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.CHAPTER - I

1.1. IMPORTANCE OF THE STUDY

The word intelligence is a pophlarly
used term in our daily life. People have defined
1ts meaning, nature and process in different wayse
People’had been curious to know about it. It has
been génerally accepted that intelligence is an
innate capacity in the individual. But at the same.
time it has been found that intelligence of an
individual flWctuates with varying environment and
with testing tools of intelligence.

"People in ancient times were authorative
‘and commanding in nature and could use théir own
| decisive power for the selection of manpower for
various jobs. But in the modern democratice set up,
it was found difficult to be authorative and take
unilateral decisions. Hence itwas felt to devise
'some objective criteria for such selections for
proper guidance and counselling to individuals. Thus
‘intelligence tests play an important role to meet
much requirementsof human beings in democracys

_ Intelligence tests also helps in making
a Judicisods'decision about the selection of proper
courses of study to the aspirant individuals . -
£6r various types of tecnnical and commercial courses



of study in higher education. If proper educational
and vocational guidance isnot provided to students
at an appropriate time, there is a possibility of
misfits either in education or in vocations at later
stage.

In Nagaland, it has been observed that
most of the students choose a particular stream of
course of study of their parents or attractive
nature of the jobs, irrespective of their ability
or capacity to do well in that area of study of job.
The result is that there are more dropouts in their
studies and more dissatisfied person in their jobs.
In order to overcome such problems, the investigator
felt the need of providing proper educational and
vocational guidance in the light of their abilities
and capacities to opt for proper courses of study
and choose right type of jobs in their lines. For
this the researcher was interested to make the people
aware of intelligence and its use in their life and
decided to construct a non-verbal intelligence test
for Naga students population,

It was a commom acceptance that both
verbal group test and non-verbal grohp test have
equal power to measure mental ability of the people.
However in a diversified society with a number of
sub-tribes with distinct dialects, sub=cultures of
more or less similar value can be measured better
by a non=-verbal test than a verbal test. There are
about 16 different tribes in Nagaland with distinct



dialects and therefore the researcher decided to
construct a non-verbal test which could be used by
all irrespective of their languages.

1.2, NEED AND JUSTIFICATION

Intelligence has very important role to
play with various activities. Parents, school
administrators, teachers, school counsellors and
students require to know the role and importance of
intelligence in managing education for the classi=~
fication and categorisation of individuals for the
selection of peoplé for appropriate lines of life
activities, intelligence test will give significant
informations.

The people of Nagaland are not familiar
with the concept of intelligence test. Intelligence
test is a new terminology for the school teachers
and students in this region. There is neither any
centre for testing not test instruments of this
kind in the state.

In our country there are some test scale -
of intelligence which constructed and standardized
in foreign countries with the norms of those peoples
Some Indian authors have developed some instruments
on the basis of thelr local norms. As no particular
test is reliable and valid for all the environments,
the test constructed on other population may not be
 suitable or relevant for the Nagé people.



, In this state education is progressing
rapidly with an increasing quantitative students
enrolment at various levels; but these students and
teachers are sfudying unaware of thelr mental levels:"
and ability to do. It is not only a wastage but a
source of soclo-psychological and unemployment
problems. As the people are still ignorant in dark-
ness, those bright and excellence may lose a number
of rights and opportunities.

$chools and many other agents may require
the informations about the intelligence levels of the
school children for their clear decision making and
justification for selective processes as well as to
categorize them for impmrovement programmes. It is
sad that sometimes, biased judgements and discrimi-
nations are possible on the part of the concerned
persons. Very often this may be due to lack of the
factual knowledge about the individuals with whom
they are dealing.

Therefore seeing the necessity, the
investigator decided to construct and standardized
and instrument on the basis of local environment with
local norms. The investigator prépared a non-verbal
group test instrument as it is expecting to be a
more appropriate and suitable for the people of
Nagaland where a lot of geographical,linguistic and
socio=-cultural problems and diversifications are
prevailing. |



The presént test construction and stand-

ardization was undertaken on the following grounds:

1¢3s

(a) No test of this type has so far been
developed in Nagaland.

(b) A very few researchers had constructed
test instruments of this type in
north-eastern part of the country.

(c) Ohly a limited number of intelligence
test 1instruments have been designed
in the form of non-verbal omnibus
group tests in India as a whole.

(d) Local people of this state are not
familiar with the intelligence
test scales.

(e) The investigator felt the need of
designing a test of inteliigence
and standardized on the local popula-
tion with local norms,

STATEMENT OF THE RESEARCH TOPIC

"Construction and stahdafaization of a
group intelligence tﬁip fogﬁhigh school
students of class VII to X with-in the
age group of 13+ to 17+ years in
Nagaland®.



1.4, DEFINITIONS OF THE TERMS

(1) Intelligence

"Intelligence is the ability and capacity
of a person to learn and carry on abstrct thinking
to response appropriately to a new situation®. (

(11) Intelligence test

"Intelligence test is a standardized test
instrument which uses for measuring the mental‘ability
and capacity of the individual person or persons to
learn adequately and carry on abstract thinking to
adopt and response appropriately to a new situation.® ('

(111) Non-verbal group .intelligent test

"Non-verbal group intelligence test is a
standardized instrument which uses to administer in
group for measuring the individuals mental ability
and capacity levels to learn adequately and carry on
abstract thinking to adopt and response appropriately
to a new situation. "

1450 OBJECTIVES OF THE TEST

The construction of a test 1s not an end
in itself. It has a long process of integral objectives,
Test results can be utilised by the decision makers



as the indicators to finalise various methods for
behaviour modifications. The investigator had taken

up this topic with a definite purpose and objectives.
There were no intention to profound a theory of its
own, so the investigator carefully followed a series
of methods and procedures for completion of the test
scale as by other test constructors. The investigator
wanted to extend a unique contribution to the society
by bfo&%ding an instrument for fulfilment of since

long felt need of the people in the field of education.

The following have been the objectives
‘under the present research work :-

(1) The main objective was to construct and
standardize an omnibus type of non-verbal
group intelligence test for the students
of class VII to X in the agz group of
13+ to 17+ years in Nagaland.

(11) To establish diiferent types of reliability
and validity for the test.

- (411) = To establish group test norms for the
total popudation in the form of dérifed
score scales.’

(iv) To study the emerging pattern of group
- 1intelligence of the Naga high school students
through the non-verbal test.

(v) " To develop a workable test manual for use
of the test.



(vi) To measure the intelligence of students
under different age-groups and grades.

1.6 ASSUMPTION UNDERLYING THE RESEARCH PROBLEM

The present study was based on the following
assumptions :- '

(1) That the intelligence of the Nagas will
be similar with students at other places
in their equivalent age groups and grade

- levels., '

(11)- That the test constructed will showhigh
reliability and validity coefficient,

(1ii) That the non=verbal group test will

' give the significant measures of perscns'
intelligence at par with other types of
verbal ard non-verbal tests.

(iv) That the IQ of the individuals tested
' will be normally distributed.

(v) That the inteliigence levels vary with
different factors such as age, sex and
grade levels,



1.7. DELIMITATIONS OF THE TEST SCALE

The meaning of infelligence is so vast
that it includes a vast activities to measure.
There are different types of intelligence testing
at different levels with different groups of people
by various researchers, Therefore the present test
instrument was delimited to the following :-

(1) The test instrument was limited to an
omnibus type of non-verbal group test
with non-verbal test items.

(11) It was limited only to the high school
‘ students of Nagaland who were studying
in different classes of VII, VIII, IX

and. X.

(111) " The age group of the population
approximately covered 13+ to 17+ years.
(According;io the actual study the age
group were identified from 12+ to 19+
years). |

(1iv) The sample of the population was
- restricted to regular students of boys
and girls of Nagaland stateo

(v) The language used for oral instructions
and directions was English.
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REVIEW OF RELATED LITERATURE

| The word intelligence conveys different
meaning to different situations or environments.Many

Vpsychologists have given the proper meaning of the
word intelligence.Tewari (1987)™ has clearly written

_the conceptual meaning that 1nteliigence is closely
"related to intellect which includes observing,thinking,
understanding,remembering,and all ways of knowing.
“William A.and Lehmann (1984),**have mentioned that the
terms 'Aptitude‘,'Ability'.flntelligence' and achiev-
ements are used interchangeably by some,while others
suggest that subtle shades of meaning distinguesh them,
The first three terms are usually considered to have
the moSt meaning in common.According to Frances Gélton,
%%

(Lewis 1974), Latin term 'Intelligence’ is to refer
to individual differences in mental ability.

* Dr.(Mrs.) Rama Tewari.General Mental Ability Test
(GMAT ). Agra University Agra 1987,p.2 o

#% William A.Mehrens Irvin Je.Lehmann.Measurement and
Evaluation in Educational Psychologys

3rd°edition 1984, 30327
*n Lewis Ro Alken. Psycho ogical and Educational

Testing.Jr.Guilford College.4th.
Printina.December 1974.p0111
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No project or research can be started without
a dofinite definition of the work.While discussing the
issues and problems of psychological testing,Sansanwal
(DreM.C.Jain et al,NCERT),* emphasised that the test
constructors are required to give operational definitionm

of the variable for which the test is constructedoBut

this aspect is neglected by majority of researchers.
This makes the interpretation of fﬁe scores difficult.
Along with the definition,the aspects tested shbuld

also be given.

Thus knowing the importance of the definitions,
many people had given number of definitions on the
intelligence and ;ntelligence.test.They had ‘given diffe-
rent definitions of their own but with a common focus.
In our every day life we commonly and informally talk
about intelligence of the people.But no one can simply
categorise through informal judgement without a test
scale.Although the judgement of the common people are
.;cceptable to many,but the psychologist do not agfee to
those suggestions.Many writers have given a lot of

definition on intelligence and intelligence test,

#  Dr.M.C+.JAIN and Dr.C.H.K.MISRA, National Seminar
on the Issues and Problems of Psychological
Testin? .Department of EducQ&ional Psychology
Counselling & Guidance NCERT.(March 199214\\
Pe227, - .
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Norman E.Gronlund (1981)?“advocated that the
tests designed to measure learning ability have—tradi- --
tionally been cailed intelligence tests.This terminology
is still us;d for many individually administered tests
and for sqmé group tests,but its use is declining.But
in place of intelligence tests have come some such

terms as mental ability tests,school ability tests,
cognitive tests and scholastic aptitude tests.

As he was trying to define intelligence tests,
Lewis R.Aiken (1§71)r* reminded to remember that so
called intelligence tests arr actually tests of achiev=
mehts.The items on intelligence tests represent attempts
to assess individual differences in the effects of

experiences that are common to nearly in the culture.

Any type of test:requires a clear-cut purposes
But to visualise the purpose of a new test is not an
easy task indeed.The purpose may be used as an indicator
of educational and vocational effectiveness in future.On
the other hand can be developed for the purpose of career

planning.gﬁidance.classification and decision-making.

» Norman E.Gronlund. Measurement and Evaluation in
Testing, Fourth Edition 1981,pp.334-5,

*# ° Lewis,op.cit.,ps113.
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Some of the authors also had identify the
purpose of psychological testing and assessment in their
" own lénguage pattern.As proposed by S.Venkatasen
(Dr.M.C.Jain et al 1992).* the nurpose of psychological
assessment varies from screening,identification,clasSi-

| fication,placement,programming to certification.

In his test manual,Mehrotra (1972),** explained
that India has adopted tﬁe practice of divertind pupils to
various types of courses ;ffér classes VIII and X. The
orientation of the pattern of education by makiﬁ§ it mul-
tipurpose at the higher secondary stage and the diversif-
ication of courses including occupational courses at that
stage has doubless offered bright oppourtunities to young
pupils in schools but it has also created a number of
problems.Psychologists have no ready-made solutions to
those problems but they always.felt the need of some tools
and techniques to enable them to study.predict and modify
human behaviour,. | |

As suggested by AsAnastasi (1976),***'
intelligence teststhould not be used to label an indivi-
dual but to help in understanding ﬁim.And he further poin

*  Dr.MeC.Jain,et als,opscit.,p.84.

##%  P,N.Mehrotra. Mixed Type Group Test of Intelligence
' for children from 11 to 17 years.Agra

. , University,Agra,1972.p.
##»% Anne Anastasi. Psychological Testing.

' Fourth Edition 1976, p.349.
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poiinted out that the information provided by tests is
being used increasingly to assess individuals in their

educational and vocational planning and in making

decisions about their own lives.

History of psychological testing and test
scale development shows that the psychological branch
used group scales for classification of soldiers mental
ability shortly after the U.S.entered the World War I.
Since then a number of non-=verbal group scales had been
systematically designed.It was written in his test -
manual by Jalota (1976),* considering from differeht
angles,it can be accepted that the group test scales

are better than individual performancé scalese

It has been mentioned in their book by
William and Lehmann (1984).** that group aptitude tests
‘-are far more extensively administered intelligence tests,
They are much less expensive énd generally give results

comparable to those of the more time-consuming

individual tests. .

* S.Jalota's Group Test of General Mental Ability.
Manual of Revision,Published in 1972,

#% William and Lehmann.,Op.cit.,p.380,
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According to Hermon Nelson ( Lewis 1971),* the
items are arranged in spiral omnibus forms; that 1is
sevefal different types of items are distributed the
scale instead of being groyped by sub-test,

While explaining about the omnibus iype Lewis
(1971)." wrote that in the spiral omnibus formal,the
several types of items comprising thé test are mixed
together and arranged in order of increasing difficulty-‘
Examples of this scale are listed:

The Army General Classification (Alpha),
The Otis-Lennon Mental Ability Tests,
The Hermon-Nelson Test of Mental Ability.

- Non-verbal test items. are consisting of pictoral,
diagrametic and geometric figures.These items measures

the perceptual and conceptual ability level of the

amongst them.As a support ,Anne /Anastasi (1976),”““ Non-
verbal battery sub~tests use no words or numbers, but
only geometric or figural elements;the items bears

reliability little relation to formal school instruction.

*  Lowis,Op.cit.,ps130.
haid Ibid. .p.130°
#u#¥% Anne Anastasi,Op.cit.,p.310.
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According to Freeman (1965),” Authors of non-
verbal tests of mentaliability seek to measure the
séme mental'process tested by means of verbal scales.
They hold that the problems presented in diagrams,
pictures,charts and geometric forms closely parallel
‘to those presented by means of language and number,
Language and numbers are symbolic systems that repr-
esent somei&ing-e;se for examplé objects,qualizz;;,
eveﬁts and actions.With use of language and number he
is able to analyse, synthesixe classify and organize
his perception Therefore they prefer to test intelli-
gence by means of verbal and numerical materials,
However,they would use non-verbal tests when these
are made nécessary by developmental immaturity or
or language or cultural handicap,to gain the insight
that these tests provide if they are adequately
scaled in difficuttyo

Non-verbal items with instructions can be used

when there is linguistic handicappness,but has a common

» Frank.S.Freeman, Theory and Practice of
Psychological Testing.Third Edition,1965,pp.
377"780
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link language and the respondents are literate.Some of
the non=verbal tests have been constructed with differ-

ent sub-tests forming a particular battery.

Lyman (1978),* so called non-verbal tests
confain certain no verbal items;however,words almost
always used in the directions.Some aothors prefer to
use non-language td.describe tests that have no verbal

items but for whichAthe directions are given #ither

oralily or in writing.

In the opinion of Anastasi (1976), a
non-verbal battery inay have the sub-tests of figure
classification,figure analegies,fiqure synthesis’;.
Ibid (1976),** in the same book,Figure 46,Item Illﬁ-
strative of the Otis-Lennon Mental Ability  Test, |
every item has given instruetion as

(a) Classification: Mark the picture that shows a

flame.dose not belong with the others.
" (b) Verbal classificatlon: Mark the picture that
shows a flame.
(c) Quantitative reasoning: Mark the picture that
" shows the same number of dots as there are
parts in the circle.

* HOWard Bo.Lyman, Test Scores and what they mean.
' University of Cincinnate.Third Edition,
1978,p«26.

*# Anne Anastasi,Op.cit.,p.310.
* 3 Ibid,,p.309.
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Again Anastasi (19763.Figure 41,Sample Items of
Culture Fair Intelligence Test Scale 2 by R.B.Cattel,

"Test I. Series: Mark the items that completes the
series. _

Test 2, Classification: Mark one item in each row
that does not belong with others.

Test 3. Matrices: Mark the items that correctly
completes the given matrix.

Non-verbal items require a lot of thinking.Unless
the items are constructed adequately,no result can be
expecfed as which the teét was meant.Some tests may

be culture~-free,some other may be culture specific,

In this context Anne Anastasi (1976),** clearly
pdinted that no single test can be univesally appli-
‘cable or equally 'fair' to all cultures,There are as
varieties of culture-fair as there are parameters in

which cultures differ.Non reading test may be culture
-fair in one situation,a non-language test in another

a performance test in athird.

Lewis (1971),***suggested that it is  probably
'impossible to construct an intelligence test that is
independent of experiences varying from culture

to culture.

* Ibid.,p.290.

*n Ibid.,pp.345-6.

##%  lewis,Ope.cit.,p.142,
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Bhide (Dr.M.C.Jain et.ala),*according to me
‘nothing in the world is 100% 'culture-free.' The

concept of culture free can be perhaps applied 100%
to robots but human beings are not robots.Therefore
every utterance,every thought of human being is so

coloured by his/her experiential background and the
society in which he/she has grown.So the psycholog-

ical tools should be as much as possible composite,

To develop a good and valid test,foremost
requirement is to choose a truely representative
‘standardization sample.The standardization sample
may be made truely representative.only when the
sﬁfficient number of units are selected from all

strata and levels of the bopulation.

In the words of Gupta (1987),**Random
#ampling dose not mean haphazard selection or sel-
_ectioh of sample units as they occur to the inves-
tigetor.But any random sample sizé 'n' drawn from-.
any population must have the same probability of
‘Being'sélected. Secondly when a popﬁlation is het-
erogenous or different segments dr strata in the

population,then it 1s stratified.So we stratified

* M.C.Jain et.al., Op.cit.p.
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the population by dividing it into strata so that each’
st;atum is more or less homogenous,and make a random ,

selection of sample from each stratum.

A - According to Goode and Hall (Hans Raj,1979)%
while stratified sampling is placed here in distinctioﬁ
to random sampling, this doss not méan that it does not:
employ randomness.Young (Hans Raj,1979),the main obje-
ctive in stratification is to secure a more reliable
sample.Sometimes the gains,ih stratification may be very

high and at other times very trivid,

Scoring of respondents marks is one of the

major part of test construction and standardization.Sc=-
oreing number of responses without a proper plan is so

difficult,time consuming and liable to error through

wrong transfering of the data.

An expert in the field Lewis (1971),"also
suggestgd that a strip key or stencil for hand-scoring
of testlbooklets or answer sheets can be prepared quite
qqsily.A strip of cardbord‘containing the correct
answerslat.positions corresponding to the spaces in the

test booklet where answers are to be written makes an

* Hans Raj, Theory and Practice in Social Research.
First Edition,New Delhi,1979,p231.

#*  Lewis, Op.cit.,p.43.



22

adequate strip key. A scoring stencil for use with a
special answer sheet can be prepared from a blank sheet
of paper or cardboard by punching out the spaces where

the correct answers should appear.

~ Item analysis is the most important function
in the test construction.It is the process of examining
the'rQSpOnses to each test item so as to judge its own
quality.According to William and Lehmanﬁ (1984),* there
are more than 50 different item-analysis procedures.They
suggested to follow two methods of calculation for item
analysis.For each item,compute the percentage of students
who get the item é%rrect.This is called the item diffic-
ulty index (p),which can range from .00 to 1.00. Formula
for item difficulty is: Difficulty = 8- X 100 .Compute
the item discrimination index for each item by substrac-
ting the number of students in the loWer group,itho answ-
ered the item correctly from the number in the upper
group who got the item right,and by <{in dividing . the

number of students in either group,by the given formula
Ru - R1 o
(1/2) T | .

As stating they warned that if one did divide the total

Discrimination =

group into two halves but put the top 27 percent upper

* William and Lehmann, Op.cit.,pp.190=93,
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and the bottom 27 percent in the lgyer.group,one could
obtain an estimate of item difficuity by diyiding the
number of persons in the two groups who énswered the
items correctly by the total humber of people in those
two groups.(Be careful! Not the total number of stud-
ents tested! ). |

Norman E.Grénlund (1981),* suggested the
formuli for computation of difficulty index and the
discrimihation index.The procedures recommended for
computations were as following:=-

(1) Score all the answers,

(2) Arrange the test papers from highest
to the lowest scores. ~

(3) Make two groups 27 ¥ upper with the
total scores and bottom 27 % with the
lowest total scores. '

(4) Then remining middle papers to be
placed aside and not to be wused in
the analysis.

(5) Compute difficulty value and discrim-
ination power by the formuli,

Difficulty = —%— X 100

Ru - Rl

Discrimination =
' 1/2 T

'#  Norman E.Gronlund, Op.cit., pp.256-60,
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. According‘to Lindeman (1967),* three kinds of
information can be obtained by analysing the responses
' to an individual test item (1) the general difficulty
level of the item (2) its discriminatory power and
(3) the response pattérn of the item.In a test some
easy items_should be included in order to encouraged
the studehfs of low ability and some difficult items
should be included to challenge the abler students.
And for statistical reasons,the high group  should
consists of the upper 27 percent of the totél group

and the lower group of 27 percent.

In page (92) the same person has given the

item response pattern as follows-

Response A B C D Difficulty Discrimi~
‘ nation

Upper 27%
Lower 27%

Freeman (1965), = indicated that the most
marked and significant discrimination between - the
two extreme groups is obtained when item analysis is
ebtatned based upon the highest 27 % and the lowest
27 ¥ of the group.

#  Richard He.Lindeman, Educational Measurement.
: Teachers College,Columbia University.
- First Indian Reprint 1971, p.89.

##%* Freeman, Op.cit.,p.115,
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Item screening is the rejection of some poor
items and.rétaining some good items on the basis of
the two indices of item difficulty and item discrim-
ination.But different investigators have their own

choices of screening points.

Jalota (1972)," followed 20 % difficulty ind-
ex and .20 discrimination index for screening 1items

for constructing Group test of general mental ability,

Lokesh Koul (1984), suggested that the items
with the validity indices of O. 20 or more and difficu-
lty indices of 0.40 to 0,60 to be regarded as satisf-
actory and items having zero or negative validity must

be discarded.

Freeman (1965),**ﬂstated that the difficulty
levels can be given in terms of standard deviation of
the normal curve.Thus if 84 percent of the testees
pass an item,it has a rank of - 1 s.d. (one s.d.
below the mean) if an item passed by 16 ¥ its rank is
+ 1 8, d. If passed by 69 % or 31 %, the ranks would
be ~0.5 é.d. or + 0.% s.de. respectively,

* Jalota, Op.cit.

*% Lokesh Koul,Methodology of Educatlonal Research.
Vika House Ghaxiabad (U.P.),1984,p.128.

##% Freeman,Op.cit.,p.112.
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Lindeman (1971), has suggested to keep the
difficulty value of .40 to .60 for screening items,
In his book Lewis (1971),**also mentiomed that a
test maker should keep the item diffi;ulty value
between .20 to .80 and the discrimination power at
«30 or greater.

As recommended by William and Lehmann (1984)
il the power of discrimination should be .20 and
abové. B.Shah also used to keep the discriminatiqn
indices ranged between 0.34 and 0.83 while screeﬁing
the test items of omnibus test of intelligence.

3t 3¢
has given a unique sug-

Anastasi (1976),” "
gestion that every easy item (even passed by 100 %
of the cases) which are discarded as non- discrimin-
ative in the usual standardized test,are very items
that should be included in a mastery test.Similarly,
a pretest,administered prior to a learning unit to

determine whether any of the students have already

acquired the skills to be taught,will yield very low
percentages of passing for each item.In this case,

* Lindeman, Op.cit.,p.91.

##* William and Lehmann,Op.cit.,p.192.
#*  Lewis, Op.cit.,

#x%x pnastasi, Op.cit.,p.206.
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items with very low or even zerd'p’ value should not
be discarded,since the revealAthat remains to be le-
arned.It is apparent from these examples that the

appropriate difficulty level of items depends'upon
the purpose of the test.

According to Lewis (1971), the concept of
. the reliability of a test refers to its relative
freedom from unsystematic errors of measurement, or
the consistency of measurement under different con-
“ditions that might introduce error into scores.Test
reliability (r15) is defined as the ratio of; tfue

| variance to observed variance,or the proportion of
the_obéerved vafiance.The reliability of a test is
expressed as a positive decimal number varying from

«00 to 1.00 where r,, = 1.00 indicates perfect

reliability or ryy = 00 the absence of reliability,

As it is found in William and Lehmanns
(1984),""theoritically,reliability (r ) is defined
as the ratio of the true score and observed sdore
variances.Reliability tells us to what extend the
‘the observed variance is due to true score variance.
The symbol r*x is used for reliability,because so
~ many of the reliability estimates are computed by the

Person's product-moment correlation coefficient (r).

* Lewis, Op.cit.,p.62,
LA William and Lehmanns,Op.cit.,ps269.
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William .and Lehmanns (1984)," identified
that the methods used to estimate reliability differ.
Many different approaches can be used to estimate
reliability,but the most common ones reported are

listed as : Measures of stability
Measures of equivalence
Measures of equivalent and stability
‘Measures of internal consistency ,
(a)Split-half, (b)Kuder-Richardson esti-
mates,
Ibid.(1984),"" A measure of reliability

of stability,often called a test-retest estimate of
reliability,obtained by administering a test to a
group of persons,readministering the same to ihe
same same group at a later date,and correlating the
two sets of scores,The split-half‘method‘is'ordina-
. rily considered as a measure of internal consistency
because the two equivalent forms are contained in a
single test.In most sases the Person Product-moment
correlation coefficient (r 1/2 1/2) is an estimate
of the reliability to a test only half as long as

the origional.

According to Richard Lindeman (1971),

———

#%% to estimate what the reliability of the whole

test would be,a correlation factor needs to be

% William and Lehmanns,Op.cit.,pp.272-275,
* - William and Lehmanns,Op.cit.,pp.271-272,

##%  Lindeman,Op.cit.,p.45.
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applied.The appropriate formula is the Spearman-Brown

- _2xr 1/2 1/2
formula r, = 5377773 172 °

Where r 1/2 1/2 =reliability of the
' - half-test, ‘

Norman EsGronlund (1981)," The reliability of
test can be estimated from as single administration to
4a single form of test.To split the test into halves
that are most equivalent,the usual procedure is to sc-
ore the even-numbered items and the odd-numbered items
separately.This provides fwo scores for each pupils,
which,when,correlated,provides a measure of internal
consistency.Besides this,but another method is to com=
pute Kuder-Richardson Fbrmula 21.This formula can be
applied to the results of any test that has been scored
on the basis of the number of correct answers.Formula:

Reiiability estimate (KR 21) = K§T ( 1~ -M—L§=ML-)
. : ) : K s
Where K = the number of items in the test
M = the mean of the test

52= the standard deviation of the test scores

,** proposed that the relia-

Anastasi (1976)
bility coefficient is sometimes called a coeéficient:
of internal consistency.Oncex the two half-scores have

been obtained for each person,they may be correlated

% - Norman E.Gronlund, Op.cits., pp.98=100.
*n Anast351. OpoCito. po115-
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by the usual method.However,this correlation actually
gives the reliability of only a half-test.So coefficient

can be estimated by means of Spearman-Brown formula.

William and Lehmanns (1984),* If items are
scofed dichotomously (right or wrong),one way to avoid
the problems of how to split the test to use one of the
Kuder-Richardson formula.The formula may be considered
as representative of the average correlation obtained
from all possible'Splif-half reliability estimateso:

K-R 20 and K-R 21 are two formulas used extensively.

3%
[ 4

Lindeman (1971) After an appropriate int-
ervening period of time,the same test is re-administered
teAthe eame group,and the correlation coefficient

between the first and second administrations is computed.

This coefficient the serves as the reliability estimate.
It is often called a coefficlent of stability.

Albert (1980),*** Thus if you compute K-R
(21) and get a low reliability coefficient, you can
ordinarily expect a higher one,if you compute K-R (20)

and ofcourse, a positively still higher ‘r‘.

» William and Lehmanns,Op.cit.,p.276.
- Lindeman, Op.cit., pe45.

e Albert K.Kurtz Samuel T.Mayo, Statistical Methods
in Education and Psychology.Narosa
Publishing House New Delhi,1980,p.269.
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'According to William and Lehmann (1984),€
Validity can be defined as the extent to which certain
inferences can be made from test scores or other meas=
urement.Some writers make a distinction between two
kinds of criterion-related validity: Concurrent validity
and pfedictive validity.When they collected at appro-
ximately the same time as the test data,we speak of
concurrent validity,when they are gathered at a lafer

date, we have a measure of positive validity.

As categorically mentioned by Lewis (1971)?*
concurrent validation procedures are employed whenever
a test is administered to people falling in various
categories,If the average score varies substantially
from category,then the test might be used as another,
perhaps more efficient,means of classifying people

into these categoties.

In the opinion of Cornbach (1970),***
Logically.prediutive andAconcurrent validation are the
same, and most writers apply the term predictive +to
both.Where one intends to emphasize that no time elap-
sed between measures,the study is spoken of as a”EGﬁl

current validation.The designer of a new test  will

» William and Lehmann, Op.cit.,pp.289-292,
% LeWiS. OpoCito. po690
*#%  Lee J.Cornbach,Essentials of Psychological
’ Testing.Srd Edition,Stanford University,
1970,p.122, :
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suggest 1ts validity by comparing it concurrently
with an established test.

Lewis (1971),* stated if the correlation
coefficient between tests X and Y is close to + 1,00
then it can be predicted with confidence that an
exahinee who makes a high score on the test X will
also scbre low on test Y.On the other hand,if the
correlation between tests X and Y 1is close to ;1.00,
then it can be predicted that an examinee who score
high on X will score low on the test Y, and an exa-
minee who scores low on the test X will score high
on test Y. (1) The closer the value of the correla-
tion coefficlent 1s to + 1.00 or - 1.00,the more
accurate wlll the prediction be;(2) the closer the
coefficient is to .00,the lesser accurate will the

predictions be.

Norms are important that'they tell wus

how others have performed on the test.The persons'

scores can be compared with the scores of others,-
Norms provide us the standard to compare test per-
formance.These norms serve as a frame of reference
for interpreting raw scores 1ndiéating an examinee's
standing on the tesf relative to scores obtained by

the same age,grade,etc.

#  Lowis, Op.cit.,p.20.
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Freeman (1965),*‘Hence.to facelitate interpr-
etation,sound psychological tests,will provide tables
of age norms or grade norms or percentile rénks or
:idecile ranks or standard écores,depending upon the
instrumentsapurpose.Other kinds of norms suitable to
the test should be provided.

Ibid. (1965),the percentile method is a ;;;;-
nique whereby scores on two or more tests,given in

units that are different,may be transformed into

uniform and comparable, values.

#*
Norman E.Gronlund (1981), * A desirable feat-
ure of percentile norms is that we can interprate a
pupil's performance in terms of any group in which

he i1s a member or desire to become a member,

Lyman (1978),*** very often a single norms
table is constructed to show results from several
differenf groups .Besides the obvious economy in pri-
nting,this practice permits the comparison of a
person's raw score with as many af these groups as
we wish, Ibid.(1978),we find the percentile rank of
an examinee or of a given raw-score value.We find a

specified percentile value by finding its equivalent
raw-score value. :

% Freeman,Op.cit.,p.121 & Ibid. p.125.
#%  Norman E.Gronlund, Op.cit.,p.379.
##%  Lyman, Op.cits,p.72. & Ibide p.97.
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According to Thorndike (1977)," For each raw-
score the manual reports,instead of a specific percen-
tile corresponding to that score,a range of a percent-

ile values within which the true ability of the

examinee may be persumed to lie.

William and Lehmann (1984)5** Stanines are
derived score with a mean of 5 and a standard deviation
of 2. Only the integers 1 and 9 occur.In a normal dist-
ribution,stanines are related to other scores.The per-
centage of scores at each stanine are 4,7,12,17,20,17,

12,7, and 4 respectively.

Lyman (1978)," " chart 6.6 suggested, How
to compute stanines: The purpose is to assign the
stanines according to the designated percentages;....
‘The ideal percentage is shown for each stanine on the
top line below.

4% 7% 12% 17% 20% 17 % 12 % 7% 4%

4 % 11 % 23 % 40% 60 % 77 % 89 % 96 % 100 %
Cumulative Perceritages,

Steps in Computing Stanines:

(1)s Draw up a frequency distribution,
(2). Find the cumulative frequency up through each

score value.

* Re.L.Thorndike and E.P.Hagen,Measurement and
Evaluation in Psychology and Education.
[ 4th., Edition,1977,p.127,
* William and Lehmann ,Op. cit.,p.320.
*%%  Lyman, 0p.cit..p.105.
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'(3).'Change these ¢umulative frequencies to perCentéges
- by multiplying every cf. value by —1%9—,
(4), Assign stanine values by approximaiing the ideal
' cumulative percentages on the bottom line above,
as close as possible.
"(5). Remember: each person with same raw score must

recleve the same stanine score- regardless of

how well each value fits the ideal percentages.

Crow Crow (1979),“ On the High School and
college levels, an individual's intelligence status .

sometimes is expressed in terms of percentile scores,

which indicates the place of an individual in- a
gfade or age group on the basis of percentages of the

group that score lower than he does.

William and Lehmann (1984),*“ DIQs are
‘computgd separately for each age group within the
norm sample.These are not literal intelligence quo-
tients,They are transformations much like the z or
T values.Typically,these deviation IQs have & mean
of 100 and a standard deviation of 15 or 16.

Ibid. (1984,p.376),Intelligence scores

using the 1972 norms are computed as deviation IQ

.
Crow Crow, Fdneational Psychology. Mirgia
Publishirg House,Vew Delhi, 1973.p. 164.
*# +  William and Lehmann,Op.cit.,pp.322-2rd376,
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scores with a mean of 1OQ and a standard deviation of
16.In other words,they are derived scores

( DeveIQ = 162 + 100 ).

