be valid it must be reliable

and relevant. As Marshall & Hales (1971) maintain, that:

If & test reliably messures what is
relevant, it is said to be wvalid,

If a test is not reliable, it cannot
be valid since an unreliable test
provides useleas data,

Validity has been classified into so many
categories, The ones of interest to the standardized

wchievement test developers are the content and
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criterion-related validity, The easence of content
validity is to determine the extent to which the test
items are the representative sample of all the possible
items that measure the given curricular area. (Hoatl,y
used in measuriang achievement tests) For example, a
mathematics achievement test in algebra should sample
an individual's knowledge of the total domain of algebra

courge covered before the test.

Criterion-related validity is used to predict
candidates'future performance or to estimate current
performance in accordance to some significant variable;
that is the criterion. To get the measure of the
validity of the test, an index is obtained by
correlating two sets of scores from the same population,
Tis is done by comparing one test with another related
field, For e::ample‘, the predictive validity of
mathematics attainment may be compared with regard te

intelligence,

(f) Norms: perhaps the most distinguishing
features of a standardized test is its ease of

interpretation because of the provision of norms.

Stanly & Hopkins {1972) view norms ag:=

«somerely transformations of the raw
scores to a more meaningful escale
derived from the performance of large
numbers of pupils distributed over
wide geographical areas and
representing various types of schoola .
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The interpretation of raw scores will depend upon
the various norms in comparing the performance of the
different individuals in the norms or groups under
reference, To this Reumers, Gange and Rummel (1963)

comment that norms are:-

Me levels eof performances on a
test attained:-by defined grous f

pupils, They Riffer from standads
in that they describe wnat i.
rather than what should be,.

Brown (1983) considers scores on standardized
achievement tests as either norm-~referenced or content-
referenced, He further explains that the norm-referenced
defines the groups on the basis of certain variables such
as grade level, geographical area, type of school,
socioeconomic level ¢f the community or type of

curricula, These grboups make use of any of the several

types of scores such as percentile ranks, standard
scores or grade equivalent scorea, The content-referenced
tests on the other hand is set to test the profieiency
standard. The scores tell ua how well the group has
understood the materials taught and the degree of

retention of the learned materials by the examinees,

Bbel (1979) reports that for standardized

aghievanent tests, the norms are usually in the form

of table of equivalents between raw score and some type
of derived scores, such as: grade equivalent scores,

age equivalent scores, standard scores or percentile
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ranks, For example the grade equivalent scores compare
the gtudents performance with their counterpart in the
game class or grade level, The age equivalent scores
indicate the level of performance typical to a given

chronological age,

The standard scores on the other hand express

candidate scores in terms of standard deviation either
above or below the mean of the distribution, For example
if X represent a candidates raw score on a given test,

! the mean scere on that test in the reference group and
S the standard deviation of the scores in the group then
the candidate's standard score demoted by Z is given by
the formula:= , _ L_;_L-

A linear transformation is sually done to avoid the
decimal and nagative numbers in the standard score, This

tranaformation demote a standard T scores given by the

formula:=
T = 50 + 10z

This formula transforms the raw score to a scale with
a mean of zerc, and standard deviation of one, Thus
if a candidates Z - score is 1.3, it means that the
candidate is one point three standard deviation sbove
the mean distribution 9f the group under reference,
When a candidate 2 - soore is - 1,7, his score is one
point seven standard deviation below the mean

distribution of the referemsa group.
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made of them, However the Indimand American cases give some ideas

about the qualities expected of standardized tests,

Kulkarni (1968) reports on constructing equivalent achievement
survey tests in India at an international conference of experts on
educational testing, The test in mathematics was aimed to be used
for different student populations in India, Two alternative forms
tests were finally constructed and printed after try-out with four
alternative forms in thirteen languages of India and administered
to students from different states at three different grade levels,
These are grades 4, 5 and 6 at the Primary level; 7, 8 and 9 at
the middle level; 10 and 11 at high school level, On the basis of
the data collected from Delhi Schools, the correlation between two
groups means in a set of schcols was computed, This was aimed at
ascertaining the extent to which the two tests were parallel. At
Primary level the reliabiligy coefficient of .64 was obtained
while ,80 and ,89 were computed for middle and high levels
respectively, when same students took both forms of the tests,

On the other hand when the students were randomly divided into two
equivalent groups and Form I test was given to one group and Form
2 to the other, the reliability Coefficient of .83, .87 and .86
were calculated for primary, middle and high school levels

accordingly,

Nair and Soman (1974) prepared a standardized Mathematics
achievement test for grade 9 in the State of Kerala, They use

the syllabuses for grades 8 and 9
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to construct the items to measure the 6 levels of Bloom's

cognative domain, Two forms of the tests were finally

constructed and administered to 650 grade 9 students,

The reliability coefficient was calculated by both
split-half and test-retest methods., .81 and .79
respectively were obtained as the coefficients for 100
students, The validity osefficients calculated were
«75 and .82 using the average of two terminal marks of
200 students and the Kerala University Test in
Mathematics Achievement of the same students in the

study respectively.

In another study in mathematics, Buch (1971)
reported that Venugopal, N.K, designed standardized
achievement test for grade 8 based on sex, locality and
management of schools norms, 950 pupils were randomly
selected based on stratified sampling, The maximum
score of the test was 50 and the minimum was 5, The
data of this study revealed that boys performance is
higher than girls and the performance of private
institutions was better than the Govermment Schools,
Split-half method was used to determine the
reliability coefficient of .90, The validity using

teachers' rating was calculated as .89,

Buch (1971) reported that A.K, Basu prepared group
test on problem solving ability in mathematice for grade

9. The test was standardized for Bengali speaking



children after comp. £ion of grade 8, The standardization
sample was 982 students of grade 8, The higheat score
wag 40% and the lowest 2%, Reliability was calculated

by split-hnnlf method and riolded very good result,

Percentile norms and age norms were calculated.

Standardized achievement tests were constructed
for High School Classes in Utter Pradesh in Physics
and Chemistry by R.K, Bountara as reported by Buoh (1971).
The tests were constructed from the study of grade § =xd
10 physica and chemistry syllabuses, Test-retest
reliability coefficient was calculated for each subjeot,
Physics coefficient was ,932 and that of chemistry was
.950., The rational equivalence method of calculating
reliability indicate .84 for physica and .89 for
chemistry, By split-half reliability the coefficient
for physics was .79 snd .79 for chemistry, The validity
coefficient for physics was found to be .596 and ,605
for chemistry,

Braswell (1978) reports on the mathematical portion
of Scholastic Aptitude Test (§iJ»)which is designed to
assist colleges in evaluating the academic prospects of
stugents. PFrequently the student's high school
record and scores on the SAT are used by colleges in
America to predict how well a student is likely to
succeed in their peograma, The items used on SAT are

pretested at national admipistration dates on a



random sample of students similar to those who will take later
editions of the test. The pretested results 2rc-analysed
statistically for a representative samplc of about 200p students,
and the resulting data are reviewed, The analysis involves the
percent of testees who answered the item correctly, the number who
selected each alternative, the mean total test score for the group
selecting each of the answer choices, and the correlation between
performance on the item and performance on the SAT. The items
whose psychometric qualities are acceptable go into a large pool

wf classified items from which new editions of the SAT are assembled.

The SAT scores are reperted on a scale which extends from
200 %o B0O, 1t would, however be noted that a score of 200 does
not necessarily mean that a candidate has answerecd every item
incorrectly nor does a score of 800 imply perfection. The score
scale uses anarbitrary means of 500 and a standard deviation of
100. The students' performances in the test have, however, shown
some decline in Mathematics achievements, For example in
1958/59 the mean performance of all the candidates taking the
Mathematics portion of SAT was 498 with a standard deviation of
110, while in 1969/76 a mein of 488 and a standard deviation of
113 were reported and a lower mean of 471 and a standard

deviation of 117 were recorded in 1976/77 results,



Ferguson and Schmeiser (1978) write on the
Mathematics Usage Test of the American College Testing
Program (ACT). The ACT is primarily designed for
college plamning, High Schools in America use the results
to offer precollege guidance services and educational
planning. Theé on campus use of ACT test data include
selection, placement, course sectioning, advising and
counseling, and educational planning. ®ach year, three
new forms of the ACT Assessment tests are completed and
administered, The items in each forms are completely
new, They have never appeared in any previous form of

the test,

The development of new ACT Test is done, first by
preparing a table of specification or blue-print based
on eontent, cognative skills emphasis and item format
of the test., Second the item writing is done by able
high school and college educators selected throughout
the country. Third the ACT test specialists carefully
review and evaluate the items according to explicit
standards required, The tryout followed after the items
have been assembled, Fourth statistical test analysis
is conducted on the data collected. This analysis
examines the statistical performance of each item in .
the test and the performance of the test as a whole
to confirm that the test and its items functioned as

expected, The scores on the new forms are then equated



with the standard scores scale so as to emsure thaot the new ACT
test forms compare favourably with scores of the previous forms

of the test.

The scores obtained by students on the Mathematics Usage
Test are used to evaluate their educational achievement by
comparing their scores with the scores of various other important
reference groups, The comparision is done with the use of

norm8 that are provided by ACT.

The trends of scores for all students who completed the ACT
in each of the year show test-score decline in Mathematics
achievement test results, For example the means scores of all
the Mathematice Usage Test candidates in 1964/65 was 10,6 with
atandard deviation of 6.6, while in 1972/73 the mean was 18,8 with
standard deviation of 7.2 and 17.1 and 7.7 were recorded as the
mean and standard deviation respectively in the 1975/76.

ii, Studies i :ria,

Pormal testing programmes in education started in
Higeria with the establishment of Jestern types of schools,
Ikeotuonye (1982) reports Nduka (1964), Lewis (1965), and
Fafunwa (1974) as commenting that the Missionary stations, and

along with them the Mission 8chodls <ere first established at
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Badagry and Abeokuta in 1842, Thereafter testing in
education featured prominently in the formal education
system in Nigeria, The development of Western Bducation
in West Africa along with which was the increasing number
of schools and rising number ef school population
necegsitated the establishment of a body to be reaponsible
for examining school candidates for placement and
certification, Ohuche and Akeju (1977) reported that an
ordinance to the establishment of this body was passed
in Ghana in 1951 and later made effective in Nigeria,
Sierra-leone and The Gambia, The body known as West
African Examination Council had its first meeting at
Acera, Ghana, in 1953, Since then it has grown every
year with several branches, For example in 1966 the Test
Development and Research Office (TEDRO) of the Council
was established, This branch of the Council is now
responsible for the standardization and the qualities of
all the tests administered by the council,

According to Ohuche and Akeju (1977), two
categories of tests can safely be clasaified as
"standardized" in West African Scene., Thaege are the
International Developed teete {I ~ D) canslstlus of
twenty-one sub-tests and the several oocmmon entrance
examinations to secondary schools; the school
certificate and the general certificate of education

ememinations which are prepared and administered by TEDRO,
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The I-D tests are Aptitute tests specifically
designed for use in Africa, They were designed and
studied by Schwarz, Ohuche & Akeju reported that

Schwarz (1964) writes:

During February - April, 1962 a sample
including one of every twelve such
studonts was tested en ten I-D tests,
The 67 schools participating in this
study represented all provinces of
Nigeria snd various types of schools
cevecsessenscese In July - August, a
similar study was carried in the
Eastern Nigeria Primary Schools, Here
sseensiananssetesssnsaveres WO tosted
on twelve ID tests,.... Next, data
were compiled on students in the
Nigerian Secondary ( grammav) Schools.
The students of fifteen Grammerschools
from the North, East, West and the
Federel Territory were tested on all
the I-D tests used at this level.
Altogether, the sample includei 4,023
students representing the six classes
of the Nigerian Grammer School System.
Finally, an additional set of fourteen
Nerthern Nigeria Primary Schools was
tested on tests developed after the
first study, esecsssesss The entire
sample includes 12, 388 students from
215 schools,

Ohuche & Akeju {1977; 139-140),

Sohwarz used a reprasentative noming groups which
he later sub-divided into several variables, These
include sex: boys amd girls separately, and education;
early secondary, higher secondary, secondary leaving,

and early post secondary, Ohuche and akeju reported that

he even attempted te use ethniec and geographical groupings.
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His norms were reported in Stanine,

In his nomms for similarities at the end of primary education
Schwarz reported boys' and girls' performance in the tests,
The pupils raw scores were compared with the Stanine norms, A
score of 21 and above attrack the highesi point of the category
system and 7 and below attrack the lowest point for both boys
and girls, Wwhile his norms for Verbal Analogies Test (VAT) with
3-4 years Secondary Education, he reported students' raw scores
of 36 and above as the highest point in the system for both boys
and girls, The lowest point was 12 and below for boys and 10

and below for girls,

The second category of tests of the West African Bxamination
Council that can be considered as standardized according to
Ohuche & Akeju are the School Certificate Bxamination and the
GCEB '0' and 'A' Levels, These tests are attainment test~ given
to students at the end of Secondary Education and the private

candidates who have the equivalent of Secondary Bducation at both
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'0' and 'A' Legels, There are tests on some forty

school subjects available, These examinations are only
standardized to the extent that; the mark are assigned
after a standardized fashion, the subject grades are given
on the basis of the raw marks obtained, and the final
certificate division are given according to fixed

standards; Ohuche & Akeju (1977).

In essence the West Afriocan Bxamination Council tests
on placement and certification fell short of standardized
tests in that the standardizabion process is incomplete,
There is often no norms on previous sample, the
assignment of the grades are usudlly subjective and not

fixed,

A validation study of the Differential Aptitute Tests
(DAT) was carried out in Kaduna State by Ikeotuonye (1982)
to determine the applicability »f DAT in Kaluna State
for the purpose ef educational and voecational guidance
and counselling, The testa’ were given to a stratified
random sample of 400 Secondary School 3tudents whose ages
ranged from 13 to 23 years, The ralighilily coafficient
observed from the study ranged fram .34 to .94 and the
standard errors of measuremsent from .33 to 2,86, The
results indicate that DAT are reliable and can be
applied appropriately for the purpose of guidance and
counmelling in Kaduna State,
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An attempt was made by Garba (1984) to standardized
some fifty test items in Integrated Science for use as
leaving test fer Junior Secondary Three in Gongola State
of Nigeria, The researcher used stratified random sample
to come up with the final number of students to teke the
final test. Q65 students were selected out of 26,335
atudents in form 3 in all the schools in the State. The
items try-out was done with a stratified random sample
of 364 students. After the item tryout the researcher
undertook the item analysis of the 80 objectives items
initially prepared, Item difficulty and item
discriminating power were computed, The researcher then
came up with 50 items which according to him satisfy the

criterin for selecting the final items,

The final test was administered to 965 students in
20 schools all over the state, The consistency of the
test was calculated by the use of both split-half and
test-retest methods, The reliability omefficient of
0,634 was obtained by split-half using the results of
fifty students end (Q.811 by test-retest approach again
using the results of f-i.tty students who took both the
preliminary and final tests, The validity index was
found to be 0,796 by using the rasults of fifty students
in the final test and their average marks for three

terms school examinations,
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The norms were obtained by the use of frequency
tables for the various strata, such as total Population,
total boys, total girls, urban subjects, rural subjects
ote; cummulative frequency table for the various strata
and percentile norms for the various groups, Measures

of central tendencies, measures of dispersion and

skewness and kurtosis were also calculated.