Until the 1960 revesion,Stanford-Binet
( S=-B ) IQs were ratio IQs.The authors of the 1960
revesion decided to adopt the deviation IQ so that
the standérd deviation would be constant from age t¢
age.in the case of the S-B, we have a linear stand-
ard score with a mean of 100 and a standard deviation
" of 16.Separately for each chronological age grohp,the

authors have used the formula IQ = 16z + 100,

Norman E.Gronlund (1981),* stated that
expressing IQs in terms of standard scores gives them
the advantage over ratio IQs,of equal units and a:
common meaning at all age levels.They can also be
readily converted to percentile ranks and other
types of standard scores,

| Doubtfully expressed byAFreeman (1965),*§
‘that the deviation IQ furthermore,is especially
useful at age levels above 16 or 18-yéarsoFor these
and older persons,‘the use of mental age and for the

ratio IQ of (MA/CAQ have been régarded as linappropri-

ate and questionable by many psychologists.,

*  Norman E.Gronlund, Opecit.,p.386,
** Freeman, Op.cit., p.134.
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Following are the Scales given in different
books for interpretation and classification of scores:

(1),

Lee J. Dr.G.C«Ahuja Test Manual,p.16**
Cornbach,
1970, p.219t
IQ DIQ Classification
140 & above - 140 & above Very Superior
130-139 )
120-139 Superior
120-129
110-119 110-119 High Average
100-109
' 90 =109 Average/Normal
90- 99 _
80- 89 80-89 Low Average
70~ 79 70-79 Borderline
, Defective
Below 70 - Below 70 Mentally
Defective J

*  Cornbach, Op.cit., p.219.
*# Dr,GeCeAhuja ,Test Manqal p.16.
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(11).
RLL Thorndike , - Howard B. Howard B,
E.P.Hagen Lyman - Lyman
(1977,p.133). (1978,p,143.
Stanine Percentile Percentile Descriptive
Ranks Ranks Terms
I 1- 4 5 or below Very low;
_ : Very weak.
II 5=11 5-15 Low;Weak.
IIX 12=23 15-25 Below Average;
Slightly weako
v 24-40 |
\) 41=-359. 25=73 Average;
Satisfactory.
VI 60-76 .
VII 77-88 75-85 Above
Average;Good.
VII 89-95 85-95 Highj;Excellent,
CIX 96-99 95 or above Very high;
Superior,




CHAPTER - III

TEST CONSTRUCTION

For preparation of the items of a Non-Verbal
Test of an intelligence, the investigator took a lot of
pains in imagining, thinking, consulting existing tests
and test booklets and collecting the Non-verbal items
for the test,

Preparation of the new test items were star-
ted for ten (10) different sub-tests. The tentative
idea of the items were submitted to the Guide for his
consent and apprOVal. After necessary correction ,sugg-
estion made by him to modify and include some more items,
the test was improved.

Finally altogether 294 test items in ten (10)
sub-tests were constructed. These original items were
submitted to the supervisor for his further suggestions
and for necessary modifications.

The same coples of the test items were distri-
buted to the experts and university teachers inviting
their valuable i1deas and suggestions for the improvement
of the 1items. ‘

. On the basis of the Guide's approval, and
suggestions of the experts and pre-preliminary try=-out of
the test items, following things have been finalised

and prepared.

1. 294 test itemns wer: prepared for the try-
outs.
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2. Instructions and diresctions for the try-
out were worded. -

3. Stencil key for scording items was deve-
loped. v

4. Ten practice examples of the items, one
for each sub-test were prepared.

3. 445 separate answer sheets for the try-
out were prepared.

3.1. NATURE OF ITEYS IN DIFFERENT~SUB-TESTS

In this non-verbal test the investigator have
prepared ten (10) categories of sub-tests with 294 items

for try-outs at various levels.

Different sub-tests with

the number of 1items werc 3s shown below :

Sub-Tests

No.of 1fems

1. Arithmetic reasoning 32
2. HNumber series 32
3. Matrices 28
4, Classificaticn 28
%. Picture completion 30
6. Figure analogy 28
7. Similarities 30
8. Quantitativg reasoning 30
9. Synonyms 28
10. Opposites 28

Total 294




a1

In all the sub=tests except the sub-=test
No.2 i.e. Number series, the items consisted of thé‘
pictures of animals, birds, human beihgs, articles
and objects, designs, geometric figures etc.

In the whole test, the test designer tried
to include the items of various nature drawing from
different angles. Constructing these types of tests,
the investigator included most of the items to repre-
sent the local cuiture, the system of Government,world
of work, beauty of nature, modern technological advanc-
ements and civilization etc.

For each item, in all the categories of the
tests there were four alternative answers or responses
to be chosen by the respondant. A separate answer sheet
with appropriate series of numbers against each item was
also provided for making the selected responses by the
respondant.

3e2e A BRIEF EXPLANATION ABOUT THE CATEGORY OF
SUB-~TESTS AND ITEMS IN TIHIE TEST SCALES

1. Arithmetic reasoning

This category of the test is the Arithmetic
reasoning test. The items were developed for solving
certain arithmetical problems by the testees with their
original mental ability and capacity without much arith-
metical skills specially meant for it. This category of
the test items designed intends to measure the individ-
ual's mental alertness, concept formation and abstract
thinking.

Arithmetic problems presented required to
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solve the original mental ability and capacity of the
testee. Each item has provided four alternative answers.
The respondant is to select only one appropriate answer
out of those four alternatives. The pattern of the items
consists of addition, substraction, division, multipli-
cation and simplifications. '

2. Number series

This cafegory of the test items are designed
in the form of clocks. These clocks have no written num-
bers but three hands are given in each. The respondgnt
is expected to identify and find out the place of the
numbers by seeing the directions indicated by the hands.
This sub=-test intends to measure the testee's ability
of mental alertness for reasoning to recognise the num=-
bers and their places. Therefore the nature of the items
are devised with forward, backward and alternative indi-
cations by the three clock hands.

3.'Matr1ces

This sub-test designs to measure the individuals
ability and capacity to apprehend the relationships bet-
ween figures and the designs to percleve the structure in
order to select the most appropriate part for the comple=-
tion of each pattern. It is intended to measure the ability
to discern and utilise a logical relationship in the
materials presented. The testees have to visualise the
relationship of the whole and the parts of the structure
and complete the pattern with an appropriate pit. The test
is also to identify the individual's conceptual thinking
capacity. Thus the problems presented may help to measure
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the power of imagery and organisation as well as per-
Ceptual analyses of the testees. <

In this category all the items are consists
of geometric figures and designs to be completed the
missing part of the pattern with an appropriate pit pro=-
vided. Thus in order to complecte the pattern, the testee
have to look into the following points - (a) direction
(b) size (c) shape (d) likeness (e) colour (f) number
etc. of the whole as well as the paris.

4, Classification

This type of items intends to measure the res-
pondant's ability to classify or categories the things
or objects. This 1s an activity to conceptualise the
relationships and functions of different components. Thus
the items of this category will measure the ablility to
percleve and differentiate the picture of objects,animals,
human beings, etc. by identifying the similarities and N
dissimilarities on the basis of their nature of living,
organisations etc.

%, Picture completion

In this category of sub-test,we may measure
the testee's basic perceptual and conceptual abilities
which involves to identify and differentiate the essential
parts with those of non-essential parts. In this test,
the items are consists of imcomplete pictures of animals,
human beings or objects. For each incomplete picture four
.alternative parts are provided. The pupils has to select
one which is the most appropriate ones to complete the
incomplete picture of the item.
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To relate the two incomplete whole and the
Part, a testee have to identify their relationships.

through the components of size, shape, directions,posi-
tions, colour etc.

6. Fiqure analogy

This figure analogy test tries to measure the
ability of the testees to identify the resemblance of
animals or human beings or things, This test intends to
measure and evaluate the logical nrocess of reasoning of
the testees.

In this test the testees has to identify the
most parallel nasture of lives, or things without which
one is useless or the one is essential for the other or
the two different things help each other for a particular
purpose, and the two different things or lives go togeth-
er. The items consists of animals, birds, articles and
human pictures.

7. Similarities

This categary of the test is to measure the
ability of the subjects to analyse the relationships of
objects or lives and their similarities. In this test
the items are presented in our different pairs. The test-
ees require to identify one pair which objects or animals
etc. are quite alike and has similar nature,characteristics
or their origionations. Though they are diffecrent in
appearance or size but serving the same purposes. The
picture of the items arec consists of animals,traditional
things and modern technological equipments and michines.
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8e Quantitative reasoning

<

This type and cateogy of items is trying to
measure the quantitative reasoning ability which invol-
ves to test the ability to rcason through understanding
and clear conceptualizing the relationships of the two
situations.

In this category of the items the testees have
to visualise the gquantitative relationships of the two
pictures as so instructed. They are suppose to give vis-
ual reasoning through sharp sight of a moment. The way a
person visualises the guantitive identifications in two
different pictures and their relationships will depends
on the degree of ability of the testee to differentiate
or recognise them.

9. Synonyms

This test element is a me:sure of analytic
ability of the testees. This type of test items will
try to measure ability of the subjects to identify and
conceptualise the familarities of the objects or anim=-
als etc. The respondents have to recognise and analyse
the two identical things in sense or usages with one
another, denoting the same thirngs as another but sult-
able to different context. By presenting this type of
test items, the respondants may identify the similari-
ties of the things or lives.

There are 28 items {in the sub-test. Each 1tem
carries four different pictures. The testees has to
select the best synonymous picture having a similar mean-
ing, characteristic to serve the similar purpose with the
given one.
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10. Opposites

)

This category of the test items is trying to
measure the ability of the testees to identify and per-
cleve the differences of the meanings, nature and chara-~
‘cteristics of the things, animals and human beings. The
. respondgnts are to percieve and conceptualise to differe-
ntiate the dissimilarities of the given pictures.

There are 28 items in this sub-test. Each item
has four alternative pictures to be selected the right
one and compare with the other opposite object or animal

or human being. V/////

This stage of item try-out 4s an integral part
of the items construction and item analysis of a test.

3.3. TRY QUT OF THU ITEMS FOR THI TL3T

But as there 1s no as such set procedure for the items
try-out, and it depends on the nature of the test items,
the test constructor had followed the steps given below:

(1) Preliminary draft

{

In this stage the test maker had consulted as
many as existing tests and text-books and constructed
some original items. A rough idea of the difficulty of
the items could be obtained by try-out of a few items on
a small group of subjects from the population. The final
manuscript of the preliminary draft was completed. Then

the instructions for preliminary try-out was carefully
worded. These pre-preliminary draft was then submitted to
the quide, experts and colleagues for thelr opinions,
criticism and sugqestions. )
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(11). Preliminary try-out (Pre-test)

In the light of the opinions and suggestions
given by the Guide,experts the pre-preliminary draft
of the test items were carefully modified. In this pre-
test, only a very small sample of 20 pupils were given
the test. The objective of this preliminary try-out
was to finalise the required orlginal items for try-out.
Now the preliminary draft of the items are modified and
constructed five times of the items required. Then the
test booklet with 294 ftems in ten sub-tests along with
a separate answer sheet were ready for try-out.

(441) Try-out of the items (First try-out)

In this try-out stage the test was administe=-
red to a large sample of population., For try-out a sam=-
ple of 400 pupils were randomly sclected from five high
schools studying in different grades. Out of these 37
answer sheets have been scelected for item analyses. The
objective of this try-out are as following:-

(a) To get indices of difficulty and discri-
mination for selection of good items for
the final draft.

(b) To arrange the items in ascending order
of an omnibus form.

{c) To fix up the time limit for the test.
(d) To prepare test booklets,separate answer

sheets and stencil key for the final try-
out of the test.
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3.4. ITEM ANALYSIS \//

Though there are more than fifty different pro-
cedure of the item analyses, mainly there are two general
indices such as - (a) assessment of difficulty index and
(b) finding the power of item discrimination. As the item
analysis depends on the nature of test and also the deci-
sion of the test constructor, The test maker wanted to
divide the whole test into three groups, and used upper
27% and lower 274 for 1item analysis. Therefore the test
constructor followed the below given steps and procedures

for item analysis.

1.

2.

6.

First of all the test papers were scored with
the help of stencil key.

All tha test papers were ranked and arranged
in descending order from highest to lowest

~total scores.

- From the ordered set of papers, two extreme

scores of highest 27% group and lowest 27%
bottom group were taken for item analysis.

Middle 46% of the total score papers were
kept separately. These papers were not used
in item analysis.

For each item, the number of pupils in the
upper and lower groups who selected each alt-

ernatives were tabulated.

In order to find out the proportion of the
success and failure, the difficulty value of
each item finding the percentage of pupils
who got the item correct were computed. This
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difficulty index or mean proportion was
computed from the pupils who marked right
in upper and lower groups.

7. Then the discriminating power of each item
was computed by finding the difference bet-
ween the number of pupils in the upper and
lower extreme groups, who marked the item

right,

3. Finally foliowed the process of ftems scr-
eening by eleminating or discarding some
very hard and very easty items and retaining

some good items.. : ///

3.5. AS5E357ENT OF DIFFICULTY INDEX t/////

From the sample of 37 pupils, bottom 27% and
top 27)% were taken and utilised from item analysis. The
assessment of the difficulty index was computed by finding™
the proportion of the two axtreme groups passing a given
item. This was computed by dividing the number of pupils
passing the item by the total number of pupils in the com-
bined upper and lower groups.

Difficulty value of the items were computed in
two ways (a) for finding the mesn proportion in percentages
and (b) for finding in qecimal points.

Following given formula was used for difficulty_
value assessment:~ :

P = ——B—-- X100

T

Where P = Perccntage
R = Total num-

ber of pup--

ils who got
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right in two groups
T = Total number of pup-
ils in two groups

3.6, DISCRIMINATION INDEX V///

Anotiner important index 5f the item analysis
procedure is the {tem discrimination.This refers to the
degree by which it discriminates between the pupils with
the high and low performance in the two extreme groups.
it is found that an item discriminates in a positive
direction when more pupils yot the {tem right in the
upper group than the lower group. In order to compute
the dlscriminating power of eacihi itw, we obtained by
substracting the number of punils in the lower group who
got the item right (Rl) from the number of the pupils in
the upper group who got the item right (Ru) and dividing
by half of the total number of the combine two groups.
Following formuls was used for computing discrimination
index :

Ru = Rl _
D = Witere D = Discrimination

1
/2T Ru = Total number of {tem
got right in upper

group
Total number of the
item got rights in

R1

the lower group

3.7. TTEM SCREENING V///

Item screening refers to the elemination or

rejection of some 1items and acceptance of some Xtems

t0 retain in the test. So some very hard and very easy
{tems were discarded and the consigstent item were rete-
alned. For the selection and screening of the test items
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we accepted to following criteria for both the indices
of item difficulty and discrimination in all the diff-
erent sub-tests and the total test as well.

The screening of the items in the test were
made at three different stages as following :

1.

3.

It
too hard for
by the first

Before any judiclous consideration all
negative and zero scores of the items
were discarded and eliminated.

Secondly some items having the discrimi-

native value of <20 and below were dis=~
Carded and eliminated on the basis of the
item discrimination index.

Thirdly all the items having difficulty
index ranging from 31Y to 70% (er .31 to
«70) were selected and rctained for the
total test.

was sad that the ftems in Number Series were
the sample. Most of the items were rejected-
difficulty index and the remaining have been

eliminated by the discrimination index.

Finally 78 items were retained on the basis
of the ¢ iteria set by computing the two indices. After

re-arranging

the sub=tests, the selected {tems in diff-

erent sub-test are as qgiven below
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Sub=Tests

No.of selected-
items

1. Arithmetic reasoning 10
2. datrices 10
3. Classification 10
4, Figure analogy 10
% Quantitative reasoning 9
6. Synonyms 9
7. Opposites 7
8., Similarities 7
9. Picture completion 6

Total 78

Computation and determination of difficulty
index and discrimination index for the selected items
in all the rine sub-tests are shown in the preceeding
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1o ARTTHMETIC REASONING.

ITEM DIFFICULTY AND DISCRIMINATION INDEXES.

‘ Right Difficulty Discri-
Item Popil 1 2 3 4 Total Index. minatdon

Index.

Upperx 4 73" 7 13
%  TIower T I 5 i~ %6 48 '36

Upper 11 4 83 4
11. Wor 7 7. -] Z 13% 67.95% *31

Upper 10 13 17 53 ,
2. LeerTT— S 74 4K 38

Upper 5 73 7 6
13, R 119 59.5% '41

15.  foRer 23 '_g F—2- 128 64% . 140
o Ry v
21, yeeer_ 88 2 2. 136  6ex 40
24, yBREL__ 1 91 22 139 69.5% 46
26. foper__2 49 2 8% 127 63.5% 47

Upper 83 6 4 '
2. RS 114 W 152




2. MATRICES.

ITEM DIFFXCULTY AND DISCRIMINATION INDEXES.

O

Item Pupil 1 2 3 4 Right DNifficulty lsctlmin-
Total. Index. gtign Index

1. pReer 22 70 24 ¢ 81 40.5% 159

o BESR R o« w

o BEE RS m e

noEER AR = aw

o P e T 0 e e

15, fpeL_ 2 T3 1 55.5% ‘47

]

Upper 61 21 2 , .
190 Tower 35791014 86 43 %

21, Ugget 10 59 20 (¢} 06 44Y% '30
wer

Upper 10 %7 12 47 N
Tower — 9 14 20 16 ' 39.9% 43

28,
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' 3QQWSI?I$RTI_QL’303
ITE DIFFICULTY AND DISCAIMINATION INDEXES.
Tieen Pupil 1 2 3 &  Right  Difficulty Discri-
Yotal Index. mination
. : . 4 Indox.
1. R g i Dl o 47.5%  *69
2. pERer 22328 402 81 '70
s, Upper 10 24 54 9 .43 31.5% . '4S
- Tower S S5 9 4 |
v Upper_ 13 70__8 82 41% 138
¢ owWer
9. 2= 6a 328 '52
23. 86 43% '40
25, 103 39.45% ¢33
26. 113 61.5% "45
27, 107 62.5% "39
28,

93 46.5% '33




. 4.FIGURE ANALOGY.
" ITEM DIFFICULTY AND DISCRIMINATION INDEXES.

- Item- Pupil 1 2 3° .4  Right Difficudty Discrim-
. o ‘ " ° Total  Indexe- ‘.§:gtlon
' [:): 99

. ~ Upper 54 31 9o 3 .. | '
4 I§§3§“f‘§"51"'3ff'3* 62 3% 146

72 3% 192

. ~Usper 59 18 8 5 o aT%  vas

. .. Upper 8 75 4 g - )
10, < fRRSE——lp—g—g- M7 8% 23

120 ggger 4 73 108 119 54.5% 141
o Tower . 4 . L

102 s1% ‘28

. - Upper 23 60 .7 8 ‘ _ 7 an
2. Rl TS e 84S 3

. 26, - Ypper ST T 2 6 97  48.5%  '41

.28,  fEReEL 7 4. 32 3. 447 ° 53.,8% 59
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5.QUANTITATIVE REASONING.

ITEM DIFFICULTY AND' DISCRIMINATION INDEXES. -

o N  Right Difficulty Discrimina=
Itea Pupil 1 2 3 4 yotal Index. tion Index..

¥ er_ ki 8 440 g
6 R 1 119 59.5% ‘39
0, PRE-Bdiir 9 e e
;, Upper 5 7 8 82 a
12, jeeer , 93 46.5% '71

" 05 86 2

16, OR8¢ 3 1 9 118 59 54

19, fRROE B2 2 —o- 120 60% . vas
23, {eper_ 0 2. 20 T 132 66% vag

o8, U per 4 60 26 2 81 40.8% -  '39
* lower '

30, per_63 2312 80 a4 ‘a6
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6.SYNONYMS (Similar).

ITEM DYFFICULTY AND DISCRIMINATION INDEXES.

mem Puptl 1 2 3 o ¥ BCeulty seie

OUR— Indexs
2, fpmer 8 S AT g 43.5% 93
3o W—’%—%— 65 32.5% 59
5. Yeper 3 20 10 2. 7 39.5% '49
s, Umer 21 10 5 61 50 gy wes
‘12; Upor w6 18 17 60 g5 g 5
- EEE AR w w
17 Tower 15— S~ es 44% '34
21, oper 62 1513 9 g a0k vas
Hmuwg 3 25 84. 42% '31

23,




7.0PPOSITES.

ITEM DIFFICULTY AND DISCRIMINATION INDEXES.

' : , Right Difficulty Discrim=-
Item Pupil 19 2 3 4 Total Index. igation
. dexe

2, EReE 3T B8 ¥ I e 32,5% *49
3
)

6 Lo

232 61 30.5% 45

8. YRRSL_B 323 30 63  3.5% 37

_ Upper_ 24 50 13 o
12, D155 68 3% 32

2 3% 48

’ Joper 20 12 12 51 oq 5 L
21, EREAT o S IsE '®

" Upper 18 116 71 | , - .
8. DR P 9% '@



ITES DIFFICULTY AND DISCRIMINATION INDEXES .

Right Difficulty Discrimi.

Item Pupil 1 2 3 4 Total Index. nation
9 : % exr 20 61 14 % 69 34.8% *53
=. wer 5 -

. EER St o ow  w

13, §EReE 8 13 .08 % 99 49.5% '37

14, 83  26.5% "25
19, 85  42.5% . '39
28, e 7S 37.5% 29
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9.PICTURE COMPLETION.

i

- ZIES DIFFICULTY AND DISCRIMINATION INDEXES.

e

o ey s .. Right Difficulty Discrimi-
Item Pupj..l 1 2 3 4 1o%al Index. nation
Jpper 2 5 2 64 . " son
10, EEs—s5 - 104 52% 24
18, feRer_S89 2 8. 139 69.8% ‘21
| er 95 3 1 O |
23, Cower T 140 70% '50

. Upper 19 65 43 9 -
240 PRI 0 4% 40

o - Upper 44 4 18 26 gy  aiyr
28 Theiom T 62 O '26

N
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After analysing each and every 1tem Judici-
ously In all the sub-tests it wa3s found that the try-
out test items were hard for the sample of population
as indicated by the score ranges of percentages and
discrimination indices, the performance distributions
of tne subjects inclined towards the lower 3ide.There-
fore most of the items were eleminated with lower than
higher score. Whatever the direction or weight could
be, but a sufficient number of items for the test were
selected as writting above. Following are the distribu-
tion of the difficulty value (p) and the internal
consistency discrimination indices of tho items.

(1) Distribution of the difficulty value (p)
in vercentagse

Class~Interval Frequencies in sub-tests
1 2 3 4 5 6 7 8 9 10
0 - 29 3 14 6 8 7 6 15 7 9 10
20 -39 S5 18 14 7. 11 10 13 T 13 17
40 = 39 11 - 8 12 B 11 2 13 6 1
60 - 79 10 - - - 4 1 - 3 = -
80 - 99 3 - -

Total Humber 32 32 28 28 30 28 30 30 28 28
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(2) Following is the range of discrimination

indices N
Cilass-Interval Frequencies in sub=tests
1 2 3 4 a) 6 7 8 9 10
'O below &
Negative 4 13 4 7 7 o 2 1 3 1
e 0 - 410 5 10 o) 9 10 4 10 6 o’ 7
11 - .20 11 3 8 2 5 6
.21 - .30 2 6 0 4 4 4 10 13 8 10
«31 -~ .40 o) - 6 2 2 3 3 0 1 2
«41 - .50 3 - 4 2 2 4 3 2 6 4
061 - -70 - - - - - - - 1 2 -
-71 - -80 - - bt ~ - - - 1 ' - -
Total Mumber 32 32 28 28 30 28 30 30 28 28
(3) Distribution of the difficulty values and
discrimination indices of the selected
items are given below:
Difficulty value Frequency Discrimination Frequency
in ¥ : Index
30 - 40 27 .21 = .30 8
41 - 5D 24 - «31 = .40 28
31 - 60 17 .41 - .5%0 28
. 061 - 070 2
071 - 080 1

N = 78 ' N= 78
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3.8. CALCULATION OF MEAN & STANDARD DEVIATION

In this stage of item analysis, the investigator
had calculated the mean and standard division in two
ways with different nature of scores. First one was
calculated with the total test scores, scored by 371
pupils. Here the score range was lying between the
lowest score of 61 and highest score of 166 and the
mean and standard division 5.92 respectively as given
below;

This is the score distribution of the total test:

Class~Interval Frequency
€0 - 69 6
70 -« 79 17
80 - 89 - 16
90 - 99 25

100 =109 74
110 =119 10%
120 =129 66
130 =139 38
140 -149 12
150 =159 ' 6
160 -169 6

N = 371

Mean = ==0, S.D. = 5.92
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Secondly, mean and standard dcviétion were cal-
culated for both sub-tests and the total test with item
wise scores as shown in the table below.

TABLE - 1

- This table shows the scores distribution scored
by items (item wise) in each sub-test and total test
marked by 371 pupils :

Class : Frequencies
Intervaliqycayla(n)|a(m)iacc){s(c)l6(F){7(s)8(Q)|9(s)|10(0] Tot
| | _ !

40 - s9{2 '4 |2 |53 |3 i3 |5 |2 |4 |3 33

60 - 79{c 114 | 6 2 |4 |3 |8 {3 |4 |8 52

80 - 93{1 |11 | 4 o ta |1 |5 1 2 7 36
100 - 1194 | 2 5 15 |3 |2 ls |5 i2 3 36
120 -139]2 |0 12 {0 !5 {5 {3 {3 |8 [ 3 31
140 - 159{0 | O 1 6 1 12 |4 (4 12 |4 t 2 28
160 - 17910 | 0 o |4 {0 ia - 12 3 {2 15
180 - 19913 1 |3 7 {3 |2 |- 6 1 - 26
200 - 21903 | - |- V3 j2 11 - |2 - | - 1
220 - 239{2 - - 11 2 2 - 2 - - 9
200 - 2517 | = | = |- jo o |- |2 - 4 - 9
260 - 27911 3 - '! - - T 3
280 = 299{2 | = | = |~ {1 S P T 3
300 - 31914 - - | - -t - - - - 1
. - - - - -, - - - - - 1
320 - 339!1 | 0 | ]

N=32 | H=32 N=28§N=28 N=302N=28%N=30 N=30 |N=28 | N=28 |N=294
1 i | !
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TABLE -~ 2

Following are the mean and standard deviation
of item wise scored in different sub-tests and combined
total test:

Tests ‘i Mean Standard
| deviation
| 1 |
1.(A) | 188. 38 76.6
2.(N) ‘ 92.75 25
3. (M) 36.86 | 47.79
a.(c) 109 ; 30.27
%.(C) 117.€7 33.09
&.(F) ! 114,71 ; 43.13
7.(S) 85.67 ‘ 27.32
8.(Q) 149 | 58.41 )
9.(s) | 144 | €6.12
10.(0) 82.57 7.8
Total | | 132.61 7.28

The following formull were applied for computing
mean and standard deviation:

. LN fx .
(1) For mean calculation:Mean = AM +-——1T—r—-x l

(2) For calculation of standard devision-

S.l = |
' = >;//v £x° (£

N N
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3.9. DIRECTIONS FOR ADMINISTRATION OF THE TEST

For the administration of the test,general
instructions are given in the following pages and the
directions and examples are written in the test booklet.
It is essential that those who wanted to conduct a test
the investigator should first of all introduce himself
or hoerself and explains the objectives of the activity
to be given. Then as soon as the testing arrangements
ara adequately done and rapports are created amongst
the pupils, the general instructions memorised in
advance may be verbally told by the tester. As the
puplls are clearly given proper instructions how to do,
the test booklet along with the answer sheets may be
distributed and ask them to complete all the entries on
the answer sheet. After that the tester may read out
the directions loudly while the subjects read silently
with him and also practice the examples one by one.
when the Houbts are clarified the test may start with
a signal and after 30 minutes of test all the re-useable
test booklets and answer sheets should be collected
when all the pupils are either sitting or standing
quietly.

3.10. SCORING PROCEDURE

Scoring procedure for this test is very simple.
For scoring one correcct response 1s regarded as one
point, or one mark, and no half mark or consideration
for any wrong answer. Scoring have to be done with the
help of a stencil key provided for it. Fix the scoring
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Stencil key on the answer sheet accurately adjusting
the numbers. Then those marked answers visible
through the holes should be counted as correct
responses. Count and write the sub-test total in
each column provided on the right hand side and
grand total at the bottom of the answer sheet
respectively.

3.11. TINL LIMIT

The time limit for the test was calculated
on the basls of the average time taken by the puplils
in the fry-out of the test. The average time taken
for each item was 23.30 seconds. Therefore the .
average time limit for the whole will be 30 minutes
testing time ( 23.30 x 78 = 30 minutes ) and
approximately 10 minutes for instructions as well
as practise of examples. So one school periods will
be quite sufficient to complete this test.
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3.12. Follwoing are the right answers for each 1item
.
Items answers Items answers Item answers
1 =3 27 = & 53 =1
2 =2 23 = 1 54 = 2
3 4 29 = 4 55 = 4
4 = 3 30 = 1 56 = 4
S 1 31 =2 57 = 2
6 =1 32 = 1 53 = 3
7 =3 33 =3 59 = 1
8 = 1 34 = 3 60 = 3
9 =1 35 =2 61 = 1
10 = 4 36 = 3 62 = 4
11 = 3 37 = 1 63 = 1
12 1 33 = 4 64 = 1
13 = 2 39 = 3 65 = 2
14 = 3 a0 = 1 66 = 3
1% = 4 41 = 2 7T = 1
16 = 4 a2 = 3 68 = 1
17 = 2 43 = 3 9 = 2
18 = 4 44 = 4 70 = 1
19 = 1 145 = 1 71 = 2
20 =1 4€ = 1 72 = 1
21 = 3 47 = 4 73 = 2
22 = 2 43 = 2 74 = 2
23 = 1 49 = 1 75 = 4
24 = 4 50 = 2 76 = 1
25 = 4 51 = 1 77 = 4
26 = 2 52 = 1 78 = 4
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3.13 MATERIALS PREPARED FQR THE TEST SCALE

Following materials are prepared for the
test-scale:~-

(1) Test Manual

(2) Test Booklets

(3) Separate Answer Sheets

(4) Stencil Scoring Key



TEST BOOKLET

A NON-VERBAL GROUP INTELLIGENCE TEST

(For the age group of 13+ to 17+).

CONSTRUCTED AND DEVELOPED BY
Mr.IMTISUNGBA AO,LECTURER
NEHU.DEPARTMENT OF EDUCATION

NAGALAND KOHIMA.

DO NOT OPEN THIS BOOXKLET UNTILL YOU ARE TOLD TO DO SO.
HANDLE IT WITH CARE AND DO NOT MARK IT IN ANY MANNER.
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DIRECTIONS AND EXAMPLES.

(Read the Directions and Examples silently while I réad aloud)

1o There are 78 Items in order easist to the hardesto
After each question there are four alternative answers,

20 There is only one right answer.
When you find out the right answer,just put a Gross mark
(X) on the Answer Sheet against the appropriate number
providede

30 Now practice the solved examples given as how to solve
and mark your responseso(Practice 1 to 9 one by one).

4, You may clarefy your thoughts,if there is anyo
(Clarefied)o

Se Open your Booklet at page one.(Opened),
Try every problem one by one starting from first te the ©
endo

READYo.START,
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| (Page PE)
Ra EX Practice these solved examples how to so nd put
‘ your responses in your 4mwer sheet,
A
l.Sglve and find the correct arswer : - 1.300
- 3 3 : ’ 2,350
= 50 liter : Wizzf| =.—l1iter? 3.400
- 4,250

> {ncomplete pattern ?

SN 2.\ 2 LS

3.5elect one which does not belong with the ot%ens.

1, R 2. 3. 4,

4, Select the correct analogons picture 3s the firsi‘;;;;f’,

5.Which Star hias mumber of dots anal to the parts in the circle ?

6.Select the bhest Synonvm with the first one

42.’ 3IX . 4/

7.Select the right one'which is opposite to the first one :

2.Wh1ch of the four drawings

DO NOT OPFN TWIS PAGE UNTIL YOU AHE TOLD TO DO SO
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o Pagel.
1,S0lve and find the correct answers ' : 1,35
' 2,40
90 liter : = _____liter ? 3,45
: 4,50

,Z,Which of the four’ drawings correctly £1t3s tho incomplete pattern ?

® L [ . ) |
- L .
— — [ 4

Lo 24 3. 4,

3.Select one which does not belong with the others:

O O a

4,Select the correct anilogous picture as the first one:

19 20 3.
6e Select the best synonym with the first ones

Turn the page
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Page 2 ‘

7«.Select the right one which 18 opposite to the first one:

. 1. ) 2 | Je ) 4, v
8.,5Select one pair which are most similar 41n natures

HILSN:

"."”_ .
' 0’---/

- 3e ‘ 4, '
94 Complete amk the picture #ith a most appropriate part:

1.35
2.20
3.30
4.25

ll.,Which of the four drawings correctly fits the incomplete .

pattern ? 9 —
4 P
S Al >

lo . 2e 3. 4,

12,Select one which does not belong with the others:
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13, Select the correct analogous (parallel)picture as the first one:

vl

° 2, 3- ’ 40 |

-
[}

14.Which bAsket has rumber of arrows 1less than the parts in the circle:

l° 20 30 40
16, Select the one which 1s opposite to the first one:

e

L 20 3. 4,
17.Select one pair which are most similar in nmature:

1.

3. 40 |
13, Complete the pictnre with a most appropriate part:

4, .
Turn the Fage
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rage g . ..
19.Solvg and find the correct amswers: 1, 150

~—— . 50 50 .5 2,140
) 3. 160,

= ? 4,155

20.Which of.the fonr drawings correctly f£1ts the incomplete patterh?

rﬁ'T\nto Y ' : Z2+2z -z zZ Z {
Ztz ++ : Z

++ ) zt4d 2 H=z z Z
N | _

+ 4 :
+ ++ 10 20 30 40
++Z¥Z Y+
16 10! tb_d

21, Select one which does not bhelong with the others:

3o ’ 4.
22,Select the correct analogous picture as the first one:

U

P

23, | L. 2. 3, 4.
293,Which wall has mumber ofparts equal to the parts in the eircle ?

11] L:_I | h'T | N jﬂ lL.

1 1

20 39 4.

20
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Page 5
23, Select tbekrigh

one which is opposite to the first one:

3e 4, 13‘_} iR

27.Complete the picture with a most appropriate part:

qEI\KK\\TXYTVIXE

* z

\ ? 2 le 2

\e—agy ]

R\fi;?g g

G .

N - /

\,ﬁ/)/— ’

“t\\\u\ LY

28,501lve and find the correct amswer: 1,243

T 2,240
_ 7 3.241
4,242

29,Which of the four drawings fits the incomplete pattern?

KW@ Y
// L 2e 3. 4,

30.Select one which does mot belong with the others :

Y U

1o Turn the Page
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Page 6
31,Select the correct analogous picture as the first one:

G m" ..:

32¢S01lve and £ind the correct amswer: . . 14400

(1)

24450

3,410
=Rg,  ? 4,350

33.Which of the four drawings fits the incomplete pattern correctly?

fF\\ DTN R ’->27 N : N

f » I

— 1. 2. 3. 4.

344,Select one which does not belong with the others:

1. 20 3e
mmber of Spokos eqnal to the points in the clrcle?
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Page 7
37.5elect the best synonym with the first onc:

1e : 20 3e 4,
- 38,Select the right one which is opposito to the £irst one:

40oComplete the pictnrc with a most appropriate part :

el

41,S1lve and £ind the correct amswer

P =12
M P ~N : M=
N ‘10

I uH

42, Which of the four drawings correctly fits the 1r¢omplete pattern ?

-

1o 2.\3. 40

Turn the Page
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. rage 8
43,Select one which does mnot belong

. 4 ° .
45,Which tindle has mmber of sticks equal to the parts in the circle?

B &

’ 10 . 20 39. 40
46,5elect the best sSynonym with the first one:

[A)
l. 2.

'47,Select the right one which is
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49, Complete the picture with & most appropriate part

. —

.' L <;£<{:> “2; <;%f§i>

S Ve

. 50.Solve and £ind the correct answer : — 1,170
, | 2. 180
A B : 3.190

- —{=210 B=60 : & c, D = ? 4,160

51l,Which of the four drawirgs correctly fits the incomplete pattérn ?

¥

X \ . e, Y oa, 4,

o

[ ] 2.
53,Select the correct analogous picture as the first one 3

1

‘vlo . 20' E 30 40
54.Which 1and has mumper of trees more than the dots in the circle ?

o

)
3
[ ]

Turn the Page
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55.5elect the best symonym with the first one

56.Solve anmd find the correct answer : : ’ , 1.235
_ : 20230
' 3,255
[] =25 kese : . = kgS.? 4,225
'574Which of the four drawings correctly fits the incomplete
pattern ?
A 4
a4
4. 2, -

10 20 39 4°
59, Select the correct amilogous pletnre as the first one :

Y

60.Wh1ch plate has rnmber of sweets ednal to the dots 1in the circle

®
L J

-]
—
.
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61.Se1ect the best synonym with the first one :

R ' 40-
62.Select the right one. which 13 opposite to the first one :

40

)

65.Which of the four drawings fits the incomplete pattern

correctly ? |
Ph] LN
3 4

"
e

Y

Turn the Page
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67.5elect the correct analogous picture as the first ono :

1 o 2 [ ) 3 Q ) 4
684 Which shirt has mumber of lines eqnal to the linss in the
circle ? ‘ - . A
/"\\
|

69,Select the

lo / 25 ' 3. 4.

71c.5elect one pair which are most similar in mature :

1L,

30 - - Rt
© 72, Complete the picture with 2 most appropriate part :
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73. Solve and find the correct answer: 1,30 «
) . ' 232
‘ 3.34

74.,Which of the four drawirgs correctly fits the incomplete pattern ?

.. : ..l ~ .‘ . o.. ... <
oo :
y °. 1. 2. 3. 4,
Y ’ .

75.Select one wﬁ*th does not belong with the others:

4.

1. 2. 3.
76+ Select the correct amdlogous picture as the first one:

l. . 2. 3.
1 to the parts in the circle ?

s equa
3.<§§;;§E> 4.<2§§§§§>

77.Which Ball has mmber of part

RENANY]
)} - & ‘
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NON=VERBAL GROUP INTELLIGENCE TEST

ANSWER SHEET:

Name Age/Date of birth Tribe
School Class Sex Date
. . : ¥
Practice TeX 2071 3¢1 401 5¢1 61 7¢1 8e¢1 941
Examples: 2 2 X 2 2 2 2 2 X
3 3 3 X 3 ¥ ZF ¥ 3
4 X 4 4 X 4 4 4 4
INSTRUCTION: Put a cross mark (X) against the number below
as same as you have in the Test Booklet.
You must choose only one alternative answer.
1¢1 1041 19.1 2841 3241 41,1 50.1 5641 6441 73,1 3Jud-Test
2 2 2 2 2 2 2 2 2 2 Scores:-
3 3 3 33 3 3 3 3 3 3 A
4 4 4 4 4 4 4 4 4 4
2¢1 11e1 201 29¢1 3301 4261 5141 5761 65.1 74,1
2 2 2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3 3. I M
4 4 4 4 4 4 4 4 4 4
361 1261 21¢1 3061 34,1 431 5241 5861 661 75.1
2 2 2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3 3 3 C
4 4 4 4 4 4 4 4 4 4
4¢1 1361 221 311 3%:1 44,1 53.1 591 67.1 761"
2 2 2 2 2 2 2 2 2 2 F
3 3 3 3 3 3 3 3 3 3
4 4 4 4 4 4 4 4 4 4
S5e1 1441 2341 36e1 45.1 54,1 6041 6841 7741
2 2 2 2 2 2 2 2 2 Q
3 3 3 3 3 3 3 3 3
4 4 4 4 4 4 4 4 4
6Ge1 19.1 24.1 371 46e1 551 6161 69¢1 7841
2 2 2 2 2 2 2 2 2 s
3 3 3 3 3 3 3 3 3
4 4 4 4 4 4 4 4 4
7e1 16¢1 2541 38.1 47.1 621 70.1
2 2 2 2 2 2 2 o
3 3 3 3 3 3 3
4 4 4 4 4 4 4
B8e1 17¢1 2641 39.1 48.1 631 711
2 2 2 2 2 2 2 S
3 3 3 3 3 3 3
4 4 4 4 4 4 4
9.1 18e1 2761 4061 49,1 7261
2 2 2 2 2 2 C
3 3 3 3 3 3
4 4 4 4 4 4

Grand Total:
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- SCORING KEY~
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1@34 12@4 —“—234 123- 1254 D234 |
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TEST MANUAL

A NON-VERBAL GROUP INTELLIGENCE TEST

(For the age group of 13+ to 17+).

CONSTRUCTED AND DEVELOPED 3Y
Mr. IMTISUNGBA A0, LECTURER
NEHU.DEPARTMENT OF EDUCAT ION

NAGALAND KOHIMA.

DO NOT OPEN THE TEST BOOKLET UNTILL YOU ARE TOLD TO
PO SO.HANDLE IT WITH CARE,DO NOT MARK IN ANY MANNER.



I, TEST CONSTRUCTION

1.1. PURPOSE

Intelligence has important role to’
play in varying aspect of day to day life activity. .
" The knowledge of the power of this precess of inte--
lligence is essential to every one for appropriate
course of life planning to educate and enjey in
their later stage of life.People have defined its
meaning,nature and precess in different ways.People
had been curious to know about it.It has been gene-
rally accepted that intelligence is an innate
capacity in the individual.But at the same time,it
has been found that»intelligence of an individual
fluctwates with varying environments and with the
testing tools of intelligence.Very often  perscn
concerned in educating agencies,irrespective of
individuals abilities take unilateral decisions and
" biased in presumptien,which may bring a lot of
irrevereable leses and leads to misfits and dissat-
isfactions in future.

The investigatorc felt that in a
diyergént region like ours,a non-verbal test would
be more relevant for measuring group intelligence.
Thus it was decided te prepare a workable test
instrument to be used for judicious decisiens and
proper directiens.
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1.2, ITEM PREPARATION

For construction of a non-verbal test,
preparation of test items were started for ten (10)
different sub~tests.The rough idea of the items were
submitted to the guide for his consent.After necess-
ary correction,suggestion to modify and include some
more items,the test was improved.

Finally altogether 294 test items in
ten sub-tests were constructed.These origional items
were submitted to the supervisor and experts for fu=-
rther suggestions and necessary modifications.

On the basis of the guide's apbroval
and suggestions of experts along with the pre-preli-
minary try-out of the test items,following things
have been finalised and prepared:

' (1)s 294 test items prepared for levels of
-~ try-outs, .
(2)e Instructions and directions for the
try-out were worded,
(3). Stencil key for scoring items was ready,
(4)s Ten practice examples of the items,one fo
. for each sub—teét were prepared,and
(5)s Enough separate answer sheets for the
- try-out were prepared.

143, NATURE OF THE ITEMS IN DIFFERENT SUB-TESTS

‘ In this non-verbal omnibus type of
test the investigator have prepared ten categories
-of sub-tests with 294 items for try-outs at various
levels.Different sub-tests with the number of items
were as shown below:-
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Sub-tests. No.of Items.
1+.Arithmetic Reasoning 32
2.Number Series 32
3s.Matrices 28
4.Classification 28
S«Picture Completion 30
6.Figure Analogy 28
7.Similarities 30
‘B.Quantitative -
Reasoning _ 30
9sSynonyms - 28
10»0pgdsites ; , 28

' Total = 294

R __ ) .
| - In all theﬁgabftests except the sub-test
Nos2 i.e. Number Series,the items were consists of

the pictures of animals,birds,human,beiqgs,articles

and objects,designs,geometric figures etc.

‘ In the total test,the investigator tried
to include the items of various nature drawing from

different angles.Constructing this type of test,the

investigator inclucded most of the items to repres-

ent the local'cultures,the system'of Govennment, the

world of works,beauty of natures,modern technologi-

"cal advancements and civilization etc.

| For each item,in all the categories of
the tests there were four alternative answers or
responses.A separate answer sheet with appropriate
series of numbers against each item is also provided
for marking the selected réqunses by the respontent.
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1.4. TRY-OUT OF THE ITEMS

In the try-out stage the test was adm-
inistered to a large sample of population.For try-out
a sample of 400 pupils were randomly selected from
five high schools who were studying in different gra-
des.Out of these,371 answer sheets had been selected
for item-analysis.The objectives of this try-out were
as followingz- :

- (1). To get indices of difficulty and “discrimi-
nation for selection of items for the final
try-out. ' 3

(2). To arrange the items in ascending order. for
an omnibus form.

"~ (3). To fix up the time limit of the test.
(4). To prepare test booklets,separate answer
- sheets and stencll key for the final try-
out of the test.

1.5. ITEM ANALYSIS

Though there are more than fifty_g}f-
ferent procedure of the item analysis,there are mainly
two general indices such as (a) assessment of difficu-
1ty index and (b) finding the power of item discrimin-
ation.As the item analysis is depending on the nature

of test and also decision of the test constructor, the
'inVestigator wanted to divide the whole test into (3)
.three groups,and used upper 27 ¥ and lower 27 % ' for
item analysis.Therefore the test constructor followed
the below given steps and procedures for item-analysis:
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Steps and Procedures : -

(1),

(2).
(3).
(4).
(5).

(6)

(7).

(8)s

First of all the test papers were scored with the
help of stencil key, ‘

All the test papers wereiranked and arranged in

descending order from highest to the 1owest total
scores, ' _ _
From the ordered set of papers,two extreme scores
of highest 27 ¥ group and lowest 27 ¥ bottom
group were taken for item analysis, _
Middle 46 % of the total score papers were kept:
separately.These papers were not used in

item analysis, | . .
For each item,the number of pupils in the upper
and lower_groups'who selected each alternatives
were tabulated, '

In order to find out the proportion of the success
and fallure,the difficulty value of each item
finding the percentage of pupils who got the item
correct were computed.This difficulty index or:
mean proportion was computed from the pupils who
marked right in upper and lower groups.

Then the discrimination index for each item was
computed by finding the differences between the
number of pupils in the upper and lower extreme
groups.who marked the item right. | \
Finally followed the process of items screening
by eliminating or discarding some very hard and
very eaSy‘items and retaining some workable and

'good items,
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146 . ASSESSMENT OF DIFFICULTY INDEX

From the sample of 371 pupils,bottom 27 ¥
and top 27 ¥ were taken and utilised for item analysis.
The assessment of the difficulty index was computed by
finding the proportion of the two extreme groups passi-
ng a given item.This was computed by dividing the
number of pupils passing the item by the total number
of pupils " in the combined upper and lower groups.

Difficulty value of the items were com-
puted (a) for finding the mean proportion in percentages
(b) for finding in decimal pointso.
Given fogmuli were used:
(1). Difficulty = 2t AL

R
(2)e P = —— X 100
) _ Where P

R

Percentage

Total number of
pupils who got right
in two groups,

T = Total number of
pupils in two groups.

1470 DISCRIMINATION INDEX

Another important index of the items
analysis procedure is the item discrimination. This-
refers to the degree of which it discriminates between
the bupils with the high and low performance in the
two extreme groups.It is found that an item discrimi-
nates in a positive direction when more pupils got the
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item right in the upper than the lower gfoup.In erder
to compute the discriminating power of each item, we
obtained by substracting the number of pupils in the
lower group who got the item right (Rl) from the nu-
mber of the pupils in the upper group who got the
item right (Ru) and dividing by half of the total
number of the combined two groups.Following formula
was used for computing discrimination index:-

?u =Bl where D = Discrimination,

D =
Ru= Total number of item
got right in upper
group, .
Total number df item
got rights in the

lower group.

R1

"1.8. ITEM SCREENING

Item screening refers to the elimina-
tion or rejection of some items and acceptance of
some items to retain in the test.Some very hard and
very easy items were discarded and some consistent
items retained.For the #election and sereening of
‘the test items it was accepted to follow the crite-
ria of both indices of item difficulty and discrim-
ination in all the different sub-tests and the
total test as well.

The screening of the items in the
test were made at three different stages as follows:

(1) Before any judicious consideration,all
negative and zero scored items were
discarded and eliminated,
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(2)e Secondly some items having the discrim-~
inative value of .20 and below were dis~
carded and eliminated on the basis of the
item discrimination index.

(3)e Thirdly all the items having difficulty
index ranging from 31 ¥ to 70 % or (.31
to .70) were selected and retained for
the total test. '

Finally 78 items were retained on basis of
the criteria set by computing the two indices.,After
re-arrenging the sub-<tests,the selected items in
different sub-tests were as given below:-

Sub=Tests No.of Items
1sArithmetic Reasoning 10
2o.Matrices 10
3.Classification 10
4,Figure Analogy 10
5.Quantitative Reasoning 9
6.Synonyms 9
7.0pposites 7
8oSimilarities 7
9e.Picture Completion 6

Total= 78

After analysing each and every item judicio-
~usly in all the sub-tests,it was concluded that the
preliminary test items were very hard for the sample
of population.As indicated by the score ranges of
percentages and discrimination indices,the pepform-
ance distributions of the subjeéts were more inclined
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towards the lower side.And most of the items were
eliminated with lower than higher scores.Whatever
the direction or weight could be,a sufficient nu-
mber of items for the test have been selected as
given above. '

Table_ 1.

Distribution of the difficulty value and
discrimination index of the selected items
were as given below:-

Difficulty f. Discrimination f.
in % ' in

30-40 27 . ' 21-'30 8

41-50 24 ' 312140 28

51-60 17 ' 41-'%0 28

61-70 10 Y %1-160 11

' 61-TQ0 2

' 71-'80 1

N = 78 N = 78

1.9. CALCULATION OF MEAN AND STANDARD DEVIATION

‘In this stage of item analysis,the inves-
tigator had calculated mean and standard deviation
in two ways with different nature of scores.First
one was calculated with tne total test scores, )
scored by 371 pupils.Here the score rangewas lying
between the lowest score of 61 and the highest
score of 166 and the mean and s.d. were 110 and
$.92 respectively.
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Following were the score distributions
of the total test:-

Ciass~-Interval Frequency
60~ 69 6
70~ 79 , C 17
B0~ 89 . 16
90~ 99 ‘ 28
- 100-~109 74
- 110-119 10%
120~129 66
130-139 A 38
140-149 | 12
150-1%9 6
160~169 6

M08n= 1100 .SoDo= 5092.. N3 371

JTable 2.

Followihg were the Mean and S.D. of ftem-wise scores
in different sub-tests and combined total test:-

-——

SUb—teStS .‘Qean S oDo

Arlthmetic Reasoning 188.38 76.6

Nuinber Series 92.7% 25
Matrices 96,86 47.79
Classification 109 30.27
Picture Completion 117.67 33.09
Figure Analogy 114.71  43.13
Similarities 8%.69 27.32
Quantitative Reasoning 149 | 58.41
Synonyms 144 66.12
Opposites 82.57 7.8

TOTAL = 132,61 7,28
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1.10. DIRECTIONS FOR ADMINISTRATION OF THE TEST

For the administration of the tesrt,
general instructions are given in the following page
and the directions as well as examples are written -
~in the test booklet.It is essential that those who
wanted to conduct a test should be made familiar
with all these.In order to administer a test,tester
should first of all introduce himself or herself and
state the objecfive of the activity to be given.Then
as soon as the testing arrangements are adequately
done and rapports are created amongst the pupils,the
general instructions already memorised in advance
may be verbally told by the tester.As the pupils are
clearly given proper instructions how to do,the test
booklet along with the answer sheet may be distribu-
ted and ask them to complete all the entries on the
answer sheet.After that the tester may read out the
directions loudly while the subjects read silently
with him and also practice the examples one by one .
‘When the doubts are clarified the test may start
" with a signal.After 30 minutes of the test all the
re-useable test booklets along with the answer sheets
should be collected when all the pupils are either
sitting or standing quietly.

1.11. SCORING PROCEDURE

Sgoring procedure for thils test is very
simple.For scoring one correct response is regarded as
one point, or one mark,and no half mark or considerat-
ion for any wrong answer.Scoring have to be done with
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the help of a stencil key provided for it., Fix the
scoring stencil key on the answer sheet accurately
adjusting the numbers.Then those marked answers are
visible through thquholes should be counted as
correct responses.Count and write down the sub-tests
total in each column prdvided on the right hand side
and grand total at the bottom of the answer sheet
respectively,

1012e TIME LIMIT FOR THE TEST

The time limit for the test was calcul-
ated on the basis of the average time taken by the
pupils in the try-out of the test.The average time
taken for each item was 23,30 seconds.Therefore the
average time limit for the test will be 30 minutes
testing time (23.30 X 78 = 30 minutest) and approx-
imately 10 minutes for instructions as well as for
practise of the examples.So one school period will
be quite sufficlent to complete this test,

10130 FOLLOWING ARE THE RIGHT ANSWER FOR EACH ITEM

Items Answers Items Answers Items Answers Items Ans.

1 = 3 15 = 4 29 = 4 43 = 3
2 = 2 16 = 4 30 = 1 44 = 4
3 = 4 17 = 2 31 = 2 45 = 1
4 = 3 18 = -4 32 = 1 46 = 1
5 = 1 19 = 1 33 = 3 47 = 4.
6 = 1 20 = 1 34 = 3 48 = 2
7 = 3 21 = 3 3% = 2 49 = 1
8 = 1 22 = 2 3 = 3 50 = 2
9 = 1 23 = 1 37 = 1 51 = 1
10 = 4 24 = 4 38 = 4 52 = 1
11 = 3 25 = 4 39 = 3 53 = 1
12 = 1 26 = 2 40 = 1 54 = 2
13 = 2 27 = 1 41 = 2 55 = 4
14 = 3 28 = 1 42 = 3 56 = 4
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continoation <

Items Answers Items Answers JItems Answers

57 = 2 65 = 2 72 = 1
58 = 3 66 = 3 73 = 2
59 = 1 67 = 1 74 = 2
60 = 3 68 = 1 75 = 4
61 = 1 69 = 2 76 = 1
62 = 4 70 = 1 77 = 4
63 = 1 71 = 2 78 = 4
64 = 1

1014, FORMULA USED FOR CALCULATION OF STASTICS

(1)e  Mean = A M+ ( gx [ X 1

(2)e SeD. = i X 2 - 2
A
(3)s s = ¢/ N [efx? - §'£fx)zj xli

N{N<-1)

(4). Person's Product-Moment. formula:

(2)or = N £XY = (£X) (£ Y)
J NEX- (€x)2 N = Y- (2Y)?
(b)o r = £ XY
[ 222 x 2y2
(5)e Spearman-Brown formula:
_ 2 Xr 1/2

I B )
(6). Kuder-Richardson formula 21 (K-R 21): .

K (4 - M(K-M),
K s?

r= goy
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1.15. MATERIALS PREPARED FOR THE TEST-SCALE

Following materials were prepared for
the test-scale:-

(1)e Test Manual
(ii). Test Booklets

" (1ii). Separate Answer Sheets
(iv)e Stencil Scoring Key.



Te

2.

4,

Se

- Ge

7o
8.

Fe

103
(15)

NON=VERBAL GRUUP TEST OF INTELLIGENCE.
GENERAL INSTRUCTIONS 3

©

This is a Non-Verbal Group Test of Intelligence in the form
of a Booklet.The test is an Omnibus type,consisting of nine
kinds of Itens in nine Sub-tests,

There 1is a separate Answer Sheet for writing your responses.
Remember all the writing goes on the Answer Sheet.

Do not mark on the Booklet in any manner.
Do not open the Booklet untill you are asked.

Read the Directions and do the Examples carefully.Carefully
read the direction given for each item how to do,and give
responses as you are directed.

Put a Cross (X) on the Answer Sheet against the right number
you have chosen, '

If you want to change an answer,put a circle (@) and then
mark the new one,

Time Limit for the fest is 30 minutes. ‘ A

Clatefy your thoughts.No question will be entertained
when the test begins. ‘

(A)e Now I will distribute the Booklets along with the
Answer Sheets.But do ndt open it untill you are told
to do so.(Distributed).

(B); Take the Answer Sheet and fill in the spaces provided,
(Filled up)e '

(C)e Open the Booklet for reading Directions and Exampless
(Opened).

DO NOT OPEN THE BOOKLET UNTILL YOU ARE TOLD.
DO NOT MARK ON THE BOOKLET IN ANY MANNER.
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II TEST STANDARDIZATION

This chapter deals with the sample,
establishment of reliability,validity and norms fot
the test.The investigator standardized thee constr-
ucted test on a large sample at the final test ins-
tead of at the tried-out stage. ’

2.1. SAMPLE OF THE TEST

For a representative sample of the
population,stratified random sampling method was
used.A total sample of 2396 high school students
consisting of 599 from each class of seven to ten
were drawn from 22 high schools of Nagaland. There
were 1143 girls and 1231 boys within the age groups
of 12 to 19 (as identified).Detailed about the
sample 1s given in table 3.

2.3. DATA COLLECTION AND ANALYS IS

Data collection and scoring were the
major activities for standardizing the test. Data
collected from the representative sample were scored
and classified into class-wise and age-wise groups.
Mean>and s.d. were calculated for different groups.
Again the detaliled are shown in the following tables
(table 4 and 5.1;%.2;5.3;5.4.).
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. .Table 3 :
TABLE SHOWS THE TOTAL NUMBER OF STUDENTS IN THE TEST.

Y

'GRADE-WISE| AGE-WISE |TOTAL SEX
1251 1251 2502 = Male
114% 114% 2290 = Female
2396 . 2396 = Total

Class |[Male Female . Totai

VII | 331 268 599

viiz{ 293 206 599

IX 289 310 %99

X 238 261 599

Age |[Male Female Total

12 39 47 86
13 | 135 94 229
14 | 142 204 346
15 | 261 | 255 516
16 | 260 220 430
17 | 237 194 431’
18 17 97 214
19 60 34 94
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Table 4.
FOLLOWING ARE THE DISTRIBUTION OF THE TEST SCORES.

SCORE SCORE N
RANGE MALE FEMALE TOTAL RANGE MALE FEMALE TOTAL
1 1 2 37 a8 23 61
6 2 1 3 38 36 23 59
7 1 2 3 39 48 22 70
8 4 3 7 40 39 32 71
9 1 7 8 41 36 24 60
10 a4 1 5 42 30 21 51
1 5 8 13 43 31 21 5%
12 11 9 20 44 21 19 40
13 1 12 23 . 45 17 15 32
14 20 12 32 46 24 11 35
15 19 16 35 a7 19 16 35
6 11 24 35 48 19 14 33
17 31 34 65 49 18 13 31
18 21 27 48 50 14 11 25
19 25 23 48 51 8 10 18
20 3 30 61 52 13 9 22
21 32 32 64 53 14 10 24
22 35 36 71 54 5 11 16
23 36 33 €9 55 7 5 12
24 28 42 70 56 7 5 12
25 35 51 86 57 14 8 22
26 44 39 83 58 5 3 8
27 35 41 76 59, 6 3 9
28 36 48 84 60 3 4 7
29 40 38 78 61 0 2 2
30 38 32 70 62 "2 0 2
31 27 37 64 63 3 1 a4
32 33 35 68 64 1 1 2
33 47 35 82 65 1 ) 1
34 34 29 63 66 1 o) 1
3 40 36 76 67 1 0 1

36 32 31 63 Total= 1251. 1145, 2396
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Iabie 5.1i.

TEST SCORES DISTRIBUTION TOTALS OF (BOTH BOYS & GIRLS)
WITH MEAN AND STANDARD DEVIATION.

Class= Class Groups - B Age Groups

Interval Male Female Total Male . Female

5=-9 - 9 14 ' 23 9 14

10-14 51 42 93 51 42

15-19 107 124 231 107 124

20-24 162 173 335 162 - 173

25-29 190 217 407 190 217

179 168 347 179 168

135-39 194 135 329 194 135

| 40-44 157 120 277 157 120

 45-49 97 69 166 97 69

50~54 54 51 105 54 51

55-59 39 24 63 39 24

60-64 9, g8 17 - 9 i

| 65-69 3 0 3 2 0

Total = 1251 ° 1143 2396 1251 1145
Mean = 32.80 31.05 31,96 32,80 31,05

SeDs = 11,65 11035 1157 11,65 11.35
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Table S.ii.

CLASS~WISE FREQUENCY DISTRIBUTION WITH MEAN AND SeDo
( Boys & Girls)

Class~ | Class Groups

Intervad—

A X IX VIII _ VII TOTAL

5-9 4 6 10 3 23
10-14: 12 23 27 31 93
15=19 42 61 66 62 231
20-24 64 97 77 97 335
2529 78 126 91 112 407
30-34 82 100 66 99 347
35-39 83 76 100 70 329
40-44 91 32 62 72 277
45-49 43 25 62 36 166
5054 42 22 29 12 105
55~59 40 9 9 5 " 63
60=64 16 1 0 o 17
65-69 2 1 o0 0 3

Total :599 599 599 599 2396

Mean = 350,28 30.14 31,75 30,03 31,96

SeDoe = 126 10045 11,65 10025 11057
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Table 5.1iii.

AGE~-WISE FREQUENCY DISTRIBUTION OF THE TEST
SCORES OF (Boys and Girls) with MEAN AND S.D.

Class- ‘ ' Ag;BGroups .

Interv;&- 12 15‘ 14 16 18 1§mfoia1

%9 0 0 5 5 4 7 2 0 23
10-14 3 9 9 19 23 1 17 2 93

15-19 11 14 33 40 48 41 26 18 231
$20-24 13 21 44 79 57 65 38 18 338
25-29 15 39 62 84 64 94. 37 12 407
30-34 19 41 49 66 62 69 .29 12 347
335-39 10 .28 44 80 76 54 25 12 329

W

40-44 10 32 54 34 66 39 14 8 277
45-49 3 23 26 45 34 16 13 6 166
50-54 1 16 13 26 19 18 8 4 105
55-59 1 6 7 13 18 12 4 2 63
60-64 o o o S5 8 4 0 0 17
65-69 0 1. o 3

0 0 0 1 1

Total = 86 229 346 516 480 431 214 94 2396

Mean = 29 34 32 32 33 31 29 29 31
'921 009 010 957 001 004 o24 977 394

'SeDe = 9 11 1 11 12 10 11 11 11
. 045 005 066 045 092 064 o05 094

Mean and S.D. continuation -after points are
written just in the second lines. ‘



96° vZ° LG* 89°
8 OL = *°Q@°S

Ep° BL® LE® G8° OV° TG° 92° Gb* £€8° vp° gg° L®
ot bi b L O EL €L LE OL ¢l oL ot ot Li

9L® 99° 16° 62° 2S° LZ® ZG°® €G°® 6£°* HL°® G9° 8L* L0° '8p* 8E°* 8p°

CA0

(22)

~ Table 5.iv. J
SEPARATE AGE-WISE TEST SCORES DISTRIBUTION OF

THE BOYS AND GIRLS WITH MEAN AND S.D.
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24+ COMPUTATION OF RELIABILITY

Reliability were established by compu-
ting coefficient of correlation.Reliability for int-
ernal consistency were estimated by the following
methods: Split-half method

‘ Test-retest method and
Kuder-Richardson Formula 21 (K-R 21).
(i) Calculation of reliability by split-half
method:=
For computing coefficient of correla-
tion by split-half method,odd-numbered and even-
numbered items were scored separately for the total
test.Then coefficient of correlation for each class
consisted of 599 pupils were calculated with the
help of the product-moment formula for method) and
corrected by the Spearman-Brown formula for the
total test.The values of the test reliability were
as shown in the table below.

Table 60
Class X IX VIII VII
N 599 . 599 599 599
11 »
r § 5 0.88 6.87 | Oa86 0089
r tt 0094 0093 0092 0094

(11) Calculation of reliability by test-retest
method: -

In order to estimate the reliability
of the test,test-retest method was followed.For cal-~-
culating coefficient of correlation retest was given
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to a sample of 390 students after a periéd of six
months.The scores of these two different occasion§‘
were correlated by the deviation score of product-
moment formula and found as + 0.94; This 1indicated
that the total test is consistent and stable for
measuring intelligence at any time.

(ii1). Calculation of reliability b
Kuder-Richardson formula 21 (K-R 21):

Reliability of the test was also
estimated by the Kuder-Richardson formula 21.Coeff=-
icient of correlation were estimated for all the
classes and total test length and found as given in
the table below:-

Table 7.

Groups  Class Class Class Class Total

X IX VIII VII
N 599 599 599 599 2396
r 0,87 . 0.84 0,87 0.83 0.87

2¢5. VALIDITY COMPUTATION

Another important aspect of the test
standardization is the validation of the new test
with an established criterion test.For the present .
test,the "Group Test of General Mental Ability" by
S.Jalota was selected as a criterion test,and admi-
nistered to a representative sample of 500 students.
Then its concurrent validity was established by
correlating the scores of the two tests.Coefficient
of correlation was computed by the direct method
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of produwt-moment formula and found a high bositiveh
value of + 0.88.,Therefore it was concluded that the
developed test has no distinction from a verbal test
and has same power of measuring intelligence..

Besides this, all the nine subtests have
been correlated each other for inter-subtests validi-
ty.From every subtest a total sample of 500 students
were uniformly taken wbich were approximately 5 % |
from each single range of scores.The results of these
inter~-subtests correlations were found all positive.
So the inter-subtests of the test were positively
validated as the correlation matrix shown below.

2.6. ESTABLISHING NORMS

Norms are essential that they tell us the
. relative position of individuals in the test. Norms
provide the standard to compare test peepformance of
testees and locate their relative ranks corresponding
to the raw scores.The objective of this section was
to standardize norms for the test and to provide norm
tables for the stratified representative sample of th
the students.Therefore,both general and specified
groUp norms were established in the forms of percent-
ile ranks,stanine scores and deviation IQs for
different age-groups and grade-levelse.

2.6.(I)o PERCENTILE NORMS

" Percentiles are the derived scores
expressed in terms of percentages of personse
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Percentile ranks indicate the person's relative posi-
tions 1in ag group.It is any one of the 99 points
dividing a frequency distribution into 100 groups of
equal size.

For the present test,the investigator es-
tablished a general norm with the scores of the total
sample and specified group norms for every group of
different age,grade separately.All these derived sco-
res have been arranged and presented in the multiple
group norm tables 9.i,9.1i1,9.iii. for easy reference
to locate the individual's position in comparison
with the performance of others.

2.6.(11). STANINE NORMS

Stanine i5 a well known +{ransformation
scale.Stanines are derived scores in which the raw-
scores divided into nine standard groups.It provides
a single-digit system of scores.So the advantage of
stanine is to compute the scores of single-digit
numbers and assign equal stanlne to all persons with
Same raw-scores.

In this test both general and specified
norms were established for different age~groups and
Vgrade levels.For determining 3stanine norms an accep-
ted scale in terms of percentages and i1deal percent-.
ages had been followed as given below-

) Table 10,
Scale for determination of stanines.
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Scale for determination of stanines.

Stanine ’ :
Level I I1I III IV Vv VI VII VII IX
Percen-

tages 4 7 12 17 20 17 12 7 4
Ideal

Percen- ‘4 11 23 40 60 77 89 96 100
tages

!In the present test standardization,ideal
percentages had been calculated and norm scales were
decided on the basis of these 1deal percentages for
every group.Finally various groups of raw-scores
under stanine scale were assessed and presented 1in
multiple-norm tables 11.i and 11.1i1, for age -wise
and class-wise scores respectively.

2064 (111). DETERMINATION OF DEVIATION IQs

Deviation IQ is a derived scores scale
for measuring individuals mental abilities. In the
present test,Stanford-Binet scale with a mean of 100
and standard deviation of 16 was adopted. Separate
age norms and grade norms were computed by using the
formula DIQ = 16z + 100.Then number of persons,perc-
entage of scores and range of raw scores under diff-
eeent IQ levels had been carefully worked out for
both boys and girls separately as shown in the tables
12 and 13,



13-
27

(27)

2.7. INTER-CHANDEABILITY OF PERCENTILE RANKS,
STANINES AND DIQs

It was necessary to finalise for inter-
changeability of the same scores of different norms.
One test score of a person may be interpreted diff-
erently under different norm scales.

In the present test,percentile norms and
stanine norms had been prepared with a view to give
similar meaning to the same test scores.It was tried
to prepare a type of inter-chandeable and inter-
useable norms of the two.Thus a percentile band of
nine score ranges equivalent to nine stanines were
estimated.So equal groups of scores had been class-
ified and described under percentile and stanine
norms for equivalent uses and detailed reports are.
shown in the 14 and 15. '

But the raw-scores ranges of the test
were not uniformly distributed for comparable and
inter-changeable uses under DIQ scale.Therefore it
shall® be duobtful for similar interpretations and
descriptions.These three scales comparisons of raw-
scores are as given in the tables.
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Table 8,
TABLE SHOWS THE COARELATIONS OF ALL THE SUBTESTS.
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Table 9.i.

WLTIPLE-GROUP NORMS TABLE,

Table shows the Percentile Norms for different Grades.