Observation: It is hereby observed fram Garba's

studies that:=-

(a) the process followed in selecting both the
achools and the subjects for both try-out and
final testing has not been thoroughly explained
in the resaarch methodology: This made it
doubtful to justify the representativeness of
the sample that took the test to represent all
the forms 3 students in Gongola State .,
Moreover in standardization what is required
is a large sample of the population rather
than randomised sample, The students that took
the test if compared with all the form 3
students (which the research claimed the test
to be meamt for) represented only about
3,66% of the pupulation. This percentage is
certainly not good for atandardlzzilion,
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(b) The researcher has not indicatod the research
time table to enable assessment of the test as
to whether it could be used as leaving test
for Junior Seccndary Three, However, judging
from the centent in the blue-print and the test
item, the test mostly covared form II
integrated science work, Therefore the test
as it is could net be meant as leaving test

for form II1I,

The researcher beliewesthat there could be quite a
nunber of attempts in standardization ef tests in Nigeria,
the reports of which are not easy to come by. This makes
it difficult for him to include more of such studies in
this section of the literature review, The ones reported
above are sy far the only ones he is able to lay his
hand on, With this ene may want to know what implicatians

this kinds of studies have en Nigerian Education System,

Brown (1983) enumerated the uses of standardized
achievement tests in instructional process, measuring
1.earning sut—comes, evaluation of instruction and
research, Standardized achievement tests are used to
provide information that can be used to improve
instruction which will comsequently improve students'
achievement, The mafe functions here are to help the
teacher plan his 4wstruction well as his students

performapeg wauld reflect the amount of efforts he puts



in his teaching, They help the teacher identify students
having special needs who nevd extra attention as a rosults
of their mental ability which may either be so high or so
low, Standardized achievement can be very useful in
selecting students for particular course or place them

at the appropriate class or school typo, They can as
well be very useful instruments for educational and
vocational guidance, The data from standardized
achievement tests can be used to evaluate the teachers,

curricula, instructional matefials, educational programmes

and instructional method,

The New National E;olicy en Bducation in Nigeria
emphasises the quality of instruction at =211 level of
learning; the implementation of continuous assessment
in schools which is guidance oriented; and the selection
and plaeement of students at the appropriate level of
education based on their needs and capabilities, One of
the ways that Nigeria can evaluate and control the
quality of instruction ef every teacher is by
administering standardized achievement tests base on
National, State and Local norms. This will give the
teachar, the students aes well as the government, the
apportunity 4o compare the students’ as well as the
school perform=ance with the national, state or local
norms, Hence both the teachers and the students are

put at alert for effective teaching and learning activitiea.
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Chapter 3

DESIGN OF THE STUDY,

3.1 The Population

It should be recalled that the main objective of this
study was to construct and standardize some test items
from the secondary 3 algebra course of the comtemporary
Junior Secondary School Mathematics Curriculum, The
purpose of which is to be used for assessing algebraic
achievement of all the Form 3 students in Kano State,
These standardized achievement tests in algebra, aimed
at helping the appropriate schools authorities check far
the subjective judgement, that classroam teachers are
likely tw make in the implementation of Gontinuoua.
Assessment system in the State, We have already noted
that one of the problems identified by the National
Steering Committee for the Implementation of Continucus
Assesament in the country was the comparability of
standard across schools, This study was aimed at
ensuring getting the required standard, placement of
astudents to the appropriate course in algebra in the
senior secondary institutions and certificating the

graduatagof the junior secondary schools in Kano State,

To achieve these purposes, the entire population of
Form 3 students were censidered, There were about

9113 studemts in 41 secondary institutions which had up
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to form 3 in the state at the time this study was

conducted in 1983, The number of schools include 32
Government Institutions, 7 Private Institutions and 2
Pederal Govermment Colleges. The population o which this
study would apply directly, should therefore be all the |
Form 3 students in Kano State, Whenthe tests are to be
used for the purposes they are designed the results eof this
study would only be comparable directly with Kano State
Form 3 Students in the Junior Secondary Schools, Their
use in any other states may be for resesrch purposes and

validation exercises, -

3.2 Sample, -

The subjects of this study were Sec;;éary School
Students in Kano and Kaduna States, The subjects from
Kaduna State were invelved at the firat try-out of the
teat items, the performances of whom are discussed in the
next chaphter, The subjects from Kane State included a
sample of atudents who just started Form 4 for the
gecond try-out and the students finishing Form 3 for the
final testing. Both these groups were expsected to have
completed the algebra course in this study as presented

in Appendix A.

The purpose of sampling is to achieve representativensss
of the characteristics of the peremeters of the parent

population, When random sampling is employed, -
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Table 3,1 Institutions Selected for Firs
Try-out in Zaria Local Government Area of

Kaduna Statg.,
s8/xo INSTITUTIONS SBX | SyMPLE
FORM 3
1. | Kufena College, Zaria Boys 64
5 Govt. Day Sec,Sch, Zaria] MNixed 62
R Barewa College, Zaria Boys 79
4, |Comm, College, Zaria Mixed 81
5e Girls Sec, Sch, Soba Girls 63
TOTAL 349

The Second Try-out involved 6 Institutions which were
randomly Selected based on stratified sampling, Table 3,2

below shows the Institutions involved,

Table 3,2 titutions Selected f econd
-Out o Stat
8/NO INSTITUTIONS SEX | SCH | POPULATION
TYPE| (FORM 4)

y = Fed, Govt Coll, Kano Mizad! PG 153
2 Sc,.3ec, Sch, D?Kudu Boys | P 203
kP Tech. College, VWudil Boys §{ P 183
4, Govt. Sec, Sch, Hadejia | Boys 858G 65
e Govt, Girls Sec,Sch, Kwa| Girls| SG 28
6. | Govt, Girls Sec,Sch,Kano| Girls| SG 27
TOTAL 659

Key:= FG = Foderal Govermment (Institution)

w
L)
]

State Government (Institutions)
P = Private (Institwtions)
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(ii) The Sample Por The Final Testing: The final

administration of the test involved fourteen institutioms
all over the state, Like in the Second Try-cut the
sampling employed was stratified methods to take care

of the different types of institutions and sex, The
nunber of institutions were to be fifteen but the
researcher was unable to administer the tests in any

of the two Federal Govermment Colleges, The reason
being that at the time the tests were to be administered
the two Colleges were busy involved in the interview
for admission into Form 1 classes and their seasional
examinations were on, in:\lhe requested for the tests

to be taken after their sea;simal exaninat ions, he was
made to understand that the students would vacate the
very day they finished the examinations, However, the
Table below shows the Institutions selected for the

final testing,
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Table 3,3, Institutions Selected For The Final Testing

s/NO INSTITUTIONS SEX SCH, | POPULATION
TiPE| (FORM 3)
1. | Govt,, Girls' SM.Soh.mrq Girls{. SG 196
2,| 8t, Louis Sec¢, 3ch, Kano | Girls| P 72
3.| Govt. Girls' Sc.Sch.Kwa | Girls]| SG 102
4,| Govt, Girls' Coll. Dala |Girls| SG 250
5. Aminu Kano Commercial
College, Kano Mixed| P 366
6. | Govt, Sec, Sch. Gaya Boys 3G 264
7. | Ahmadiyya See, Sch,Kano |Boys P 67
8. | Govt, Sec., Sch. Gwarzo Boys sG 340
9, | Govt, Sec, Comm,
School, Wadil Bays 8G 175
i0. { Govt, Sec, Sch.Dambatta |Boys 56 215
11, | Govt, Girls' Sec.
Schoo}, Kabo Girls] SG 55
12, | Govi, See, Sch. Cwale Boys 8G 334
13, | Science See, Sch, D/Tofa Boys P 232
14, { Rumfa College, Kano Boys S5G 413
TOTAL 3,081

3.3 Design Implementation,

The general rescarch design of this study was the

equivalent Form tests ar parallel tests strictly
following the standardizatiem processes under taken by
test publishers, The two, preliminary testings or
try-out consisted of five sets of teste (included in
dppendix D) which were meant to be parallel, The final

testing comprised of two equivalent testa, in Appendix P,
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" formed from the fifre foata administered at the |
proliminary stages in Kadux;a and Kano States for pilot
study. S |
The selection of the final test items in the twa

tests was made on the bases of difficulty level,
discrininating pov;w a3 in Appendix w, content validity
and objectives ef the area under study as indicated by
the curriculum, o

; ’I‘he norms were eatablismhed on the basie of grade
at atate lével, achocol types and sex; that ie boys and
girls, The reliability estimate of the two testa, the
percentile norms as well as standard score norms ara
shown statistically in chapter V, The nethod employed
in the development of the tests znd administration,
scoring and interpretation ef the test resulias _willl .

ba discussed later in chapter IV.
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Chapter 4,

-

DEVELOEMENT OF THE DaTA COLLECTION
INGTAUNENTS,

4,1 Intreduction,

The main purpose of this study is to.develop
standardized achievement tests in secondary 3 algebra
which would help _the classroon teachers evaluate
atudents parfor@ces in this section of mathemstics
as compared with their counterparts in ofther schools
in Kano State, This chapter is concerned with the
construction of the data gethering instruments, and

their reliability and validity.

™o stratogics were used to develop the instrumenta

for this study. First) test items were constructed by

the researcher, Throughout his reading and discussion
with educators and evaluators in Nigeria the researcher
is yet to come across some information sbout standardized
achievepont tests jn mathematics developed in Nigeria,

by Nigerians., Most examining bodies in the country,

like WLEC and WPI, step at trial testing their test items
pefore administration far the purpose of certification,
Korms have nover been developed in the strict sense of
standardization of achievemenis by these exomining bodies,

In the interest of Continuous Asgegsensnt in schools,
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two parallel tests yere finally designed and standardized,
following the procedure for test construction in

standardization process,

Second, a one day workshop was prepared to help
the researcher develop valid and reliable items as well

as administration procedure, These are disoussed below,

4,2 ltems Constructed,

In developing the teet items the researcher
throughly analysed the curriculum in Appendix A. The
content and the objectives were first specified. A
two-way grid was then developed to relate the content
with the behaviour cutcomes expected at class % algehga
course to form a model of the test plan, The main
idea presented in the medel ef the study therefore
related the algebra content of sccondary J with the

behaviour outcome developeds by the researcher,

A lock at the content reveals that three main topics

are supposed to be treated., These are:-

1.0 Factorization
2.0 Eguations

3.0 Variation

It is the ragearoharla views that from the
curriculum, all cognitive behaviour manifesatatiens

presented by Blagn (1956) in his famous T xonomy of



Educaticnal Objectives, can be tested at this stage of
the students' education, But he does not feel that they
need to be presented in the same form discussed by Bloom,
It should be noted that, avital and Shettleworth (1968);
#ilson (1971); Husen (19€7) and Wood (1968) to mention

a few came up with their own model of evaluating
mathematics achievements, For developing the model of
this study the following stages of cognitive behaviour

have been identified:-

A0 Knewledge
B.0 HMathematical Skills

8.0 Problem-solving,

A table was developed to guide the construction of
the test items which would test the expected behaviour
outcomes, The proportion of each as shown in Table
4.1 below was decided by the researcher based on the
relative emphasis.on the curriculum, the time that would
likely be spent en teaching each topic and the length of
the topic treatment in the textbooks written on the
curriculum, It has been observed that more emphasis in
term of length is given to solutions of equations which
calls for acquisition of skills, Hence the largest
proprotion given to equations and skills in this
model, The proportions of other areas were also based

on the same principles,
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Table 4.1. Guideline For Constructing The Test Items
For Standardized Achievement Test
For Junior Secondary % Algebra,
CONTENT A.O.KNOW] B.O MATHEL C,0,PRO-| TOTAIl PER-
LEDGB MATICAL BLEM CENTAGE
SKILLS | SOLVING
1.0 | Pactorization A 2 10 | 37.04%
2,0 | Bguations 10 2 12 | 44,44%
.3.‘ Variation 1 2 2 5 18,52%
Total 9 14 4 27
Percentage 33,356 51,85% 14,82% 100%

Bach of the five sets of tests administered in the

two try-out as well as the two sets of tests at the

final testing carried the above model, There were 27

items in each test as indicated by Table 4.1.

After a more critical look at the curriculum the

above table has been expanded t2 provide for more

information about the content and the expected behaviour

outconmea,

The content area is expanded as follows:

1.0

Factorization

1.1

1.2

Factorization by grouping
Difference of two squares
Quadratic Polynomial

Application of Factorization

to Arithmetie,



2,0

3.0

Bjuations

2.1 Solutions of BEquation involving
Fractions

2.2 Word Problems involving Fractions

2.3 Solution of Simultaneous Equations
including Wordd problems,

2.4 Changing the subject of the formula,

Variation

3,1 Direct variation

3.2 Inverse variation

3.3 Partial variation

3.4 Joint wvariatiom,

The behaviour eutcomes are expanded as follows:=-

A.0

B,0O

Knowledge

A.1 Knewledge of Terms

A.2 Knowledge of Concepts

A.3 FKnowledge of Generalizationg

A.4 FKnowledge of Rules

Mathematical Scills

B.1 Ability ta compute and manipulate
with numbers

B.2 Ability to translate and Interpret
Mathematical Problem

B.,3 Ability Yo solve routine problem,



.0 Problem-Solving
Cel . Abllity to emalyze data and Recognize
patterns
C.2 Ability to solve Non-Routine Problems

C.3 Ability to Discover Relationships

C.,4 Ability to critize procedure for

solving Mathematical Problems,

i more detailed table of apecification was then
developed below to provide for more information about
the test content and the expected behaviour outcome,

Same principles used to develop Table 4.1 were applied

in developing this table,
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Table 4.2 Table of §pecifigatgg for the ﬁtang;dized
Test for Junior

CONTENT

BEHAVIOUR

I A. 0 L]
¥ KNOWLEGE

B0 MATHE C.0. PROBIEM-

SKILLS SOLVING

Terms

A.d

A.,2 Concepts

A.3 Generalizationg

L

4 Rules

-
L ]

Manipulation

Computation g

Analysis of Data &

Recognition of Pattern
C.2 Solution of Non~Routine

Problems

C.3 Discovery of Relationship

C.4 Criticize Procedure

B.,2 Translation & Interpretation

B,3 Routine Problems

B.1
c.1

1.0

Eﬂ;. to A!:ith. :

2,0

FACTORIZATION

1.1 Factorization by

Grouping

TOTAL

1.2 Difference of
o8

M
1.7 Qadratic
Poly-nomials

i

1.4 Application of

EQUATIONS

2.1 Equation
involving Fract,

n

2,2 World Problem

2,3 Simultaneous
Equation

2.4 Changing the &1bi
of the Formula

VARIATION
3.1

Direct Variation !

3.2

Inverse Variat ion !

3.3 Partial Variation

3.4 Joint Variation

—

TOPAL

Wi
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The test-items were developed from booke written
for the New Curriculum under study, They include New
General Maths for West Africa by Channon, Smith, Head,
lalejaiye and Macrae; Oxford Secondary Mathematics by
Adelaja, Lassa, Oyelese, Paling and Wardle; Junior
Secondary Mathematics by Okosd, Ferris and Busbridge;
Macmillan Junior Secondary Mathematics by 0jo Ogaum and
Sambo; and New School Mathematics by Bma, Jahun, Chee
and Sin, In particular the reaearc‘ier used his experience
in writing of books for the curriculum which was based on
his classroam teaching to write the test-items,
Originally, 212 short answer and essay items were
constructed, The researcher is fully aware of the facts
that moat standardized tests are objectives types., The
use of short answer and essay type items in this study
is motivated by the fact that the model so developed
could best be teated by these type of items, It is the
researcher's convinction that the acquision of skills
and preblem-solving behaviour could best be assessed
through the process employed by the students in solving
problem, This will indicate to the teacher the areas
where the students need some remedial work and the 3teps
where the students missed the process, They will also
take care of correction for guessing and show the

actual effort put by the students in their attempt to
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answer the question, Moreso in Mathematics the scoring
of these types of items could be very objective by using

a carefully prepared marking scheme,

A copy each of the items constructed was given to
five teachers of Form 3 in some schools in Zaria and two
lecturers in Ahmadu Bells University for content
validation., It should be recalled that we have already
noted in chapter 2 that in standardization what is
always needed was content validity, though often also
criterion-related validity may be needed, Brown (1976).

For this study content validity was employed,

The teachers and the lecturers went through all the
212 items and passed their comments and suggestioms,
The comment» and suggestions were ineocrporated and f{ ive
sets of tests were developed each containing 27 questions,
These were supposed to be parallel, In order to be sure
of their face equivalent the tests were again given te the
Secorndary Schogl tewsheps:foy:their criticism, . Al]l the teachers
accepted that the items were equally weighted for the
content as well as difficulty level and standard fer the

topics and class under study.
4:3  Pirst Try-out
The five pbéta of tests were administered to Form 3

students as indicated in Table 4.1. To-halp in checking

the difficulty of the tests, the same sets of tests were
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administered to Form 2 and Form 4 students, The tests
were administered in close succession by the researcher
with the help of some teachers in the various
institutions between June and July, 1982, The scoring
of the tests were done by the researcher and the results
were very poor, There was no single item that was scored
correctly by more than 42 students out of 349 students
who took the test, The highest score in the test was
11%, Very few students scored between 2% to 11%, Most
of the students scored 0%, To the researcher the
results did not give anything to study. The results were
therefore discarded. See Appendix B for saome results of

this try-out,

It was however observed during the test administration
that there were some abnormaldties in the conduct of the
test and the ptudents attitude towards the tests, One
of the abnormalities was-taused .y the researcher's
ignorance of the awount of teacning that was done to the
atudents in all the achools, The researcher assumed
that the students had had some three years of good
mathematics teaching, But it was discovered through
discussions with the students as well as the teachers
that the students were never tmught for one or two years
out of their 3 years study in the schools, Another

abnormaelity is that the students did not seem to be
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sarious about the test because they knew that it was not
going to count en their reports for the session, The

students were therefore not in examination mood.

In order to find out the real condition in the
schools with regard the teaching, the content of
algebra in secondary 3 and to control the abnormalities
identified above, a one day workshop was conducted
involving teachers at secondary schools level in Kano

State,

4.4 The Workshop,

With the help of the Chief Inspector of BEducation
in charge of Kano Educational Resource Centre a one
day workshop was conducted on 9th October, 1982 at the
Centre, Fifty nine (59) teachers of Form 3 and 4 all gyer
the State  and the State Inspector of Mathematica
represented twenty nine Institutions. The workshop
discussed among uther things the algebra syllabus taught
in Forms 3; the text-books used; the strength of
mathemgtisg teaching staff in schools in the astate; the
average number of period per week; and the test-items

developed for the Kaduna State try-out,

During the workshop <he teachers filled in the
research information sheet which gave the researcher some

ideas about the strength of mathematics tescharg, their
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qualification and experience as well as the number of
periods taught in a week. The information collected
helped in identifying the Institutions that aculd be

inveived in the shudys (The Proforma im ippendix B.)