“"Range of Range of

Raw s9Classes Raw - sge Classeses
Scoress VII 01?1‘!2"Y*f§ta1 Scores VI Total
67 99+ 99+ 35 68 59 71 49 62
66 99+ 99+ 99+ 34 66 .55 68 46 59

658 99+ 99+ 99+ 33 62 520 65 43 56

" 64 99+ 99+ 99+ 32 59 51 61 40 52
63 99+ 99+ 99+. 31 56 49 57 38 50
62 99+ 99+ 99+ 30 53 46 54 35 47
61 99+ 98 99 29 49 44 50 32 44
60 99+ 98 99 28 44 41 50 30 40
59 99+ 99+ 97 99 27 40 38 43 27 38
88 . 99+ 99+ 99 96 99 26 37 35 39 25 34
57 99+ 99+ 99 94 98 235 33 32 34 22 30
56 99+ 99 99 92 97 24 31 29 29 20 27
‘8% 99 98 98 91 97 23 28 26 26 17 24

84 99 98 98 .90 96 22 34 23 23 15 21
53. 99 97 97 89 95 29 20 219 20 13 18
82 98 96 96 87 94 20 17 19 16 11 16
51 . .98 95 95 86 94 19 15 16 14 9 13
5 97 94 95 84 93 18 13 14 11 8 11
49 ~ 97 93 94 83 92 7 11 11 9 6 9
48 9% 91 93 82 90 16 8 8 7 4 7
47 94 88 92 81 89 1 7 7 6 3 6
46 93 86 91 79 87 14 5 6 4 2 4
45 92 84 91 77 86 13 3 s '3 2 3
44 90 83 90 75 8 12 2 3 2 1 2
43 86 81 89 74 82 11 1 2 2 1 1
42 84 79 87 71 80 0 1 2 1 1 1
41 83 77 85 67 78 9 1 2 1 1 1
40 80 73 83 63 75 8. 1 1 1 1 1!
39 78 71 80 60 72 7.1 011 1
38 76 68 78 38 70 6 - N 1
37 73 65 76 54 67 5 1 1
36 70 63 74 51 64 '
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Table 9.1i.

IIJLIIPLE—GROUP NORMS TABLE.
Tablc shows the Porcontile Norms for different Age-Groups:s .

-ﬂ;ﬁgc —~ — Aga-Gboups . ‘
of raw 12 13 14 15 16 17 18 19 _ Total.

&7 ’ 99+ 290+
66 K - 99+ 99+ 99+
63 - 99+ 99+ 99+ - 99+
64 99+ 99¢ 99+ 99+ 99+
63 99+ 99¢ 99 99+ 99+
62 | 99 99 99 99+ 99+
61 | 99 99 99 99+ 29
60 | | 99 99 99 99 99
59 99+ 99 99 99 99 99
88 99¢ 99 99 93 98 99¢ 99 99
7 . 99 99 98 96 98 99 99 98

56 99 98 99 97 95 97 98 99 97
98 ‘99 98 98 97 935 97 98 98 97
94 99 97 98 96 94 96 97 98 96

53 99 96 96 93 93 95 97 98 99

82 98 94 96 94 92 94 96 98 94

8 98 93 95 93 92 94 93 96 94
- 80 98 91 95 92 91 93 94 94 93
49 97 89 94 91 90 91 94 94 92
48 97 86 92 89 8 91 93 93 90
47 97 84 92 87 8 90 91 89 89
46 96 83 90 85 86 89 89 87 87
4% 95 81 68 84 84 83 B89 87 86
44 93 T8 8% 83 83 88 87 87 84
43 91 Tr 81 80 80 87 86 87 82
42 90 74 78 78 78 83 86 86 . 80
41 9 T 76 75 735 82 B84 84 78
40 86 68 73 73 72 80 82 80 7%
39 82 66 69 70 68 78 8% 76 72

38 80 63 67 67 65 16 19 7170
, . Cont.in the next page-
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Continuation,
ﬁng. . .
of raw 12 13 14 15 16 17 18 19 Total
37 76 62 65 64 62 74 7% 69 67
- 36 74 59 62 62 59 72 72 69 - 64
3% 73 8% 60 61 535 69 70 67 62
34 69 953 37 96 52 66 68 64 59
33 61 48 55 53 49 63 64 61 56
32 56 44 52 S50 46 60 61 58 52
31 85 41 49 48 44 57 59 55 50
30 51 38 46 45 42 33 57 54 AT
29 48 33 43 43 39 48 56 51 44
28 4% 28 39 40 37 44 54 48 40
27 41 2% 36 36 33 40 30 45 37
26 37 23 32 32 33 36 47 43 34
2% 33 29 27 29 29 31 42 41 30
24 30- 19 2% 26 26 28 38 38 27
23 27 18 22 22 23 2% 35 32 24
22 23 1% 20 19 21 21 32 29 21
29 19 12 18 16 19 17 29 26 18
20 17 11 15 14 15 15 =~ 24 22 16
19 1% 10 13 12 14 13 20 18 13
18 12 9 12 10 12 10 17 12 - 11
7 9 7T 9 9 10 8 14 7 9
16 6 5 (6 7 8 6 12 3 7
15 s 4 8 S5 7 3 10 '3 6
14 2 3 3 4 5 4 8 2 4
13 2 2 3 3 3 3 7 2 3
12 1 1 2 2° 2 2 5 1 2
"M 1 1 2 11 1 2- 3 E
10 2 1 1 2 1 1
9 1 1 1 1 1 S |
8 T 1 1 1
7 101 11 1
6 1 1 1 1
5 1 1 1
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Table 9.iii.

THIS TABLE SHOWS THE RANGE OF RAW SCORES WITHIN THE GROUP

OF PERCENTILE RANK SCALE FOR DESCRIPTION/CLASSIFICATION.

ﬁﬂmnmoc Age Groups “Grade Groups
ntile
Ranks 12 13 14 15 16 17 18 19 TOTAL VII VIII IX X Description
1- S5 B5= 5= S5« S« S5« 5= S5« 5« Se 5= S« 5= VERY
4 4 15 14 14 13 14 11 15 14 13 12 14 16 WEAK
5=  15= 16= 15= 15- 94= 15~ 12= 16= 15= 14= 13- 15= 17- .
11 17 20 417 18 17 -18 1% 17 18 17 17 18 20
12« 18« 21~ 18~ 19= 18= 19= 16= 18= 19= 18= 18- 19= 21= SCIGHTLY
23 22 26 23 23 23 22 20 20 22 21 22 22 2% WEAK
24- 23- 27- 24= 24- 24~ 23~ 21= 2i= 23« 22= 23~ 23- 26= o o0
40 26 30 28 28. 29 27 24 24 28 27 27 26 32 «
41- 27— 31- 29~ 29~ 30- 28- 25- 25- 29- 28~ 2B- 27- 33- ...
59 32 36 34 34 36 31 31 32 34 32 32 31 38
60- 33~ 37- 35~ 35- 37- 32- 32- 33~ 35 33« 33= 32= 39- o
| 76 37 42 41 41 41 38 37 39 40 38 40 37 44
77- 38~ 43~ 42- 42- 42- 39- 38- 40- 41- 39- 41~ 38~ 45~ .
88 40 48 45 47 47 45 44 46 46 43 4T 42 %2
89= 441= 49= 46~ 48~ 48- 46~ 45~ 47~ 47- 44— 48- 43~ 53~ HIGH/
95 45 %2 51 %3 3. %3 51 50 53 48 51 51 57 EXCELLENT
96~ 46= 53= 52= 54~ 57 54= 52« 51e 54~ 49= 52- 52- 58= VERY
99 % 59 69 68 65 67 66 58 67 58 59 66 67 HIBH
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TABLE SHOWS THE RAMNGE OF RAW~SCORES IN STANINES
AND THEIR INTERPRETATIOM FOR DIFFERENT AGE-LEVELSS

Table 11.1.
: e " AGE=LEVEL Classification/ |
STANINES | o5——3F—3395 18 17 98 19 | Interpretation
O~ O= 0= O= O= 0= O= O= |
I 14 13 13 13 13 13 11 14 |VERY WEAK

152 16= 14= 14= 14= 14= 12= 15=
11 17 19 16 18 16 17 15 17 |VWEAK

. 11 | 18- 20~ 17~ 19- 17- 18- 16=- 18- |SLIGHTLY
29 2% 22 22 22 21 19 20 WEAR

v 22« 26~ 23= 23« 23~ 22= 20- 21~ | AVERAGE/
26 30 27 27 28 26 24 24 NORMAL

v 27= 31~ 28= 28« 29= 27- 25- 25~ | AVERAGE/
32 36 34 34 33 29 30 32 NORMAL

VI 33= 37= 35« 3%« 36- 30- 31~ 33~ {AVERAGE/
36 42 40 41 41 38 37 38 NORMAL

37= 43« 41- 42« 42~ 39= 38~ 39-
vi1 41 48 45 47 48 45 a4 a6 |GO0D

virr |42 49- 46~ 48- 49- 46- 45- 47- |nIGH/

48 92 %52 53 56 54 351 50 EXCELLENT

49 33 53 54 57 %% 92 %9 -
IX g & » & "z %3178 "a VERY HIGH

Ab= Ab= Ab= Ab= Ab= Ab- Ab- Ab-
OvVe OVe OVe OVe ove ove ove ove
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Table 12.
TABLE SHOWS THE RANGE OF RAW SCORES WITHIN

DIQ CLASSIFICAT ION RANGES.
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EVIATION IQ SCALE
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Table 14.

IVALENT DESCRIPTIONS AND CLASSIFICATIONS.

TABLE SHOWS THE RANGE OF RAW SCORES AND TWO SCALES FOR
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Table 15.
COMPARISON OF RAW=SCORES IN THREE DIFFERENT

DERIVED SCORE SCALES.
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. CHAPTER - IV .

TEST STANDARDIZATION

: _ This chapter has detailed explanation
about the universe, sample selected for the test

various methods of computation for establishing
test rellability, validity and norms. As people
'have different opinions and decision about the pro-
cess of standardization, some people standardized
their tests at try-out stage, But the investigator
standardized the constructed test on a large
‘'sample at the final teste.

4.1, UNIVERSE

The population of the testees for the
present test was confined to regular high school -
students of classes VII, VIII, IX and X studying
in govérnment,and private schools of Nagaland
state. These included both boys and girls who
studied reqularly in their respective schools,
According to the Indian education norms, the
“tentative age=groups were ranging from 13+ to 17+
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years. But the investigator could identify the
exact age-groups ranging from 13+ to 19+ years.

4.2, SAMPLE

For a representative sample of the
population, the investigator used the stratified
random sampling method. The representative sample
of the population were drawn from the rural and
urban high school students of Nagaland state,
.covering all the districts approximately five
percent of fourty-eight thousand pupils after
dropping non-locals and drop-out students.

| So the total sample of the test
consisted of 2396 students and 599 drawn from
classes of VII, VIII, IX and X by stratified
sampling method. The detailed break up of grade
groups, age-groups and sex-wise are given in the
table 4.1. |
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TABLE 4.1.

TABLE SHOWS THE TOTAL NUMBER OF STUDENTS IN THE TEST.

GRADE-WISE| AGE-WISE |TOTAL SEX
1251 1251 2502 = Male
1145 1145 2290 = Female
2396 2396 = Total

Class [Male Female Total

vir | 331 268 599
VIII| 293 206 599
X | 289 310 599 .
X 238 261 599
Age |Male Female Total
12 39 47 86 -
13 | 135 94 229
14 | 142 204 346
15| 261 ] 255 516 |
16 | 260 | 220 | 430
17 | 237 | 194 431
18| 17| 97 214
19.] 60} 34 94
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A total of twenty two high school had
been randomly selected for the test administration
for data collection. This was approiimately 20
percent of the total government high schools and
total recognised private high schools., These
schools were selected from all the seven districts
of Nagaland representing the population of different
tribes and urban, rural areas. These randomly
selected schools consisted of the top ranking schools
"to very poor schools. Schools run by the State Govt.
| ih in the towns and Villages; schools run by the

~Qrches; private managements and individual ownerse
;_cénclude the stratified sampling could fairly
~"u'er all the districts, all tribes and both urban
?ghd_gural/pOpulation of students in the state.

Names of the schools choosen for the final test
‘were as shown in the table below :

TASLE 4,2

List of the High Schools for dats

collection
-8l l Name of the school District.
1. Govt.High School,Kohima Kohima
. 2, Mt.Carmal School,Kohima Kohima
‘3. Bayovo English Schocl, Kohima
, Kohima o
‘4, Chanmari English School, Kohima '
Kohima ' '

5. Pine Wood Enhlish School, Kohima
Kohima ’
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S1] Name of the school District
No
6+ Government High School, Kohima

7o

8e

9. .
10.
1.
12,
13

14,

15,
16,

17,

18
19,

. 206

270

22,

Tsemonyu ~

" Govt.  High School, Pfutsero

Govt.High School, Chumukidima
Unity Christian School,Dimapur
Govt.High School,Dephupor

Govt.High School,Wokha

Mt.Sinai English School,Wokha

‘Govt.High School,Mokokchung -
‘Model English School,Mokokchung

Queen Mary School,Mokokchung
Govt.High School, Chari

Govt.High School,Longkhim
Govt.High School, Zunhihoto

Christian English School,Dimapur

Govt.High School, Mon

Holy Cross, Dimapur
Govt.High School ,Ungma

1

Phek'(Pfutseru)
thima (Dimapur)
Kohima({Dimapur)
Kohima({Dimapur)
Wokha

Wokha
Mokokchung
%okokchung

Mokokchung

Tuensang

Tuensané

Zunhiboto

Kohima(Dimapur)

- Mon

Kohima(DPimapur)

Mokokchung
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4.3, TEST ADMINISTRATION

(1) Material required

In order to collect data from the selected
sample, the investigator required some ready materialse
To serve this purpose following materials kept ready in
advancee.

(1) Test booklets constructed by investigator

(2) Answer sheets developed:by the investiga
~-tor

(3) Stencil key developed by the investigator

(4) Criterion test for establishing validity-
Galota's group test of mental ability

(11)  Procedure for data collection

Investigator contacted different school for

- permission and visited personally along with the
developed tools. It is essential to make a mention that
there was a healthy positive attitude on the part of

the .school authorities, teachers and students. The

school authorities encouraged a lot with full cooperatione

In order to obtain accurate response from
the students, it was necessary to establish a rapport
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of strategies by motivating the students, creating
and stimulating their interests. Thetest were
administered in the normal class-rooms. The inves-
tigator after entering the class-~room introduced him-
self and told the purpose of his visit. He also e
examined the physical class-room arrangement and
helped for comfortable sitting in a testing elimate,
so that no respondent would make any complain during
testing period. |

As soon as the investigator was satisfied
with the personal interaction and arréngement, he
explatned the general instructions orally followed by

distribution of the test copies along with the
.answer sheets. Students were requested to read the

 specific directions given on the separate answer sheet
for necessary entries in the blanks -as well as for
darking the responses. Then the investigator expléined
and requested the pupils to do all the examples
provided in the beginning. of the test and seeked
queries and clarifications. Finally after noting the
time, students were requested to start responding

the test and complete within the étipulated 30 minutes
time, students were requested to stop responding
followed by collecting the test copiess

" (411) Collection of data

(a) After following the procedure as
mentioned above, test had been adminis-
tered to the selected group of testees
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in their classrooms for the data
collection. The main objectives of the
data collection were to establish
reliability, validity and preparing
norms for the test standardization.

(b) Along with the constructed test, an
another test "Group test of General
" Mental Ability“ by Dr.S.Galota as an
external criterion was also administered
to a sample of 500 students for

establishing walidity of.the. constructed

tests These two tests were administered
simultanously,one after another. for
‘different classes. '

(c) Besides these two simultanous adminis-
tration, the developed test was A
re-administered to a sample.df 390
'pupiIS'after a gap,of_six'montns¢ The
purpose of this was to determine the
reliability correlation for the test
by test =retest method. .

4.4, . DISTRIBUTION OF THE TEST SCORES & ANALYSIS

The collection and scoring of the data
were the major activities for standardizing a test,
Distribution of the scores of different groups of
testees, analysing and defining their.relative
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positions in a test would give a gernal glimpse of
 the test at first instance. In the present test, the
investigator had collected data from a large sample
of 2396 students consisting of 1251 boys and 1145
girls. They were classified into class-wise and age-
wise groups as given in the table.

TABLE 4.3

Table showing the representative sample
size for the test at its different stages.

Nature Total : Objectives
Preliminary 80 For items modifications
try-out :

First try- 371 | For items analysis and
out sereening of the items

for the test

Final test Class VII=599 For establishing validity,
ClassVIII=599 reliability and norms

Class IX=599 _
Class  X=599 |
| 2396 |
© Other test 500 For estimating validity
Test 390 For computing reliability

re=~test
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For the appliéation of statistical
methods , alllthe_raw-scores were arranged in an
ascending order from lowest scores of 5 to the
highest score of 67 and tallied for every single
score range for different groups such as grades,
age and sexs Then all these scores were grauped
into thirteen (13) class-intervals with a score
range of five. The original data for the total
test and all the nine sub.tests werevgiven in the
appendices VI, Besides this, calculation of
statistics were given in the appendices I. But
the single scored range of scores were given in
the following tables:
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TABLE 4.4.(i).
FOLLOWING ARE THE DISTRIBUTION OF THE TEST SCORES.

—3CORE ' ‘ SCORE

'RANGE MALE FEMALE TOTAL RANGE MALE FEMALE TOTAL
5 1 1 2 37 38 23 61
6 2 1 3 38 36 23 59
7 1 2 3 39 A8 22 70"
'8 4 3 7 40 39 32 T
9 1 7 8 41 36 24 60
10 4 1 5 42 30 21 51
11 5 8 13 43 31 21 55
12 11 9 20 S 44 2 19 40
13 11 12 23 45 17 15 32
14 20 12 32 46 24 14 35
15 19 16 35 a7 19 16 35
16 11 24 35 48 19 14 33
17 31 34 65 49 18 13 39
18 21 27 48 50 14 11 25
19 25 .23 48 51 8 10 18
20 31 30 61 | 52 13 9 22
21 32 32 64 53 14 10 24
.22 3% 36 71 54 S 11 16
23 36 33 69 55 7 5 12
24 28 42 70 56 7 5 12
25 3% 51 86 57 14 8 22
26 44 39 83 58 5 3 8
27 35 41 76 89 6 3 9
28 36 48 84 60 3 4 7
29 40 38 78 61 0 2 2
. .30 38 32 70 62 2 0 2
34 27 37 64 63 3 1 4
32 . 33 35 68 64 1 1 2
33 47 35 82 65 1 0. -1
3 34 29 63 66 . 1 0 1,
3% 40 36 76 67 1 0. 1

36 32 31 - 63 * Total= 1251, 1145, 2396
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CLASS-NISE TEST SCOAES DISTRIBUTIONS

-( Boys & Girls

~SCORE

RaNGE VIT VIII IX X  Total giggE VII VIII IX X Total
5 0O 2 0 0 2 37 21 14 12 14 61
6 0 3 0 o© 3 3 13 19 11 16 59
7 1 0 2 0 3 33 18 20 16 19 70
8 1 3 2 1 7 4c 15 17 15 24 71
9 1 2 2 3 8 41 11 14 12 23 60

10 1 1 2 9 5 42 8 12 10 21 51

11 5 85 2 1 13 43 20 {2 10 13 5

12 ) 6 5 4 20 44 18 7 5 10 - 40

13 6 10 5 2 23 4 5 10 4 13 32

4 14 S5 8 5 32 46 10 13 4 8 35

1% 12 8 9 6 . 35 47 2 45 7 11 35

16 € 10 8 9 35 48 13 11 5 4 33

17 18 22 14 11 65 49 6 13 5 T 3

18 13 15 13 7 48 S6 4 7 4 10 25

19 11 11 17 9 48 51 2 6 4 6 18

200 15 17 17 12 61 52 2 7 . 3 10 22

21 20 12 20 12 64 53 2 5 6 11 24

22 26 17 18 10 7 5¢ 2 4 5 5 16

23 19 13 18 19 69 55 2 0 2 8 12

24 17 18 24 11 70 56 1 6 1 4 12
25 1% 22 31 18 = 86 57 1 2 3 16 22
26 24 18 26 15 83 58 1 0 2 5 8
27 19 19 22 16 76 59 c 1 1 7 9

286- 28 16 25 15 84 60 O 6 1 6 7

29 26 16 22 14 78 61 ¢ 0 0 2 2

30- 25 .15 16 14 70 62 o 0 o 2 2

31 1% 13 19 17 64 63 O 0 O 4 4

32 13 9 31 15 68 64 0 0 0 2 2

33. 29 12 19 22 82 65 © 0 O 1 1

3 17 17 15 14 63 €6 0 0 1 0O 1

3% 12 28 20 16. 76 ‘67 O O 0 1 1

36 9 19 17 18 63
. N = 599 599 599 599 2396
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TABLE 4.4. (i11).
DISTRIBUTION OF CLASS-WISE TEST SCORES (Boys)e

SCORE VIT VIIT IX TOTAL SCORE VII VTII X X TOTAL

_RANGE | RANGE
5 1 1 37 15 '8 8 7 38
6 2 2 38 9 14 5 8 36
7 1 1 3% 10 14 14 10 48
8 1 3 4 40 9 6 10 14 39
9 1 1 49 5 6 8 17 36
10 1 2 1 4 42 3 7 6 14 30
1M1 2 1 2 5 43 10 6 5 10 3
12 3 4 2 211 44 10 2 2 7 =N
13 .3 4 2 21 45 2 5 3 3—17
14 9 3 4 420 46 5 10 4 5 24
15 7 4 4 419 47 1 8 3 7 19
%6 5 2 3 11 48 6 9 2 2 19
17 8 11 6 6 31 49 5 8 1 4 18
188 6 6 5 421 80 3 4 0 7 14
19 7 4 9 525 5@ 1 2 1 4 .8
20 8 10 7 6 31 52 2 3 1 7 13
21 9 5 12 6 32 53 1 4 5 4 14
22 13 9 8 535 5% 0 2 2 1 5
23 14 4 7 11 36 5 2 0 1 4 -7
24 7 7 9 528 56 1 2 1 3 7
25 8 7 11 9 35 57 1 1 2 10 14
26 14 9 13 844 - 58 1 1 3 5
27 8 7 10 10 35 59 . 1 5 6
28 16 7 4 9 36 60 1 2 3
29 14 7 12 740 61 |
30 14 5 10 9 38 62 2 2
3 5 9 7 627 63 3 3
32 6 6 13 8 33 64 1 1
33 18 4 13 12 47 65 11
‘34 10 10 6 8 34 66 1 1
3 7 15 10 8 40 67 11
36 5 610 "11 32

Totalisgy 593 289 338 1251

~



140

"

DISTRIBUTION OF CLASS-WISE TEST SCORES (Girls)e

BLE

T

"SCORE - .
 RANGE VI VIII IX X Totaln RaNGE VIT VIII IX- X Total

36

a3

el

10

35

31

13

36

23
23
22
32
24
21

-38

11 10 .

- 40

- 10

41

11

42

12
13
14
15

24
19

43 10

12
12
16
24

34
27

44

15 -
11

45
46
47

16"
17
18
19
20

16
14
13
11
10

1

10

48

49
50

23

30
32

10

51

11

21
22

32

. 10

13

10
11

33 53

11

23 -

42

11 15
- 20
13

10

24

55

51

135

25 N

56 .
57

39

- 10

26"

27

28
.29

41

12
c 21

12

11
12
1

48 .

59
60

38

10

32

- 10

30

37 61

10 4 12 1"
18

3
327

62

35 -

11

. 33
. 34

64
 Total =268 306

29

310 261 1145
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TABLE 4,4, (V)o
AGE=WISE MALE AND FEMALE TEST SCORES DISTRIBUTION.

“SCORE MALE FEMALE TOTAL SCORE MALE FEMALE TOTAL

'RANGE RANGE
5 1 1 2 37 38 23 61
6 2 1 3 s 3 23 39
71 2 3 . .39 48 22 70
8 4 3 7 40 39 32 71
9 1 7 8 41 36 24 60
10 4 1 5 42 30 21 51
11 5 8 1.3 43 3% 24 55
2 11 9 20 44 21 19 40
13 11 12 23 45 17 15 32
14 20 12 32 46 . 24 11 35
15 19 6 35 47 49 16 35
16 11 24 25 48 19 14 33
17 31 34 65 49 18 13 31
18 21 27 48 50 14 1M1 25
19 .25 23 48 51 8 10 18
20 31 30 61 52 13 9 22
29 32 32 64 53 14 10 24
2 3% 36 N 54 5 11 16
23 36 33 69 55 7 5 12
24 28 42 70 36 7 5 12
25 38 51 86 57 14 8 22
26 44 39 83 55 5 3 3
27 35 41 76 59 6 3 9
28 36 - 48 84 60 3 4 7
29 40 38 78 61 0 2 2
30 3s 32 70 62 2 0 2
39 27 - 37 64 63 3 1 4
32 33 33 68 64 1 1 2
33 47 35 82 65 1 0 1
34 24 29 63 66 1 0 1
35 40 6 76 67 1 o 1

3 32 31 63  Total= 1251. 1145 2396
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TABLE 4.4.(vi).

: RAW;SCORES DISTRIBUTION IN DIFFERENT AGE GROUPS,
(Age 12 to 19 both Male and Female)

‘Score | Score . -
" 12 13 14 15 16 17 18 19 Total” 12 13 14 15 16 17 18 19Total
5 0 0 1 0 014 0 0 2 37 310 7 917 8 7 O 61
6 000 3 0000 3 38 3 2 61714 7 7 3 59
7 0 0 0 2 1 0 0 0 3 3 1 312201412 .2 6 70
8 0 0 1.0 3 3 0 0 7 '40 6.812102010 3 2 7
9 0 0 3 0 0 3 2 0 8 4 0 7 91312 9 5 5 60
0 0 14 0 1 14 0 2 0 5 42 1 4 7131311 2 0 51
1 1 2 2 2 2 0 4 0 13 43 1 915 813 6. 2 1 55
12 0 0 1 5 6 1 6 1 20 4 2 41110 8 3 2 0 40
13 1 2 2 4 5 6 2 1 23 45 1 2 710 6 3 3 0 32
14 1 4 4 7 9 4 3 0O 32 46 1 7 6 611 4 0 O 35
15 2 0 6 8 9 3 5 2 3% 47 0 1 315 6 0 6 4 35
6 1 3 3 9 510 3 1 35 48 O 7 8 8 43 3 2 33
17 3 716 815 9 4 3 65 49 1 6 2 8 7 6 1 0 3
18 3 3 3 7 710 9 6 48 50 0 4 2 5 5 7 1 1 25
19 2 1 5 812 9 5 6 48 51 0 3 2 5 3 0 2 3 18
20 1 4101211 714 2 61 52 & 4 1 6 3 5 2 0 22
29 3 2 8141017 5 5 64 53 0 3 5 5 7 2 2 0 24
22 411 811 919 90 71 54 0 2 3 5 1 4 1 0 16
23 3 3 8211112 5 6 69 5 0 1 2 2 2 4 0 1 12
24 2 110211610 5 % 70 5 1 2 0 4 1 1 3 0 12
2% 3 8 814182013 2 8 57 0 2 2 4 9 4 1 0 22
26 3 220181219 8 1 83 58 0 1 2 1 2 1 0 1 8
27 5 5 8201116 8 3 76 59 .0 0 1 2 4 2 0 0O 9
28 2 91820 918 6 2 84 60 O O O 1 4 2 O O 7
29 215 8121421 2 4 78 61 0 0 0 0 2 0 O O 2
30 4 812121117 5 1 70 62 0 0 0 1 1°0 0 0 2
3 2.%1313 720 4 1 64 63 0O O 0 2 1 1 0 O 4
32 0.9 816151 4 5 68 64 0 O O 1 0 1 0 O 2
33 9121012121610 1 8 65 "0 0 0 I 10 0 0 1
34 4 7 71317 5 6 4 63 66 0 0 0 O O 0.1 0O 1
3 3 7 9201617 2 2 76 67 O 0O 0 0 0 1 0.0 1
0 6 10 7 1 63 ' ‘

-
o
P Y
E-3
. -d
\n

N= 86 346 480 214 2396
- 229 516 431 94
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TABLE 4.4.(vii). B
RAW=-SCORES DISTRIBUTION IN DIFFERENT AGE GROUPS

(Male Age 12 to 19)

15 16 17 18 19

0

13 14
2.3 11

— SCORE -
19RANGE 12
0O 0 37

17 18

16

RANGE 12 13 14 ~15

14 5 6 O

2

8

3

1

8 6 3 2

11

0O 0 38 1

o
0
1
1

2

13
4
8
5

9

1

0
3

0O 0 39
O 0 40
0 0 41

1

13 5 2

7
3
3

5 10

4
3
2
3

8 6 4 4

10 8

0
1

2 0 42

1

10
1

1

'8 3 2

0
1

0 43
3 0 44

1

4 3 0 0O

5

o}

1

12
13
14
15
16
17
18

2 3 0

9 4 0 O

4
8

2

4

1

4

3 0 46

2 0 4 4

5

0O 48 0

1

2
4

o
0

5.3 50

4

1 4 5
8 2 52
1

19
20
21

3 3 2 0
3 0 2 O

2
S

0
2

3
2

0.
0

0
0

3

4 53

7 0 54

2

10

5

22
23
24
25
26

3 0 0

0
2
P
1

2 5 55

0

2 56 1
5 0 %7

1
4

4 3 0 O

0O 0 O

4

0
0

8
11

1

2

58

1

1

0

0O O

5 2 359

5

3 2 0 O

27

28
29

00 0 O

0

0

0

0

11

7
7

11

0 3 61

1

0
0

3 0 62 O

11

12

30

0o 0 0

1 0 O
0O 0 O O

0

0
0

0 63
4 3 64
4 0 65

1

31
32

1

0

¢]
0
0

6
11

0O 0 O

0 0 O

0
0

7

33
34
35
36

o)

0

3 2 66

3
10

11

6 0o—— .
N =39 135 142 261 260,,,117¢,
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1
1
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TABLE 4.4, (viii).

RAW~SCORES FREQUEN
0o 0 0 o 36

1
1

0 6 0 0 0 35
0 0 0

1

0

AGE GROUPS ( Age 12 to.19,Female/Girls)

| SCORE ~
12 13 14 15 16 17 18 19 p ok 12 13 14 15 16 17 18 19
0

o

(370)
RANGE

0O 2 5 9 3 3

2
1

0O 0 o 37

1

1
0 3 00 2 2 0 39

0

~

2
1

1

0
0
0
o

4
1
1
0
0
1
1
0
0 0 O
0
0 0
Tafa1:47'94204255220194 97 3%

4 3 6 5 3 0 O
O 0 O

1A
1
0
32 2 2 3 0
0 2 0 5 4 2
0
1
1
0
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4 0 2 0 0
2 .

3 04 2 00

O 0 3 40 3

¢

3 6 6
2 3 7 3 3 1
3 4 5 6 7 5
6 4 6 5 4 3 1
6 5 4 0 2 O
3 3 0
[
1

0O 2 4 8 3 3

1
1

5 3 5
1
1

1
2
2
1
1
1
0

1

O 2 03 3 2 01
1

O 00 00O OO

0 00 0.1

00 0 0 0 1

0

1
O 0 0 0 3

0 3 4 2 2 0
O 0 3 7 4

0

0.0 0 2 1

0

0 0 0 0 2

o

0 0 0O

0
0

57
58
63

61
15 6 9 2 .3 2 64

42
45

46

4 6.5 8 5 3 0 47
. 51

0 52

53

2 59

60

5 8 8 7 5 0 2 62

0 43
1

1
2
3 1
2 1
4 6 7 710 1

2 0 0 38

0O 0 0 O 40

2 0 3 0 41

3 0 3 1

8 6 4 3 54
5 % 8 912 - 8. 2 85

4 3 1
3 7 3 4 2 49

1
1
1
1
2 '3 5 6 4 3 48

7 1

0
1
1
2

1
2 8 45 4 6 0 50

05 2 %5 2 0 1
0 3 9 2 7 2

1 8 2 5 9 4 1

5 6 7 4 9

08 7 7 6 3 1

2 610 7 8 4 0 56
2 512 3 11

411 14 4 1

2 8 6 4 6 2 1
410 6 3 8 3 1

6 3 5 5 5 6

o
1
0
2

1
1

0
e
0
0
3
2
>
7
2
2
2
2
a4
1 .
3
2
0
4
1

1

10
14
12
13
14
1%
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
a3
34
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Further,.in order to strengthen and give

" fair craphic Justifi;ation to the assumptions,histogram
and frequency polygon were drawn for different score
groups as shown in figure 4.1,4.2,4.3,4.4. After
analysing and examining the test scores distribution 1t
was found that the test scores were normally distributed.

However, as per as the raw-scores are
concerned, majority of the stullents could: score between
the score-range of 25 to 29. The magnatude of ‘the scores
in all the different categories were found some what -

- towards lower side of the range. It was found that no
single student could score neither below 5 nor about
67. It shows that the test is neither too difficult nor
too easy for the testees.

‘ The mean and standard deviation were calcu-
lated by the following formuli :

(a) Mean = A.M +

§x xi
(b) S.D. = th $x2- ( 4642)]
N ( N=1) *

The values of mean and standard deviation for
the total test were 31.96 and 11.57; for male students
total were 3.03 and 11.35; and for the female students
total were 32.80 and 11.65 respectively. Moreover mean
and standard deviation had been computed for all the
grades and age~-groups are shown in the tables as given
below: ' |

]
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TABLE 4.5.(1).

TEST SCORES DISTRIBUTION TOTALS OF (BOTH BOYS & GIRLS)
WITH MEAN AND STANDARD DEVIATION.

Class Groups Age Groups

Class~
Interval Male Female lotal Male Female
5- 9 9 14 23 9 14
10-14 51 42 93 519 42
1819 107 124 231 107 124
20-24 162 173 33% 162 173
25-29 190 217 407 190 217
- 30-34 179 168 347 179 168
35-39 194 133 329 194 135
40-44 157 120 277 157 120
43-49 97 69 166 97 69
50~54 54 51 105 54 59
5559 39 24 63 39 24
60-64. 9 8 17 9 8
6369 3 o 3 3 0
Total = 1251 1143 2396 9251 1145
Mean = 32,80 31,05 31.96 32.80 31,05

SuD. = 11,65 11,35 11.57 11.65 11,35
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TABLE 4.5.(ii).

CLASS-WISE FREQUENCY DISTRIBUTION #ITH MEAN AND S.D.
‘ ( Boys & Girls)

Class=- ' Clasz Groups
Intervad—
X IX . VIII _ VII TOTAL
5-9 4 6 10 3 23
10-14 12 23 27 31 93
15-19 42 61 66 62 231
20-24 64 97 77 97 335
25-29 78 126 91 112 407
' 30-34 82 100 66 99 347
3%-39 83 76 100 70 329
40-44 91 52 62 72 277
 45-49 43 25 62 36 166
| 80-54 42 22 29 12 105
| 58-89 40 9 9 5 63
 60-64 . 16 K 0 0 17
U e5-69 2 1 o 0 3
~ Totali399 599 599 899 2396 -
"Mean = 35,28 30.14 31.75 30,03 31.96

SeDe = 12, 10,45 1165 10.25 1157
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TABLE 4,5,(1ii).

CLASS-WISE FREQUENCY DISTRIBUTION OF THE TEST
SCORES OF THE BOYS WITH MEAN AND S.Do

Class Group

Class~-

Interval ——g———yy——UTfT —VIT  Total
8w O 0 1 6 2 9

 10-14 9 . 12 12 18 51
15=19 20 27 27 33 107
20-24 33 43 35 51 162
25-29 43 50 37 60 190
30-34 43 49 34 54 179
35-39 44 a7 57 46 19— .
40-44 62 31 27 37 157
43-49 26 12 40 19 97
50-54 23 9 15 7 54
5559 = 25 6 3 5 39
60-64 8 1 0 o 9
65-69 2 1 0 0 3
Total = 338 289 293 331 1251
Mean = 36.74 4.6 32,59 30,95 32,80

S.De = 12.485 10,75 11.75 1059 11,65
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TABLE 4,5.(3iv).

. CLASS-WISE FREQUENCY DISTRIBUTION OF THE TEST SCORES

OF GIRLS WITH MEAN AND S.D.

Class~ . Class Groups

Interval X IX VITY VI Total
5= 9 4 ) 4 T4 14

1014 a 11 15 13 42
18-19 22 34 39 29 124
20-24 31 %4 42 46 173
2%-29 3% 76 54 52 217
30~34 39 51 32 36 168
38-39 3% 29 43 24 135
4044 29 21 35 35 . 120
45-49 17 13 2 17 69
50~54 19 13 14 5 54
55-59 15 3 6 0 24
6064 8 o 0 0 8
6569 0 0 0 0 0
Total = 261 310 308 268 11453

Mean =36,50 29.14 30,85 29,31 31.05
S.De ® 12,25 10,25 116 10,21 11.35
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ABLE 4,54 (v). "

ON OF THE TEST

SCORES OF (Boys and Girls) with MEAN AND S.D.

eTass< . Age Groups
Interval— 12 13 14 15 16 17 18 19 Total
5~ 9 0 0 5 5 4 7 2 0 23
10-~14 3 9 9 19 23 11 17 2 93
15-19 11 14 33 40 48 41 26 18 231
20-24 13 21 44 79 %7 65 38 18 335
2%5-29 15 39 62 84 64 94 37 12 407
30-34 19 41 49 66 62 69 29 12 347
35«39 10 28 44 80 76 54 25 12 329
40-44 10 32 54 54 66 39 14 8 277
45=49 3 23 26 45 34 16 13 6 166
50«54 1 16 13 26 19 18 8 4 105
55«59 1 6 7 13 18 12 4 2 63
60-64 0 o 0 5. 8 4 0 0. 17
65=69 o o o0 0 1 1 1 0 3
Total = 86 229 346 516 480 431 214 94 2396
Mean = 29 34 32 32 33 31 29 29 . 31
021 +09 10 o587 .01 o,04 .24 .77 .94
SeDe = 9 11 11 11 12 10 11 11 11
e45 - 0% 066 .45 .92 .64 .05 .94

Mean and S.D.. continuation
written just in the second

after points are.
lines.



151

TABLE 4.5.(vi)e
SEPARATE AGE-WISE TEST SCORES DISTRIBUTION OF

THE BOYS AND GIRLS WITH MEAN AND SoD.

Eb° 8L° LE® GB° Ob° ZG° 9Z° GH° £€8° HP® G8° L° 96° $T° LG® 89°
oL L Lt b oL b €L L OL 2L .OL OL OL LL 8 OL= °@s
9L° 99° L6° 6T° TG® LT® TS £G° 6E° HL° G9° 8L° LO° 8F° 8€° 8§H° |
8C Of LT 0f 6C C€ 2€ €€ ¢CE CE OFE € €€ V€ 8Z LE = uBaw
$E 09 L6 LLL ¥6L LEZT 02T 09Z SGT L9T 0T ThL 6 GEL Lb 6E = TB3}OL
0 0 o L 0 L+ 0 + 0O 0o 0 o© 0 o 0 0 69=59
0 0 O 0 T T 9 T o0 S 0 o0 O 0 0 © #9=09
N’ L € L € 6 ob 8 ¥ 6 L 9 4 vy 0 L 6G=SG
L € Z 9 6 6 0oL 6 vL ¢TL 8 § 9 oL L 0 $G=0G
0 9 S 8 SL LL.LL LL 6L 92 SL LL 8 SL 0 € 6r=Str
Z 9 S 6 YL G €T €¥ 0 T 9T 8 Gt LL § S =0t
S L 8 LL 6L GE GZT IS ¥ 9 Lz € 6 6L ¥ 9 6E=GE
L S ¥L GL 9Z €v 82 € LE G b SL 8L €Z OL 6 YE=0E"
S L 6L 8L 2 2 OE ¥& 1S €€ €€ 62 LI T OL ¢S 62=GZ"
S €L 6L 6L vE LE 62 8C LE 8V LE L 6 ZL 6 v ve~0T
L Ll €L €4 €C 8L LZ LT T 8L LL 9L L L 8 € 61=S1L
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| sdOHD TV - =85yID
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4,5, RELIABILITY COMPUTATION

The test reliability refers to the internal
consistency of scores in a test. Test reliability (r;,)
is expressed ‘as positive decimal number ranging from
000 to 1.00 for the present test standardization, the
investigator estimated reliability by computing the
coefficient of correlation. The internal consistency

and stability have been estimated by three method such
as - ‘

(1) Split-half method
(i1) Test Retest method and
(1i1) Kuder-Richardson formula 21 (K-R 21)

(1) Calculation of reliability by split-half
' method '

In order to compute coefficient of
correlation by split-half methog,the investigator
tried to score the odd-numbered and even-numbered items
separately for the total sample of 2396 students. The
scores were separated class-wise for all classes of X,
IX, VIII ahd VII. Tben coefficient of correlation for’
each class was calculated with the odd even item
scores with the help of the product moment correlation
formula using the raw=-scores directly. The sample
for each class were consisted of 599 students. The
coefficient of correlation estimated by this method
were +0.88; +0.87; +0.86 and +0.89 for different
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classes of ten, nine, eight and seven respectively.
Then these were corrected by the Spearman-Brown for-
mula for the total test which came out to be +0.94;
+0.93; +0.92 and +0.94 respectively. The values of
the test reliability for different classes are shown:
in the table below:=- ‘

[class x | 1x VIII VII
N 599 | 599 599A‘ 599
rl/2Y/2 0.88 | 0,87 0-86 0.89
it 0.95 | 0.93 | 0,92 0.94

'.(11) Calculation of reliability by teste~
' re-test method

In order to estimate the reliability of the
developedctesf. the investigator followed the test
re-test method. For calculating test retest coefficient
of .correlation, the new developed test had been adminie
stered to a sample of 390 students and then re-administe
~red after a period of six months. The scores of these .
pupils attwo different occasions were correlated by the
deviation‘score method of product-moment and coefficient
of correlation was found +0.94. This indicated that the
total test is consistent and stable for measurlng inte-~
A:lligence at any time.

The formula use for calculation of coefficient
of correlation : ' Exy

= tEx® x iEyg
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(1i1) Reliability computation by Kuder-
Richardson formula 21 (K-R 21 )

Besides the calculation of rellability by
earlier mentioned methods, the investigator also
estimated reliability of the test by the Kuder-Richar-
dson Formula 21 (K-R 21). Applying this, coefficient
of correlation were calculated for the total test
length as well as for all the classes from seven_to.
ten. The sample of the pupils used and the coefficients
of correlation for respective groups were as follows:

TABLE 4.7

Table showing the reliability of the test
for different classes and total testo

Groups{ Class X [Class IX {Class VIII{Class VII{Total

A Test
N 599 599 B 599 ' 599 - - 599
r  0.87 0,84 . .- 0,87 - 0.83 087
Formula used: . é;——~—5--(1- MUK -M{)
K -1 Ks2Z
Where as K = the number of items in the test »
M = the mean of the test
s2= the stgndard deviation of the test
scores

Substitution into formula and solution follows in the
following pages. .
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RELIABILITY"
CORRELATION COEFFECIENT CALCULATION BY
SPLIT-HALF (ODD-EVEN) METHOD.

Formula Used:- p = NEXY = (£ X)(€Y)

JNexP~ (£x)%  Nay2- (£v)?]

Class Xo

Values:~ ¢X = 10455
2Y = 10989
$X2= 236139
$Y2= 230151
$XY= 226325
N = 599
599 X 226325 =~ (10455) (10989)

J[§99 X 236139 = (10455)2][ 599 X 230151~ (10889)2]
135568675 = 114889995

r

O =% 1 N
- 20678680
¥ ~32710238 X 17102328
= 20678680 :
[ 549672858069408 §Egarmgngormula.
_ 20678680
= T23445103.07 r-T___é,‘,ZXﬂ-’-
= 0,88 - ) *
’ _ 2X.88
= 140

0.94

]
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Continuation,

Class IXe | Values:- <X = 8844 £Y2= 161976
4Y = 9183 ¢XY= 150762
$X%= 145026 N = 599

r = —599 X 150762 -~ (8844)(9183)

J[599 x 145026 - (8844)%][ 599 X 161976 = (9183)° ]
90306438 = 81214452

J [(86870574 - 78216336 7] [ 97023624 - 8427489 |

= . 9091986
J 18654238 X 12696135
- 9091986
g8 3970130 ‘ S
By Spearman Brown
= —-—75%83%%§§z§———— Formula:e
° r = 2 X 87
= 0,87 - T o+ o817
174
= 71,87
Class VIII. = 0093
Values:= N = 599 QYZ = 181134
£X = 9354 £XY = 169468

<Y = 9718
2_
509 X 169468 = (9354)(9718) &%= 164024
r = . —
JI599 X 164024 <« (9354)?_][ 599 x 181154 = (9718)%]
_ 101511332 = 90902172
J [53 250376 - 5739’7516] ik 08511246 = 94433554_—]

= 10609160
1 1722 SpearTan Brown.
Formulai-~
- 10609160 _ 2 X .86
[151374070969320 I ="1+ .86
10609160 172

o ©

0092

= 00 86
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Continuation f

Class VII. ~ Values:i:= <X = 8845
$Y = 917

+x2= 147871

sY2= 160465

4XY= 152124
H = 399

r = 599 X% 152124 = (8845)(9171)

J599 X 147871 = (8845)2] L 599 X 160465 = (9171)2]
_ 91122276 = 8111495
[ 58 § = 78234025 ]| 96118535 ~ BA107247
_ 10004781
[ 7034070% X 12011294
_ _ 10004781

_ 10004781
= "X1144740.28

= 0089

By Spearman Brown Formula:=

_ 2 Xr1/2
r = A4
2 X «89
+ o

1,78 -
[ ]

0,94
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RELIABILITY.

COEFFICIENT OF CORRELATION BY TEST-RETEST METHOD:

Total Values:=

Test Re-test.

N = 390 390

Total= 15210 13650

Mean = 39 35

¢x2 = 39506

in - 40106
Formula:=- r = Xy

\/ x2 X yi

Substitution:- - . 37398

b o

J 39506 X 40106
37398

J 1584427636
37398
39804,86

0,93
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RELIABILITY CALCULATION BY KUDER-RICHARDSON
FOAMULA 21 ( K~R 21 )

Formula Used:- K ( M ( KM ) )
‘ 4= -
K - 1 © Ks?
Total Test:-
78 31.94 (78~31.94) y
r = (ﬁ- - ) ﬂﬁzizagm
78~1 73 (11e55)
78 ( 31.94 X 46,06
=
77 78 X 142,5636 )'
= 1.01 1= 1471,1564

= 1,01 1- 0,132298703
1.01 X 0.86"

= 087
Class Xe . 35,28 (78 =~ 35.289%
T = (1= -3 )
781 78 ( 12)
35,28 X 42,72
T 78 X 144
- - 150741616
= 101 - ISR

1001 1= 0.134184615
1,01 X Cea6l
0.87

hu
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(..ontinua..ion ' .
78 30,14 (78=30.,14)
Class IX. r = (1- > S
- 78-1 78 ( 10,45 )
78 30.14 X 47.86 '
= —— (1~
= 1,01 X 0,83
= 0984
Class VIII. 76 31¢75 (78=31.75) )
r = 1-
78=1 ( 78 ( 11.65 )<
_ 78 3175 X 46425
= (1' % )
= 18 1= -—1468.4375
s =TT T I0586.35%
= 1,01 1= 0,138710396
= 1,01 X 0.86"-
= 0.87
Class VII. 78 30,03 (78=30.03)
r = (1- 5 )
78«1 78 (1C25)
78 30.03 X 47,97
77 78 X 105,0625 _
_ 78 1440,5291
= =T = T8i9d.87%
= 1s01 - 1= 0.175785%365

=b1,01 X 0.82%
= 0083
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4.6 VALIDITY COMPUTATION

The abjective of validity computation
'for the test was to establish the extent the test
be valid for this the investigator compared the.scores .
of the new test with theé scores of another criterion
test having sufficient validity and measuring intelli-
~ gence., for validation of the present test, the
researcher selected the "Group of-General Mental
Ability" by Dr.S.Galota as a criterion test and
Calculated its concurrent validity by correlating the
scores of the two tests. For this purpose resea:chef
administered the two tests to a sample of 500 high
school students of classes seven to ten in tneir |
reSpective regular classes. Both the developed

-test and the criterion test were administered conti=- ‘
nuously within the same period in an alternative -
process for each class. For instance the new test was .
administered first in class X and followed by the -
Jalotas test.Whereas in class VIII Jalota's test .
was administered first and followed by the new test.
Such alternative method of testing could help to-
get uniform responses from the testees in both the
tes?s.

In order to compute the coefficient of
correlation. the direct method of Karl Person's pro=- -
duct-moment formula was applied. Then the coefficient
correlation between the two tests was found +0.88s
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VALIDITY.

CORRELATION OF COEFFECIENT WITH THE SCORES OF
DreS.JALOTA'S TEST.

Formuia Used:f

£ xy |
r = .
vV £Ex2 X iyz
Values:= N = 500 Mean (X) = 30
' ¢£X = 15000 - Mean (Y) = 28
ZY = 14000
§x2= 65120
4y?= 50383
<xy= 50384
Solution:-
50384
* T %5120 X 50387
- 50384
328081
50384

5727843617
0.88
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This result could be interpreted that the

presént test has a positive high value with the
criterion test. This could also be concluded.that
-those who could do better in one test would also
do the same in the other test too, but the
condition would reverse for the poor achievers.

On the other hand the two tests are of different
nature, one is a verbal test and the other 1is a
non-verbal test. So it was concluded that there

is no distinction between the verbal and noneverbal
group tests for the Sample groupe. Those who |
could do well in the verbal test, they could do__ __
the same even in the case of non-verbal testo

In order to get infér-sub-tests
validity, all the nine sub-tests had been correlated
each other. The following steps had been taken for
the purpose of computation:-

‘ (a) approximately 5% from every single
score range of each sub-test had been uniformly
taken for a total of 500 pupils,

- (b) all the scores in the sub-tests
were arranged in order, ‘ }

' (c) correlation of all sub-tests were
computed and a correlation matrix had been
prepared as given in the table 4.8 (i) and (ii)

(d) computation of éorrelations for
inter-sub-tests validity had been attached in
the appendices V.
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TABLE 4,8.(1).
TABLE SHOWS THE CORRELATIONS OF ALL THE SUB=TESTS.

.
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FOLLOWING ARE THE SCORES OF ALL THE SUB-TESTS
( X or Y ); ( X%or Y?) AND XY FOR CALCULATION

OF SUB-TESTS VALIDITY CORRELATIONS OF THE TEST. |

 TABLE 4.8, (i1).

~ Tagt Tegt. Tegt Tegt Tegt Tast

2.= Matrices :
3e= Classification
4.,= Figure Analogy
" Se= Quantitative Reasoning

7.= Opposites
8o= Similarities
9.= Picture

Completion.

Tast Tesgt Tegt Teast
1 2 3 4 . 5 6 7 3 o Valne
X= Xz X= X = X = X = X = = X=
. 2496 2028 2407 2189 1851 1671 1453 1148 983 X/Y
2 2 2 2 2 2 2 2 2 2 2
X= X= X = X = X= X= X= = = XN
14340 10549 14679 10€69 8385 7547 5603 3734 27335
-Tegt Tegst Test Test Test Test Test Test Test .
1X1 1X2 1X3 1X4 1 1X6 1£7 1X8 1X9 D'
11529 13567 11099 10397 2676 3009 6459 5611
Test - Test - Test Test Test Test Test
2X3 2X4 2X5 2X6 2X7 2X8 2X9 XY
11422 9216 - 8379 7704 6599 59243 4480
Tegt < Test Test Test Test Test
3X4 3X5 3Xé6 3X7 3X8 3X9 XY
10873 10051 9383 7928 6052 5147
Tegt Test -Test Test Test
4X5 4X6 4X7 4X 8 4X9 - XY
8529 7770 6327 5141 4392
Test Test -Test Test
56 5X7 5X8 5% Xy
6209 5389 4737 4136
" Test Test Test
6X7 6X8 6X9 XY
5493 5203 3368 '
Test Test .
78 7X9 XY
3575__ 2962
Test
83X 9 XY
2591
1= Arithmetic Reasoning 6.= Synonyms
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4.7.  ESTABLISHING. NORMS

The main purpose of the test standardi-
zation process is to determine the distribution of
raw scores 1n the standardization norm groups. These
raw scores are converted to some form of derived
scores and set the norms. These norms serve as a .
frame of reference for interpreting raw-scores and
ihdicating the individuals standing on the test
relative to the distribution of scores obtained by
the other individuals of the same age, grade, sexdetce
Norms are important that they tell us the relative
position in comparison to other performance on the
testes The term norm is synonym for average,mean;and
median score for some specific group of people known
as norm group. Norms provide us the standard to
~ compare test performance of all the examinees and E
locate their relative ranks corresponding to the
raw scoreso ‘ . -

A group test is administered to a
representative sample.,No single norm scale would
be enough to use for measuring individual positions,
In other word when there is a stratified representative .
sample for a particular test, it is essentlal to have
a multiple scales or normss In the present test
standardization, the sample of the test were stratified
representing from the age—groups 12 to 19 years and
class-groups of VIT to X. Therefore it was decided to
prepare ‘stratified norm scales for separate chro&ological
age-groups and grade levels..



167

The objective and importance of this
sub=-section was to standardize norms for the test
and provide norm tables. Therefore the investigator
established percentile norms, stanine norms and
deviation IQs norms for general as well as peciflc
groupse

: General test norms were prepared with

the raw scores of the total length test of all the
pupils. Secondly since the range of mental abilities
varies from age to age and grade to grade, specified
group norms had been computed for each age-grohp and
for each grade level. But all these norms had Lbeen
computed and established only in the form of percentile
:anks, stanine scores and deviation IQs.

4.8. PERCENTILE Noms

Percentile is one of the best type of
'norms in educational testing and me:surement. A
percentile rank indicates a pupils relative position
in a group of population in terms of percentages of
pubil's scoring below him or her. On the other word,
it is the persons relative position within a specified
group which describes the test performance. Percentile
is any one of the 99 points dividing a frequency
distribution into 100 groups of equal si,es Percentiles
are the derived scores expressed in terms of. percentages
of persons. B
It was desirable to make comparision of h
the scores from highest to the lowest. In order to
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establish percentile norms for the present test

" scores, the investigator collected a huge data from
a large sample of population consisting of different
classes, age-levels and SeXe

For establishing percentile norms it was
essential to compute a general group norm with the
total test scores and specified group percentile
“norms for each grade and age-group separately with
‘their own group scores. |

For coﬁputing the percentile norms, the
investigator adopted the following steps as glven
by Lewis (1971) and Lyman (1978).

10 Raw scores were arranged in descen-
ding order from highest to the
lowest.

'2.'Tallied out in single score intefvalo

3. Frequency were found for every single
score interval.

4, Computed “the cumulatlve frequency by
adding up through the score groupe.

5. Found the cf to midpoint (cfmp) of
each score by additing ¥2 of the
frequency to the cf just below it
(fx¥2 + cf just below)

‘Lewis, Op.ci{. PP, 57-58;‘Lyman, Op.cit, pb. 97-98
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6. Results of No.5 converted to cumulative
percentage to mid-point (cfmp) by
multiplying cfmp by 100 and dividing by

the total number (100 X cfmp)
N

7¢ Then assigned the percentile ranks by
rounding up each cfmp value to the
nearest whéle number except 1 for
below one and 99 for above 99,

8s Finally assessed percentile bands on
the basis of percentile scales,

- After carefully computing percentile norms
for every different norm group, the derived percéntile
scores had been arranged and presented in the multiple
group norm tables for easy reference to locate the
individual's position in comparison with the performance,
of others. Multiple group norms table-4.9 (i) and (ii)
indicate detailed scores. Moreover, réw=scorés have
been systematically presented in the multiple scores
table 4.10, This type of tables shows the percentile

ranks scale in relation to different equivalent raw-
scores.

| The investigator computed and finalised
percentile ranks from lowest 1 to the highest 99+
for every chronological age=group and school class=-
groups These percentiles again converted into percentlile
bands and classified into nine groups. The nine ranged
percentile ranks scale for interpreting derived scores
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TABLE 4.9.(1).

MULTIPLE=-GROUP NORMS TABLE,

.Table shows the Percentile Norms for different Grades:

~ Range of : Range of

Raw veoClasseSoco Raw ooe ClasseSca

Scoresa VII ITI IX X Total Scores.VII VIII IX X Total
67 99+ 99+ 35 68 59 71 49 62
66 99+ 99+ 99+ 34 66 55 68 46 59
65 99+ 99+ 99+ 33 62 52 65 43 56
64 99+ 99+ 99+ 32 59 51 61 40 52
63 99+ 99+ 99+ 3 56 49 57 38 50
62 99+ 99+ 99+ 30 53 46 54 35 47

61 99+ 98 99 ., 29 49 44 50 32 44
60 99+ 98 99 28 44 41 50 30 40
59 99+ 99+ 97 99 27 40 38 43 27 38
58 99+ 99+ 99 96 99 26 37 35 39 25 34
57 99+ 99+ 99 94 98 25 33 32 34 22 30
56 - 99+ 99 99 92 97 24 31 29 29 20 27
55 99 98 98 91 97 23 28 26 26 17 24
54 99 98 98. 90 96 22 24 23 23 15 21
53 99 97 97 89 95 21 20 21 20 13 18
52 98 96 96 87 94 20 17 19 16 11 16
59 98 95 95 8 94 - 19 15 16 14 9 13
50 - 97 94 95 84 93 18 13 14 11 8 11
49° 97 93 94 83 92 17 11 11 9 —6— 9
48 95 91 93 82 90 16 8 8 7 4 7
a7 94 88 92 81 89 5 7 7 6 3 6
46 93 86 91 79 87 14 5 6 4 2 4

. 45 92 84 91 77 86 13 .3 5 3 2 3
44 90 83 90 75 84 12 2 3 2 1 2
43 86 81 89 74 82 11 1 2 2 1 1
42 84 79 87 71 80 10 1. 2 111
41 83 77 85 67 78 9 1 2 11 1
40 80 75 83 63 75 8 11 1 1 1
39 78 71 80 60 72 7 11 1 1
38 76 68 78 58 70 6 1 1
37 73 65 76 54 67 5 1 1

- 36 70 63 74 51 64
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TABLE 4,9.(ii).

MULT IPLE=GROUP NORMS TABLE.
Table shows the Percentile Norms for different Age=Groups: .

“Range _ Age=Groups
of raw 12 13 14 15 16 47 18 19  Total,
Scores
67 ' : 99+ 99+
66 o . | . 99+ 99+ 99+
65 ’ 99+ 99+ 99+ 99+
64 99+ 99+ 99+ 99+ L 99+
63 99+ 99+ 99 99+ 99+
62 : 99 99 99 99+ . 99+
61 99 99 99 99+ .99
60 - 99 99 99 99 99
59 £ 99+ 99 99 99 99 99 .
58 - 99+° 99 99 98 98 99+ 99 99
57 = 99 - 99 98 96 98 99 99 98
56 99 98 99 97 95 97 98 99 97
55 99 98 98 97 95 .97 98 98 . 97
54 99 97 98 96 94 96 97 98 96
53 99 96 96 95 $3 95 97 98 95
52 98 94 96 94 92 94 96 98 94
59 . 98 93 95 93 92 94 95 96 94
50 98 91 95 92 91 .93 94 94 93
49 97 89 94 91 90 91 94 94 92
48 97 8 92 89 8 91 93 93 90
47 97 84 92 87 88 90 9 89 . 89
46 96 83 90 85 8 89 89 87 87
4. 95 81 88 84 34 88 89 87 86
44 93 78 85 83 83 88 87 87 84
43 99 77 381 80 80 87 86 87 .82
42 90 74 78 78 78 85 86 86 80
41 90 71 76 75 75 82 84 84 78
40 86 68 73 73.72 80 82 80 75
39 82 66 €9 70 €8 78 81 76 72

30 80 65 €7 67 65 16 79 71 .70
. Co. antoin the next page=



. 1 _72
Continuation,

Range ' ,
of raw 12 13 14 15 16 17 18 19 ,, Total
Scores 4 ' 3 _
37 76 62 .63 64 62 74 TS5 69 67
36 74 59 62 62 59 T2 T2 69 < 64
3 73 56 60 61 55 69 70 67 62
3 69 53 57 56 52 €6 68 64 59
33 61 48 55 53 49 63 64 61 56
32 56 44 52 50 46 60 61 58 52
3 55 41 49 48 44 57 59 55 50
30 51 38 46 45 42 53 57 54 47
29 48 33 43 43 39 48 56 51 44
28 45 28 39 40 37 44 54 48 . 40
27 41 25 36 36 35 40 50 45 37
26 37 23 32 32 33 36 47 43 34
25 33 21 27 29 29 A 42 49 30
24 30 19 25 26 26 28 38 38 27
23 27 18 22 22 23 25 3% 32 24
22 23 15 2 19 21 21 32 29 21
21 19 12 18 16 19 17 29 26 18
200 17 11 15 14 15 15 24 22 16
19 1% 10 13 12 14 43 20 18 13
8 12 9 12 10 12 10 17 12 11
17 9 7 9% 9 10 8 14 7 9
16 6 5 6 7 8 6 12 5 7
15 5 4 5 85 7 5 10 3 6
14 2 .3 3 4 5 4 8 2 4
13 2 2 3 3 3 3 7 2 -3
12 1 1 2 2 2 2 5 1 2
11 1 1 2 11 2 3 1
10 2 1 1 2 1 1
9 11 1 1 1 1
8 1 1 1 1 1
7 1 .1 1 1 1
6 1 1 1 1
5. 1 1 1
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and classifying mental abilities are 1-4, 5-11, 12-23,
24-40, 41-59, 60-76, 77-88, 89-95 and 96-99, This
scale is used as a derived score scale for measuing
the equivalent raw-scores and also for the description
of individuals intelligence levels in a particular
group. These are shown in the following tables but all
the processes of computations are attached in the
appendices II.

4.9. STANINE NORMS

A well known transformation scale is
Stanine. Stanines are derived scores in which the
raw scores divided into nine standard groups. Stanine
scale provides a single-digit system of scores. So it
-has the advantage to compute scores of single digit
numbers in each score level and assign same stanine
to all persons with same raw scores. Appreciating the
simplicity in computation and advantages of the scale,
the investigator established stanine norms for the
present test standardization. While computing stanines,
both general norm and specified class-norms and age-
norms corresponding to different group scores have
been prepared.

"In order to determine stanine norms
systematically, an accepted scale in terms of percenta-
geé and ideal percentages had been followed as in the
table below :
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TABLE 4.11

Table shows the scale for stanine

Stanine
level

II | 11I | 1V V | VI | VII |VIII |IX

Percen=
tages

‘Ideai
Percen=
tages -

11 ¢ 23 40 60 | 77 89 96 [100

‘The investigator followed certain systema-

tic steps for computing stanines a. given below :

1.

2

3e

4,

All the papers were arranged in
descending order from highest score
to tne lowest score, -

Frequency of scores fcr each single-‘
digit scores have been drawn up.

Cumulative frequency was found out up
through ‘each score value.

This cumulative frequency again con-
verted to percentagss by multiplying cf.’
value by 100 and divided by total

number (cf X 100)
N

Lyman Op.Cit, P.105, Chart No. 6.6.
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‘5. Finally stanine values have been
.assigned by approximating the ideal
cumulative percentages. This was
estimated by multiplying the number
of cases by the percentage and
dividing by - 100( % X N )

' 100

In the present test standardization,
ideal percentage had been calculated in its
-separate column for every group. Then the standasrd
nine for eVery group of scores were decided as
stanine scale. So keeping in view as stated above,
stanine norms have been computed for different
-age-groups of 12 to 19 and varirus classes of ___~
- VII to X. All these processes of computations
are presented in the Appendices III.

It is also esséntial to know the

- simple range of raw scores under each stanine
level. Raw-scores are also necessary to interprate
to locate the individuals' position in the test.
Therefore various group of raw-scores have been
assessed under different staine scale and presented
in multiple~tzbles for age-wise scores and
class.wise scores respectively as given in the
table 4.12 (i) + (ii).
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TABLE 4.12.(1).

TABLE SHO#S THE RANGE OF RAW-SCORES IN STANINES
AND THEIR INTERPRETATION FOR DIFFERENT AGE-LEVELSS

, < ___AGE=LEVEL __ _ Classification/
- STANINES \95~—3394 95 16 17 18 19 | Interpretation

| Ow O O= Ow O= Oe C= 0= N
I |14 13 13 13 13 13 11 14 |VERY BEAK

5 182 16= 14= 14= 14= 4= 12~ 15- |
I 17 19 16 18 16 17 15 417 |9EAK

111~ 18« 20~ 17= 19« 97= 18~ 16= 18- | SLIGHTLY.
~ f29 2% 22 22 22 21 19 20 |WEAK

v 22« 26= 23= 23« 23= 22 20= 21= | AVERAGE/
Vo 26 30 27 27 28 26 24 24 NORMAL

v 27« 31= 28~ 28- 29~ 27- 25- 25~ | AVERAGE/
© |32 36 34 34 35 29 30 32 |NonMAL

vi. |33~ 37- 35- 35- 36~ 30- 31- 33~ |AvERaGE/
. |36 42 40 41 41 38 37 38 |NORMAL'

. 37w 43« 41« 42« 42~ 39= 2= 30-
Vil 41 48 45 47 48 45 a8 46 (000D

virr  |42- 49- 46- 48- 49< 46- 45- 47~ (HIGH/
~ l48 52 52 53 36 54 51 SO JEXCELLENT

L 149 83 S3 84 87 5% 32 99

Ab= Abe~ Ab=~ Abw~ Abe Abe Ab~ Abe
ove ove ove OVe QVe OVe OoVe oVe
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TABLE 4.12.(ii)o

TABLE SHOWS THE RANGE OF RAW-SCORES IN STANINES
AND THEIR INTERPRETATIONS FOR DIFFERENT GRADES.

VIII

CLASSIFICATION

STANINE X  IX VII  TOTAL  {NTRRPRETATION
1 O- O= O - O~ 0= VERY WEAK/
15 13 12 13 13 LOW
16= 14= 13=~ 13- 13-
11 19 17 16 16 17 WEAK
III 20~ 18- 17- 17- 18- SLIGHTLY
24 2 21 21 22 WEAK
v 25« 22= 22= 22~ 23- NORMAL/
31 25 27 26 27 AVERAGE
v 32« 26=- 28- 27~  28- NORMAL/
» 38 31 34 32 34 AVERAGE
VI 39- 32- 35-  33-  35= NORMAL/
44 36 40 38 40 AVERAGE
g’ 45« 37- 41~ 39- 41~ ' ;
VIL. 52 42 46 43 46 GOaD ;
virr 53~ 43- 47  44- 47— HIGH/
. 58 51 51 47 53 EXCELLENT
IX. 39 52 32 48 >4 VERY HIGH/
| & & & & & SUPERIOR
_Above Above Above Above Above
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4.10. - DETERMINATION OF DEVIATION IQ

Deviation IQ is a derived scores scale for
measuring the individuals' mental abilities. Stanford-
Binet scale is a linear method to compute with a mean
of 100 and standard deviation of 16. Separate chronolo-
gical age norms and class norms could be computed by
using the formula DIQ = 162"+ 100, This method was a
part of the Stanford-Binet scale third revision in
1960, and a new set of norms published for the third
edition in 1972. In the present test, the iﬁvestigator
followed this formula which was also sugoested by
William A. Mehrens Iewin J.Lehmann (1984) "Intellis
gence scores using the 1972 norms are computed as
deViation IQ scores with a mean of 100 and a standard
deviation of 16, In other words, they are derived
scores (DRV.IQ = 16z + 100}%,

As many authoro suggested the inadequacies
of ratio I1Q, it was decided to compute DIQ for the
Present test too. One of the examples, illustrated
here for our satisfaction that Freeffan (1965)# writes
* the deviation IQ furthermore, 1s especially useful
at age levels about 16 or 18. For these and older
pe:Sons, the use of mental age and for the ration IQ
(MA/CA) have been regarded as inappropriate and ,
quéstionable by many psychologists." Thus appreciating

# Willfam and Lehmann, Op.cit, Po 376.
* Freeman, Op.cite., po 134.
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and acceptihg the DIQ as a better computation method,
it was calculated for every age-group and every grade
level along with the total test group.

Raw=scores have been arranged in descending
o:der for every specific group. Then z score was cal-
culated for every raw=score range in one columg_y}ﬁh
the formula z = Zgl o In this formula the mean of
particular total scores minus from every raw=-score
and devided by the standard deviation of the same
score group. In the next column every z score was
multiplied by a constant 16 standard deviation and
added the mean of 100, The calculation portions have

been separately given in the Appendices IV.

Now on the basis of the Stanford=Binet
classification revised scale reported in Freeman({1965),
and Cornbach (1970), the raw-scores equivalent for IQ
ranges have been judiciously assessed. These are
presented in multiple-tables for different age-groups
and class=-groups as reported in the table 3.13.

Further, number of persons, percentage of
scores and range of:‘raw=scores under all IQ levels
have been carefully worked out for the boys and
girls separately. It has been observed that the per-
centage of persons and their IQ scores were fairly
distributed. Table 4,14 shows a detailed distributions
under IQ scale and their descriptions.
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TABLE 4.13.
TABLE SHOWS THE RANGE OF RAW SCORES WITHIN

DIQ CLASSIFICATION RANGES,
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TABLE 4,14,

TABLE SHOWS THE NUMBER OF PERSONS AND PERCENTAGES

WITHIN THE DEVIATION IQ SCALE.