The topice under study in the new curriculum were
presented to the teachers for their scrutiny., It was
discovered that some topics were treated in Form 2
using the old syllabus while others were to be treated
in Form 3, Some adjustments for the whole state in the
old syllabus to fit in the new syllabus were suggested
by the State Imspector for Mathematics which were
accepted by all the schools, This was as a rosult of the
discussion of the whole syllabus for secondary schools
which prepared students for GCB/SC Exsminations, It
was discussed that all the algebra topics presented be
spread to cover the teaching for the whole year of
Form 3 in the State,

With regard to text-books it waw diseovered that
moet Institutions in thg State used New General
Mathematics for Yast ifrica, It was then agreed that
the book be nused plus any other text-books that covered

the topics in the new syllabus,

There was a thorough discussion en the 18% rsfinmed
items from the original 212 items used in Kaduna State,

Many suggestiona weee made hy the participating teachera
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for improving the items, These were incorporated and

further review of the iteme was made,

Later the teacheis' assistance was solicited in

adding more items to the bank, Many teachers
submitted their terminal and sessional tests givem to
their students to the researcher and promise to send
some more items, A week later the researcher started to
receive more items developed by the individual teachers
from institution through the 8tate Inspector, Thease
were incoryurated into the items already discussed and

used in the second try-out.

4.5 BSecond Try-out,

On 26 November, 1982 five sets of tests were
administered to 659 Form 4 students in six institutions
as presented in Table 3,2, The tests were administered in

close succession on the ssme day in all the institutions,
The same five sets of tests were also administered to

66 Form 3 students in the same manner in % of the
institutions at the same time, This was intended to
check the difficulty level ef the tests using the set of
atudents who would be taking the test by the time they

completed the course in June, 1983,

Bach of the five tests included 27 items which

were content validated by six experienced Porm 3 and 4
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teachers whose schools were not taking the tests and the
State Inspector of Mathematics, The criteria of
validation were course cbjective, content coverage, scope
and standard of the tests, All teachers agreed that the
items were within the experience of the students with the
exception of the items on variation and changing the
subject ef the formula which were not treated in either
forms 1, 2 or 3 in the old syllabus, However, it was
ascertained that the items so developed in these
seotions were the types within the standard, The tests
questions were the modified version of the items
discussed at the workshop and the submission of the
various teachers whc attended the workshop,

t:t) adminisvration.

Bach of the five sets of tests was arranged
according to varying level of complexity. They were
then typed and duplicated and arranged in envelopes
according to the number of students in each class for
each sahool. The researcher went to each of the
schools and submitted the examination papers. These
included the question papers on which the astudents
answered the questions, graph papers, a proforma

requesting the teachers' comments about the examinations,
direction for administering the tests and the marking
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schemes, .'I'.he marking schemes were throughly discussed
with the teachers, The instruction to the students was
also written at the cover for the question and answer.
Papers, As mentioned earlier all the schocls took the

tests in the morning of 26 November, 1982,

(1i) The Results.

The teachers in the schools ecored the tests strictly
using the marking scheme., They later submitted all
the test papers together with the studentd results as
requested in the instruction to the examiner. Tour of
the schools which took the tests reported that they used
the same test results for their terminal reports, The
students performances were later subjected to

statistical analysis,

(1i1) Statistical Analysis,

Since the five sets of tests were meant to be
equivalent, the first analysis was to determine the
extent to which they were equivalent, It should be
recalled that the five sets of tests were administered
to five groups of students on random basis in the class,
That is, each of the teast was taken by a section of
students in each class randomly divided inte five, The
five groups of the students were equivalent groups.
It should also be recalled that Kulkahi (1969) reportg@ithat

for the forms of the testa to be equivalent the means
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and standard deviations obtained by the groups would be about
the same, To this effect the means, atandard deviations and
probability coefficients of the five sets of tests were
calculated using t - test, The results showed that sets 1 and
5; and sets 2, 3 and 4 were equivalent by virtue of their means
and standard deviations as indicated by the Table 4,3

below, . Also the results showed a high correlation at 0,01
level of significance for all the five sets eof tests. This
implies that all the five sets of tests can be said to be
parallel in that there is no significant difference between the
means and the standard deviations of all of them, Hence a
reliable samples eof the course content under study, It also
further supported the content validity of the tests and indicated

that the course objectives are achievable,
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Table 4.3 gSignificance of Means ond Variance

. -
%,=23.96 ¥ e . ¥,=23.40 =107 94
s _ =.,TT Prob=,443 F=1.17 Prob=.38
12=21.69 0,=21.59 147
i1=23.96 c1=23¢ 40 94
2. ; ~,80 Prob=,370 | P=1,14 Prob=,4T1
13=21.30 0,=21.91 151
i1=23.96 Og=23.40 94
5 t=,57 Prob=505 F_1,24 Prob=,233
14.—.21.99 04=.21.03 139
!1-23.96 U1=23.40 94
4, t=.13 Prob=.899 F=1,08 Prob=.697
'25=23.56 0‘5=22.56 128
X =21.69 021,59 147
5. t=.15 Prob=.87T7 F=1.0% Prob=.697
!_5-21.30 63=21.91 151
i2'.21.69 21,59 147
6. te,12 Prob=,906 F=1,05 Prob=,755
14=21.99 U4=21.03 139
xfm.sg 0'2=21.59 147
: t= 27 Prob=,786 F=1,09 Probe=, 607
3{5=23.56 ¥,=22.56 128
15_2— 1% 0=21.91 151
X.=21,99 d.=21,03 139
4 4
Xoe=21,30 21,91 151
9. T t=,85 Prb=,3%98 Pe=1,06 Prob=,730
xs=23.55 0'5=21.56 128
14321.99 d4=21.03 139
t -,59 Prob=,557 F=1.15 Prob=,419
15.23.56 65=22.5 6 128

level of gﬂ{nif‘igpnce.

Meams and Stpanderd Deviations not siznificant a
S0 18R Ak
A\l d
(?{/;/:‘:'/ ;\



102

The second analysis was to determined the difficulty
level and discriminating power. As the marks of the 27
items range from 2 to 8 a candidates was considered to have
got an item correct if he/she got the 2 marks in all the
items carrying a maxipum of 2 marks; 2 marks in all items
carrying maximum of % marks; % marks in all items ﬁa.rryins
a maximum of 4 marks; 4 marks in all the items carrying a
maximum of 5 and 6 marks ;" and 6 marks in the itém carrying’ a
maximum of 8 marks for the purpose of compuking’ thec item
difficulty level and discriminating power,

The item difficulty level was calculated for each set
of test using all the candidates who toock each test. It
should be recalled that the index of items difficulty
indicated the percentage of candidates who scored an item
correctly, For this study the following statistical
formula was used to determine the difficulty level at the

second try-out,

P = %xwomara

P = difficulty index

R = the number of candidates who got the
item right

T = the total number of candidate who

tried the item,

Gronlund (§981;258).



103

The discriminating power of an item differentiates
between students with high and low achievement, It is
obtained by subtracting the number of students who got an
item correctly in the lower group from the number of
students who got the item correctly in the upper group and
dividing by the number of students in each of the two groups.
The determination of the upper group and lower group is
usually done by selecting some random sample of the students
who took the test especially where the sample ia large;
Brown (1976). For example if 275 candidate took a test,
100 candidates may be randomly selected for the calculation
of the discriminating index, On the other hand the total
number of candidates who took the test can be used for
classifying students into upper and lower groups for the
purpose of calculating the discrimination index for each
item, When this is done, it is known as the internal
consistancy method of computing indices of item
discriminating power; Ahmann & Glock (1963). A
decision should then be made as to which part of the
distribution of scores is the upper group and which part
is the lower group, Some select the lower and upper halves
of the distridution, othemw the lower and upper third,
discarding the middle third while others select the
lower and upper 27% disecarding the middle 46%, Ahmann

and §lock however report that the last selection has
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received a great deal of support by testing specialists,

For the purpose of this study the discriminating index
was caleulated using 81l the candidates who took each set
of the test with lower and upper 27% of the distribution,

The following formula was used i~

Y - E%'L where

D = discrimination index

U = rmumber of students iy the upper group
who scored the item vight

L = number of students in the lower group
who scored the item right

N = number ,f studenta in each of the two groups.

Generally for standardized achievement test, items with
difficulties of ,5 are considered eptimal, But there are
cases when one would use warm up items at the beginning
of a test to build confidence and get the students to the
testing condition., 8uch items should be quite easy,

On the other hand if the tests are deeigned to discriminate
at a particular point the average item difficulty should bde
tlose to that point. Thus if ome yanted to differentiate

the top 20 percent of a group from the rest of the students,

the best approgch would be to use items that only 20
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percent of the candidates answer correctly; that is items
with an average difficulty index of around .2; Brown
(1983), Similarly for the discriminating power, an index
of .4 and above is considered to be ideal, but for
practical consideration as a rule of thumb we ¢an say that
any indices between .15 to .20 or higher would indicate

. goed discrimination; Brown (1983),

This study, therefore considered the difficulty level
of .09 and above for the final tests, This will allow the
test user to differentiate at around 10% of the group who
would likely be placed for special classes that might
require more mathematics, Also the discriminatipg index
of .25 and above were considered for the final tests,

The tables for difficulty level and discrimination

index are in Appendix ¥

4.6 The Pinal Test,

The results of the item analysis helped the
researcher to select the items that were finally
adninistered to 3081 students of 14 institutions all
over the state as indicated in Table 3,3, 'Two Bets of
parallel tests were prepared. As in the second try-out,
each test consisted of 27 short-answer and ocssay type
items of varying complexity in line with the guideline
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already developed earlier in this chapter, The tests were
administered and scored in various institutions by the
teachers using the directions and marking schemes that
were collected by them from the researcher, The
Administration of the tests took place at different dates
in the various institutions, betweem June and July, 1983,
This is becsuse majority of the schools which took the
tests wanted to use the results of the tests for their end
of temm examinations which were time-tabled for different
dates in different inetitutions. All teachers involved
in marking the tests were properly co-ordinated as to how

and where to award marks in the students solutions,

All the test papers and results sheets were returned
to the researcher except that of Rumfa College in which
only the results sheets were returned. The reason vas thet
the Principal directed the teachers to give the marked
papers back o the studentsand thay were never retrieved,
Unfortunately again, the resulte sheets of the same college
were parts of the properties stolen when the researcher
was attacked by armed robbers in his Sharada Residence
before the information was stored into the computer,

Hence the researcher's inability to use the results of
fourteen institutions as shown in Table %,3 for the final
analysis,
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4,7 Statigtical Analysis of Final Testing.

The analysis ef the test results involved two main

statistical tests.

4., the determination of Norms; and

ii, reliability estimate,

(i) MNorms: Tt should be recalled that one of the
main objectives of this study was to establish norms, The

test scores are interpreted through the establishment of:

(a) Class norms for all the distributionm,
(b) Sex norms, and

(¢) Institution type norms,

The scores were then expressed in terms of
frequency distributions by norms with tables and graphical
representations. Al®so percentile rank, normalized
standard scores, skewness and kurtosis as well as standard
errora of measurement of each norm were represented, ABU

Computing Fecilities were used for the analysis of the

results,

Frequepcy Table, The scorea obtulned by weach =f *he
whole group and of the sub~groups in each test are arranged
in muccesgpive range on the table, This shows how many
oandidates fall within each range,
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Graphical Representatior-  Tle frequenay polygon of the
distribution of each test scores for the whole group and
sub-groupe are presented, This is to determine the
normalcy of the distribution for the whole group and

sub-groups in each test,

Percentile Ranlkg. Percentile Ranks for tho wtiole group

and for each sub-group are calculated by using the method
suggested by Brown (1983); That is
(a) Preparing a frequency distribution of the scores
(b) Pinding the eumilative frequemcy (CF) of the lower
limit of each score, This is done by finding
the sum of all scores below the scores in
qnsat‘i.cm..
(¢) FPinding the cumulative. frequency to the mid-point
of tha score interval (CPmp), This is obtaimed
by adding one-half the mumber of acores in the

interval to the P,
(d) Finding the cumlative proportion (QP) by
dividing CPFmp by n, the total number of scores,
(e) In finding the percemtile rank (PR), we

mltiply by 104.
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The above steps are put in tabular form below:

Table 4,4 Computation of Percepntile Rank,
scores F  CF  “wp  cp R

X, £, CF, cpmp1 CP, PR,

X, f1 CF2 CF'm , CP2 PR2

H $ : : : ¢

X, £y CF 3 CFmPk CP, PRy
Normalized Standard Scores. Since the raw scores of

this study are not normally distributed the researcher

used normalized standard score procedures in order to

adjust the scores into normal distribution as advised

by Brown (1

employed,

(a)

(v)

976).

To do this the following stepd were

From the compmtation of percentile rank find

the commulative proportion (CP) of the raw score,

Using the Table of the Areas of the Normal

curve, we find the Z-score comparable to the

CP,

For this study the table prepared by

Glass and Stanley (1970) ia used, .
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(¢) We then transform the scores to asnother scale,
We use area transformation with a mean

of 50 and a standard deviation of 10 points,

That is T = 50 + 10Z.

The Table below shows the tabulating procedure,

Table 4,5 Computation of Normalized
Standard Scores.

Raw Scores Commulative Standard Trans-—
Protmrtion Score (2) formed
c

P) st.se. (1),
% or, , ,
X CP, Z; T,
- 3 cPy 24 N

Skewness and Kurtosis, The rational for calculating

the Skewness of the scores is to determine the nature of
the distribution against the normal curve, It is

calculated using the formula.

Standard Deviation,

When the distribution is . ynmetrical mean minus

median is zero, but when the cistribution i3 asymmetrical
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the g. ,(0. Also when the distribution is positively
skewed g is positive, when negatively skewed g is

negative,

The concept of Kurtosis is closely linked to the
relative thickness of the tail of the distribution, It is
calculated to detemmine the normalcy of the curve, For
a normal distribution the Kurtosis is 0, For a leptokurtic
distribution the Kurtosis is greater than zero and for a

platykurtic distribution the Kurtcais is less than zero.

(1i) Reliability Estimate., This is calculated using
Pearson Product-Moment based on split~half, The
regearcher was unable to administer the two sets of tests
to the same group of students during the data collecting
process because of the large mumber of students involved
in the study, This have allowed the correlation for
equivalence to detemine the extent to which the two tests
are parnllel by Product-Moment only, The researcher is
aware of the fact that few students in a study like this
can be administered the twe sets for the purpose of
determining the estimate for equivalence, But he is again

unable to do this,

Pearson Product-Moment. Each of the two sets of tests

has been split into two halves; odd-numbered and even-
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pumbered items by norms, Since there are 27 items in each
test, the two halves contain 13 items each by setting the
27th item to blank, Product Moment formula as stated
below is applied to obtain the correlation of the half-

length test value of each test by norm,

S rown, In order to get the total test
reliability coefficient, the reliability estimate obtained
by spliting each test by the use of Product-Moment is
stepped up into full-length value, This is done by the

use of Spearman Brown formulas

2r
8

+T
15

The estimates pbtained by both ProducteMoment and
Spearman Brown are presented in chapter 5 by test set

and norma,

Standard Brrors of Meagurement, Jhe relishility ef
the tests was further invesiigated by examining the
standard ervor of measurement of the tests for each group,
tord (1955) defines the standard error of measurement

associated with Paychological testing asi-
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essthe standard deviation of scorea an
individual might be expected to obtain

on a large number of parallel test
forms.

Ferguson (1981; 443).

It should be noted that one of the main objectives
of psychological testing is to have the observed scores
reflect the true scores with as little error as possible,
In order to get to the true scores the obtained scores
should approximate to,= near as possible, the true
scores of the individual's performances, The assumption
here is that the ability of the individual remains
unchanged and is not affected by variables such as
practice, maturity, ambiguity of the items and the like,
In other words by calculating the standard error of
measurement we are trying to determmine the reliability

estimate of the tests,
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_ Chapter 5

DATA PRESKNTATION AND ANALYSIS,

5.1 Introduction.

This chapter is concerned with the organization,
statistical analysis and interpretation of the data
obtained from this study, It establishes the various
norms as discussed in the previous chapters, These
include the class norms, the sex norms(Boye and Girls)
and the schocl type norms (Private and State Government,)
Percentile Ranlg and Normalised Standard Scores are
established from the study data obtained from two sets of
ta;tu on algebra administered to class 3 students in Kano
State, Altogether five norms have been established for

each test set,

5.2 Freguency Distribution of the
Study Data,

i. Means and Standard Deviations: The students' mean

scores and standard deviations on each teat set ard
for each group is presented in Table 5,1 below, 1t
should be recalled that one method of establishing
the degree of equivalenoce of two tests is to observe
that the means and standard deviations of the test
scores to be about the same, Brown (1976) and

Rulkarni (1968), From this study, therefore, the
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performance of two groups norms out of the five norms

established in this study have indicated that the two
forms of the tests are equivalent., These are the
performances of Girls Institutions and the Private
Institutions, The remaining norms have somehow shown
low degree of equivalence which may be attributed to
the kind of attention the students received from
either the school administrations or the teachers,

It was observed during the visits to the schools and
the workshop that most Govermment Girls Institutions

had more qualified mathematics teachers than the boys.