Gril= N

1GZl= N 96€2= N
z2z°L LL°O G6°0 0L
L = N 6 = N €2 = N 6=G metog
gLool - G6°8 LG°6
9Ly = N ZLL = N g2z = N L=0L | 6L=0L
L°61L z9°91 86°LL -
€22 = N 80z = N b = N yz=8l 68=08
6°61 o9L°Ly 2Ty .
86t = N GG = N glol= N ge=62 | 60106
L9°%L 99°61 LeeLl _ -
89 =N 9vZ = N Vv = N oy=6€ | 6LL=0LL
- g9°1 gL°zt €poLL R
ZsL =N ZSL =N vLT = N 09=Lt | 6SL=0ZL
$€°0 LL°0 $S°0 - dAoqQY
= N 6 =N €L = N L9=19 3 ovlL
STOV INIOUId SEOVINIDWAd - FOVINAOWHL 3 | S3UODS -
STHIO . SAOE HIEWAN TVIOL -MVY b1a




183

4.,11.  INTER-CHANGEABILITY OF PR., STANINES
AND DEVIATICN IQs |

It was important and necessary to finalise
for iInter-changeability of the same scores of différent
scale norms. One test score of persbn may show differ-
ent interpretation and the sazne person may be put
under different categories. But by some computational
methods a person can be interpreted the same result

for évery different norm.

In the present test also peircentile inorms
and stanine norms have been prepared with a view that
the two norms could be given similar meaning to the
same test scores. The investigator tried to prepare a
type of interéchangeable and inter-~useable norms of
percentile scores and stanine scores. For this purpose
a percentile band of nine score ranges equivalent to
nine stanines have been estimated.

An equivalent norm scale feor measuring were
presented by Thorndike and Hagen (1977)%, which had
been followed for the same. Thece equivalent scale
rangés are as follows:

i

Percentile scores 1 to 4 stanine score I
Percentile scores 5 to11

Percentlile scores 12 to23

]

stanine score II

i

statine score III

* Thorndike and E.P.Hagen, Op. cit. p. 133
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- TABLE = 4,15

Table shows equivalent scaie for percentile
ranks, stanine and their descriptions :=

R.L.Thorndike Howard B.Lyman scale
E.P.Hagen Scale
Stanine PR- PR Descriptive terms
L;I 1- 4 5o0r Very weak/Very low
above _
11 S « 11 5 « 15 Weak, Low

I1I 12 = 23 15 -~ 25 Good
IV 24 -« 40 )
v 41 - 59| 25 - 73 Average/Sstisfactory/

' , Normal
Vi 60 - 76

VII 77 -88 75 -85 Slightly weak
VIII 89 - 95 85 - 95 High,Excellent

IX 986 ~ 99 95 or Very high,Superior
above -

Thus following those descriptive scales,
equal groups of scores have been classified and des=

cribed under percentile and stanine norms for equivalent'
usess. Table 4.16 has given a detailed report of the
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number of persons and the percentage of scores faliing
under different scale rahgeso Now analysing the distri-
bution of the sample percentages over ranges of scales,
it was found that there were no :=»difference and the
sample scores were also distributed uniformlye

Crow Crow (1979)* , "on the high school and
college levels, an individuals' intelligence status
some times is expressed in terms of percentile scores,
which indicates the place of an individual in a grade
or age-group on the basis of percentage of the group
that score lower than he does"

In the present test, three methods of perce=-
ntiles,stanines and deviation IQ have been computed.All
these derived scores were converted into descriptive
scales of their own. These scores have been compared for
inter-changeable use to express intelligenceo

But it was foundthat the raw-score ranges
under DIQ scale were not equivalent to those of raw-
score. ranges under percentile and 'stanine scales. So
it shall be doubtful for inter-changeable use of IDQ
- scores for similar interpretation and description. It
1s only desirable to use different derived score norms
for inter-personal comparision. Comparison of raw-scores
in three different derived score scaleswere given in the
tables 4,16 (1) o (ii) ' ,

* Crow Crow Educational Psychology,Eurasia Publishing
House(P) Ltd New Delhi, 1979, po164.-
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TABLE 4,16,

'TABLE SHOWS THE RANGE OF RAW SCORES AND TWO SCALES FOR

EQUIVALENT DESCRIPTIONS AND CLASSIFICATIONS,

%68°% %OL°Y %y8°y 4"
Yeapy Axsp 9g =N 0S =N | 9LL =N =g b =1
yeapy %c8°8" %GG°9 %E9°4 st
oY =N | z8 =N | €81 =N =Gl 4 bb=g
EE %88°8 %e8°6 | %sL°0L T
A13ubt1s LZL =N €ZL =N [ vvZ =N =6} € ge=cl
%SL°PS HKETOES | %96°€S
L.29=N 999=N | €6ZL=N
TeuIoN %81°2¢ %oLoLL | %£G°6L 8¢ .
/@beIaay ¥GC =N pbe =N | 89 =N €T 1 or=¥8
. Jeuaon %66°LL | %oscLr | weLcLt ve
ALLE LY 902 =N 61 =N | GZv¥ =N =62 S 6G=Lp
TewIoN %8G°%L | %29°8L | %69°9L o _
/@bexaay L9t =N €€C =N | oOv =N =GE 9 9L=09
ebexoay eaoqy - %G6°6 %0L°ZL | %6E°LL 14
- /pood vLi =N 6GL =N | €42 =N =}y L 88=LL
ybtH %pZ°L %6E °8 %r8°L €S
€8 =N SoL =N | 88L =N -LYy 8 G6-68
ubtH Axop %SL°E y IR AL %EL oY L9
€b =N 9G =N 66 =N -G 6 66=96
. — obuey
SUOT3IRITITSSeTD % % atdwesg | ax09g aTeos 9Teog
pue suoyidixdseq) shog TR3OL ~-MeY sutuels °Hd

. STId




188

TABLE 4,17,
'COMPARISON OF RAW=SCORES IN THREE DIFFERENT

DERIVED SCORE SCALES.

{

04

1 | =t Aaon pl=g 6= % Attesuon | e%e8
IT | tb=g Aeen 81=G1 LL=0} suTIsopaog | 6L=0L
ITT  [€2=2b|  grauppre 2z=61 y2=8l obexsav | 6e-08
AT | Ov=¥C sbelaay 82=€2Z LE=GZ abexaay | 66=06
A 6G=Lv sbezaay PE=6C 8€=CE abexeav | 60L=001
IA | 9L-09 a6eI0AY ot=GE It=6€ s0eeM |6rimott
IIA 88=LL pooo 9b=1Lb mch¢ Topzadns {6ZL=0CL
.HHH> . | s6=68 YbTH EG=LY 09~tS noﬁumnam 6EL=0EL
5 zofzadns | aAoqy
XI 66=96 ybtH Axap L9~bS L9~19 Axap | 3 OvL
aujuels .mm _ uog3diaosaqg ,m.muo.o_ c=-MBY | sex00s=mRY ‘uog3dyaoseq O.H




189

4,12 DISCUSSION AND INTERPRETATION

This section of the chapter is to inter-
prate the various calculations and scores of different
people in their respective groups. It may be a gemeral
assumption that two persons scores can be regarded as
equal in thelr level of description. Thus the objective
wéé~tb distinguish and differentiate mental ability
- levels of the individuals through different scores
norms interpreation.

It was very interesting to review various
scores of different age-groups, and grade-groups of
the sample. According to the percentile scores, it was
shown that the age-groups of 15,16,17,18 and class=
" groups of IX and X could reach raw-scores of 60 and )
above. Even among them some class X student in the age-
group of 17 could score the highest 67 points. On the
other hand those class VII students in the age group of
12 couldscore the highest score of 56 only. So there
was a difference of 11 raw-score points between the two
highestAscore groups. But these raw=scores variations
has nothing to do with the specified norms like in the
case of general group norm.

, While examining the individuals standing
according to the total group percentile norm, highest .
67 score persons could receive the percentile ranks of
' 99+, whereas the others with 56 raw=-scores could recelve
97 percentiie rank onlye.
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Another instance was that the different
persons with same level of raw=-scores could be regarded
as unequal according to their specified norms either
relating to age or grade. Because specified norms are”
independent of each other. For example, eight persons
- with different age41evels could score 53 raw=-score
each. According to their total test norm, all of them
got percentile ranks of 95 uniformly. But in their spe-
. cified norms one student who was 12 years of age received
99 PR, other two 13 and 14 years of age got 96 PRs, |
another two 15 and 17 years oldwere placed with 95 PRx,
one 16 years old got PR.93 when 18 and 19 years old
students could receive 37 and 98 PRs respectively.

As far as lhe age and grade groups were
concerned, age groups of 12,13 and 19 were more closer
towsrds normal scorling and extreme scoring roups have
been in the age-groups of 17 and 14 As we looked from
an another aingle, the scoring magnatudes of classes
VIII and VII were towsrds lower side, while other
classes IX and X wecre towards higher side of the scorese
These could indicate that at leaast tnere is inter-
relationships between agoe-levels or grade-~levels and
intelliqence.

Another examnle of the test analysis, faour
persbns could scores equal 43 points, they were from
different classes., So on the basis of their SpecifleJ
norms those four pupils have been ovlaced and described
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under different range of parcentile scXles as given
below -

S1 Name | Class  |Raw-Scores| Description
No. '

-1+ Apini VII 43 Below average .
2. Aleu . VIII 43 Below average
3. Niholi IX 43 Low/Weak

4, Ayangla X 43 Average.

But all those four could receive equal:
percentile ranks and described as equally intelligent
group in their general group norm. '

A humble suggestion to the users is that
the total group norms may not be so appropriate for
inter~-personal comparisions. But as the sample had been
stratified and represented by multiple age-groups or
class-groups of peoples One should use these specified
norms as better scales for locating the individuals
positions.

Now using the descriptive scales
(Table 4.16) given in the previsous section, the
scores of the testees could be classified and described
their mental ability levels as given below :

Stanine 1 or PR 1 -« 4 = Very low/Very
weak

Low/Weak

[}

Stanine IJ or PR° 5 - M1
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Stanine III or PR 24-40

Stanine IV or PR 41-59| = Average/Normal/
Stanine V or PR 60-76 Satisfactory
Stanine VII or PR 77-88 = Good

Stanine VIII or PR 89-95 = High/Excellent
Stanine IX or PR 96=99 = Very high/

: Superior

Stanine norms given same meanings to
interprate the scores of the testees in the present
test as illustrated aboveo But there is ‘a lot of
distinction between percentile ranking and stanines
scoring, because the former is a 100 point scale
whereas the later 1is only a nine-point scale. However,
when the percentile ranks contracted to percentile
bands equivalent to nine stanines cales, the equivalent
raw;scores'bf the two norms can be regarded as samee
Like in the case of percentile norms, in the stanine
scores also the same raw-scores by different pupils
could be interpreted and described unequallu.For
example,three students with equal 42 score points
awarded different stanines as -

S1.No§y Name Age | Score Stanine |Classification
1. Rokoselie 13 42 ' VI Normal
2.  Nule 15 42 VII  Good

3. Khetoli 12 42 VIII High

Another example Mr.Chenithung of Class X
scored 52. He was described as good or above average
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student. Whereas MrosWapang of Class VIII student
scored 52, but he was classified as very high group.

Therefore as given two examples above,
if we follow the specified group norms, we will
interprete and place under different mental ability
levels. But in the case of general group norm the case
is reversed. For instance some students scored 49,53,
57,55 respectively. But all of them could recieve
stanine IX each and classified as superior. This was
the reason that the two computations have got own
merits. and demerits. Therefore except to have a
general glance, one should use specified norms for
locating the positions of the testceso |

Another very interesting activity is +o
1nterprate scores into IQ levels. In order to identify
the .real positions of pupils eilther in the tectal group
or in the specific groups, raw scores have been transf-
ormed into derived scores. In the present test‘stand~
ardization, the IQ levels couldbe determined by calcu-
lating deviation IQs.Bonsequently testees have been
classified and described as follows:

DIQ : Description —

140 aﬁd above = Very superior
130 - 139 = Supericr

120 - 129

110 - 119 = High average
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110 = 109

90 - 99 = Average

80 - 89 = Low average

70 - 79 = Borderline defective
Below 70 = Mentally defective

Since the derived scores were so systema=
tically distributed over the IQ scale, it was ob%érved
that no student in the age-group of 13 and 14 could
score to describe as superior mehtal ability group.
Contrary to that situation age-group of 18 and 19 has
no mentally defective students. It wgs also observed
from an another angle that no student in class VIII
could score to describe as a very high superior -
intelligent. So it could conclude that neither the
.age'nor the grade can be taken as a major factor te
strengthen the intellectual capacitye. Intelllgence
varies from person to person, For instance, one
student in class X who was 17 year could score the
highest 67 points. So we shall have no right to role
out the impact of academic achievements for solving
abstract problems. But chronologically 17 years of
age had been a period to score maximum and thereafter
goes on declining towards lower side.

As wer have multiple scores and multiple
groups, one's score may not be comparable with the
same scores in another groups. IQ of a student can
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iny be compared with the scores of the same groups_
in which he or she belong. One such example is shown

below :
Name Score Age Description {Class }Descrip
: tion
Moa 42 12 Superior VII High
a Average
Neiph- 42 16 High X  Average

rezo Average

In this example two persons scored 42
each, but they were described twice in each case. This
was because of the independent establishment of the
specified age and class norms. But according to the
total group test interpretation raw score 42 is falling
between the IQ range of 110 to 119 which classified as
high average mental ability. So both of them were
classified three times each and placed under three
different mental levels.



S UMMARY

TITLE OF THE PROBLEM

"CONSTRUCTION AND STANDARDIZATION OF A NON=
VERBAL GROUP INTELLIGENCE TEST FOR THE AGE
GROUP OF 13+TO %7+ IN NAGALAND"

Non-verbal group intelligence test is &
standardized test instrument uses to administer in
group for measuring mental ability-and capacity to
learn adequately and carry on abstract thinking to
adopt, and response appropriately to a situation
through non-verbal items,

OBJECTIVES OF THE TEST

(1) The main objective is to construct and
standardize a non-verbal group intelligence test for
the children of classes VII -~ X in the.age group of
13+ to 7+ years in Nagaland.

(11) It aims to measure the general intell-
igence of the high school students by non-verbal
test-scales

(1ii) To study the pattern intelligence at
different age and grade levels, '

STATEMENT OF THE TOPIC

The statement of the topic was "to construct
and standardize non-verbal group intelligence test
for the high school students of Nagaland state in the
age group of 13+ to 17+ years in Nagaland";
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ASSUMPTIONS OF THE TEST

(1) That the intelligence of the Naga
students will be same to students in
other parts of the country, who are
equivalent in age or grade.

(2) That the test scores will show high
reliability and validity co-efficients,

(3) That the non-verbal group test will
give significant measures of mental
ability at par with verbal group tests,

(4) That the IQ of the individuals tested
will be normally distributed,

(5) That the IQ levels may vary with age——
and gradee. |

CONSTRUCTION OF THE TEST

Test items were prepared in different sub-
tests But initially a tentative frame work of the
ifems were submitted to the supervisor for his con-
gent and approval. Secondly a few items were tried
out on a small sample of 20 students. On the basis
of the corrections and suggestions and after properly
editing the items preliminary test of 294 test items
along with ten examples for 10 sub-test have been
constructed. Instructions and directions were
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properly wordede. The answer sheets and stencil for the
test were also preparedo

Following were the different sub-test for
first try-out.

S1 | Sub-tests Number of items
No -
10 Arithmetic reasoning 32
2o Number series 32
'3 Matrices 28
4, Classification 28
5. Picture complection 30
6. Figure analogy 28
7, Similarities 30 o
8, Quantitative reasoning - 30
9. Synonym 28
10. Opposites 28
Total 294

ITEM ANALYSIS FOR THE TEST

Although there are many procedures for item
analysis, the test constructor selected to compute
item difficulty and discrimination indices, So a
sample of 371 were given the test and analysed the
1tems by using upper 27% and lower 27% method. The
" procedure adopted were as following :
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(a) All scored papers were arranged in
ascending order,

(b) Two extreme scores of highest 27% and
lowerst 27% (i.e. 100 pupils each) were
taken for analysis,

(c) Number of people who selected the —
alternative responses for each item had
been tabulated. "

(d) Difficulty index were computed by
finding the mean proportion in percentages
by the formula p= R x 100

(e) Discrimination index was also computed
by substracting the number of pupils in
the lower from the number of pupils in
the upper group who got the items right,
and dividing by half of the combined
group total. The formula use was

Ru - Rl

Y21

D =

On the basis of the two indicew, items had
been judiciously screened by eleminating undesirable
items and accepting good items. Likewise, screening
had been done at three stages as : |

(a) - All negative and zero scored items were
discardedo
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(b) All items having discriminative value n

of .20 and below were rejected and

(c) All items having difficulty index ranging
from 31% to 70% (or 31 to o.70) were
selected and retained in the testo

PREPARATION OF FINAL DRAFT

Finally 78 workable items were retained for

the total test. Now the selected items had been
re=arranged in nine sub-tests according to their
order of difficulty as given below:

S1 Sub=tests Noo.,of 1items
No .

1. Arithmetic 10
2. Matrices ' 10
3. Classification 10
4, Figure 10
Se Quantitative 9
6o Synonyms 9
7e Opposites 7
8e Similarities 7
9 Picture 6

Total 78




201

As a part of item analysis again, mean and
standard deviation have been calculated for item
wise scores in different sub-tests and in combined
total test. On the basis of the computation of two
indices it was found that the first try-out items
were very hard for the sample of the population.
Their performance inclined towards lower side but
enough items could be retained for the final test,

ADMINISTRATION AND SCORING OF THE TEST

For the omnibus test, proper general inst-
ructions and directions have been worded along with
the preparation of test booklets and answer sheets.,

A scoring key was also prepared for easy and accurate
scoring of the responses, '

TIME LIMIT FOR THE TEST

| The time limit for the test was determined
on the basis of the average time taken by the pupils
in the first try-out of the test. The average time
taken for each item was 23,30 secondss Therefore the
' average time limit for the whole test will be (23,30 x
78 = 30) 30 minutes. | |

 SAMPLING METHODS

_ The method of sampling for the test was a
"Stratified Random Sampling"s Following this method a
sample of 2396 students had been taken from the
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Further, histogram and frequency polygon
have been drawn for different score groups. Analysing
the scores it could be confirmed that the test scores
have been distributed normally. This tells that the
difficulty levels of the items in all the sub=tests
 were fairly distributed from easist to the hardest.
The test is neither too easy nor too hard. Even the
poorest could score atleast 5 marks and brightest
could score only 67 markse

STANDARDIZATION OF THE TEST

_ The establishment of reliability,validity and
norms forms a very important aspect of standardization. \
Therefore the test was standardized by computing. the
methods mentioned earlier and analysing their results,
The processes followed for test standardization were

stated below:

RELIABILITY

Test reliability refers to the measurement of
its internal consistency. This test reliability (r11)
1s expressed as decimal number ranging from .00 to 1,00,
In the present test, correlation coefficients for
reliability were estimated by split-half, test re-test
methods and Kuder-Richardson Formula 21,
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SPLIT-HALF METHOD

To compute the split half method odd numbered
scores and even numbered scores of the items were
separately kept for each of VII, VIII, IX and X
classeso The sample for every class were consisted of
599 students. The correlation of coefficient had been
calculated by Karl Person's Product - Moment Formula
and then corrected by Spearman - Brown Formula for
length test.

TABLE = 4.6

Table shows the result

Class X IX VIII VII
r Y2 Y2 0088 0,87 | 0.86° " 0089
Ttt 0,94 | 0,93 | 0,92 0094

Table shows that the coefficients of
reliability were positive and sufficient in value for
standardization of the test.

TEST RE-TEST

Test re-test method was applied with a sample
of 390 pupils, Test re-test was given 6 months ‘after
the first test administration. Coefficients of
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correlation was computed by the'product-moment formula
and found 0.94. This indicated that the total length

tést is stable, consistent and highly significant for
its standardization,

KUDER=-RICHARDSON (K=-R 21) FORMULA 21

Reliability coefficient of correlation,
of the test was also estimated by Kuder-Richardson
Formula 21 (K-R 21)e This method was applied for the
total test as well as for all the classes of X, IX,VIII
and VII consisting of a total sample of 2396 and 599
for each class respectivelys Coffecient of cerrelations
were found as 0.87; 0.84; 0.87; 0.83 and 0,87
respectivelyo Those results indicated that the test
was highly reliable to uses

VALIDITY

‘ Validity of the test was another important
aspect of test standardization. It required to be
validited with an external criterion, and concurrent
validity was estimated with Dr.So.Jalota's "Group Test
of Mental Ability."™ Both the tests were administered
to a sample of 500 students in their school classes
in an alternative process for their wuniform reéponseso
It was estimated by the direct method of Karl Person's
Product-Moment correlation formula. The coefficient
of correlation was foun d 0.88c This coefficient of
correlation had been positively significant and highs_
So it was interpreted that the test had a high power
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of validity with the external criterion and had the.
same value with those of verbal standard teste.

In order to get inter sub-tests validity,
all the nine sub-test had been correlated each othero
The following steps had been taken for the purpose
of pomputation :

(a) all the scores in the sub-test were
arranged in order.

(b) approximately 5% from every single score
range of each sub.test had been uniformly
taken for a total of 500 pupils.

(c) Coerrelation of all sub.test were computed,
and a correlation matrix has been preparede

NORMS FOR THE TEST

A group test consists of a number of a repre-
sentative sample, It is essential to have a multiple
and stratified scale norms, because a single scale is
is inappropriate for a multiple score group. In the
present test standardization, percentile norms,stanine
norms, and deviation IQs have been established for
every age-group and class-group in addition to the
total sample group. '

PERCENTILE NORMS

Percentiles are the derived scores expressed

in terms of percentages of persons. Percentile ranks
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indicate the pupils' relative positions in a groupse
Percentile is any one of the 99 points dividing a
frequency distribution into 100 groups of equal sizeo
The percentile ranks have been established by =

(a)

(b)

(c)
(d)

(e)

(f)

Arranging raw=scores in descending
order

Finding frequency for every single
score interval '

Finding cumulative frequency

Computing cumulative frequency (cf) to
mid-point of each score by addition Y2

of the frequency to the cumulative
frequency just below (f x /2 + cumulative
frequency below).

Converting to cumulative percentage to-
mid=-point by multiplying c¢fmp by 100 and
dividing by the total number(100

X cfmp)
N

- and

Assigning percentile rankse

Raw=scores equivalent percentile ranks for

every cronological age and class group had been

presented in the multiple scores tables. Percentile
bands in nin (9) groups had been established for the
purpose of interpreting derived scores and claffifyind
individuals mental abilities. This percentile scales
in nine ranges for description of the mcores were
finalised as:- |
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Scale Description
1= 4 Very weak
5«11 Low/weak

12 - 23 Slightly weak

24 - 40 Average/normal

41 - 59 Average/normal

60 - 76 Average/normal

77 - 88 Good

89 - 95 High/excellent

96 - 99 Very high

Both the general norm with the total sample
and specified norms with the stratified group sample
had been computed. Following were the percéntages of
scores of the general norm in the descriptive scales:

PR Raw Percen Description
Scale Scores tage(s)
96-99 54-67 4.13 Very high
89-95 47-53 7.84 High
77-88 41-46 11.39 Good ( Above
average)
6076 35-40 16069 Average/
Normal
41-59 29-34 17.73 Average/
Normal
24-40 23-28 19.53 Average/
: . Normal
12-23 19-22 10,18 Slightly
: - ‘ weak -
5-11 15-18 7.63 Weak
1-4 5-14 4,84 Very weak
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STANINE NORMS

Stanine is a well known transformation scaleeo
It provides a single~digit system of scores in inine(9)
standard groups scale. In the present test, general
and specified norms had been established in the form
of stanines. Stanines had been determined according to
a computation scale as :

SCALE

Stanine I II IIT IV V VI VII VIII IX.

Percen~ 4 7 12 17 20 %7 12 7 4
tage

Ideal 4 11 23 40 60 77 89 96 100
percen=~ :
tage

Keeping in view of the above given scale,
‘§tanine norms had been computed in the following
process by =

(a) drawing frequency distribution
(b) finding cumulative frequency (cf)

(c) converting cf. to percentages cf x 100

N
(d) assigning stanines by approximating ideal
percentages by calculating ( x N Yo
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After preparing stanine scale, it was also carefully
estimated equivalent to the percentile rank scale for
inter-changeable use of the two scales., Thus the two
scales would measure same ranges of raw-scores to
describe and classify the individuals as follows:=-

Sta-

nine I II III Iv \ VI VI1I VII IX

PR 1-4 5-11 18-23 24-40 41-59 60-~76 77-88 89-95 96-<99

Des~ Very Weak Sligh Average/ Good High Very
cri weak tly Normal high
ption weak

Similar to the percentile norms, stanine norms
(scale) could give descriptions of the persons according
to their age and grade levels, Two or more scores of
the same group should get equal stanine. But equal scores™
of different groups should get different stanines and
also describe according to their specified group normse
For example, Mro.Chenithung of class X scored 52 and
Mr.,Wapang of Class VIII also scored 52, But on the
basis of the derived scores and descriptions in their
respective specified norm groups, Mr.Chenithung received
Stanine seven and classified as above average whereas
Mr.Wapang was .categorised as mentally superior as his
Stanine score was nineo )
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Deviation IQ is a derived score scale for
measuring mental abilities. Deviation IQs have been
established for separate age and grade levels along
with the total sample group. DIQs had been computed

by following the formula DIQ = 16z + 100, which was

a modified Stanford = Binet method published in 1972,
After determining the deviation IQs for every single
raw-score range, the percentages of scores in IQ scale
had been worked out as reported below :=-

IQ Sc- 140 & 120~ 110~ 90~ 80= 70~ Below

ale above 139 119 109 89 79 70

Num- 13 274 414 1013 431 228 23

ber

Perc- 0654 11443 17,27 42,27 17,98 9651 0,95

enta-

ge

Inter- Very Supe- High Aver- Low Bor- Menta

preta~ supe- rior age/ der =lly

tion rior Nor- line defec-
mal defe- tive

ctive

sides of the curve,

It was found that the percentage of scores
of boys and girls distributed quite normally with a
maximum average scores and extented towards both

It was noticed that no age—=group

of 13 and 14 could score very high to describe as
superior, whereas age-group of 18 and 19 had no
mentally defective pupil. Highest raw-score could be
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scored by a class X student, an age of 17. Thus this
was concluded that both chronological age and acade-
mic grade had role to play on IQ.

‘The multiple scores of the stratified groups
had been prepared and presented in the multiple tabless
Therefore, IQs of the testees should be compared only
with the same group scorese For example, two persons
from different stratas scored 40 marks each, but they
were classified as high average IQ and average IQ
respectivelyo According to the general sample norm 42
fell between IQ range of 110 to 119 which is a high
average groupe Therefore it was desirable to use
specified norms for the purpose of comparisone

All these percentiles, stanines and deviation
IQs are derived score norms with their own advantagese
As far as merits are concerned, however high or low the
scores might be, both percentile and stanine methods
would reveal extreme groups e.g. percentile 1 to 99 +,
stanine I to IX. But DIQ had no such compulsion or
merit. Although some people had suggested for inter-
changeable use of different scales, it was not so
desirable to use for IQ description and classification.

Finally the users of the test can compute any
method for finding the raw-score equivalent. But it is
suggested to the users of the test that in order to save
time, and to avoid errors one should use the norm
tables for locating the position of any testee in the
testo ‘
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CLASS-WISE TOTAL (Male & Female):

Classes X IX,VIII,VII :=

Class- ' 9
Interval Midept. f x' ~ fx! . fx'*
59 - 7 23 -5 -115 575
10-14 12 93 -4 -372 1488
1519 17 231 -3 -693 2079
20-24° 22 33% =2 ~670 1340
25=29 27 407 -1 ~407 407
<2287
30-34 32 347 O 0~22>7 9
35=39 37 329 1 ~329 329
40~44 - 42 277 2 554 1108
45-49 = 47 166 3 498 1494
50-54 52 10% 4 420 1680
55«59 . 57 63 5 31% 1575
60-64 62 17 6 102 612
65=69 67 3 7 21 147
N= 2396 $fx = =18 ifx§;12834
' - 18
Mean = 32 + —335¢ X5
= 32 + 0,037 = 31.96
s = -
/Eza 6 12834 - ( - 18)1, .
: 239 2 -

i

/ C30780264 -~ 3247
. T B736420

J _3074 240 X 5

[ 5.3586% X 5
11457

0

U
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CLASS-WISE TOTAL (Male & Female):-

CLASS Xi=~

Class- Mid.pt. f. x fx' fx:E-
Interval

5-9 7 4 -6 =~ 24 144
10-14 12 12 =5 - 60 300
15-19 17 42 -4 =168 672
20-24 22 64 -3 =192 576
25-29 ' 27 78 -2 =156 312
30-34 32 82 -1 =82 82
35-39 37 83 O 0682 g
40-44 42 91 1 91 91
45-49 47 43 2 86 172
50-54 52 42 3 126 378
55-59 57 40 4 80 320
60-64 62 16 5 80 400
63-69 67 2 6 12 72

_ 375 -
N=599 Z £x==207 f£x“=
3319
Mean = 37+ ——R0f—— X 5
= 37+ =1.72
35.28

J [599 3319 - ( = 207 2] x5

[ C2 81 - 42849
J PR X 5
/ %g%ﬁggl X 5
~ 202
J.'E‘ X5

= 2,40 X 5 = 12

]
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CLASS IX (Male & Female):-

“Class-
Intepval MidePts fo  xd £ £x 12
5= 9 7 € -5 - 30 150
10=14 12 23 -4 - 92 368
15=-19 17 61 -3 -183 589
20-24 22 97 -2 -194 388
25«29 27 126 -1 -126 126
30=34 32 100 0 0 0
35«39 37 76 1 76 76
40-44 42 52 2 104 208
45=49 47 25 3 75 225
. %0-54 92 22 4 88 352
55=59 57 9 5 45 225
€0-64 62 1 6 6 36
65~69 67 1 7 7 49
5=6 ~Lre—
N=599 % fx'=-224 £fx3=2703
Mean = 32 + -2%%3—-x 5
= 32 + - 1 086

30.14

s =
ff§§§:;§703 23T« s

= £1619
’ 3582

097 = 50176 1

02

/

15689

57

358202

- T

4.37
2,09 X 5
1045

£95

X5

X5
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CLASS VIII (Male & Female):-

Class-

. 3
Intervgl Midopto f x! fx! fx!
5= 9 7 10 -5 - 50 250
10-14 12 27 -4  -108 432
18519 17 66 -3 =198 594
20-24 22 77 -2 -154 308
25=29 27 91 -1 - 91 91
30-34 32 66 O 0~001 0
35-39 37 100 1 100 100
40-44 42 62 2 124 248
45-49 47 62 3 186 558
50-54 52 29 4 116 464
55«59 57 9 5 45 225
— 571
N = %599  £fx's =30 £fx'2=3270 °
- - 30
Mean = 32 + —Sr X5
= 32 + = 0.25
= 31 075

s = y T
599 3270 = (= 30) ]
‘/E“SW(W xS

- 1)

£1958730 = 9097

358202
"Y/ 1957830 5
- v/ 5.46 X 5

11036

X5
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g:zgal Midepte f x' fx! fx'2
85« 9 7 3 -4 - 12 - 48
10-14 12 31 -3 - 93 ~279
15=19 17 62 -2 -124 248
20-24 22 . 97 -1 = 97 97
25=29 27 112 0 0'3556 0
30-34 32 99 1 99 99
3539 37 70 2 140 280
40-44 42 72 3 216 648
45-49 . 47 36 4 144 576
50=54 52 12 5 60 300
55=59 57 o) 6 30 180
[£:]¢] i
N =599 $fx: 363 £ fx'<=2755
Mean = 27 + —3g3— X 5
s = A
J [899 2783 ~ 363)2] -
J £1650245 ~ 1317697 x5

]

J 1518476

3202

/ 423 X5
2,05 X 5
10625

X35



222

AGE-WISE MALE TOTAL:

B P A T T
5-9 7 9 =5 ~ 45 225
10-14 12 51 =4 -204 816
15=19 17 107 -3 -321 963
20-24 22 162 =2 -324 648
25-29 27 190 -1 =190 190
30-34 ¢ 32 179 0O o~ 1084 0
35-39 37 194 1 194 194
40-44 42 157 2 314 628
45-49 47 97 3 291 873
50-54 52 54 4 216 864
55<59 57 39 5 195 975
60-64 62 9 6 54 324
65-69 67 3 7 21 147
1285 .
N = 1251  sfx'= 201 £fx'2= 6847
Mean = 32 + —7§g}— X 5 |
= 32 + 0080
= 3ZoBQ

J 253 6847 - (200) 4 5

J 8525196

Jﬁiz.aa X5

2033 X 5

11,65
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AGE-WISE FEMALE TOTAL:~

Intesval motnt f X' fx' £x'2
Se 9 7 14 -5 - 70 - 350
10-14 12 42 -4 -168 - 672
15-19 17 124 -3 -372 -1116
20-24 22 173 -2 ~346 - 692
25-29 27 217 -1 =217 - 217
30-34 32 168 O o-T173 o)
35-39 37 13% 1 135 135
40-44 42 120 2 240 480
45-49 47 69 3 207 621
50-54 52 51 a 204 816
55-59 57 24 5 120 600
60=64 62 8 6 48 288
954
N= 1145 2fx'= 219 £fx'2= 5987

Mean = 32 + -;%%%—-x 5

= 32 + =0.9%
= 320 05

g =
JT1145_s987 = (=219)2] ,

JL6855115 = 479611 ,
~1309880

/ 6807145 5

J 9:1967 X 5
2,27 X 5

= 11635



AGE-WISE TOTAL BOTH MALE AND FEMALE:
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AGE 12 (Male & Female):~-

——

i}

J

26248
' 1

V

3,59 X 5
1.89 X 5
9,45

X

5

j [s6 332 - 5-4825_]' X5

\/ [ 28552 - 23043 &

§Rasse | Midepte £ x'  fx' £x 12
5= 9 0 0 o) o) 0
10-14 12 3 -4 -12 48
15~19 17 1 =3 -33 99
20-~24 22 13 =2 ~26 52
25~29 27 15 =1 -15 15
30-34 32 19 0 0 0
35-39 37 10 1 10 10
40-44 42 10 2 20 40
45-49 47 3 3 9 27
50-54 52 1 4 4 16
55=59 57 1 5 5 25

' 38 '
N= 86 $fx'=-46 £fx'2=332
Mean = 32 + —=38— X 5
= 32 + =2.,79
29.21
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Class- 2
Interval Mid.pt. f x! fx! fx!
5= 9 0 0 o 0 0
10-14 12 9 -4 -36 144
15-19 17 14 =3 -42 126
20-24 22 21 =2 -42 84
28229 . 27 39 =1 -39 39
30-34 32 41 0 ' 0-i5§ 0
35-39 37 28 1 28 28
40-44 42 32 2 64 128
45-49 47 23 3 69 207
50-54 52 16 4 64 256
55-59 57 6 5 30 ... 150
60-64 0 o o o 235 0
6569 0 0 0 0 0
N =229 £fx'= 96 ££x°=1162
Mean = 32 + —22— X 5
A7
= 32 + 2.09
= 34.09
s = J [_ . 2
229 1162 - (96
'“§§§‘T5§6"='$TJ X 3
T/ L 266098 - 92163 o
52212 ;
W _256882 X5
3
- 4.91 X 5
- 2.21 X 5

11.05
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Female):-

AGE 14 (Male &

E:ﬁ‘;al‘ point f x' fx! exZ
5 9 7 5 -5 25 125
10-14 12 9 -4 36 144
19-19 17 33 -3 - 99 297
20-24 22 a4 -2 88 176
25-29  27. 62 -1 62 62
30-34 32 49 0 0~310 0
3%5-39 . 37 44 1 44 44
40-44 42 54 2 108 216
45-49 47 26 3 78 234
50-54 52 13 4 52 i 208
55-59 57 7 5 35 17%
377
N = 346 $fx'= 7 $fx°=1681
Mean = 32 + =iz X 5 '
= 32 + 0,10
= 32.10
s =

2,20 X 5

11,

X3

¢
2]
J [581626 = 491
1
/581577 4

JFZT§7“‘X 5
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AGE 15 (Male & Female):=

iotval gy £ x'  fxt x'Z
5-9 7 5 -5 - 25 125
10-14 12 19 -4 - 76 304
18-19 17 40 -3 -120 360
20-24 22 79 -2 -158 316
25-29 27 B4 =1 - 84 84
30-34 32 66 0 0=4063 0
35-39 37 80 1 80 80
40-44 42 54 2 108 216
45-49 47 45 3 135 405
50-54 52 26 4 104 416
55-59 57 13 5 65 325
60-64 62 5 6 30 180
529
N= 516 £fx'= 59 £fx'2= 2811
Mean = 32 + g2g— X 5
= 32 + 0,11 X 5
32 + 0.57
= 32,57

265740

2,33 X 5

X5

V/ 1446995y 5

J 5e4a x5

11,66

J 316 2811 - 55922] X s

- /L 1450476 - 34813
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AGE 16 (Male & Female):=

Mid.