Table 5,1 Me 4 St Deviations
The Various Norms and Test Set.

Test Set Total Boys* Girls* Private Gogtate o

X 7.94 6.36 7.65 13.93 S.27

A 0] 9.86 9,18 9.28 11,87 7.40
N 1356 838 319 418 938

CLeemE T . £ M ". . '..'.".,p‘“" :'.vl" L T
3 6.51 4,36 7.16 13.91 4,15

B SD 9,38 7.7 9.9 11.66 7.06
N 1300 778 56 314 86

*iixed Institution not included in the sex norns,
The mean scores ef. Private norms is higher than
any of the ether type of norms., This could also be
attributed to the fact that students in these type

of schools have better teaching facilities and
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better teachers especially that the schools recruit

and maintain their own teachers, The relatively higher
mean scores ef girls nerms in relation to the ether
norms apart from the Private norms can be accounted
by the observation made earlier. That is having more

qualified teachers,

Table 5,2 Significance Of The Difference

Between Means,
Teat Set Variables > 4 SD T.Value DF
Beys .36 9,18 x
Girls 7.65 9,28 2,115 1155
A Private 13.9% 11.87
State- 13, 746°F 1354
Gevt, 52T 7.40 :
’ Beys 4,36 7,71 xx
Girls 7.16 9.9 4,667 1132
B Private 13.91 11.66 e
State- 14,145 1298
Gevt. 4,15 17.06

x Significant at .05 level ef Significance

xxSignificant at (01 level ef Significance,

The tests 'of the significance of the difference
between two means in Table 5,¢ indicate that there
is a significant difference between girls' and boys'
achievements in algebra at .05 level of significance
for Set A and ¢t .Q01 level of significengs for

Set B Also ¥ignificant differance exigte in algebra
pchievements between students in Private Schools and
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State Government Schools at ,001 level of significance for
Set A and Set B tests, This helps to justify the

eatablishment of the different norms,

Skewness And Kurtosis:- The Skewness and Kurtoesis of

the éistribution is presented in Table 5.3 The Table
indicates that the distributions ef the various norms for
both sets of tests are positively skewed. This shows that
the tests are difficult ones and most students scored

very low, It has already been indicated that the tests
have been prepared te help determine the top 10% of the
students population who sheuld be placed in the appropriate
type of Senior Secondary Schools that may demand more
mathematics than others, such as Senior Secondary Schools

Science er Technical,

Table 5.3 Skewness And Kurtosis of Scores Distributien

(144)

Of The Various Norms And Test Set.
Test Set Total Boys Girls Private State
Govt.
n Skewness 1.9 2.T1 1.81 1.42 2.28
Kurtosis 5.33 10,41 4,03 3.06 6,47
B Skewmess 4,22 2.96 2,61 137 - 2.87
Kurtosis 19,11 10,38 10,66 3.14 10,46

The Curves of the distributions are, therefore,
asymmetrical as observe from the Table, The values
of the Kurtosis indicate that the distributions, are

leptokurtics since all the values are positive,

Frequency Tables Ané Frequency Polygon:~ The raw scores
of the distributions have been tabulated using the



117 118

class-interval of five peints., The tabulations have been
done fer all the five norms identified above, This gives
ten tables, two for each norms based on the two tests as
shown in Appendix H, To give more meaning to the frequency
tables, a frequency polygon is presanted for each test
set to shew the nature ef the distribution for each norm,
The frequency polygons are presented in Figs, 5.1 - 5.10,
On the whole the distribution of scores shows that
the twe sets of tests are very difficult for the populatimn
upder study. In all the norms, the students' performances
are very low. Most students in the warious norms scored less
than 5%, In fact in all the norms but one, that is the
Private Inastitutions ever 50% of the students scores less
than 5%, It can alsi be observed that less than 114 of
the students who took these tests scored upto 20% in the
tests in the four norms, While in one norms which is the
Private Institutions abeut 24% ef the students scored upto
20% in the tests, This makes the tests suitable and
acceptable fer determining the top 10% of the students
population for placement to Senior Secondary Schools

that may require more mathematics,
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FIG. 5.5
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FIG. 5.8
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FIG. 5.9
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FIG. 5.10

PREQUENCY POLYGON OF SeT B
STATE GOVERNMENT




- - I I

.5 Percentile Ranks Of The Test Scoreg.

The percentile ranks of the test scores have beem
caleulated for each norms in the two sets of tests. They
are presented in “Appendin: I, The caleulation
followed the procedure described in the last chapter.
The percentile ranks of all the nors are generally high,
This might be attributed to the fact that wajority of the
students who took the tests scored very low and the
distribution of the tests scores cluster arcund the low
percentile points which are represented by very high

frequencies,

The tables present the transformation of the

obgerved scores to the percentile ranks, The students

. raw scores can he interpreted . to the percentile ranks

and vice-varsn, For exanple, in the .percentile rank table
. of set A for total the raw scores of 20-24 are represented
B by the percentile rank of 90,5, That is any student
scoring narks between 20~24 performs higher than 90,9% of
class 3 students in Kanc State nnd Lower than 9,5% of the
¢lags 3 sbudents in set A, While the same scores in the
sme set of test in Private Institutions show the
percentile rank of 78.5, Which means that the student

" in Private Institution only performs higher than

78.5% of the class 3 students in a1l the Private

Institutions in the Btate,
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5.4, Normalized Standard Scores Of The
Distribution,

The raw scores of the students performances have
again been transformed into normalized standard scores,
The calculation procedures employed have been described

in the last chapter,

Mppendix J shows the convertion of raw scores
to normalized standard scores for each norm and test set,
The use of normalized standard scores here is only for
comparing the raw scores with the T- Scores. Otherwise
transforning scores into Z- Seores should only be done with
the scores that are normally distributed, Since the
distribution in any of the norms is nowhere near
normality, percentile ranks are more appropriate and
should be used for interpretating and using results in

this study.
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5.5. Reliability Estimate,

The students' scores on the odd~numbered and even-
numbered items are correlated in each of the two tests

by norms using the Pearson Product-lioment formula:-

wtn . zin

S ETT T T fit-(28)° ]

The half-length test reliability Coefficients are

shown in Table 5, 1.

Table 5.4 Half-Length Relirability Coefficients
of Each Test By Norms,

Test Set Total Boys Girls Private State
Government

> «T187 .7580 . 6400 . 7092 . 6459

A
N 1356 838 319 418 938
r L1758 « 7955 . 7349 . 7487 .T240

B
N 1300 T8 356 314 9B6

All the reliability coefficients are significant
at .001.

The half-length reliability coefficients are then
corrected with the Spearman Brown formula in order to
obtain an unbiased estimate of the reliability of the

full-length test,
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2r
s

1+
a

Where r, is the reliability coefficient of the full-
length tests;

T, is the reliability ef the half-length test value,

The full-length test reliability coefficients are

shown in Table 5.4

Table 5.4.. Reliability Coefficients of Bach

Test i 8.
Test Set Total Boys Girls Private State
Government
r L5 .86 .18 .8% .78
2
A
N 1356 838 319 419 938
r2 .87 .89 .85 .86 .84
B
N 1300 718 356 314 986

It is noteworthy that eight of the ten correlation
coefficients are all within the ,80's and two are in the
late ,70's, It can therefore be claimed that the tests
are good, Anastasi (1976), Adam (1966), Brown (1983) and
Gronlund (1981) suggest that reliability coefficients
of good tests should usually fall in the .80's or .90's,

This is moreso with standardized tests,
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| It can bé observed from the.Table that. the

reliability coefficients of set B teat is consistently
high in all the norms, While relatively low reliability
soefficients in set A test for Girls and State Government
Schoola are realigzed, It can, therefore, be inferred that
Set B test is a:-ﬂr'noré consistant test than the Set A test
for all the norms, even though the differences are not
gignificant. Also the relisbility coefficients obtained
for total (Grade), Boys and Private norms in both two teats
are consistantly high, especially that of Boys' nerm, This
implies that the two tests can be administered inter-
changeably with a very high degree of confidemce. Even in
the norms where comparatively low coefficlenta are
realized in Set A test, the virtue of the equality of the
means and standard deviations as cbtained in Table 5.1,
especially for Girls, make the inter-change possible

with high degree of confidence,

On the whole, it can be concluded that the tests are

consistant, inter-changesble and parallsl,



5.6. Standard Brror of Measurement , .
- .

The Table below shows the stamdard error of

measurement mﬂ for each norms,

Table 5. 6, Standard Brror of lieasurement

of Bach Test By Horms,

13,

8'1\::1: Total  Boys Girls  Private Gof‘eg; -
L B, 0. 0.32 0,52 0.58 0.24
N 1356 8738 319 418 938
SB, 0.26 0.28  0.52 0,66 0.23
N 1300 78 356 B6

314

It can be observed from the Table that, the margin

of error surrounding the individual's test score is very

low indeed for all the norms,
claim that the tests do infact measure the £rig:

individual performances, Thus, strengthening the

reliability of the tests for all the norms.,

One is therefore safe to
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Chapter 6,

DISCUSSION, M'JU.J, I'FC 2. CION AND
RBCOMMEN DAL LONS,

6.1 Discussion.

The Data obtained from this study have been presented,
analysed and interpreled 1in chapter 5, These show the
practical procedure for s.andardizatim process. This
chapter provides scme further discussion of the results and
give some guidelines for using the tests to whoever wants

to use them for the purposes they are developed,

(1) Distribution of the Study Data, The means and
standard deviations of the distribution by norms

indicate differemt degree of equivalence, Two of the
norms, that is, Private and Girls, show very high
degree of equivalence by virtue of their means and
standard deviations as suggested by Brown (1976) and
Kalkarni (1968), The Girls' norm has ,49 and .62
ag the difference between the means and standard
deviationdof set A test and set B test respectively,
While the Private has .02 and .21 accordingly. The
difference in means and standard deviations of set

A test and set B test in Grade (Total) norm is 1.43
and ,48 respectively while State Government norm
has 1.12 and .34 accordingly. These show that by

virtue of standard deviation in the two norms the
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two tests are very close to being highly wvarallel,
The Boys' norms, however, shows wider range between
the means and the standard deviations of the two tests;

1.12 and .34 have been observed respectively,

It has, again been observed that in all the norms
but Private the standard deviations are greater than
the means. This implies that the distribution of ‘scores

‘ very wide range,
coneentrate mround zero with /4 The results of this

atudy alsec show that girls have higher achievement
in algebra than boys, all factors contributing to the
succegs of teaching and learming activities not
withstanding; and Private Institutions perform better

than State Government Institutions,

(i1i) Percentile Ranks of The Study Data:- The scores of
the students performances in the two tests have beem
converted into percentile ranks by norms. Ten tables
have been presented in chapter 5 to show the
conversion ef the studenta raw scores to the
corresponding percentile rank, (Tables 5,3-5,12).

It is observed that, the students' performances in

both two tests have been very low indeed. Majority

of the astudents in all the norms scored less than

5%. This accounts for sudden drop of the cumilative
proportion value at the olass-interval of O-/. in each norm,

This is not surprising when we consider the students'
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performances in GCB/SC and NTI examinations, TYear

in and year out we learn and talk of students' poor
achievement, especially in Mathematies, thus

indicating to some extent the validity of the tests.

(iii) Normalized Standard Scores Of The Study Data:

Normalized standard scores are used to force raw scores
into mormel distributicn when scores are nct normally
distributed, But this is done when the distribution
appreaches normality as suggestd by Brown (1979).

In this study, the distributions in all the norms are
not in any way near normal ity, It should therefore,

be noted that in interpreting the results of this

study, normalized standard scores presented in the study
should not be used for fear of {istortion of the

results, Percentile ranks should be used instead,

(iv) Reliability Bstimate: The reliability coeffisients
of the two sets of teste were calculated using
split-half based on Pearson Product Moment formula
and corrected by Spearman Brown formula for each
norm, It has been found that 8 of the 10 coefficients
are in the ,80's while only 2 are in late ,70's, It
is observed that the two sets of tests are reliable

and one can be a substitute of the other,
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The reliability estimate was further
ascertained by considering the standard error of
measurement of each test by norm, The errors
surrounding . the performances of the students in the
tests by norm range from .23 - .66, It is observed
that the individual scorea can be described as
producing consistant measures, Hence further

strengthening the reliability of the tests,

6,2, Information

The standardization process of any test will be
complete only after a test manual has been prepared,
Such a manual contains the technical process of the test
construction, Brown (1983) explains that a test mamial
includes the definition of the domain, test blue-print or
table of specification, basis for item selection and item
statistics as well as normative data, reliability and
validity data., Some detailed directicns for administering
and scoring of the test, as well as some interpretive
materials and use of the test results should also be
included in the manual to help the test user makes

proper and good use of the test.
For this study the test manmual hes been developed

in chapters 4 and 5, It is further explained as

follows:-
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(a) The Test Domain:- The domain of the Secondary

Three Algebra Test (STAT) of this study consists of
all the topics under the Algebraic Processes of the
contemporary mathematics curriculum for Junior
Secondary Three. The main sub-topics in the

domain are:;

i, Factorization;

ii, Solution of Fractional Equations;
iii, Solution of Simultaneous Equations;
iv, Variations; and

v. Change of Subject of Formulae.

The details of the domain is in Appendix A as it

appears in thé curriculum,

(b) Blue-Print: The Table of specification relates the
content topics with the expected behaviour outcomes

of the STAT, The main sub-topics have been

categorized into:-

1,0 Factorization;

2.0 Bquations; and

3.0 Variations.
The expected behaviour ocutcomes identified for
STAT arei-

4,0 Knowledge;

B.O Mathematical Skills: and

c.0 Problem-Solving,
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The details of the blue-print of this study that go

with this manual has been presented in Section 4.2

of Chapter 4.

t electi d 1tem Statistice: Based en the
blue-print, 212 itens'were first eonstruected for content
validation, and first try-out, 135 items were
used in this try-out to form five sets af tests, The
results of the tests necessitated a workshop with the
teachers en the job., The workshop was conducted at
Kano Educational Resource Centre on 9th October,

1982 which discussed among other things the algebra
syllabus ;f form 3, the text-_books in use and 185
refined items from the original 212 items
developed before the first try-out., A second try-out
tock place c¢n 26th November, 1982 after refining the
items constructed. Again 135 items were used to

form five sets of tests,

The results of the second try-out were then
subjected to statistical tests which helped in
selecting the items for the actual tests that have
been standardized in this study, The five sets of
tests were found to be parallel by virtue of the
equality of their means and standard deviations,

It was also established that there was no significant
difference between the means and standard deviations

of all the five sets of tests at both 0,05 and
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0,01 level of significance, This implies that
statistically the tests were parallel, Table 4,3 on
significance of means and variance of section 4,5

chapter 4 goes with this memual,

Other statistics done with the results of the
second try-out involved the determination of the
difficulty level and discriminating power of the five
sets of tests. The table in Appendix E on
difficulty level and discriminating power goes with
this manual, These statistics also guided the selection
of the actual items in the tests, Two sets of tests
were prepared based on the above statistics which
included 27 items each, The wvaliditly of tests was
agcertained by content with the help of the teachers
at the workshop and later by some other teachers of

Forms 3 and 4,

Normative Data:- TFive different norms have been

identified in this study, These are:

(i) Grade norm for total sample for each test set;

(ii) Boys' norm for each test set;

(iii) Girls' norm for each test set:

(iv) Private Schools normm for each test set; and

(v) State Govermment Schoolsg norm for each test set,
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All the norms are for Form 3 students in Kano State

of Nigeria,

For each of the above norms the results have been

reported first, by frequency distribution %¢abdles
and frequency polygors for each test set; second, by
percentile rank for each test set; and third by
normalized standard scores for each test set.
appendix I gives the Pereentile Rank andi: ‘vian &
«ppendix J provides the Torm¥iddrdk Sulavd o

Scores, Also Pigs, 5.1 = 5,10 present the

Prequency Polygonsfor each norm,

The means and standard deviations for each norm
by test set have also been presented in Table 5,1 of
Chapter 5 as well as the Skewness and Kurtosis, the
reliability coefficients, and standard error of
measurement in Tables 5.3 5.5 and 5,0

respectively.