E:z:‘;al point f x! fx! fx'\r
5-9 7 4 ~5 - 20 100
10-14 12 23 -4 - 92 268
15-19 17 48 -3 144 432
20-24 22 ° 57 -2 ~114 228
25-29, 27 64 ~1 - 64 128
30-34 32 62 0 o~434 0
35-39 37 76 1 76 76
40-44 42 66 2 132 264
45-49 47 34 3 102 306
50-54 52 19 4 76 304
55«59 57 18 5 90 450
60064 62 8 6 48 288
65=69 67 1 7 7 49
531
N = 480 €fx' = 97 ££x'2=2993
Mean = 32 + 97 X5
= 32 + 1,01
= 33,01

7]
l

40 =-9409 1

2

J 1427231
229920

/ 6420 X 5

2,49 X 5

X5

X5

120,45

2
J [480 2993 = (s1)°] 4

/ C14366
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AGE 17 (Male & Female):=-

A I T
5~ 9 7 7 -5 - 35 175
10-14 12 11 -4 - 44 176
15-19 17 41 -3 =123 369
20-24 22 65 -2 =130 260
25-29 27 94 -1 - 94 94
3034 32 69 0 0-426 0
35-39 37 54 1 54 54
40-44 42 39 2 78 156
45-49 47 16 3 48 144
50=54 52 18 4 72 148
55-59 57 12 5 60 300
60-64 62 4 6 24 144
65=69 67 1 7 7 49.
| 343 '

N = 431 Lfx'= = 83 £fx'°= 2069

Mean = 32 + —333~ X 5

= 32 + =096
= 31004

J [am 2069 ;_4-83)3| X 5

V897739 < 68891
185330

X5

J _8sasso .

J 4.77 x5
2,18 X 8 = 10,92
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AGE 18 (Male & Female):=

o

ioival pidae £ x' x £x 2

5« 9 7 2 -4 -8 32
10-14 12 17 =3 ~51 153
15-19 17 26 =2 ~52 . 104
20-24 22 38 =1 -38 | as
25-29 27 37 O n=149 0
30-34 32 29 1 29 29
35-39 37 25 2 50 100
40-44 42 14 3 42 ’ 126
45<49 47 13 4 52 208
50-54 52 8 5 a0 | 200
55=59 57 4 6 24 144
60-64 62 o 7 0 0
65-69 67 1 8 8 64

243

N= 214 £fx'= 96 - =fx'?= 1198

Mean 27 +~-§%%- X s
27 + 2,24 X 5

= 27 + 2,24
29.24

[Tt ol xs

J £256372 = 92161 ,
45582

J 247156
455 X5

J 542 X 5

= 2,32 X 5
11.64

W

i}
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AGE 19 (Male & Female):=

Class~ Md.

Interval point x* fx* £x 1%

5= 9 7 o0 0 0 0"
10-14 12 12 -4 -8 a2
15-19 17 18 -3 : -54 162
20-24 22 18 -2 -36 72
25-29 27 12 -1 ~12 12
30-34 32 12 0 T o=110 o
35-39 37 12 1 12 . 12
40-44 42 8 2 16 32
45-49 47 6 3 18 54
50-54 52 4 4 16 52
55-59 37 2 8 10 50

N= 94 £fx' = =42 ‘ifx«QZ"?Vﬁ‘

Mean = 32 + —-:g%- X8
= 32 + =2,23
= 29,77

'/ [94 478 = (-42)°]
[Toe 418 = Ca2®T

J@h4gaz - 17641 4 &

J 43168

Yy 4089 X 5

2021 X5
= 11,05

X5
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COMPUTATION OF PERCENTILES
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PERCENTILE COMPUTATION FOR THE TOTAL SAMPLE.

1575

“SINGLE- . - SINGLE
gégégfo cfo cfmpo cpmpo PRe gégﬁg focfo cfmpo cpmpe PRe
67 1 2396 2395,5 99.97 99+ 35 76 1512 1474 61051 62
66 1 2395 2394,5 99,97 99+ 34 63 1436 140405 58,61 59
65 1 2394 2393.5 99,89 99+ 33 82 1373 1332 55,59 56
64 2 2393 2392 99,83 99+ 32 68 1291 1257 52,46 52
63 4 2391 23890 99,58 99+ 31 64 1223 1191 49,70 50
62 2 2387 2386 99,58 99+ 30 70 1159 1124 46,91 47
61 2 2385 2384 99,49 99 23 78 1089 1050 43.82 44
60 7 2383 2379.5 99.31 99 28 84 1011 969 40,44 40
59 9 2376 2371.5 98.97 99 27 76 927 879 36068 37

58 8 2367 2363 98,62 99 26 83 351 809.5 33,78 34
57 22 2359 2348 97,28 97 25 86 763 725 30,25 30
56 12 2337 2331 97,28 97 24 70 682 647 27,00 27
55 12 2325 2319 96,78 97 23 69 612 57705 24,10 24
54 16 2313 2305 96,20 96 22 71 543 507.5 20,97 21
53 24 2297 2285 95,36 95 21 64 472 440 1839 18
52 22 2273 2262 94,40 94 20 61 408 37705 15,75 16
51 18 2251 2242 93,57 94 19 48 347 323 13,48 14
50 25 2233 222065 92,65 93 18 43 290 275  11.47 11
49 31 2208 2192,5 91,50 92 17 65 251 218:5 9611 9
48. 33 2177 216065 90617 90 16 35 186 168.5 7,03 7
47 35 2174 212605 88,75 89 15 35 151 133,5 5,57 6
46 35 2109 20755 86062 87 14 32 116 100 4,17 4
45 32 2074 2085 83,89 86 13 23 84 72,5 3,02 3
44 40 2042 2022 84,39 84 12 20 61 51 2,12 2
43 55 2002 1974,5 82,40 82 41 13 41 34,5 1,43 1
42 51 1947 192105 80,19 80 10 5 28 25.5 1,06 1
41 60 1896 1866 77,87 78 9 8 23 19 0,79 1
40 ' 71 1836 180005 75.14 75 8 7 15 1105 0047 1
39 70 1765 1730 72,2072 7 3 8 605 0027 1
38 59 1695 166505 69,51 70 6 3 5 3.5 0514 1
37 61 1636 160065 66,79 67 5 . 2 - 2 1 0,04 1
36 63 1543.5 64,41 64 N =2396.
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PERCENTILE COMPUTATION FOR CLASS VII.

single : ' S%nQ?e
gigiz fo cfo cfmpo cpmpe PRo g:g;: fo cfo cfmpo  cpmpe FRo
Cl. o _ Cle "
58 1 599 59865 99091 99+ 33 29 387 3725 62018 62
57 1 598 597.5 99.74 99+ 32 13 358 351.5 58,68 59
56. 1 507 5965 99658 99 31 15 343 337.5 56034 56
5% 2 596 595 99,33 99 30 25 330 3175 53,00 53
54 2 594 593 98,99 99 22 26 305 292 48,74 49
53 2 592 591 98066 99 28 28 279 265 44,24 44
52 2 590 589 98533 98 27 19 251 241.5 40,31 40
81. 2 588 587 97,99 98 26 24 232 220 36,72 37
50- 4 586 584 97,49 97 23 15 208 200.5 33,47 33
49 6 582 579 96066 97 24 17 193 184.5 30,80 31
48:13 576 56905 95,07 95 23 43 176 16605 27,79 28
47 2 563 562 . 93,82 94° 22 26 157 144 24,04 24
- 46 10 561 536 92082 93- 21 20 131 121 20,20 20
. 45 5 B51°348,5 91656 92 20 15 111 103.5 17,27 17
44 18 546 537  89.64 90° ' 19° 11 96 90,5 15,10 15
4320 528 518 86047 86 18 13 €5 75.5 13,10 143
42 8 508 504 840,14 84 17. 148 T2 63 40,51 11
-41 11 500 494,% 82,%583° 16 8 54 50 8534 8
40 15 489 481.5 80,38 80 15 12 46 40 6,67 7
36 15 474 466.5 7T7.87 78 14 14 34 27 4,50 5
38 13 459 452,5 75,54 76 13 6 20 17 = 283 3
37 219 446 435,33 72,70 737 12 5 14 11,5 1,91 2
36 9 425 42005 70,20 76 11 5 9 65 1,08 1
3%.12 416 410 68444 68 . 10 .1 4 - 3.5 0,58 1
34 17 404 395,55 660,02 66 . 9. 1 2 2,5 041 4
| 8 1 2 1.5 025 1
7001 1 o5 0408 1
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PERGENTILE COMPUTATION FOR CLASS VIII.

Single ' Single

gégi: fo cfo cfmpo cpmpo PRe gigig fo cfo  cfmp. cpmpoPRo
CI. | CIlo -
59 1 599 508,35 99,91 99+ 30 15 286 278,5 46049 46
58 0 598 598 99,83 99+ 29 16 271 263 43,90 44
37 2 598 597 99,66, 99+ 28 16 255 247 41,23 41
56 6 596 593 98,99 99 27 . 19 239 229.5 38,31 38
55 0 590 590  98,49. 98 . 26 18 220 214 35,22 35
54 4 590 588 98,16 98 25 22 202 191 31,88 32
58 5 586 583.,5 97.41. 97 24 18 180 171 28,54 29
%52 7 581 5775 96,41 96 =~ 23 13 162 155,5 25,95 26
51 6 574 571 95.32. 95 22 17 149 1405 23,45 23
50 7 568 56405 94424 94 29 12 132 126 21,03 21
49 13 561 554,5 92,57 93 20 17 120 11105 18,61 19
48 11 548 542,5 90,56 91 -~ 19 11103 97,5 16.27 16
.47 15 537 529.5 88,39, 88 . 18 15 92 84,5 14,10 14
46 13 522 515,5 86406 86 17 22 77 66 11,01 11
" 4% 10 509 504 84,14 84 16 10 55 50  8.34 8
44 7 499 495,5 82,72 83 15 8 45 41 6.84 7
43 12 492 486  81.13. 81 14 5 37 34.5 5,75 6
42 12 480 474 79,13 79 13 10 32 27 4,50 5
41 14 468 461 76,96 77 12 6 22 19 3,17 3
40 17 454 447,5 74,70 75 1M 5 16 13.5 2,25 2
20 437 427 71628 71 10 1 11 10.5 1,75 2
. 38 19 417 407.5 68,03 68 9 2 10 9 1,50 2
37 .44 398 391 65027 65 8 3. 8 6.5 1,08 1
36 119 384 374.5 62.52° 63 7.0 5 5 0e83 1
35 .28 365 331 58,59 59 6 3 5 3.5 0,58 1
34 17 337 32805 54,84 55 5 2 -2 1 0,16 1
33 12 320 314  52.42 52 N =590,
32 9 308 303:5 5066 51
31 13

299 292,5 48,83 49
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COMPUTATION FOR CLASS IX.

Single Single

Digit f. cfe cfmpo. cpmpe PRo Digit fo cfo cfmpe cpmpe PRo
Score - - Score ’ . . »
CIo . o . . Cl., :
66 1 599 599,5 100,08 99+ 36 17 441 441 73.71 74
65 0599 599 100 99+ 35 20 433 423 70.61 71
64 0599 599 100 99+ 34 15 413 405.5 67069 68
63 0 599 %599 100 99+ 33 19 398 388,5 64,85 65
62 0599 599 100 99+ 32 31 379 364.5 60,685 61
64 0599 598 99,83 99+ 31 $9 348 338,5 56051 57
60 1 598 5975 99,75 99+ 30 16 329 321 53,58. 54
859 1 597 59645 09,58 99+ 29 22 313 302 50441 50
58 2 596 595 99033 99 28 25 291 298,5 49,83 50
57 3 594 592,5 98,91 99 27 22 266 255 42,57 43
56 1591 591e5 98,58 99 26 26 244 231- 38,56 39
55 2 590 589 98,33 98 25 31 218 202.5 33,80 34
54 5 588 585 97.75 98 24 24 187 175 = 29,21 29
33 6 583 580 960,82 97 23 18 163 154 25,70 26
52 3 577 575,5 96,07 96 22 18 145 136 22,70 23
51 4 574 572 950,49 95 21 20 127 117 19,53 20
30 4 570 568 94,82 95 20 417 107 98,5 16.44 16
49 5 566 56343 94,07 94 19 17 90 81,5 13,60 14
48 5 561 5585 93c23 93 18 13 73 66,5 11.10 11
47 7 556 5525 9223 92 17 14 60 53 8,85 9
46 4 549 347 91,39 91 16 8 46 42 7,01 7
.45 4 545 543 90,65 91 15 9 38 33,5 5,99 6
44 5 541 38,5 8989 90 14 5 29 23,5 3,92 4
43 10 536 541  83.65 89 13 5 21 18,5 3,09 3
42° 10526 521  86.97 87 12 -3 16 12,5 2,09 2
41:.12 516 510 - 851485 11 2 11 9 1,50 2
40 15 504 496.5 82,88 83 10 2 8 7 1,17 1
3916 489 489 - 80,3 80 9 2 6 5 083 1
38. 11 473 467.5 78,3878 8 2 4 3 050 1
37 12 462 456 . 76,1376 7 2 .2 1 17 1

"N = 5990
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PERCENTILE COMPUTATION FOR CLASS Xo

339

“Single Single

Digit Digit

, gg‘:“fo cfo cfmpe Cpmpo PRo (S;‘I:frefo cfo cfimpo cpmpo PRo
67 1 599 5985 99.91 99+ 37 14 331 324 54,09 54
66 0598 3598 990,85 99+ 35 18 317 308 51,41 51

65 1598 59705 99,74 99+ 35 16 299 291 - 48,58 49
64 1 597 59665 $9.58 90+ 34 14 283 276 46,07 ' 46
63 4 596 594 99,16 99 33 22 260 258 43,08 43
62 2592 391 98,66 99 32 15 247 239,5 39,98 40
61 2 590 389 98,33 98 31 147 232 227 37,89 38
60 6 538 585 97,66 98 30 14 215 205 34,72 35
859 7 582 57805 96057 97 29 44 201 194 32,38 32
58 5 8575 572e5 95,57 96 26 15 187 179.5 29,96 30
87 16 570 562 93,82 94 27 16 172 164 27,37 27
56 4 554 552 92,15 92 26 15 156 148.5 24,79 25
85 '8 550 546 91015 91 25 18 141 432 22,03 22
54 5 542 53905 90,06 90 24 11 123 1175 19,61 20
53 11 537 53105 88073 89 23 19 112 1025 1717 17
52 10 526 521 86,97 87 22 10 93 88 14469 15
51 7 516 512.5 85,55 86 21 12 83 77 12,85 13
50 9 509 50405 84,22 84 20 12 71 65 1085 41
49 7 500 49605 82,88 83 19 9 59 54,5 9,09 9
48 4 493 491 81,96 82 18 8 50 46  7.67 8
47 11 489 483,5 80,71 .81 17 11 42 3605 6,09 6
46 8 478 474 T79.13 79 16 9 31 26,5 4042 4
45 13 470 463.,5 T7.,37 77 15 6 22 19 3,17 3
44 10 457 452 T5.45 75 14 4 16 14 2,33 2
A3 13 447 440,5 73.53 74 13 2 12 11 1,83 2
42 21 434 42305 T0.70 71 12 4 40 8 133 1
41 23 413 402,5 67,19 67 11 1 6 5.5 0,98 1
40 24 390 378 63,10 63 10 1 5 4.5 0,75 1
39 19 366 3568 59,51 60 9 3 4 2,5 0.41 q
38 16 347 5659 57 8 1 1 05 0,08 1

N =599
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PERCENTILE COMPUTATION FOR AGE GROUP 12,

“SINGLE ETNGLE

gégéé fo cfe cfmp. cpmpe PRo gégég fo ¢fo cfmpo ébmpe PRe
cI. - - , CI. -

56 41 86 85,5 99,41 99 30 4 46 44 51,16 51
55 0 85 85 98,83 99 29 2 42 41 47,67 48
84 O 85 85 98,83 99 28 2 40 39 45,34 45
53 0 85 85 98,83 99 27 5 38 35,5 41,27 41
852 1 85 84,5 98,25 98 26 3 33 31,5 36,62 37
3 0 84 B84 97,6798 25 '3 30 28,5 33,13 33
S0 O 84 B84 97,98 98 24 2 27 26 30,23 30
49 1 84 83,5 97,09 97 23 '3 25 235 27,32 27
48 O 83 83 96,51 97 22 4 22 20 23,25 23
47 0 83 83 96051 97 21 3 18 16.5 19,18 19
46 1 83 82,5 95,9396 20 1 15 14o5 16,86 17
45 1 82 B81.5 94,76 95 19 2 14 13 15011 15
44 2 81 B0 93,0293 18 3 9 10,5 12.20 12
43 1 79 785 91,2791 17 3 9 TS5 8,72 9
42 1 78 T7.5 90,11 90 16 1 6 5.5 6039 6
41 0 7T 77T 89,5390 15 2 5 4 4,65 5
40 6 77 74 86,04 86 14 1 3 2,5 2,32 2
39 1 71 70.5 81,9782 13 1 2 1.5 1,75 2
38 3 70 68.5 79.6580 12 O 1 1 1016 1
37 3 67 655 76,1676 11 1 1 05 0,58 1
36 0 64 64  T4.41 T4 |

33 3 64 625 72,67 73

34 4° 61 59 680,60 69

33 9 57 52,5 61,04 61

32 0 48 48 = 85,81 56

31 2 48 47 54,65 55
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PERCENTILE COMPUTATION FOR AGE 130

single Single

gtg§§f° cf. cfmpe cpmp. PR gigig fo cfe cfmpo cpmpoPRe
Cl. : Cle

58 1 229 22865 99,78 99+ 32 9 105 100.5 43.88 44
57 2 228 227 . 99,12 99 31 5 96 93,5 40.82 41
56 2 226 225 98,25 98 30 8 91 87 37,99 38
855 1 224 223.5 97.59 98 29 15 83 75,5 32,96 33
54 2 223 222 960,94 97 28 9 68 63.5 27,72 28
53 3 221 219.5 95,85 96 27 5 595 5605 24,67 25
52 4 218 216 94,32 94 26 2 54 53 23,14 23
51 3 214 212,5 92,79 93 25 8 52 48 20,96 21
50 4 211 209 91,26 91 24 1 44 43,5 18,99 19
49 6 207 204 89,08 89 23 3 43 41,5 180,12 18
48 7 201 197.5 86424 86 22 11 40 34,5 15,06 15
47 1 194 193.5 84,49 84 21 2 29 28 12,22 12
46 7 193 189.5 82,75 83 20 4 27 25 10,91 11
45 2 186 185 80,78 81 19 1 23 22,5 9.8210
44 4 184 182 79,47 79 18 3 22 20,5 8.95 9
43 9 180 175.5 76,63 77 17. 7 19 15,5 6.76 7
42 4 171 169  73.79 74 16 3 12 10,5 4,58 5
41 7 167 163.5 71.39 71 15 0 9 9 3,93 4
40° 8 160 156 68,12 68 14 4 9 7 3,05 3
39 3 152 150.5 65,72 66 . 13 2 S5 4 174 2
38. 2 149 148  64.61 65 2 0 3 3 1,31 1
37 10 147 142 62,00 62 12 3 2 0,87 1
3 6 137 134 58,5150 10 1 1 0.5 0.21 1
35 7 131 127.5 55.67 56 .0

34 .7 124 1205 52462 53
33 12 117 111 48,47 48
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PERCENTILE COMPUTATION FOR AGE ' 14,

42

, 40

Single | - Single
gig:: f. cf. cfmpo.- cpmpe PRo gzgizfo cf. cfmpo cpmpe PRo
CcI cI.
59 1 346 345.5 99,85 99 29 8 153 149 43,06 43
58 2 345 344 99,42 99 28 18 145 136 39,30 39
87 2 343 342  98.84 99 27 8 123 123 35,54 36
56 0 341 341.5 98,69 99 26 20 119 109 31,50 32
55 2 341 340 98,26 98 25 8.99 95  27.4% 27 .
34 3 339 337.5 97,54 98 24 10. 91 86  24.85 25
53 5 336 333.5 96.38 96 23 8 81 77 22425 22
52 1 331 330,55 95.52 96 22 8 73 69 19,94 20
51 2 330 329  95.08 95 21 8 65 61 17,63 18
50 2 328 327 94,50 95 20 10 57 52 15,02 15
49 2 326 325  93.93 94 19 5 47 44,5 12.86 13
48 8 324 320 92,48 92 18 3 42 40,5 11,70 12
47 3 316 3175 91,76 92 17 16 39 31 8,95 9
46 6 313 310 89,59 90 16 3 23 21,5 6.21 6
45 7 307 303  87.71 88 15 6 20 17 = 4,91 5
44 11 300 294.5 '85.11 85 14 4 14 12 3,46 3
43 15 289 2815 81,35 81 13 2 10 9 2,60 3
7 274 270.5 718.17 78 12 1 8 745 2016 2
41 9 267 262.5 T5.85 76 1M1 2 7 6 1,73 2
12.258 252  72.83 73 10 0 5  5¢5 1,58 2
39 12 246 240  69.36 69 9 3 5 3.5 1,01 1
38 6 234 231 66076 67 8 1 2 1.5 0.43 1
37 7 228 224.5 64.88 65 7 0 1 . 1 0028 1
36 10 221 216 62.42 62 6 0 1 1 028 1
133 9 211 20605 59.68 60 5 1 1 o5 0014 1
34 7.202 198.5 57036 57
33 10195 190 54,91 55 N = 346
32 8185181  52.31 52

W
b
-
N

177 171 49.42 49
- 30' 12 165 159 - 45,95 46
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PERCENTILE COMPUTATION FOR AGE 15.

N = 5160

SIngTe ~ Single

Digit ' Digit

Score f. cfecfmpo cpmp. PRe Score fo cfo cfmpo cpmpe PRo
Cl. cl.
64 1 516 5155 99.90 99+ 34 13 293 286,5 55,52 56
63 2515 514 99,61 99+ 33 12 280 274 53,10 53
62 1 513 51245 99032 99 32 16 268 260 50,38 50
61 0512 512 99,22 99 31 13 252 245,5 47,57 48
60 1 512 511.5 990,12 99 30 12 239 233 45,15 45
59 2 511 510 98,82 99 29 12 227 221 42,82 43

.58 1 509 509.5 98.74 99 28 20 215 205 39,72 40
57 4 508 506  98.06 98 27 20 195 185 35,85 36
856 4 504 502 97.28 97 26 18 175 166 32,17 32
55 2 500 499 96,70 97 25 14 157 150 29,06 29
54 5 498 495.5 96,02 96 24 21 143 132.5 25,67 26
53 5 493 490,5 95,05 85 23 21 122 111.5 21,60 22
52 6 488 485 93,99 94 22 11 101  95.5 18,50 19
51 5 482 479.5 92,92 93 21. 14 90 83 16,08 16
50 5 477 474.5 91495 92 20 12 76 70 13,56 14
49 8 472 468 90,69 91 19 8 64 60 11,62 12

. 48 6 464 461 89,34 89 18 7 56 52,5 10,17 10

47 19 458 4505 87.30 87 17 8 49 45 8,72 9
46 6 443 440 85,27 85 16 9 41 36,5 7.07 7
45 10 437 432 83,72 84 15 8 32 28 5,42 5
44 10 427 422  81.78 83 14. 7 24 20,5 3,97 4
43 8 417 413- 80,03 80 13. 4 17 15 2,90 3
42 13 409 402,5 78,0078 12 5 13 10.5 2,03 2
41 13 396 389.,5 75.48 75 11 2 8 7 1,35 1
40 10 383 378 73,25 73 10. 1 6 5.5 1,06 1
39 20373 363 70,3270 9 0 5 5 0,96 1
38 17 353 344,5 66,77 67 8 . 0 5 5 0096 1
37 9 336 344.5 64,24 64 T 2 5° 4 0,77 1
36 14 327 320 62,0162 6. 3 3 105 0339 1
3% 20 313 303 600,65 61
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PERCENTILE COMPUTATION FOR AGE 16o

Single Single - ’
Digit f. cfe cfmpo cpmpo PRe Digit fo cfo cfipe cpmpo PRo.
Score - Score

cI. ‘ CI,

65 1 480 479.5 99,39 99+ 35 16 274 266 55,41 55
64 0 479 479 99,79 99+ 34 17 258 24905 51.97 52
63 1 419 478.5 99.68 99+ 33 12 241 235 48,95 49
62 1 478 477.5 99,47 99 132 15 229 221.5 46014 46
61 2 477 476 95616 99 = 31 7 214 21005 43,85 44
60 4 475 473 98,54 99 30 11 207 20105 41,97 42
59 4 471 469 97,70 98 29 14 196 189 39,37 39
58 2 467 466 97,08 97 . 28 9 182 177.5 36,97 37
57 9 465 460¢5 95.93 96 27 11 173 167.5 34,89 235
5% 1 456 455,5 94689 95 26 12 162 156 32,5 33
55 2 455 454 94.58 95 .25 18 150 141 29,37 2
54 1 453 452,5 94.27 94 .24 16 132 124 25,83 26
53 7 452 448,5 93,43 93 23 11 116 110.5 23,02 23
52 3 445 443,5 92,39 920 22 9 105 10005 20.93 21
51 3 442 440.5 91,77 92 21 10 96 91 18,95 19
50 5 439 43645 900,93 91 . 20 11 86 70,5 14.68 15
49 7 434 430,35 89,68 90 19 12 75 69 14,37 14
48 4 427 425 8854 .89 18 7 63 59,5 12,39 12
47 6 423 420 87,5 €8 17 15 56 48:5 10,10 10
46 11 417 411 85,62 86 16 5 41 38,5 8,02 8
45 6 406 403 83,95 84 15 9 36 31,5 6,56 7 .
44 8 400 396 82,5 83 14 9 27 22,5 4,68 5
43 13 392 385.5 80,31 80 .13 5 18 13,5 2,81 3
42 13 379 372.5 77.60.78 .12 6 13 10 2,08 2
41 12 366 360 75 15 1M1 2 7 6 1,25 1
40 20 354 344 71466 72 10 1 5 405 1025 1
39 14 334 327 68.12 68 9 0 4 4 0083 1
38 14 320 313 65,2065 8 3 4 2,5 052 1
37 17 306 297.5 61,9762 7 1 1 o5 0010 1
36 15 289 281.5 580,64 53 o

H
®©
o
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PERCENTILE COMPUTATION FOR AGE 17.

314 309 71,69 72 N =437,

Single , Single
Digit fo cfe. cfmpe Ccpmpo PRe. Digit fo. cfo cfmpo cpmpo PRo
Score Score
Ccl. Cle
67 1 431 430.5 99.88 99+ 35 17 304 295.5 68456 69
66 0 430 430 99,76 99+ 34 5 287 284,5 660,00 66
65 O 430 430 99,76 99+ 33 16 282 272  63.10 63
64 1 430 429.5 99465 99+ 32 11 266 260.5 60:44 60
63 1 429 428,5 99,41 99 31 20 255 245 56,84 57
62 0 428 428 99330 99 30 17 235 22605 52,55 53
61 0 428 428 99,30 99 29 21 218 207.5 48,14 48
60 2 428 427 99,07 99 28 18 197 188 43,61 44
59 2 426 425  98.60 99 27 16 179 171 39,67 40
58 1 424 423.5 98,25 98 26 19 163 153.5 35,61 36
57 4 423 421 97.67 98 25 20.144 134 31,09 31
56 1 419 418.5 97,09 97 24 10 124 119  27.61 28
55 4 418 416 96,51 97 23 12 114 108 25,05 25
54 4 414 412, 95,59 96 = 22 19 102 92,5 21.46 21
53 2 410 409 94489 95 21 17 83 - 74,5 17.28 17
52 5 408 405.5 94,08 94 20 7 66 62.5 14,50 15
51 0403 403 93,50 94 19 9 59. 54,5 12,64 13
50 . 7.403 399.5 92.69 93 18 110 50 . 45 - 10,44 10
49 6 396 393 91418 91 - 17 9 40 35,5 8.12 8
.48 3,390 391.5 90,83 91 16 10 31 26 6,03 6
47 70 387 387 89,79 90 15 3 21 19,5 4,52 5
.46 4,387 385 89,3280 14 4 18 . 16 3,71 4
45 3,383 381.5 8843988 . 13 6 14 11 2,55 3
44 '3 380 378.5 8748188 - 12 1 8 TS5 1,74 2
43 "6 377 374 86,77 87 11 0 7 7 . 1.62 .2
£42 11 371 365.5 84,8085 = 10 O 7 7 1,62 2
41 9 360 353.3 82,48 82 9 3 7. 5.5 1.27 1
.40 10 351 346 80,27 80 8 3 4 5.5 0.58 1
39 12 341 335 7772 78 7 0 1 1 0,23 1
38 7. 329 325.5 75.52 76 6 O 1 . 1 0,23 1
37 8 322 318 73.78 74 5 1- 1 o5 0011 1.
36 10



‘243

PERCENTILE COMPUTATION FOR AGE 18e

. SINGILE SINGLE

DIGIT fecfe cfmp. cpmp. PRe DIGIT fo cfo cfmpo cpmp.PRo

SCORE SCORE

CcI. cI.
66 1 214 213.5 99,76 99+ 37 7 165 161 75,23 75
65 O 213 213  99.53 99+ 36 7 158 154.5 72,19 72
64 O 213 213  99.53 99+ 33 2 151 150 70,09 70
63 O 213 213  99.53 99+ 3 6 149 146 68022 68
62 0 213213 99,53 99+ 32 10 143 138 64048 64
61 0 213 213 99,53 99+ 32 4 133 131 61.21 61
60 O 213 213 99,53 99+ 31 4 129 127 59,34 59
59 0 213 213 99053 99+ 30 5 125 122,5 57,24 57
58 0 213 213 99,53 99+ 29 2 120 119 55460 56
57 1 213 212.5 99.29 99 28 6 118 115 53,73 54
56 3 212 210.5 98,36 98 27 8 112 108 50046 50
55 0 209 209  97.66 98 26 8 104 100 46.72 47
84 1 209 208,5 97.42 97 25 13 96 89,5 41.82 42
53 2 208 207 96,72 97 24 5 83 8005 37.61 38
52° 2 206 208 95,79 96 23 5 78 75,5 35,28 35
51 2 204 203 94,85 95 22 9 73 68,5 32,00 32
50 1 202 201.3 94,15 94 29 5 64 61.5 28,73 29
49 1 201 200.5 93469 94 20 14 59 52 24,29 24
48 3 200 198.5 93,45 93 19 5 45 42,5 19,85 20
47 6 197 194  90.65 91 48 9 40 35,5 16,58 17
46 0 191 191 8925 89 17 4 31 29 13,55 14
43 3 191 189.5 8855 89 16 3 27 25,5 11091 12
44 2 188 187  87.38 87 15 5 24 215 10,04 10
43 2 186 185  86.44 86 14 3 19 17,5 8,17 8
42 2 184 183 85,51 86 13 2 16 15 7,00 7
41 5 182 179.5 83.87 84 12 6 14 11 5014 5
40 3. 177 175.5 82,00 82 11 4 8 6 2,80 3
39 2 174 173 80.84 81 10 2 4 3 1,40 1
38 7 172 16845 78073 79 9 2 2 1 0046 1

N = 214,



244

PERCENTLIE COMPUTATION FOR AGE 19.