All the above tables and figures will also

€0 with this mamal,

ire ister or e Tests:-
The general instructions for taking the tests have
been stated en the cover of the tests, In addition
some of the test items have becn grouped together and
directions for answering them have been given, (See

the tests in Appendix F), The tests should be
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administered to form 3 students who completed

learning the topics under the domain of this study.

The marking schemes for STAT is to be strictly
used when scoring the students' responses, BEvery
correct step in answering the questions has been
alloted some mark(s), The marks should only be given
at the steps indicated in the nmarking scheme, Some
items have alternative responses, if a student
decides to follow any of the given alternatives the
students's response should be scored accordingly.

The marking Schemes is in Appendix G,

The tests and the marking schemes go with this

manual,

Interpretation of Scores:- Any of the two sets of
STAT or both can be administered to students, The
students' responses should be scored according te the
specifications in the marking scheme, The teacher
or the appropriate authority can then decide en which
of the five nomms, he/she wants to categorize the
students in the school., When a decision is taken then
the students' raw scores can be compared with the
raw scores in the Class-Interval column of the
appropriate norm. If the Percentile Rank is being
used, the appropriate row of the studenta' raw scores
should be traced to the PR column that is the

Percentile Rank Column, and the reading is made.
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This will indicate the percentage of students each
candidate is performing better than in the state,

For example if a candidate's raw score is 560
in Test A, and his school is being categorized under
Private Inatitutions, then his Percentile Rank will
be 98.9. This means that the student performs
better than 98,.% of all the students in Private
Institutions in Kano State, and 1.1% of the students

in Private Institutions perform better than him,

On the other hand if the Normalized Standard
S:ores is being used then the same student with raw
score of 56% in Test A is 2,3 standard deviation
above the mean distribution of all the students’'
scores in Private Institutions in Kanc State, This
corresponds to the T score of 73 when traced from the
Class-Interval of the raw score to the column of

Z-score and T-score accordingly.

In the same manner a student under the category
of Girls' Institutions with a raw score of 15 in Test
B has a Percentile Rank of 86,5 and Normalized
standard score of 61, This implies that the
student performs better than 86,5% of all the
students in Girls' Institutions in Kano State and
13.5% of the students perform better than her, Also

she is 1,1 standard deviation above the mean
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distribution of all the girls' scores in Girls'

Institutions.

Note that a Z-score of 2,7 is the same with the
T-score of 77, a Z-score of 0,6 is the same with the
T-score of 56, and a Z-score of -0,4 is the same with
T-score of 46, In each case both 2,7 and 77 mean
2.7 standard deviation above the mean distribution;
0.6 and 56 mean 0,6 standard deviation above the mean
distribution, and ~0,4 amd 46 means -0.4 standard

deviation below the mean distribution,

The Use To Be Made of STAT:~ The tests have been

designed to serve two main functions, These are:

(1) Continuous Assessment. With the introduction of
the New Policy on Bducation, the Education
System demands the functionnal use of
Continuous Assessment, especially within
school system, Certain problems have been
identified with the implementation process,
One of them is the comparability of standards
across schools, It has been suggzested that one
way of overcoming this problem will be the
use of standardized achievement tests
developed locally, The STAT can therefore be
used to check the students performnc‘\e across

schools, It should however be noted that the
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STAT is only testing achievement in one aspect of
Secondary School Mathematics; and that is Algebra,
For proper assessment it should be conbined with
tests on other sections of secondary mathematics

program which will hopefully be developed.
Where school is nixed, sex ncrms should be

used to intargyret the individuanls' scores,

Flacement For Special Mathematies Program
In Senior Secondary Schools:

The New Policy on Education also demands that there
should be two stages of Senior Secondary Edueation.
These are the Junior and Senior Secondary Schools,
The Junior Seccendary Schools are expected to be
comprehensive and in Senior Secondary, the

schools are to be categorized into speoialifiea
such as Senior Secondary School - Technical,
Science, Commercial etc, For placement into
Senior Secondary Schools like Science and
Technical the need for sound background in
Mathematics should be emphasized, The STAT can

be used to ascertain the level of mathematics
achievement of students before entry into such

schools, The author hercby gd¢ises that the
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STal is only testing achievement in one aspect of

Secondary School Mathematics; and that is Algebra,
For proper assessment it should be conbined with
tests on other sections of secondary mathematics

program which will hopefully be developed.

where school is nixed, sex ncrmas should e
used to intoryret the individuals' scores.

acement Fer Speci athematics Pr am

In Senior Secondary Schools:
The New Policy on Education also demands that there

should be two stages of Senior Secondary Education,
These are the Junior and Senior Secondary Schools,
The Junior Secondary Schools are expected to be
comprehensgive and in Senior Secondary, the
schools are te be categorized into specialities
such as Senior Secondary School = Technical,
Science, Commercial etc, For placement into
Senior Secondary Schools like Science and
Technical the need for sound background in
Mathematics should be emphasized, The STAT can
be used to ascertain the level of mathematics
achievement of students before entry into such

schools, The author hersby advises that the
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Percentile Rank should be used., For any
eandidate to be placed in Senier Secondary
School Science or Technical he should have
Percentile Rank of NOT lesgs than 90 in any of
the norms in this manual except the private
where a Percentile Rank of 75 should be

accepted,

6.3, Recommendations For Further Research,

The data ebtained in this study are quite interesting,
From them - a number of issues for research work can be
extracted, PFirst the students' poor performances as
reflected in this study can be investigated from their
regponses item wise., A diagnostic study can therefore
be done to find out the causes of their poor performance,

and suggestions made for improvement.

Second, the tests results can be subjected to
further statistical analysis in order to lower the
standard of achievements such that a required percentage
lower than the one suggested in this atudy may be obtained,
Item analysis such as difficulty level and discriminating
power can be undertaken. Those of them proving very
difficult or showing poor discriminating power can be
reviewed or improved or replaced, When improvement and
replacement have been made, the improved tests can be

validated and the reliability should be established,
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The tests can then be standardized using similar groups of

this study,

Third, the test eof significance of varisnece can be
done to further investigate the consistancy of the tests,
A null hypothesis such as "there is no significant
relationship between Test A and Test B of STAM" can be
used to further inveetigate the coriclation between the two

gsets of tests,

Fourth, school by school norms can be established
from the data ef this study to create very local norms
at either Local Government Area or Zonal Bducation Area

Levels,

On the other hand further research work on the
relinbility of STAT using same group ef students taking
the two sets of tests should be carried out, This will
allow the proper use of Pearson FProduct-Moment Correlation
to actually determirethe extent to which the two tests are
paraliel, Along with this the criterion-related
validity coefficient should be established using the
students Bcores in other tests as suggested by Brown
(1983).

Assessment ef the stability of STAY overtime should
also be undertaken, This will help in determining the

need for review of STAT for effective use,
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Further research work on STal can be undertaken to
explore the possibility of using STaT in other states of
Nigeria apart from Kwo State, especially in Kaduna State
where the first work started. This could be regarded

validation exercise,

It is believed that further studies on standardization
in other areas of mathematics as well as all subjects
taught within our school system will provide rewarding
research activities in the interest of the New National

Policy on Bducation, It is hereby strongly recommended

that all States Ministries of BEducation, as well as the
Federal Ministry of Education and all Instituts of
Education and Faculties of Bducation of Nigerian
Universities, embark on research work on standardization
of tests in all subject areas for the success of our

education system,

Finally all examining bodies in the country should
use parallel standardized tests, so that in any given test
for any subject more than one test can be administered.
This will help check examination malpractices such as

leakages that keep on recurring in the country.
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APPENDIX B

. PART OF THE RESULTS OF THE FIRST TRY..OUT
: ~TXal0TA STATET

SET A

No of Students No of Students
S/N, who scored the who scored the

27. -

Ttem Right Ttem Wrong Total
ot - 58 8
o - 58 - 58
B ¥ - 3 58 ' i

4~ o~ W 5B .. 58
5. ~ - 58 58
6. 1 Y 58
7. 2 56 58
8. 1 - 57 58
G 2 56 58
10, ! 57 58
1. - 58 58
12, - 58 58
13, - 58 58
14, 3 55 58
15. - 58 58
16, - : 58 58
17. 4 : 54 58
18. | 57 58
19 - 59 58
20, 1 51 . 5B
21a, - . P 53
21b., ! 57T s
21¢, 1 57 58
22, - 58 58
23, - 58 58
24, - 28 58
25. - 58 58 .
26a. - 5 58
260. - 58 58
) 58 ) w.«



SET B

No of Students

No of Students

1062

S/N, who scored the who scored the Total
Item Right Item Wrong
1e 1 52 53
2, 2, 91 53
Da - 53 53
4, - 93 93
Se 1 52 53
6. - 53 53
Te 3 S0 53
B. 1 52 53
a. 14 39 53
10, - 53 23
11, 1 52 53
12, - 53 53
13. - 53 93
14, 1 52 53
15. 1 52 23
16, 3 50 53
7. 2 51 33
18, 1 52 53
19. i 52 53
20, - 53 - 5
218, - 53 535
21b. - 53 53
21¢, - 53 - 53
22, 2 51 53
23, - 53 53
24, - 53 53
25, - 53 53
26ar - 55 55
26b. - 53 - 5%
27, - 53 53



sap o

No of Students

Ho of Students

- 21e,

o 26as

SfN. who scored the who scored the Total 3
Ttem Right Item wWrong
1. 1 61 62
2. 3 59 62
B 1 61 62
4, 2 60 62
B 5 57 62 .
6, 4 58 62
T. 14 48 62
8. 3 59 62
g, 26 36 62
10, 7 - 62
1. - 52 62
12, - 62 62
13. 1 64 - 62
14, 6 56 62
15, 5 57 6
16. - 62 &2
7. - 62 B2
18. 1 61 N
19, 6 56 6
20, - 62 - 62
21a, 1 61 . 62
21b, - 62 62
- 62 62
2, 2 &0 &2
Zﬁl*f; - 62 &2
24, - 62 62
25, - 62 62
- &2 62
26b, -~ 62 62
27. &2 62



SET

D

164

No of Students

No of Students

S/N., who scored the who scored the Total
Item Right ltem Yrong
1. = 66 66
2e - 66 66
3 1 65 66
4, - 66 66
5 i | 59 66
6. - 66 66
Te 3 63 66
8, - 66 66
9. - 66 66
10. - 66 66
{7 - 66 66
12, - 66 66
13 - 66 66
14, 5 65 66
15, 1 65 66
16. - 66 66
17. - o6 66
1€. 9 57 66
19, 3 63 66
20, - 66 66
21a, 3 63 66
21b. i 65 66
21ec, - 66 66
22, - 66 66
23. 2 64 66
24, - 66 &6
25, - 66 66
26a, - 66 66
26b, - 66 66
27, - 66 66
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APPENDIX C

STANDARDIZED TEST RESsaRCH INFORMALION SHEAT
ACHL O0L),

Nm: & % 5 s B R E A s EEee e LI B I L - w ® g a8 " s & 8 @ & s 8 8 % a0
‘xd&eas: ® & & & P 0 ae R e R E e [ TN RN I I I O O R B R R
@ualification: Grade II NCs/B.8D/B.SC/M.SC/Fn,D Others:....
*NBOhing Exparience: R R R I I N ey

PI‘imaI.y Sc!.lool:.-‘.'-ll.l.l..l...llltﬁ"ﬂlltl.lI.dll
Secondary &hool:I'-tll.‘l.I-.l'0".."'.'-0“I.'l"

No, of Maths Teachers in your Scho0l:...ecvssescsertspronss-
No. of OClasa(es) in your Soho0licssceesesssscsaovossonsasie
Lesson per week per Class:.....cociecvcenrscnans
Class(e8) taUBRE: vuvvurrrnenineronsosnoenaneesesaneronsnes
How long have you been in your present station:.....v.eese..

School WASC Result (Matha)

Year Percentage Pass
1977 L B B A B I I Y

1978 vescessssasnannas
1979
1981 sreecsescesscrcnne
1982 ensnesneensosnave
How often do you give test to your Students: ,.....ocevveve.

LR R AL R L R N N Y R R T T T YT T T

How do you develop and administer sessional Test in your

SChCX)l: L A N N N N N T T TN T TR

Do you use Published Tests? If yes, how effective are they?

BES I PR BRI FAR P PP AT BA NS RAS TR s PR PR PP PR RAR P e
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APYBNDIX D

THE FIVE SETS OF [w3TS FOR 'MHE SECOND
TRY_QUT,

Junior Secondary 3 Algebra Test

gET A

Name:..ouoowerenas Chraaen. e Date: 26{11(82.

Instructions:

This tesat is aimed at assessing your total
acshiavement in the Algebra Course of your Mathematics
Curriculum, It is expected to be normalized within

Kano State,

In this test each item is designed fo test an
important idea from this part of your Mathematics
content. Tou do your best to answer @ach question

correctly,

inswer each question on the space provided below
it unless otherwise stated, You may do your rough work

on the opposite aide.

ATTIPT LL QUESTIONS. Time Allowed: 2 hours,
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Set A: Page, 1
Factorize the following expressions.

1) ok - mk 2) 1 - 16 V2

3) Write down the expression connecoting the
varigbles in this statement:

" y varies inversely as x "

Factorize the following,

4  -q-6 5) 12nk+ 6kj =16 Jn-8 3°

§)  x2- 49 k° 7) 8 xp - 2 xp - 69y + 36qy

Evaluate using the idea of factors.

8) /4 X771 -1/4 X% 9) (1.56)% - (0.44)2

Salve the following pairs of equations by eliminatiorn ,

10)  5x - %
Tx + 2y

11 1) x+ 4y = 12
3 Iy - x= 16

i



Set A: Page 2

Solve the following equations..

12) 21 = I %) w8 = 4
3 3 -
b 4 -1 X -2
Factorize,

14)  6xyb + 3xyq - Skb-&kq  15) 5q- + 120 - 9

Solve the following equations by substitution,

16) 3x4+y= 21 17) 2x -y = 4

X+ 4y= T 3I+y=11

0



Set A: Page 3

18)

19)

20)

21)

22)

Make y the subject of the formula V = I1 r2 - 1T i

Complete the following table if the first line is
directly proportional to the second, Draw the graph
of the table and state if y oc x., (Use graph sheet)
Use 1 cm for one unit on the x-axis and 2cm for one
unit on the y-axis,

x 2 3 ]

y 4/7 1 1/7 2 8/7

Two divided by three plus the present age of Binta
is equal to one divided by her age five years ago,
What is her present age?

The number «f Naira (#) obtainable for a number of
pounds sterling (£) is given in the following table:
Use 1em to represent £1 and i1 on the axes respectively,

£ 1 » 5 7 9

| 1.6)4.,8] 8 | 11,2 14.4

Show graphically that if oc £, Find the scale
factor K, Read off the value of & 10 in £ and £8
in Naira,

Two books and five calculators cost #197,00 One
calculator costs 2 more than three books, Find
the cost of one book and two ecalculators,
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Set A: DPoge 4

27) If m oe n and m = 7 when n = 10 1/2, find:

(a) m when n = 7 1/2 (b) n wnen m = 15

24) Make h the subject of the formula V = IT r2'n. Henceo

findh if V= 99 and r = 3. (Tske 11 = 22/7)

LR

25) Solve the following simultaneous equations graphically.

X+ 2y =95 Take the values of x from +2 to +4
_I+y=4 '
26) x -y =1 Take the values of x from O %o +3
2 +y =25

Use the graph sheets provided for Nos, 25 and 26,

27) The cost of mass production of Peugect ¢ars in Kaduna
is partly constant and partly varies as the number of
cars produced, If the total cost of making 20 cars
is #80 000 and of making 70 cars is 1257 600,
find the cost of 200 cars,
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Junior Secondary % jlgebra Test
SET B

NB-UIE: cc.o.ccccta.ccqc-c-aor'co.:-oo DatEI 26111‘820'
Instructions:

This test is aimed at assessing your total
achievement in the Algebra Course of your Mathemetics
Curriculum, It is expected to be normalized within -

Kano State,

In this test esach item is designed to test an
important idea from this part of your Mathematics
gontent. You do your best to answer each guestion

correctly.

Anawer each question on the space provided below it

unless otherwise stated, You may dc your rough work

on the opposite side,

ATTEMPT 4LL QUESTIONS. fTime Allowed: 2% hours.
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Set B: Page 1
Factorize the following expressions,

1) =np + mp 2} 4 = jzkz

3) Write down the equation connecting the variables in
this statement.

" y varies directly as x "

Factorize the following .

4) y2—3y+2 . 5) 21nz+23q-7nq-622

6) X2 - v° 7) 20p° - 6a’p

8) Bvaluate using the idea of factorss
(108)° 9 (4.4)% - (2.6)°

Solve the following pairs of equations by elimination-

10) y-2x = 4 11) Sx + 3y

]
—

Y+I=7 2x+3y

i
|
wn
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Set B: Page 2.

Solve the following equations.

e = 111 ::3 2 = :
12)2 4 13) a4+ 2 a~-3

Factorize.

14) 6up - 2upk - 9rv + Jkrv 15) 45'2+8Y+3

Solve the following equations by substitution,

16) x+y = 2 17) ¥y - 2x
2y = x = =13 2x - 4y

[
[

P S

18) Make S the subject of the formula M = /o - 1/458
- X
v
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Set B: Page, ?

19) Conplete the following table if the first line is
directly proportional to the second, Draw the graph
of the table and state if y oc x. (Use graph sheet)
Use 2an for one unit on the x-axis and 1em for §
unit on the y-axis,

y 2 2 2/3

20) When seven is subtracted from a number and the
difference is divided by three, the result is the
same as adding five to the mumber and dividing the
sum by two, What is the nmumber?

21) Draw the graph of the table below.

(a)

N

xf 1 2 3 5 5

y{5110]115 |20 |35 | 30

(p) Read off the value of:

(i) x when y = 17 ——————— Note: Use 2cm
for one
(ii) y when x = 3 —e—meme—em unit on the
x-axis and
(111) x when y = 29 —em————eee iem for 5
units on
(1v) y when x = 5.3 ———meemeem y-axis.

22) The sum of two numbers is 19 and their difference
is 5, W™nd the numbers,
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Sgt B: Page 4,

23) If Voc 1 =mdV=13vwhen r= 3; find the scale
o L2 factor k. Find alsea V vhen r = 5
r and T when V = 9, -

- —2
24) Find nif B=132, r=3 fronB=21IIl rn+ 2 IIr

. (rake ITT = 22/7)

Solve the fallowing simultaneeus equations gra.ph:l.cally
using the graph sheets previded,

25) x+y =73 Take values of 26) 2%+ y = 2 Take values

f
2x - 5y =—1 x from +1 to +3 x-27 =1 gft: +§om

i

27) The time required for a tus ride into the country
varies directly as the distanee and inversely as

the speed. If a trip of 84 km tekes 2 hours and

24 minutes, how long would it take (under similar
conditions) to make & trip of 189 lm?
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Junior Secondar Algebra Tesi
SET_C
NAMO: vuvevsernnsnsansnsensnreess s Date: 26/11/82
Instructicns:

Thie teat is aimed at assessing your total i
achiewnment in the Algebra Course of your Mathematios
Curriculum, It is expected to be normalized within- -

Kanc State,

In this test eazch item is designed to test an
' important idea from this pert of your Mathematics .
contont, You do your best 4o gpager eazvh question
1'iwcorrectly.

ﬁ;sver enolr question on the space provided below it
upleses othervise stated., You may do your rough work

on the opposite side,

-

APEEMPT gllL WWsSTIONS. Dime allowed: 2 hours,



Set C: Fzge. 1.

177

Factorize the followlpng expressions,

1) 5v2u - 3\!1.12

2) n2-xy?

3) Write down an equation of u oc :1:_ .

Factorize the following,

& x-Ix+ 10

6) 9n" -1

5) 6nb°=12b - Znb + 6

7) k2+k212—4x%£2+4k2

Evaluate using the idea of factors ,

q) S x 6/11 4+ 6/11 x 2/5

9)  (143)°~(57)°
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Set C: Page 2,
Solve the following pairs af equations by elimination,

10) x+ 5y = 4 11) x + 2y

11z + &y

[}

it
S

5 . X+ ¥

Solve the follewing equations,

gy 23+ Go21_ L3 = 1
) 55 5= 1) Y s %7

Factorise, o .

14) 63z + 39z - 10xy - Syq  15) 2%° - 3x - 5

Solve the following equationa by substitution-

16) x+ ¥y
2x - ¥

H
N

17) Sx—y= (2]
2x + 3y=16

Il
81




179

Set €: Page 3,

© 18) Make © the subject of the formsla U = == 1T n'

.19)

20)

21)

22)

- 27

Complete the fcllowing table if the first line ias
directly proportional to the second, Draw the graph
of the table and state if y oc x. (Uso graph sheet)
Use ifem for one unit on the x-axis and 1em for 5 units
on the y-axis,

x 2 3 5

1.

¥ 15 35

When four is added to one~-fifth of a number, the

result is the seme as adding 92ix to two-thirds of
the rmmbeér, What is the number?

x varies as given in the equation 4x = y-6., Use
this equation to complete the table below.

xf @O 1 2 514165 6

y

Plot the graph of x against y. Read off the wvalue of:

(i) xwheny =20 = = -~ =« Note: Use 1 en for
one unit on the

(i1) y when x= 4 1/2 =« = — - - I~axis and lcm
for & wnits on
the y-axis.

Hamdala Hotel is 6 metres higher than Durba Hotel.
Find the height of Hamdala Hotel if the sum of
their heights is 28 m.



8ok C: Page 4.

23) If zocmand X = 15 when m = 6, find:

(a) x when m = & (b)mwhenx:fss

-

P

24) Pindr if U= 99 fron U = 7/2 T2 (Pake TT _ 52/7)

/

Solve the following simultaneous equations graphlcally.
Ues the graph sheets provided. :

2%5) x -3y =6 Take the ~ Take the
3y = O values eof 26) X+ y =5 values of
Tt A= x from +2 X~y=4 xfrom +1

-~ to +4 - to +4

-

27) The gistance D covered in a certain journey is
direotly propertional to the time T taken te do the
journey and directly proportional to the age A4 of the
vehicle usged for the journey,.

(a) Write an equation for this variation

(b) Wwhen the time T is 4 hours snd the scale
factor k¥ is 7, the distance D is 140 km,
Find the age A of the car.
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Junior Secondary 3 Algebra Test

SET D

Name: LI IR BB B B I B B BB B O I L BN Y Dat9= 26 1

Inst ins.

™is test iz aimed at assegsing your total

achievement In the Algebra Course of your Mathematice
Curriculum, It is expécted to be normalized within

Kano State,

In thilg teat each item is designed to teat an
important idea from this part of your Mathematics
content. You do your hest to answer each question

correctly,

Answer ezsch questiom on the space provided below it
unless otherwise stated, You may do your rough work

om the opposite szide,

ATURMPT ALl QUESTIONS. 7Time Allowed: 2% hours,
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Set D: Page 1.

Factorize the following expressions,

1) yqz-.vzq 2) 1 -+

3)  wWrite down V oc ﬂ- in words,

Pactorize the following;

49 n°-22-73 5) 20kv ~ 12w} %5 kj + 2% 1]

2

6) 4m®-» 7) &’ - 4% 4+ 2n

Evaluate using the idea of factorss

8) 36x19-36x9 9) (95)°

Solve the following pairs of equations by eliminationa

10) x =2y = =2 11) x -2y e 9
2:-'3y=-1 3:4-@':12



Set D: Page 2, }

Solve the following équationa.

183

,
4 2 5 1) i ET - nad

Factorize-

14) kv - Xu = nv + mu 15) 3n2+2n—21

Solve the following equations by substitutions
7)) x4+ 2y = 2
X - 33' = -11

it
e .

16) y - x
X+ Yy

H)
N

18) Make II tha subject pf the formilas

o = 3 (30 + ID) :
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Set D: Page 3.

19)

21)

22)

Complete the following table if the first line is
directly proportional to the second, Draw the graph

of the table and state if y oc x. (Use graph sheet
and use lem to represent 2 units on the x-axis and
iem to represent 10 units on the y~axis).

r i3 5 8 15

Y 56 Tt

If the sum of a mumber and seven is divided by four,
the result is the same as subtracting five from the
mnber and dividing the difference by three, What
ia the number?

The number of Dollars (§) obtainable for a number of
Naira (3) is given in the following table

H e 4 6 8 10

3 3 6 9 12 15

J—

Show graphically that 8 oc ¥, Find the scale
factor k, Read off the value of $§5 in H and K9 in
$ - (Use 1cm to represent Dme Dollar ($) and One
Naira (1) respectively).

Mustapha has H40,00 more than what Ladi has and the
sum of their money ig #150,00 How much does Ladi
have?
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set D: Page 4, . . ¢ .

23) U o YZ., VWhen Z2 =8 and Y = 4, U = 64, Find the
) scale factor k., Find alsoU when Z= 5 and Y = 10.

T IL
u

24) Fine&ifm=11,.U=55'T=11fmmmm-a.—z

-,

Solve the following aimultaneocus eguations graphically

E

25) 3z + 2y =9 (Take the 26) 3z +y = 21 (Tske the

valuea of valuaes of
2x+¥= 4 3 from -2 2+ &= T trm
to 0) T +6)1:o
+8).

(Use the graph sheets provided).

2T) 15 men oen dig a ditch in 4 days, How long will it
teke b men to dig a similar ditch if they work at
the same rate?
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Junior Sccond: Jdgebra Test

SEL_B

Nmﬁ:..........«....“........... Datﬁ: 26 i 82

Instructions:

This test is aimed at assessing your total

achievement in the .lgebra Coursc of your Mathematics
Curriculum, It is expected to be normaliged within

Kano State,

In this test each item is designed to test an
inportant idea from this part of your Mathematics
content, You do your best to answer each question

correctly,

inswer each queation en the space provided below it

unless otherwise stated, You may do your rough werk on

the opposite side,

ATTEMPT LLL QUBSPIONS. Time Allowed: 2% hours,
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Set B: Page 1. .

Factorize the following expressions. e
H . . N 2 . Ii - '.‘.
1) 5bj + 10kj 2) 93 -1
;
3)  Write down y oc x in words,
Factorize the fellowing.
2 ' 2
4y m° - Tm+ 12 5) 180b° - 12b - 18nb 4 12

L

6) 3612 . 42 7) 2a%p® + B9%pt

Bvaluate using the idea of factors.
2 2
8) 13x3+ 13x7 3) (13)° - (21)
Solve the following paira of equations by elimination.

10) 4x - Jy = 1 1) SR wy= 6
X=-2y =4 2x+33"=15
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Set B: Page 2,

Solve the following equat ibns.

k+ 3 X 4+ 16 12 ' B
12) 25 = 5 B) FTTF T T-%
Pactorize.

14) ax - ay - bx + by + ¢y - ox 15) 3m2‘~5m-2

Solve the following equabtions by substitution.

¢

. 16) x+ 2y =5 17) T - 2y m -2
T+ y=4 x-3y= 4

18) Make d the subject of the formmla N =+ d (a + b),



189

Set B: Poge 3,

19) Complete the following table if the first line is
directly proportional tc the sccond., Draw the graph
of the table and state if y oc x, (Usoe graph sheet
and use iem to represent one on the x-axis and ien
to represent ¥ on the y-axis)

t | 41 5} 6| 71 8
y 1%

20) Five divided by the difference of a mmber and four
in that erder, is the same as dividing eight by the
rmpber and five, What is the number?

21) Complete the following table for a train travelling
for 120 kn,

Speed| anl 50| 0} 70) 80} 9 | 100 | 110|120
(o /h

Time | 3|2.4 ] 2 |1.7]1.5 1.3 | 1.2 | 1.1} 1
s

Tine

Draw the graph of speed againat '-,1.-}5;- * 1Is
speed oc 1 o

Time
(vse graph sheet)

22) Three times Zainab's age plus thrice her brother's age
totals 44 years, In 6 years time their ages will
add up te 30 years+ How old are they?
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Set B: Pag@ 4,

9s find the scale

16,

23) ioo ,,fy and x = 5% vhen v
factor k¥, Find also x when y

-J.'I.

24) Tf 462 em is the volume of a cone whose radins is
3 om, vhat is the hoight pf the cone? (Volume of a
cone = 4 1T r;h; Take 11 = 22/7).

Solve the following simultaneocus equations graphically.
Use the graph sheets provided.

25) x+y =5 Take values 26) 3x + 2y = 10 Take values
of x frem +1 of x from
2x-¥=1 (o043 m- ¥= 6 e
' +3.

27) A bag of rice feeds a group of 12 students for
T days, How long can the bag feed 14 students?
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s/mo| By | Dy | B, | D, [ P5 | D5 | By | Dy | P5 | D5
1. JB2% | 76% | T2% | ,82% ) .41 | .70 | .38 | .63 | .46 |.T2
2, LA6% | ,BO* | 40 | .TO | .3T | T3 | .44%] .64* | .36 |.83
3 2T* ) 52 |,20 | .48 | .20 | .68 | .19 | .37 |.30* |.69*
4, B .80 1,38 .90 }.48%).73*].38 |.7 |.42% |.58*
Se JA3* | L96% | \30% | L65% | .13 | .53 | .25 | .61 |.20 |.58
6. S1% 1 .84% | 12 1,10 (.44 | .78 | J42 | 68 |.45% |,B6*
Te OT7 | .20 .48% ) .73% | .11 A0 | .26 | 53 | .31% |.T2%
8. 37 |84 (31 |.58 [.40%] .65%1 ,39 | .61 «S2% f ., B1¥
"9, J38% | ,60* | .30 | 53 |.25 | .80 | .27 | .45 | .41* |.56%
10. x| 80 | ,28*% | JT3* | .14 | .25 | .24 | .61 .22 [.58
1 28% | B84* | 27T* | JT3*% | .25 | .60 | .24 | 58 |.31 (.T2
12, S1% | 96% | 15 | .43 .25 | .75 | .23 | .55 |..37* |.89*
13. 24 .56 |.20 | .50 |.25% ]| .68*%] ,09 | ,16 | .27* |.72*
14, LAB* | L96% | ,40* | \T3* | .36 | .68 | .39 | (T4 | .28 |.58
15. .28 |.80 |,.34* | .68* | 31%| ,7T0*| .28 | .63 | .22 |.61
16, o2T* | ,56* 1 .10 | ,18 .21 | .50 | .24 | .53 | .27* | .61*
17. «25% | .48% 1,10 | .18 1,15 | .45 | .11 | .32 | .21% | .50%
18, LA8% | L40* |10 | .28 |.22%} .68 | .15 | .39 | .14 |.42
19, 09 [.20 .17 | .33 | .34%} .50 | .18 | .05 |.26% .42
20, 05 |.0B J.16%] .45*% |11 | .33 | .16%] .42% | .11 .36
a1, I §.44% | ,29% | 50 |12 [ ,23 |1 07T |03 165 (.03
22, .12 .52 o 32% | [718+% ] 2% .60 L26% ) 42% | 05 .08
23, J22% [,T2% 1,09 .30 .18 | .53 | .22%] .53 [ .13 ].36
24, W31% | T2* | 09 | .28 |.13*] .45*%] .09 | .26 |.12 |.31
25, JA4% | 44% |10 | .28 |07 |.20 | .0B | .26 }[f.11% | . 31%
26, 6% |,48% | ,09* | ,25% | .05 | .18 | .OT | .24 |.09 |.19
27, 02 1,00 ].,05 |.08 .12 |.28 31% ] .T4* | .36 |,.63
94 C 47 151 139 128
*The corresponding items : selected,
Pn = Diffioculty level Dn = Diseriminctin. Power,
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APPERDIX P
FINAL TESTS,.

Junior §§_cor.1ga1_'x 3 Algebra Test

SBT A4

Nme= LR R R I R R B I B IR :Datei

Instructions:

This test is aimed at aasessing your total
achievenent in the Algebra Course of your Mathematicse
Curriculum, It is expected to be normalized within

Kano State,

In this test each item ia designed fto test an
inportant idea frem this part of your Mathematics
content, You do your best to answer each question

-

correctly.

Answer each quostion et the space provided balow it
unleas otherwise atated, You may do your rough work

on the opposite side,

JTTERPT LL QUBSTIONS.  Tipe Allgwed; 2% hours,
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Set A: Page 1.,

Pactorize the following expresaion.

1)  np +mp : 2) 1-x°

R

3) Write down the expression connecting the
srarighles in this statepent,

' n

"y varies inversely as x

Factorize the followings

4) M? - TH + 12 5) 2inz + 2zq - Tng - 522
6) 3625 -y° 1) 2op° - 6a’p
. . i . * L .

Bvaluate using the idea of factora,

8) 13x3+13x7 g} (1.56)% - (6.44)?

|".
T

Sodee thoe fol loying pairs of Bquations by elimination.

10) y-2x=4 | 11) x + 4y = 12
v+ 2=7 Iy - x= 16



Set Ai: Page 2.' ' - | - '—. :
Solve the following equations.

12) 2L o2 - ay) 3 =1

Pactorizo.

18) 6np - Zupk - 9rv 4 Skrv  18) 4yZ 4 8y + 3

-~

e

192

Solve the following equatioms by substituticns .

18) x + 2y
X+ ¥

"

5 17) 3x - 2y = =2
4 X-37= 4

18} Make ¥ the subject of the formula,

4] J——
Ummuh-
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Set A: Page 3

19)

20)

Complete the following table if the first line is
directly preportional to the second, Draw the
graph of the table and state if y oc x, (Use graph
sheet, Use 1cm for one unit on the x-axis and 1ca
for 5 units en the y-axis,

x 2 3 5 9

y 15 35

If the sum of a mumber and seven is divided by four,
the result is the same as subtracting five from
the number and dividing the difference by three,
What is the rnumber?

21) Draw the graph ef the table bvelow,

(“)x123455

vyl s|wo]lis] 2] 25) %

Use 2cm for one unit on the x-axis and 1em for
5 units en y-axis,

(b) Read off the value of:

1. x when y

17 4S80 sanasasayn

ii. ,Ylfhﬁl X = jﬂill..l..U.I

iii, x when y

29 D R

]

iv. y \h&n I= 5.3 I

22) Mustapha has 40,00 more than what Hafsatu has and

the sum of their money is #150,00., How much does
Hafsatu have?
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Set 4: Page 4, CoooEe
23) If mocn andm = 7 when n = 10%, find:=

(a) wwhenn=TF - (b} n when m = 15

Wi

24) Find r if U = 99 from U = %— Tir2

(Toke TT = -7@) L

-

Solve the fo'l-‘lowing siﬁultaneoﬁs esuating graphically,
Use the graph sheets,

25) x4+y=5

{Take values of x from + 1 to +3)

b

2% - ¥

26) x-y=1 (Teka the values of x fram QO £0 +3)

2x+y==5

27) 15 men can dig 2 ditch in 4 days, How long will it
take € men to dig a similar ditch if they work at
the same rate?
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Junior Secondary 3 ilgebra Test | o S

SET B

Nme:'..l'lIa.ualoooo---.o-.- Date:
Instruction: -

This test is almed at assessing your total
achievement in the nlgebra Course of your Matheuatics
Curriculun. It is expected to be normalized within

Kanc State,

In this teat each item is designed to test nn
jmportant idea from this part of your Mathematics
gontent, You do your best to answer cach question

correctly,

inawer ¢ach quéstion on the space provided below it
uniess gtheryise astated, You may do your rough work

on the oppoaite side,

ATTEMPT ALL QUBSTIONS, Dippe Allowed: 24 hours,
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" Set B: Page 1,

Faétorize the following expressions,

1) CK - MK S 2) 1- e

3} Write domm y oc x in words,

Factorize the following.

2
4) 2 - 7x + 10 5) 120k + 6kj - 16jn = 8]
6) x2 - 49k2 N ' ) _7) _2‘14192 + 3‘121)4

Bvaluate using the idea ef factors, .

3__6 ,.6 o2
8) FEXT+TE 9 (19?2 (2?2

Solva tha following peire of equations by elimination.

v

10) 5z - % = 11 1) Sx + Ty = 1

|l

Tx + 2y = 3 ' 2% + 3y

¢

-5

I



Set B: Page 2.

Solve the following cquations.

k+3 =k + 16 12 = 3
12) 13) x -1 x-5

5 7

'_.f- .. ’

Factorize,

14) 6xyb+3xyq-Bkh- kg 15) 25 - 3x -5

Solve the following equations by substitution,

li

16) 3x+ ¥
x +4y

21 1) 2x -~y =4

1 _ o o B 3x + vy = 11

Lo

18) Mnke y the subject of the formuls .

[: ?“= Esz - Ei.jy



Set B: Page 3,

19) Complete the following table if the first line is
directly proportional to second, Draw the graph of
the table and state if y oc x, (Use graph sheet =
1 o to represent one on the x-axis and 1em to
represnt & on the y-axis).

x| 4l s} 6] 7| s
y | |'ts

20) when seven is subtracted from a mumber and the
dif ference 1is divided by three, the result is

the sane as adding five to the mumber and dividing
the sum by two, What is the nunber?

21) The nunber of Naira () obtainable for a number of
poinds sterling (£) is given in the following table:

£ 1 3 2 7 9

#] 1.6] 4.8 8 11.2 | 14.4

Show graphically that ¥ oc £. PFind the Scale
factor K, Read off the value of ¥10 in £ and
£8 in Naira, (Use 1em to represent 81 and
#1 on the axes respectiwvely),

22) The sun of two numbers is 19 and their difference
is 5, Find the number,
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Set B: DPage 4.

23) UocYZ when Z2=8 and Y = 4, U = 64, Find the
Seale factor K. Find also U when Z =5 and Y = 10,

~

24) HMake h the subject of the foroula from V = ﬁrzh.

Hence find h if V= 99 and r = 3 (Take 11 2' ;

7

Seolve the following simltaneous equations graphically,
Use graph sheets.

25) X + 2y =5 A
Take the values of x from +2 to +4

X+ ¥ =4
26) 2x+y =2 Take the vélues of x from O to +3.
T=-2=1 |

27) A bag of rice feods a group of 12 students for 7 days,
frow long can the bag feod 14 atudents?

w



1e

3.
4,
54

9.

10.
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AFPERDIX G

SET A,

p(M) TR E N N AN I A A A I O B I B I B R 2Hark5.

Eexd B3 savven v snissnnassnan M

y(ﬁ.-i; M RN O R R .2 "

(M=3) (M=4) sevevrereeevsssnsavecsssees 3 Marks

T(32-q) + 22(3=32) veveesveveconrseces (1)
» To(3=q)-25(389) crsssoricnsaocs K1)
= (T0-28) (38-0) ceoecovssasscosase (1) 3 Marks,

(6!“'?)(61‘?) '.llll..lll...'ll.l.'.l.l-..2 uuka
anp(p-h) D R N B B I R I L I e 2 »

YIBHT) weseas PO .
= 13 X 10 vuveeecerocesce sovassece (1)

= 1m B e Ba B e AR EAs R RS (1) Sum.

(1.5640,44) {1.56-0,44) vveeusenanaonss (1)
w2 {GR) sinsscanssisasiaassnas 1)
= 2,24 swensessansnsnssessseres L) 3 Nanen,

y-2x=4..aooo-¢.- 2‘; R R R
Y"'I =T¢nlllclsn- 2

(’)-(2) . .cc--aac.-llconolil¢'(1)
—31: 4-7 R .--.-.o..-.-.unc-o-0(1)
- =3

-3

x= 1 LN N NN NN R EFE RN (1)
Subst, in (2)
y+1="17
y=T-1
= 6 cessesessssasenses (1) 4 Marks,
(1,6) LI



Set A: 2

X+ 4y =12 ....--....-..(1)..

Ty = X = 16 sanesnnennecs (2) ..

(13402) erevevsesacnorcaoroasonsonns
y =
y=1

11.

PR RN N YW NN NN A EE N NN NN I N

Subst. in (2)
3,4 =-x=16
- %= 16-12
T X =4
x = -4

PR IR N AN I

(=4,4) .. . ...,

]

o+ 2} =

6n - 3n b~ 21 FI I I N A O SRR R )

i2.

dASE v e B e HRT RN

O (AR S ENENELN)

[ E NN NN NNENNYNRENNENNEY]

28 AFF P AN RN SR PR R

Cow,

2 203

(1)
(1
(1)

(1) 4 T‘lark8.

(1)
(1)
(1)

(1) 4 Marks

(1

(1)
(1)

(1) 4 Marks,



set A: 3. ‘. | ..'A . . .. o . _- | K ._ .

13, 3% =21 = 84X 4+ 3 verrnnn.n Ceeneranas ézg
’ A - 3% = <21 = F ittt seaann 1
E o= = 28 it vernnnnnna veesses. (1) 4 Marks,

OR

3 1 '
Ax+3 T x-1 (1)

-z 1
4z+3 T xT
X2 — dx—
Qx+3 H x=~-T

%2} = 4%~ | '
W)‘l-= O "N RN (1)
.' 3:5"21 - 41(-3 = O -.o:o.a-..o.-an.lc.cno- (1)

- - 24 = @&
—x=24

. x="24 Tassstttesessnisvaransaniosns (1) Marks

14,  2up {3~K)=3rv(3-K) ceierrinrinocesns {2)
=(2Up=3rY) (3=K) v evrorenennesas (1} 3 Marks

15, (2943 (29H1) o eeieeaeens 3 Warks,

16, 27 = 5 suenrrnoannaoa{1)
+y = 4 .--o-c.oa-o-oo(e)

From (2) S
X = 4"‘? .t;..allll.-l’.-.l. (2)
Subst. in (1) .
by +2¥ = 5§ S
4Ly 5 ' :

y
¥y

Subst, y in (2)

x+1~._—4

5-4 | v .

1 .‘Ill..l&l.'l...’."'.‘.(‘t)

nuu



Set A:

17.

4.

3x -~ %g = =2 sarvessersoe- E2§

X -

= 4...4..;0..00

. From (2)

x=4'|'3y dabassvsdrdr t.'; ------ LN

- Subst. in {1)

18,

2
2

3( 44 3y )-2y
12+%y - 2y
12 + Ty = =2
Ty ==2=12
=14

= 4
y 7

fon

ﬂz.-...“l..'ﬂll..".o‘l

Subtst, y in (1)
Ax-2, (-2) = -

="'2 TR I R R T R T Y )

270“.3 h ....l..-o‘lt...i.l

LI BN B

I..O‘...l...l.“.!-

= 2700
TITh
gk

Let the number We x

then 27 = x5

4 3 IR RN N RN N NN NNNENNN]

..t 3&21: 4:‘-20 PESRE PR R R L]
41"33:211‘20 LRI N A R I NN ]

= 41
- L R R N R N N

- R
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(1)

{1} 4 Marks.

(1)

{1) 2 Marks,

(2)

(1} 5 Marks,
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Set A: 5,

Let the mumber be x
then x7 = x-5 (1)
4

3 IR RN R N I R

=] _ x5 _ g
4 - [

X7 __x-5
4 T 3

3x+21 = 4x420 (1)

12 L AT A B A ]

+21 = 4x+20
12 —0 ..... LR B N (1)

311-21—4I.+20=0 Ress s e ranp nan (1)

-x+41 = 0

-Xx = =41

X = 41 S s s A S s s AR e b (1) 5!‘1&1‘1(3.

22, Let Mustapha's money be M and
Hafsatu's be H

Then ¥ = Ha4o

i.a. H"‘H - 40 .'...&1g R RN RN 21;
mld H‘I‘GS 1%.-..-0-. 2 1

(1)+(2) 2M = 190
M= 95 civevecocnnneesee (1)
Subst, M in (1)
9%B-H = 40
He 95 - 40
= 55 s nms s 0w R R IR (1)

Hafsatu has B55.00 +.eeeeesses (1) 5 Marks,

OR

By substitution 5 Marks
OR

Graphically 5 Marks,
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Set a: 6,

2%, M

oAl

....... (1)

1l
Do
S
Wl
L
-

[ ]

.

.

»

-

=5.onoo..ccc ----- .I..--co.-.anqog (1)

n=22'ﬁ- c-.c-ll'ca;lcct.ﬁoit:o.‘.' (1) 3!‘1&!‘1{5.

12 2 2/T et erineiienenenns (1)

= 2 "‘J 1..
x99 x>,
-"? - 22

T’- ._O_lal-...u.i-l..l.t (1)

2
r

it

9

r = I;/J" ) 9 .

3 ‘..:..-'..--';.'.-.:;..‘.."-:-... (1) 3 Harka.

it



Set A:

. g

A3 the number of men decreases

208

the time taken to dig the ditch increases

Let M = men

T = Tdme -

K constent

1

M oc T:E LI B I B B R BN B B L B B

o~

-1

LR N IR A N R N A I B LA BT I

k

ilel 5:-4.-..l......."‘.l.'.l-0...-..

k = 20 LI I IR A B BN IR A L L I

LN N I RN N N N N NN ]

&

6
- 10 Ar g b byl tupasrpnhgw s

es Time taken by 6 men is 10 days

(1)

(1)

(1)

(1) 8 Marks,
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S.

10,
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ey

SBT B, 1. N
K(C_b{) --------------- 'FEAFFEENRNE NN 2Mark5-
(1_47) (1+4V) fEFEEEENNENEENEIEENENN] 21'{31'}(8.
v is direectly proportional to x ... 2 Marks
(x-z)(x"s) ------ Bam s s se auran 'rYEy) 3 Marksn
Bk(2n+3) = 83 (2o+3) vovviennnns . (0

=(6k-83) {2043 vrrrrreerveana (1) ,
= 2(3k=43) (20+3) sveesnreseee (1) 3 Marks,

OR ' |
2{ 3k(20+g) ~ 43 (20¢3) | seeeens (1)
= 2\ (3x=43) (2n+d)fennen (1)

= 2(3-43)(2n+3) vevveess (1) 3 Marks,

(x‘-'?k) (x+7k) sdsgtaasas bt bbonarry zmarkst
2P2q2 (q2+p2) YRR IR T va 2 Marks.

&/11 (3/5 + 2/5) = 6/11 x 5/5 ..... (1)
=6/11 X\ sivernravan {1
= 611 ieeeaiie. (1) 3 Mozke,

(73 + 27) (13 ~ 27) (1)

= 100 X 46 ceuyunrvenaaniones (1) ,
= 4600 IR NN NN EELIERE NN RN (1) 3“31‘1:53
5;"‘3y = 11 av e re e é’)
7I+2Y=3 YEEREEX 2) )
(1) x2 an8 (2) X3 vreeesornapaece 51;
- 10%=6y = 22 svesases-i3 § aseall

2176Y = 9 uornennnnld
(3)+(4) 3x= 31 ‘

= -%%‘z 1 ..... o.‘;...oonnv(“)
Substitute x in (1)

il

4...‘..".‘.'..... (1) 4iqa.rk3'
(1""2}_0 fr. h



Set B:

1.

24

Y weseanatll
o sainsall

5x+ 3y
2%+ 3y

(L]

(1)) civuesrune senssEeRTES e

12.

13.

3x

X

@ S s o AP s aae s d addaddan

6/3

RO A I I I I aaeee taas

nuou

Substitute x in (2)

2x2 + 3? ==5
43y ==5
3y ==9

y=-3 I R A I N

(2"'3)

Bk4+80 qiereans Ftseneea e
m—21 T R A N R O I A A

R R A R A

21=5k~80
5

Th+21=5k~80
2k~59 =0
2k = 59

k:z% IR R A NN AR EENNEEEESEENEEREEN]

L}
o

OICI...II.’..IC‘I.I

i

12”—60 - 83-32 TE R RN A N
12x-8Bx = "‘324'60 Prrsmasessennntann

4x zae....I..D..l..l..Il.."

x =24

03

(1)

(1)

PN T
P
e N S

(1)
(1)

(1)

(1)
1)
3

(1)

212

4 Marks,

4 Marks,

4 Marks,

4 Marks,



Set B:

3 R
12 8 :
1’—4 - x—5 =O LA drrpieraan
12_ 8
x=4 -5

12%-60 — 8x+32

(z=4){z-5]

243

’ 121—&)—8]&‘ =0 PR N N N e Y (1)

14.

15
16,

¥=4){ x=5
121-50-815-i—32 = 0 LN

4 - 28 = O

oooooooooooooo

= 7 P N I B AP I AP R B R I I ]

3W(2b+q) —4k(2b+q} R IR LY

(2x=5) (2+1)  wovuuen ..
3x+¥= 21 ssuw s asa %13
I+4Y"—' 7 sessnwiy 2

Prom (2); X = T=4Y seevorrsoansae
Subst, in (1) |

3(7-4y) +y = 21 K
21"'1@-"'?:21 wlsnvanstaatunm

-1y = 21-21
-113' =0 .
y =O ...... E O I RO LEC N
Subst. in (2) X = 7 LI RN B A sa

(7,0}

(1) 4 Marks,

(1)

= (3zy-4) (2b+q) (2) 3 Marks.

3 Marks,

(1)

(1)

(1}
. (1) 4 Marks,



Set B:

17.

4

2x-y

' 3x+y; 11 vevee.o(2)

From (1) - N
¥= 2![—4 P N N TN T E R (1)

Subst, in (2}

18.

31-!-_21—4 = 11 ..l“;n.‘n'---.qo.-osnot (1)
51"‘4: 11. - . LI

5z = {1+4
= 15
x = 15/5

1o
(v

n

.

s

.

.

. .
.

.

~—
—
S

P DL L T

w Iljy = .2T.Ir
my’:ﬁr =V s srsssesrrerennoey (1)
Divide through by 113 . |
ie. TFgy o T - v
TE3 T3

y:‘ﬁ-r —-— 'R B R R Y] (1)

2 v
W

Let the number behx

Then x=1 = x5 @)
3 2 F Paw e RS EA e R

S 2x=14

Ix—-2Xx

X

3x+15 LRI L N LA I ] (1
"?4“15 PRI N N ] {1

-29 *ara e « P PEa kit se 1

[
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2 Marks,

5 Marks,



Set B: 5.

22,

Let the mumber be x.

Then x=T _ X5
3 = 72

ol ~7 - = 0
2%~1 1
2x=14-3x-15 = 0
6
25‘14‘3:’15 = 0 R R
-%=29 = 0
-X = 29
X = -29 S adde v Tad e Faans e

Let the two numbers be x and.y,
19 .l'-.l.E1) 2P " an

5 LR R

(1)+(2) 2x= 24

I = 12 SPRETaar RAaRE "R N

Then x+y
and x~y

83 L avnee i

Subst, x in (1)

124y = 19
vy = 19-12

= 7 Pes s s s nap st raRRE s

The two numbers are 12 & T seceeee

OR By substitution 5 Mks,
OR Graphically 5 Mks,

U = kyﬂ
Subst; the values of U, y, and
iial 64 = k- 4. 8 e

LR R R NN

32k = 64
¥ 64
32
# 2 cievvces sesssvusne
U =kyz
= 2,10.5
= 100 I A R R NN I R N Y

(2)

(1)

(1)

(1)

(1)
(1)

Ze

(1)

(1)

5 Marks,

5 Marks,

3 Marks,



216

Set B: 6,

7
=99 T eecosereenccecsccoccne (1)

I
-3
~
rn

W 5 asaarisensanssvsanersanrne 1) 3 Nasks,

]

27, More time less students,
Less time more students,

)
(3)

Time c¢c 1

Btudmts LR R N (1)

-w TocL‘%‘l"'ll"l-....l".’... (2)
:. T= E. ..................... . (1)

6 ABYS seveececsesesasces (1)

]

.« The bag can feed 14 students
for 6 dm'a esssresssessabsesbes e (1) BHaI'kB.
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«PPEDIX H

o f
FREQUE'CY T.BLES OF STUDY D/T.

Table 6,% Frequency Table Of Set 4,
Total.

CLASS-INTERVAL FREYIENCY
65-69 3
60-64 1
55-59 1
90=-54 1
4549 6
40-44 8
35-39 11
30-34 28
25-29 42
20-24 56
15-19 115
10-14 153

5=9 234
0-4 697

1356
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Table 6,3, - Prequency Table Of Set B,

DPotal,

CLASS-INTERVAL FRECGUBNCY
T5~719 1
TO=-T4 0
65-69 0
60-64 0
5559 1
50-54 5
45-49 3
20~44 8
-39 1
3034 18
25-29 - 33
20-24 47
15-19 8%
10-14 108

5 s 194

Omd 788

1300




Table 6,5, Fregucney Table Of Yet B,

Boys,
CLASS-INTERVAL FREQUCNEY
55=59 1
50=54 1
45-49 1
40-44 2
-39 6
30-34 6
25-29 1
20-24 17
15-19 20
10-14 46
H5mg 92
0-4 575

778
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Table 64% PFrequency Table Oof Set A.
Girls,

CLASS-INTERVAL FREQUENCY
50-54 1
45-49 2
40-45 2
35~39 1
30-34 5
25-29 6
20=24 15
15-19 27
10-15 37

=9 66
0-4 157

319
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Table &,%, [Freguency Table @f Set B,
Girls,

CLASS.INTERV AL FREQUENCY
75-79 1
0-14 0
6569 0
60-64 S0
55-59 o
50-50 2
4549 | 2
40-44 2
35-39 'y
30-34 4
25~29 . 6
20-24 ’_ . ‘ 16
15~19 | L Y
b %

5-9 :°l_4'.*;j;r 70
0t BT
355
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Table 6,8, Frequency Table Of Set A,

Frivate,
CLASS.INIERVAL FREQU ZNCY
65-69 3
60-64 1
55=59 1
50-54 1
45-49 2
40-44 7
35-39 8
30-34 18
25-29 33
2024 32
15-19 62
10-14 70
5=9 8
0=4 102

418
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~ Table 8,9. [Frequency Table Of Set B,
Private,

CLASS-INTERYV AL FREQUENGY

75=79

—

70-74
65-69
st

- o 6 O

55-59 -
5054  " f”aiE;: H; \
Bty L
40-44

1o W

35-39
30-34 12
25-29 19
20-24 - . fﬂ-_' 29
5=t L 52
10-14 50
5-9 . . 55
0-4 78

314
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Table 6,4%. Frequency Table Of Set A.
tate Government,

CLASS-INTERVAL FREQUENCY
45~49 4
40~44 1
35-39 3
30-34 10
25-29 9
20-24 23
15-19 53
10-14 83

5-9 156
0-4 596

938




Tobla 6,1#® Frequency Table Of Set B,
State Government,

CLASS-INTERVAL FREQUENCY
50-54 2
45-49 0
40-44 2
35-39 4
30-34 6
25=29 14
20-24 18
15~19 33
10~14 58

5~9 139
0-4 710

986
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!PPENDIX I
PERCEMTILE RAK OF STUDY IDLTLA
Table 6,12 Percentile Rank Set A.
otal
Wy o m, @ m
65-69 3 1353 1354,5 . 999 99.9
60-64 1 1352 1352,5 997 99.,Y
55-59 1 1351 1351.5 . 996 99.6
50~54 1 1350 1350.5 . 995 99.5
45-49 6 1344 1347 «993 99.3
40-44 8 1336 1340 .988 98.8
35=39 1" 1325 1330.5 «B1 8.1
30-34 28 1297 1511 <967 96,7
25=29 42 1255 1276 941 94,1
20-24 56 1199 1227 .05 90.5
15-19 115 1084  1141.5  .842 84,2
10-14 153 9% 1007.5  .743 74,3
59 234 697 814 . 600 0.0
04 697 0 348,5 257 25.7

1356




Teblo 6,13 FPercentile Rank Set B.

230

Total
Y 7 P oR op PR
75-79 1 1299 1299 « 999 99.9
70-74 0 1299 1298.,5 . 998 99.8
65-69 0 1299 1298.5 .998 99.8
60-64 0 1299  1298,5  ,9%8 99.8
55-59 1 1298 1298,5 998 99.8
50-54 3 1295  1296,5  ,997 99.7
45-49 3 1292 1293.5 .99 99.5
40-44 8 1284 1288 « 991 99.1
35-39 i1 1273 1278.5 .983 B.3
30-34 18 1255 1264, 972 97.2
25-29 33 1222 1238.5 «953 95.3
20-24 41 M75 11985 922 92,2
15-19 85 1090  1132,5 8T 87. 1
10-14 108 %2 1036 197 79.7
5-9 194 T8 885 681 €8, 1
0-4 788 0 364 280 28,0

1300
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Table 6414 pPercentile Rank Set 4.
Boys,

%ﬁ;@ P CF o, CP PR
65-69 2 836 837 «999 99.9
60-64 0 836 835.5 997 99.7
55-59 1 835 835.5 997 99.7
50-54 1 834 834.5 . 996 99.6
45-49 2 832 833 .994 99.4
40-44 4 828 830 .99 99.0
35-39 b, 823 825,.5 . 985 98,5
30-34 13 810 816,5 . 974 97.4
25-29 15 795 802.5 .958 95.8
20-24 23 772 T83.5 .934 93.4
15-19 55 717 44,5 .888 88,8
10-14 81 636 67645 807 8047
5-9 131 505 570.5 .681 68,1
04 505 0 252.5 . 301 30. 1

838




Table 6,15 Percentile Rank Set B,

232

Boys.

o " PGP CF P PR
55-59 1M 777.5 .99 99.9
50-54 1 776 7765 .99 99.8
45-49 1775 775.5  .997 99,7
40-44 2 T3 T74 « 985 99.5
35-39 6 767 T70 . 990 99.0
30-34 6 761 764 982 98.2
25-29 1 750 755.5 971 97. 1
20-24 17 733 T41.5  .953 95.3
15-19 20 13 723 . 930 93,0
10-14 46 667 700 . 900 90.0

5-9 %2 575 621 798 79.8
0-4 575 0 287.5 370 37,0

T8




Table 6,16 Percentile Rank Of Set A,

233

Girls.

?;gg;; i F CP = - CP FR
50-54 1 318 318,5 998 99.8
45-49 2 316 317 « 994 99.4
40-44 2 314 35 «B7 8.7
35-39 1 13 313.5 « B3 98.3
30-34 5 308 310.5 <973 91.3
25-29 6 302 305 « 956 95.6
20-24 15 287 294.5 .923 92,3
15-19 27 260 273.5 857 85.7
10-14 37 223 241.5 « 197 75.7

5-9 66 157 190 .596 59.6
0-4 157 0 T8.5 246 24,6

319




.. Table 6417 Percentile Hsnk Of Set B,

23

girls.
2w @, @ om

75-79 1 354 354.5 .999 99.9
70-74 o 354 354 .997 99,7
65-69 o 34 s .997 9.7
6064 o 4 35 997 99.7
55-59 o Ba ma .99 99.7
5054 2. B 353 .994 99. 4
45-49 2 350 351 JB9  98.9
40-44 2 348 349 .983 ®.3
35w39 0 348 348 . 960 %.0
30-34 4 344 36 .97 97.5
25-29 6 Bs 341 . L9610 96. 1
20-24 16 22 PO 0,930 93,0
15-19 30 292 307 865 86.5
10-14 35 257 2745  LIT3 71,3
5-9 0 187 222 625 £2.5
O~4 187 0 93.5 + 263 26,%

355
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Table 6,16  Percentile Rank Of Set 4.
Private,

CLASS— P CF . CP PR

INTERVAL np
65-69 3 415 416,5 . 996 99.6
60-64 1 414 414.5 992 99.2
55-59 1 413 413.5 . 89 8.9
50-54 1 412 412.5 987 98,7
45-49 2 410 411 . 983 %B.3
40-44 7 403 406,5 972 97.2
35~39 8 395 399 . 955 95.5
30-34 18 317 386 .923 92,3
25-29 23 344 360.5 862 86,2
20-24 32 312 328 . 185 78,5
15-19 62 250 281 672 67.2
10-14 T0 180 215 514 51.4
%=9 8 102 138 «330 33.0
0-4 102 0 51 122 12:2

418




Table 6,19  Percentile Rank OF Set B,

Private.
CLASS.. F CF CF. - CP ER
INTERVAL C np
75-79 1 313 33,5 998 99.8
70-T4 0 313 313 .997 99.7
6569 0 313 313 .997 99.7
60-64 0 313 313 .997 99.7
55-53 . 1313& 312,5 .99 99.5
50-54 {1 mis 99 99,2
45-49 . % 8 - 3095  .986 8.6
40-44 6 302 305 LT 97.1
35-39 7 295 298.5 .95 95,1
30-34 12 283 289 .920 2.0
25-29 19 264 273.5 BT 87.1
2024 . 29 235 249.5 795 79.5
15-19 52 183 209 .666 66.6
10-14 50 133 155 .494 49,4
59 55 78 105.5  .336 33.6
-4 0 39 124 12,4

314




Table 6,20 percentile Rank of Set A,
State Government,

237

. S
45-49 4 934 936 998 99.8
s-24 9. 9B . 955 9% 99.5
35-39 3 9%0 931.5  .993 99.3
30-34 10 920 925 986 9.6
25~29 9 9 9155 .96 916
20~24 25 88 899,5  .959 9.9
15-19 55 835  861.5  .918 9.8
10-14 83 752 793.5  .B46 84,6

5-9 156 59 674 19 T
0-4 596 0 298 318 31,8

938




Table 6,21

Percentile Rank Of Set B,

State Government,

238

‘{gﬁ; " F CF CF, CP PR
50-54 2 984 985 999 99.9
45-49 0 984 B4 .998 99.8
40-44 2 982 983 « 997 99.7
35-39 4 978 980 .94 99,4
30-34 6 972 975 «989 98.9
25-29 14 958 965 .979 97.9
20-24 18 940 949 .962 96,2
15-19 33 907 913.5 .926 92,6
10~14 58 849 878 .890 89.0

5-9 139 T10 779.5 TN 79,1
0-4 710 0 355 . 360 39.0

986




WPEENDIX J
NORMILTZED STSITD/RD SCORE OF STUDY Diig,

Tabls 6422 HNormalized Standard Scores Of
Set _A. Iotal

CLASS- CP 2 T
INTERV AL
£5-69 .999 3.0 80
60-64 | ,997 2.8 78
5559 . . 996 2.7 77
50~54 . 995 2.6 76
45-49 O .993 2.5 (i
a0-44 - .988 2.3 73
%30 .98 2.1 7
30-34 ° ° .967 1,8 68
25-29 94t 1.6 66
20-24 . 905 1.3 63
15-10 842 .0 6
10-14 743 0.7 57
59 .60 0.3 53

0-4 257 0,7 4%




24,0

Tabl 6.23 Normaliged Standard Scores Ofr

. Set B. Total
v ianvalL. CE 2 T
7579 - 999 3.0 80
o014 9% 2.9 79
6569 .9% 2.9 79
60-64 .998 2.9 79
5550 .99 2.9 79
50-54 .97 2.8 78
45-49 L .995 2.6 76
4044 L9 2.4 74
3539 .93 2,1 @
0-36 .92 1.9 69
25-26 - ,953 1.7 67
20-24 e 1.4 64
15-19 871 1.1 6
10-14 797 0.8 | 58
5-9 . .81 0.5 55

O-4 230 0,6 44
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Table 6.24 Normalized Standard Scores Of:
Set A, Boys,

YTBaT AL CP 2 T
6569 999 3.0 80
60-64 S.99T 2.8 78
55-59 .997 2.8 78
50-56  .996 2.7 77
H-49 .99 2,5 75
0-44 . .99 2,3 73
35-39 985 2,2 72
-3 .974 1.9 69
25-29 .958 1.7 67
20-24 . 954 1.5 65
15=19 888 1.2 6e
10-14 - 807 0.9 59
5-9 681 0.5 55

Ord . 301 0.5 45




Teble ©e¢25 Normalized Standard Scores Of

Set B. Boys,
CLASS- CP z T
INTERVAL
55~59 » 999 3.0 80
50-54 . 998 2.9 79
45-49 <997 2.8 78
40-44 « 995 2.6 76
35-39 « 990 2.3 73
30-34 . 982 2.1 (A
25-29 97 1.9 69
20-24 .953 1.7 67
15-19 . 930 1.5 65
10-14 . 900 1.3 63
5=9 798 0.8 58
0-4 .370 -0.3 47

2



243

Table 6426 Normelized Standard Scores (f

Set A. Girls.

CLASS=~ :
INTERVAL o ;'}ﬂ - B
50-54 .998 2.9 79
45-49 .99 2.5 75
40-44 .87 2.2 72
35-39 B3 2.4 T
30-34 973 1.9 69
25-29 . 956 1.7 67
20-24 « 3 1.4 64
15-19 857 1.1 61
10-14 157 0.7 57

59 .596 0.2 52

0-4 .246 0.7 43




Table 6,27 Normalized Standard Scores 0f
Set B, Girls,

TenaTAL o ¢ :
7519 .999 3.0 80
70-74 997 2.8 78
65-69 .97 2.8 78
60-64 .997 2.8 78
55~59 .997 2.8 78
50~54 .994 2.5 75
45-49 .989 23 73
40-44 .93 2.1 71
3539 980 2.1 7
30-34 975 2,0 0
25-29 .961 1.8 68
20-24 530 1.5 65
15-19 865 1.1 61
10-14 773 0.8 58
5-9 625 0.3 53

0=-4 .263 0.6 44
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Table 6,28  HNormalized Standard Scores Of
o, Set A. Private.

INTBRTAL oF B
65-69 996 2.7 77
60=-64 _ | . 992 2,4 T4
55~59 989 2.3 73
50-54 e 2,2 72
45-49 983 2,1 T
40-44 972 1.9 69
35-39 955 1.7 6
0-34 0 .23 L4 6
25-29 862 ! 61
20~24 _' .85 0.8 58
1519 . .672 0.5 55
10-14 S K 0,0 50

5-9 3% 0.4 46
O~4 122 -1,2 38




2,6

1 -

Table 5,22 Normalized Standard Scores Of
Set B, Privete,

INTERYAL cr Z T
75-79 998 2.9 79
70-74 997 2.8 78
65-69 .997 2.8 78
60-64 ' 997 28 W
55-59 .99 2,6 76
50-54 . .992 2.4 74
QFCETEE: X 2,2 72
40~44 o1 g £9
35-39 L% 1.7 67
30-34 . .90 1.4 64
25-29 8Tt 61
20~24 _"; .795 0.8 58
1519 666 0.4 54
0-14 .49 0.0 50
5-9  .336 0.4 46

0-4 B |7 -1.2 38




247

Table ©.30 Normalized Standard Scores Of
Set_A. State Government.

%“TZSR; B cP Z T
45-49 .998 2.9 79
10-44 .995 2.6 76
35-39 .993 2,5 75
30-34 .986 2,2 72
25-29 .976 2,0 70
20-24 .959 1.7 67
15-19 .918 1.4 64
10-14 846 1,0 60

5-9 719 0.6 56

0-4 .318 0.5 45
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Table 6, 31 Normalized Standard Scores 0f
Set B, State Government.

—
50-54 «.999 3.0 80
45-49 .998 2.9 79
40-44 997 2,8 78
35-39 . 994 2.5 (P
30-34 . B9 2.3 73
25-29 .979 2.0 70
20~-24 . 962 1.8 68
15-19 .926 1.4 64
10-14 .8% 1.2 62

5-9 LN 0.8 58

0-4 .360 0,4 46