SINGLE STINGLE

DIGIT f.cf. cfmp. cpmp. PRe. DIGIT f. cfo cfmpo cpmpo PR,
- SCORE ' SCORE
cI. - CI. —
38 1 94 93.5 99.46 99 33 2 64 63 67,02 67
57 0 93 93 98.93 99 34 4 62 60 63.82 61
5% 0 93 93 98,93 99 . 33 1 58 57,5 61,17 61
5% 1 93 92.5 98,40 98 32 5 57 54,5 57.97 58
54 0 92 92 97.87 98 - 31 1 52 51.5 34,78 55
53 0 92 92 97.87 98 30 1 51 50,5 33,72 54
82 0 92 92 97.e7 98 29 4 50 48 51.06 51
31 3 92 90.5 96,27 96 .28 2 46 45 47.87 48
50 1 89 88.5 94.14 94 27 3 44 42,5 45,21 45
49. 0 88 88 93.61 94 26 1 41 40,5 43,08 43
48 2 88 87 92.55 93 25 2 40 39 41,48 41
47 4 86 84 89.36 89 24 5 38 35,5 37.76 38
46 O 82 82 87,23 87 23 6 33 30 31,91 32
43 0 82 82 87.23 87 22 0 27 27 28,72 29
44 0 82 82 87.2387 21 5 27 24,5 26,06 26
43 1 82 81.586,7087 = 20 2 22 21 22,34 22
42 0 81 81 B86.17 86 19 6 20 17 18,08 18
49 5 81 78.583.5184 . 18 6 14 11 11,70 12
40 2 76 73 79.78 80 17 3 8 6.5 6.9 7
39 6 74 71 15.53 76 16 1 5 4.5 4,78 5
38 3 68 66,35 T7Ce747T1 - 15 2 4 3 3,19 3
37 0 63 65 69.1469 . 14 0 2 2 2.12 2
3 1 65 64.9 68.61 69 13 1 2 1.5 1,59 2
‘ : .12 1 1 1

05 . 0,53

N=94o



244

PERCENTLIE COMPUTATION FOR AGE 19,

SINGLE STNGLE

DIGIT f.cf. cfmp. cpmp. PR. DIGIT f. cfo cfmpo cpmpo PR,
SCORE ' SCORE
Cl. CI.
58 1 94 93.5 99,46 99 3% 2 64 63 67.02 67
857 0 93 93 98,93 99 34 4 62 60 63,82 61
56 0 93 93 98.93 99 33 1 58 57,5 61,17 61
55 1 93 92.5 98,40 98 32 5 57 54095 57,97 58
54 0 92 92 97.87 98 31 1 52 51,5 54,78 55
53 0 92 92 97.87 98 30 1 51 5065 53,72 54
52 0 92 92 97.87 98 29 4 50 48 51,06 51
51 3 92 90.3 96427 96 28 2 46 45 47,87 48
80 1 89 88¢5 94.14 94 27 3 44 42,5 45,21 45
49 0 88 88 93,61 94 26 1 41 40,5 43,08 43
48 2 88 87 92,55 93 25 2 40 39 41,48 41
47 4 86 84 89.36 89 24 5 38 39,5 37.76 38
46 O 82 82 B87.23 87 23 6 33 30 31,91 32
45 . 0 82 82 87.2387 22 0 27 27 28.72 29
44 O 82 82 87.23 87 21 - 5 27 24,5 26.06 26
43 1 82 81.3 86,70 87 20 2 22 21 22,34 22
42 0 81 81 86.17 86 19. 6 20 17 18,08 18
41 S 81 78.583.5184 . 18 6 14 11 11,70 12
40 2 76 7> 79.78 80 17 3 8 6.5 609 7
390 6 T4 T1 T3.53 76 - 16 1 5 4.3 4,78 5
38 3 68 66,3 7Ce74 79 . 15 2 4 3 319 3
37 ‘0 65 65 69,1469 14 0 2 2 2,12 2
36 1 63 64,5 68.6169 - 13 1 2 1.5 1.59 2
‘ 2 1 1 o5 . 0s53 1

N=94o
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STANINE COMPUTATION FOR TOTAL SAMPLE,

SYNGLE" ~Ydeal SINGLE ' Tdeal
DIGIT fo cfo cfeit cfe% DIGIT fo cfe cfo% cfo%
ggggg . {Sf X 100y% X Ny Score ( €£.X 100)% X N,
STHe N 100 DISTH. TN YF00
67 1 2396 100 1008 35 76 1512 63,10 143746
66 1 2395  99.96 34 63 1436 59,93 (60%)
65 1 2394 - 99,91 33 - 82 1373 57,38
64 2 2393  99.87 32 68 1291 53,88
63. 4 2391 99,79 31 64 1223 51,04
62 2 2387 99.62 30 70 1159 48,37
61 2 2385 99,54 29 78 1089 45,45
60 7 2383 99045 28 84 1011 42,19
_ 05804
59 9 2376 9916 27 76 927 38.68 (40%)
58 8 2367 96076 26 83 851 35,51
57 22 2359 | 98.45 25 86 768 32005
56 12 2337 97.53 24 70 682 2846
55 12 2325 ' 97.03 23 69 612 25,54 851408
54 16 2313 © 96,53 . . 22 71 543 22,66 (23%)
53 24 2297 95086 (96%) 21 64 472 19469
52 22 2273 94,86 20 61 408 17,02
51 18 2251 93,94 19 48 347 14.48
50 25 2233 93,19 18 48 299 12,47 263456
49 31 2208 92415 17 © 65 251 1047 (11%)
48 33 2177 90,85 16 35 186 7,76
47 3% 2144 89448 , 45 4, 15 35 151 6030
46 35 2109 88.02 (89%) 14 32 116 4.84 95,84
45 32 2074 86656 13 23 84 3,50 (4%)
44 40 2042 83,22 12 20 61 2,54
43 5% 2002 83.55 11 13 41 1.71
42 31 1947 81026 10 5 28 1016
41 60 1896 79413 Lo, o, 9 8 23 0695 "
- 40 T1 1836 76.62 (77%) 8 .7 15 062
39 70 1765 73466 7 3 8 0033
38 59 1695 70465 6 3 5 0,20
37 61 1636 68428 5 2 2 0,08
36 63

1575 65473 - "N = 2396,
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STANINE COMPUTATION FOR AGE 19.

T SINGLE ' Tdeal SINGLE Ideal

DIGIT fo cfe cfo cfe%  DIGIT fo cfo cfok cfo
gggggl. - (efx 109 X N (S£_X 1004 % X Ny
5 1 94 100 | 33 1 58 61,70

57 0 93 98493 32 5 57 60,63 6.4
56 O 93 98,93 31 1 52 5%.31(60%)
55 1 93 98,93 30 1 51 54625

5 0 92 97.87 29 4 50 53.19

53 0 92 97,87 4 28 2 46 48,93

52 0 92 97.87 .27 3 44 46,80

51 . 3. 92 97487 44,24 26 1 41 43,61
50 1 89 94,68 (96%) - 25 2 40 42,55

49 O 88 93,61 : 24 5 38 40,42 .,
48 . 2 88 93.61 23 6 33 35,10 (40%)
47 4 86 91648 o (o 22 0 27 28,72

46 0 82 89,23 (89%) 21 5 27 28,72

45 0 82 89,23 20 2 22 23.40 .
44 0 82 89423 19 6 20 21,27 {23% )
43 0 82 89.23 18 6 14 1489 o o,
42 0 81 86017 17 3 8  8o51 (11% )
41 .5 81 86617 16 1 5 5,31

40 2 76 - 80,83 15 2 4 425, .
39 6 74 18,72 72,38 14 0 2 2412 (4% )
38 .3 68 72,34 (77%) 13 1. 2 2012

37 0 65  69.14 12 11 1,06

36 165 . 69414 TN —oa

33 2 64 68,08

34 4 62 @ 65,95
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STANINE COMPUTATION FOR THE. AGE 18

“SINGLE : 1deal SINGLE ideal
DIGIT fo cfe cfe% cfe% DIGIT fo cfo cfo¥h  cfo%
g?g¥§I (SEX 100)(%1x Ny §%9¥§1 (&f ﬁ 100356 X N

Rl N 5 ° ! 100

€66 1 214 100 . 36 7 158 73.83 -

65 0 213 - 99,53 35 2 151 70056

84 © 213  99.53 34 6 149 69,63

63 0 213 99,53 33 10 143 66082

62 0 213 99:53 32 4 133 62,15

61 0 213 99,53 314 129 69028 o,
60 0 213 99.53 30 5 125 58.41 o
59 0 213 99,53 29 2 120 56,07 .

58 0 213  99.53 28 6 118 55.14

57 0 212 99,53 27 8 112 52,34

56 3 212 - 90,06 26 8 104 48,59

55 0 209 97.66 25 13 96 44.85 o
54 1 209 97.66 24 5 83 38,79 (40%)
53 2 208 97.19 23 5 78 36645

52 2 206 96426 .. ,, 22 9 73 34,11

51 2 204 95,32 (96X) 21 15 64 29,90

50 1 202 94,39 20 14 59 2757 .,
49 1 201 93.92 19 5 45 21,03 (23%)
48 3. 200 99,45 18 9 40 18,69

47 6 197 92,05 17 4 31 14.48

46 0 191 98425 16 3 27 12:62 ,, .,
45 3 191 98.25 o .. 1505 24 1121 o
44 .2 188 87485 (ggu) 14 3 19 887

43 2 186 86491 13 2 16 T.47
42 2184 85,95 126 14 6054 g o
41 5 182 83,04 1 4 8 374 (e
40 3 . 177 82.M 10 2 4 1,86

39 2174 81.30 .9 2 2 0,93

38 7172 80,37 :

37 7 165 77.10 1058 N 24

(77%)
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STANINE COMPUTATION FOR THE AGE 17

“SINGLE Tdeal SINGLE _ ~Ideal

DIGIT fo cf <cfe% cfo% Eégég fo cfo cfe% cfo%
SCORE (cf X 100y % X N Dront (&feX 100 X N
DISTRI. N 700 ° N 00
67 1 431 100 35 17 304 70053

66 O 430 99,76 34 5 287 66058
65 0 430 99476 33 16 282 65024

64 1 430 99,76 32 11 266 61,71

63 1 429 99,53 31 20 255 59616

62 0428 99,30 30 17 235 54652 . .
61 0 428 99430 29 21 218 50458 (60:%)
60. 2 428 99,30 28 18 197 45,70

5%% 2 426 98,83 277 16 179 41s83
58" 1-424 98,37 ; 26 19 163 37.81 (40%)
57 4 423 98.14 : 25 20 144 33,41

56 1 419 97421 24 10 124 28.77

55 4 418 96498 413,76 23 12 114 26045 .
54, 4 414 96405 (96%) 22 19 102 2366 99,13
53 2 410 95.12 21 17 83 19025 (23%
52 5 408 94066 20 7 66 1531

51 O 403 93,50 19 9 59 13,68

50 7 403 93,50 18 10 50 41660 47041
49 6 396 9187 17 9 40 9,28 (11%)
48 3 390 90.48 16 10 31 7.19

47 0 387 89,79 15 3 21 4687 '
46 4 387 89,79 oo 14 4 18 4017 17,24
45 3 383 8886 (89%) 13 6. 14 3,24 ( ay%)
44 3 380 88,16 12 1 8 1,85

43 6 377 B7.47 11 0 7 1062

42° 11 371 86,07 10 0O 7 1062

41 9 360 83,52 9 3 7 1062

40 10 ‘351 810,43 8 3 4 0,92

39 12 341 791 4oy g7 7 0 1 0623

38 7 329 76033 (77%) 6 0 1 0,23..

37 '8 322 74,70 ° 5 1 1 0023

36 10 314 72,85 N = 431

).



249
" STANINE COMPUTATION FOR THE AGE 16

SINGLE Tdeal SINGLE “Ideal
DIGIT focfo cfo% cfo% DIGIT fo cfo cfo% cfo% |
broher, (S e BOTS,  eHeasl
65 1 480 100 . 3% 16 274 57,08

64 0 479 99,79 34 17 258 53,75

63 1 479 99,79 33 12 241 50,20

62 1 478 99,58 32 15 229 47.70

61 2 477 99,37 ' 31 7 214 44,58

60 4 475 98,95 30 11 207 43,12

59 4 471 98,12 20 14 196 40,83 192
88 2 467 97029 28 9 182 37,91 (20%)
57 9 465 96087 .. o 27 11 173 36,04 |
56 1 456 95 (96%) 26 12 162 33,75

"85 2 455 94,79 25 18 150 31,25

54 1 453 94,37 24 16 132 27.5

83 7 452 94,16 23 11 116 24016 . o
52 3 445 92,70 22 9 105 21,81 (23%)
51 3 442 92,08 21 90 96 20

50 5 439 91,45 20 11 86 1791

49 7 434 90,41 42702 19 12 75 15,62

48 4 427 88495 (559) 18 7 63 13,12

47 6 423 88012 17 15 56 1166, o
46 11 417 86487 16 5 41 8054 (.0
45 6 406 84.58 15 9 36 Te5 -

44 8 400 83,33 - 14 9 27 5,62 19;2
4313 392 81,66 13 5 18 375
42 13 379 78495 449 ¢ 12 6 13 2470

4112 366 76025 (o 11 2 7 1.45

40 20 354 73,79 * 10 1 5 1,04

39°14 334 69,58 9 0 4 0,83

38 14 320 66466 | . 8 3 4 0,83

3717 306 63.75 () 7 1 1 0,20

36 15 289 60620 ,gq N = 480 ‘



“SINGLE
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STANINE COMPUTATION FOR THE AGE 15.

ideal SINGLE

Tdeal

DIGIT feo cfe cfe¥ cfe% DIGIT f, cfo cCfo¥ cE£%
DferRr, (S0 (S22 ( Sgp)

54 1 516 100 34 13 293 56078

63 2 515 99,80 33 12 280 54,26

62 1 513 99,41 32 16 268 51493

61 0 512 99,22 31 13 252 48,83 ——
60 1 512 99.22 30 12 239 46,31

50 2 511 99,03 29 12 227 43s99

58 1 509 98,64 28 20 215 41.66 .. .
57 4 508 98.44 27 20 195 37579, .
56 4 504 97.67 26 18 175 33.91

55 2 500 96451 25 14 157 30,42

54 5 498 96451 0. .. 24 21 143 27,71

53 5 493 95.54 g4 23 21 122 23.64 .
52 6 488  94.57 2211 101 19:57 .y
51 5 482 93,41 21 14 90 17:44

50 5 477 92.44 20 12 76 14,72

49 8 472  91.47 19 8 64 12,40

48 6 464 8992 ;o0 ., 18 T 56 10,85 _ .
47 15 458 88,75 (goo) 1708 49 9049 ..
46 6 443 85.85 16 9 41  7.94

45 10 437  84.68 15 8 32 6020

-44 10 427 82,78 147 24 465 0
43 8 417  B0.81 13 4. 17 3029 (45
42 13 409, 79626 595 4, 12 5 13 2051

41 13 396 76.74( 00 ) 11 2 8 1055

40 10 383 74,22 0O 1 6 1,16

39 20 383 72,28 9 0 5 0,96

38 17 3353 68,41 8 0 5 0,96

37. 9 336 65,11 7 B 5 0,96

36 14 327  63.37 (40 6 3 3 0058
135 20 313 60.65 549 ¢ N = 516
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STANINE COMPUTATION FOR THE AGE 14,

0028

N = 346o

SINGLE ~Tdeal5INGLE ~¥Jeal
DIGIT focfe cfo% cfo% DIGIT fo cfo cfo% cfol%
SCORE -~ ,cf X 1004,% X Ny SCORE c¢f X 100 ,ef X N
DISTRI. '("‘N’l")(z%ﬁﬁ‘) DISTRI. ) Ffo5—)
59 1 346 100 32 8 185 53,46

. 58 2 345 99,7 31 12 177 51.15

'B7 2 343  99.13 30 12 165 47,68

5 0 341 98055 29 8 153 444219

55 2 341 98655 28 18 145 41,90 .
54 . 3 339 97,97 27 8 127 36,70 (40;)
53 5 336 97010 54, 4¢ 26 20 119 34,39

52 1 .331 . 95066 (96%)1 25 8 99 28,61

51 2 330 95037 24 10 91 26030

5 2 328 94.79 23 8 81 23041

g : : 97,58
49 2 326 94,21 22 8 73 21,09

. L (23%) -
48 8 324 93.64 21 8 65 18,78
47 3 316 91032 20 10 57 16047
46 6 313 90046 19 5 47 13,58
45 7 307 88.72 307,14 18 3 42 12,13
44 11 300 86470 (89%) 17 16 39 11.27 o oo
43 13 289 83,32 16 3 23  6.64 (11%)
42 7 274 79019 15 6 20 5,78

41 9 267 77,16 L4 4 14 4 14 4,04 L. o
40 12 258 74056 (77%) 13 2 10 2899 (4%)
39 12 246 71,09 12 1 8 2021

38 6 234 67.63 1 2 7 2,02

37 7 228 65989 10 0 5 1044

36 10 221 63.87 9 3 5 1,44

35 9 211 60098 o0 8 1 2 0e57

34 7 202 58038 (60%)' 7 0 1 0,28

33 10 195 56035 6 0 1 0,28

‘ ' 5 1 1
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STANINE COMPUTATION FOR THE AGE 13o

SINGLE —1dealS INGLE Tdeal

DIGIT fo cfo cfo¥ % cfo% DIGIT fo cfo cfo% gfo/:
SCORE cf X 100 X N _y SCORE cf X _100;% X Ny
DISTRI. ( —) 555 ) pISTRI. (= 9?66‘”
58 1 229 100 33 12 117 51,09
57 2 228 99,56 - . 32 9 105 43,85
56 2 226 98.68 31 5 96 41.92 91,6
55 1 224 97,82 30 8 91 39673 (40%)
54 2 223 97.37 o 29 -15 83 36,24
53 3 221 196050 59 54 28 9 68 29069
52 4 218 95419 (geery 27 5 59 25,75
51 3 214 93,44 26 2 54 23,58
" | 52067
50 4 249 92,14 25 88 52 22,70 (23%)
. - ’ » . (4
49 6 207 90439 543 o 24 1 44 19.21
48 7 201 87077 (goy) 23 3 43 18,77
47 1 194 84471 22 11 40 17.46
46 7 193 84,27 21 2 29 12,66
45 2 186  '81.22 - 20 427 11,79 19
44 4 184 80435 19 123 10:04 (.0
43 9 180 78460 446,33 18 3 22 29,60
42 4 1M 74,67 17 7 1 802
| (77%) 7 S
41 7 167 72492 16 -3 12 524
40 8 160 69,86 | 15 0. 9 3:93 (4,
39 3 152 66037 14 4 9 3,93
38 2 149 65,06 13 2 5 218
37 10 147 64019 13704 12 O 3 1031 9016
36 6 137 59082 (goy) 11 2 3 1031 (40
1 1 .0.43

35 7 131 57.21 o 10

34 7 124 54415 N = 229,
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'STANINE COMPUTATION FOR AGE 12,

JINGLE —Ydeal  SINGLE Tdeal

DIGIT fo Cfe cfoei cfof DIGIT fo cfo cfa¥ 5f9%
ggg?gl. ‘ (cfX1 OO) (% X ) (C‘f;:;" OO) (,o_f)(goN)
5% 1 86 100 33 9 57 66.27 .

55 0 85 98,83 32 0 48 55,81 (60%)

54 0 85 98,83 31 2 48 55,81

53 0 85 98.83 30 4 46 53,48

52 1 86 98483 (29 2 42 48.83

51 0 B84 97467 28 2 40 46s51

50 0 84 97.67 S 27 5 38 44:18 "3404
49 1 84 9767 4, s 26 3 33 38,37 (20%0
48 083 96451 (ge 25 3 20 34,88 :

47 08 83  96.51 : 24 2 27 31,39

46 1 83 96451 23 3 25 29,06

45 1 82 95,34 22 4 22 25,58 19.78
44 2 81 94.18 21 3 18 20493 ()

43 1 79  91.86 _ 20 1 15 17:44

42 1 78 90669 ¢ 54 19 2 14 16627
41 0 77 89453 (goo) ~ 18 3 12 1395 - |
40 6 77 89453 17 3 9 10.46 9.46
139 1 7T 82.55 161 6 697 (g
38 3 70 81.39 A 15 2 5  5:81

37 3 67 77490 (¢ o 14 1 3 348 4 44
136 0 64 Tded1  (op S13 1 2 2:32 4y

35 3 .64 74,41 ' 12 0 1 .16

34 4

61 70093 , , W
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STANINE COMPUTATION FOR CLASS Xo

SINGLE Tdeal SINGLE T Tdeal

DIGIE focfe Cfo% l Cfo% DIGIT focfo Cfo% Cfo%

SCORE fef X 100} (¥ X N} SCORE fef X 1003¢% X N )

DISTRI, N’ \"700 DISTRI. N TO0

67. 1 599 100 37 14 331 55.25

66 O 598 99.83 - 36 18 317 52492

65 1 598 99.83 | 35 16 299 49,91

64 1 597 99466 34 14 283 47.24

63 4 596 99,49 33 22 269 44,90

62 2 592 98,83 32 15 247 41,23,

61 2 590 98,49 31 17 232 38,73 (40;)

60 6 588 98,16 30 14 215 3589

59 7 582 97016 con 0p - 29 14 201 33655

58 5 575 95,99 (96%) 28 15 187 31,21

87° 16 570 95,15 27 16 172 28,71

56 4 554 92,48 26 15 156 26404

85 8 550 91.81 | 25 18 141 23,53

54 5 542 90,48 24 11 123 20,53 13777
- ) e74

53 11 537 89,64 23 19 112 18,69 (23%)

533011

52 10 526  B87.81 (go., 22 10 93 15,52

51 7 516 86,14 y .21 12 83 13,85

50 9 509 84697 20 12 71 1185 4o oo

49 7 500 83,47 19 9 59 984 (.o

48 4 493 82,30 18 8 50 80,34

47 11 489 81,63 | 17 1 42 T.01

46 8 478 79,79 S 16 9 31 BetTpg o0

45 13 470 78,46 15 6 22 367 4,

S 461023 , - i

44 10 457 76029 “° .14 4 16 2467

43 13 447 T74.62 (77%) 13 2 12 2,00

42 21 432 72,45 12 4 10 166

41 23 413 68,94 11 6 1000

40 24 390 65,10 | 10 1 5 0,83

39 19 366  61.10 554 4 9 3 4 0066

38 16 347  57.92 (40y) 8 1. 1 0016

N =399,
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STANINE COMPUTATION FOR CLASS IXo

N = 5996

“SINGLE Tdeal SINGLE Tdeal
DIGIT fecfo cfo% cfo% DIGIT fo cfo cfo¥%  cfol
Failas O N G ST
66 1 599 100 36 17 450 75012
65 0 598 99,83 35 20 433 72,28
64 O 598 99,83 34 15 413 68494
63 0 598 99,£3 32 19 398 66044 3594
62 0 598 99,83 32 31 379 63627 (40y)
61 O 598 99.83 31 19 348 58,09
60 1 598 99,83 30 16 329 54,92
59 1 597 99,66 29 22 313 52,25
58 2 596 99449 28 25 291 48,58
57 3 594 99,16 27 22 266 44,40
56 1 591 98,66 26 26 244 40.73
55 2 500 98,49 25 31 218 36039 229°6
54 5 588 98016 24 24 187 31,21 (4%
53 6 583 97,32 23 18 163 27.21
52 '3 577 96432 . 22 18 145 24020 159, 77
51 4 574 95,82 57504 29 20 127 21.20 (,3y)
50 4 570 95,15 (96%) 20 17 107 17.85
49 85 566 94,49 19 17 90 15,02
48 5 561 93665 18 13 73 12018

47 T 556 9282 17 14 €0 10,01 0289
46 . 4 549 91.65 16 8 46 767 (1%
.45 4 545 90,98 15 9 38 6.34
44 5 541 90,31 14 8 29 4.84

43 10 536 89048 .. . 13 5 21 350 ?3;36

.42 10 526 8781 oo, 12 5 16 2.67

_41..12 516 86414 11 3 11 1.83

.40 15 504 84,14 10 2 8 1,33

39 16 489  81.63 9 2 6. 1,00

138 11 473 T78:96 (0, 8 2 4 0.66
37 17 450 75.12 L . 2 2 0,33



2586

STANINE COMPUTATION FOR CLASS VIII.

—SINGLE —Tdeal SINGLE

DIGIT f. cfe Cfo% Cfo% DIGIT fo. Cfo- cfo— gcfifc/%l
brotrr, (R (EAH) (L0 I
5 1 599 100 32 9 308 51,41
58 0 598 99,83 31 13 299 49,92
57 2 598 99,83 30 15 286 47,75
5% 6 596 99449 29 16 271 45,24
55 0 590 98649 28 16 255 42,57 . o
54 4 590 98,49 27 19 239 39,89 (40%
53 5 586 97,82 . 26 18 220 36,72
52 7 581 96699 595 4 - 25 22 202 33,72
51 6 574 95082 (gqyy - 24 18 180 30005
50 7 568 94,82 23 13 162 27,04
49 13 561 93,65 © 22 17 149 24087 .
48 11 548 91,48 | 21 12 132 22,04 (.0
47 15 537  89.64 544 4, 20 17 120 20,03
46 13 522 87414 (o) - 19 11 103 17679
45 10 509 84,97 | 18 15 92 15635
44 7 499 83,30 C17 22 77 12085 o oo
43 12 492 82,13 16 10 55 9018 ..
42 12 480 80,13 . . - 15 8 45 7,51
4114 468 78013 o0 5o 14 5 37 6017
40 17 454 75,79 (47g) 13 10 32 5.34 ., o
39 20 437 72495 126 22 3.67 ()
38 19 417 69.61 11 5 16 2,67
37 14 398 64094 .10 1 11 1.83
36 19 384 64010 9 2 10 1,66
35 28 365 60093 550 4 8 3 8 1633
34 17 337 56026 (¢ 7 0 5 083
33 12 320 53,42 .6 3 5 0083
5 2 2 033
N =5990



“SINGLE
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STANINE COMPUTATION FOR CLASS VII.

. Tdeal SINGLE Tdeal

DIGIT fo cfe cfe¥ cfo% DIGIT fo cfo  cfo¥% cfo%
ome, (Lot o T e el
58 1 599 100 32 13 358 59,76

57 1 %598 99.83 31 15 345 57,59

5% 1 597 99,66 30 25 33C 85,0y

55 2 596 99049 29 26 305 53,91

84 2 594 99,16 28 28 279 46,57

853 2 592 98,83 27 19 251 -41096“;;906
52 2 590 98,49 26 24 .232 38,73 ',
51 2 588 98,16 25 15 208 34,72

50 4 586 97082 24 17 193 32,22

49 6 982 97,16 23 19 176 29,38

48 13 576 96416 o0 o) 22 26 157 26021 .. oo
47 2 563 93498 (o4 21 20 131 21086 .0
46 10 561 93465 20 15 411 18,53

45 5 551 91,98 19 11 96 16,02

44 18 846 91418 ..o . 18 13 85  14.19

43 20 528 88419 (goq) 17 18 72 12:02 o o
42 8 508 R 168 54 9,01 (o
41 11 500 83,47 15 12 46 7,67

40 15 489 81,63 14 14 34 5.67 ,o oo
39 15 474 79,13 136 20 3.33 )

38 13 459 76,62 461023 12 5 14 2,33

37 21 446 74,45 (T7H) M1 5 9 1,50

36 9 425 70495 10 1 4 0066

35 12 416 69,44 9 1 3 0,50

34 17 404 67044 (gon) 8 1 2 0,33

33 29 387 64060 550 4 7 1 1 0016
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DETERMINATION OF DEVIATION IQ FOR AGE 12

SCORE SCORE

RANGE Z DIQ RANGE 2 DIg
56 2.83 143.33s145 20 =002 99.64=100
32 241 138.582139 28 =.92 97.93= 98
49 2,09 133.50=134 27 =023 96.25= 96
46 1.77 128.420128 26 <033 94.%6= 93
45 1.67 126.73=127 23 .44 92.87= 93
44 1.36 125.04=123 28 =93 99,97= 9%
43 1.4% 123.2 =123 23 =.65 89.48= §9
42 1.3% 121.65=122 22 =.76 87.79= 88
40 1.14 118.26=118 29  =.86 B86.09= 8%
39 1.03 196.97=197 20 =,97 84,40z 843
38 0.93 114.88<115 19 =$.08 82.79= 83
37 0.82 113.18=113 18 =1.98 84.02= B89
33 0,61 109.80=1%0 17 =9029 79.32= T4
34 0.50 108.11=108 16 1,39 77.63= 78
33 0,40 106.81=108 935 =1.30 75.94= 76
31 - 0.18 103,03=103 14 1,60 74.24= 74
30

=08 101.33=:108 13 =179 72.55= 73
f 99 =9.92 69.96= 69

. -Hoan = 29,29 SeDe = 9,45



- 259
DETERMINATION OF DEVIATION IQ FOR AGE GROUP OF 13,

nE 2 org S . o
58 2416  134.62=135 31 =027  95,52=96
87 2,07 133.17=133 30  =0.38 94.07=94
56 1.98  131,72=132 29  =0,46 92.62=93
55 1.89 = 130.27=130 28  «0.55. 91,18=91
84 1.80 128.82=129 27 - =0.64 89,73=90
83 1,71 127.38=127 26 ~0,73 88,28=88
52 1.62 125.93=126 25 =0,82 86.83=87
51 153  124.48=124 24 =0.91  85,39=85
50 1.43 123,03=123 23 -0,00 83.94=84
49  1.34 121.58=122 22  =1.09  82,49=82
48 10,25  120.14=120 21 =1,18 81,04=81
47  1.16  118,69=119 20 =1,27  79,59=80
46 1,07 117.24=117 19 - =1.,36 78,15=78
495 0498 115.79=116 18 <1.,45 76,70=77
44 0,89 114.34=114 17 =1.54  75,25=75
43 0,80 112,90=113 16 =1.63° 73,80=74
42 0,71 111.45=111 15 <1.81  70,91=71
‘41 0,62 110.00=110 14 <1.90  69,46=69
40  0.53 108.55=109 13 =2,08 66056=67
39 0.44 107.10=107 12 =2.18 65,11=65

38 0.3%5 105,66=106
37  0.27 104.21=104
36 0e17  102,75=103
35 0,08 101.31=101
34 -0.08  99.86=100
33 -0.09 . 98.42= 98
32 =0.18  96.97= 97

MEAN = 34,09, S.Do = 11,05,
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' DETERMINATION OF DEVIATION IQ FOR AGE 14o

SCORE SCORE

RANGE Z DIQ RANGE Z DIQ
50 2,44 139,12=139 31 =001 9804 =98
58 2,35 137.21=138 30 =019 96094=97
57 2,26 136021=136 29 =037 95.49=95
55 2,08 133,30=133 28 =0037 94,03=94
54 1,99 131,85=132 27 =0,46 92.,58=93
53 1,9 130.4 =130 26 «0055 91012=91
52 1,80 128094=129 25 =064 89067=90
851 1,71 127.49=127 24 =Co73 88,21=88
50 1062 126,03=126 23 =CoB2 86076437
49 1,53 124,58=125 22 =0e91 85,30=85
48 1,44 123,12=123 21 =0099 83.85=84
47 1.35 121.67=122 20 =91 82.4 =82
46 1026 120s21=120 19 =1019 80,94=81
45 1,17 118.76=119 18 =4028 79,49=79
44 1,08 117.30=117 17 =1,37 78.03=78
43 0,99 115.85=116 16  =io46 BB58=T7
42 0,9 114.4 =114 15 w055 75412=75
41 0,80 112.94=113 14 =1.64 73,67=74
40 0,71 111.49=111 13 <=1,73 72.21=72
39 0.62 110,03=110 12 =1,82 70076=71
38 0,53 108,58=109 11 - =1091 69¢30=69
37 0044 107.12=107 9 =2,1 6604 =66
36 0,35 105,67=106 8 =2619 64.94=65
35 0,26 104,21=104 5 =246 60058=61
34 0,17 102,76=103 |
33 0,08 101,30=101
32 0,09 99,85=100 |

Mesn = 32,10, Se.De = 116
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DETERMINATION OF DEVIATION IQ FOR THE AGE OF 15.

SCORE SCORE

RANGE Z DIQ RANGE Z DIQ
64 2095 147,26=147 31 =0o05 99,05=99
63 2.86 145,80=146 30 =0015 97.58=98
62 2.77 144,34=144 29 =0024 96,12=96
60 2,58 141.42=141 28 =033  94,66=95
59 2049 139,96=140 27 =0042 93,20=93
58 2,40 138,50=139 26 ~0e51  91a74=92
57 2031 137,04=137 25 =060  9028=90
56 2422 135,57=136 24 ~0.60  88.82=39
55 2013 134011=134 23 =078  87.36=87
54 2,04 132.65=133 22 =0,88 85,89=86
53 1¢94 131019=131 29 =0.07 84,43=84
52 1485 129,73=130 20 =1,06  82.97=83
51 1076 128,27=128 - 19 =1015  81.51=82
50 1467 126481=127 18 =1¢24  80,05=80
49 1,58 125,35=125 17 =133  7859=79
48 1,49 123,89=124 16 <1042  77,13=77
47 1040 122,42=122 15 w1652  75.67=76
86 1031 120.96=121 14 <1461  74.21g74
45 1621 119.50=120 13 «1a70  7274=73
44 1012 118,04=118 12 =179 71028=71
43 1,03 116,58=117 11 =1o88  $69.82=70

42 0,94 115,12=115 10 <=1.97 68,36=68
41 0,85 113.66=114 7 =2425 63,98=64
40 0,76 112020=112 6 =2034 6205263
39 0667 110,73=111 -

38 0057 109427=109 MEAN = 31,65

37 0448 107.81=108 SoDe
36 0039 106,35=106

35 0030 104489=105
34 0021 103,43=103
33 0012 101,97=102
32 0003 100651=101

N

10695
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DETERMINATION OF DEVIATION IQ FOR THE AGE GROUP OF 16.

SCORE - SCORE :
RANGE Z DIQ RANGE Z DIQ
63 2,56 141.11=141 36 0,24 103.84=104
63  2.40 138054=139 35 0015  102,55=103
62 2032 137252137 34 0,07 101.27=107 "
61  2.24 13%,97=136 33 =0.00  9$3,98=100
60 2.96 134.68=135 32 =0,08 08,70= 98
39 2,08 133.40=133 31 =016  97.41= 97
38 2.00 132.11=132 30 =0.24  96.13= 96

87 1.92 130.83=131 29 =0,32  94.84= 95
S6 1.84 129.54=130 28 <=0,40  93,56= 94
55 1.76 128,268128 27 <=0.48 92.27= 92

. 54  1.68 126,97=127 26 =0.36  90,99= 99

83 .60 123,68=126 2% =0.64 B9, 70= .90
852 1,52 124.40=124 24 <0,72 88,42= 88
51  1.44 123.11=123 23 =0.80 B87.93= 87
S0 49436 121.83=122 22 =0,88 85,85z 86
49 1.28 120,54=121 21 «0,96  84,56= 83
48  1.20 119.26=119 20 1,04 83,28= 83
47 1412 117.97=118 19 =9.42 81099= 82
46 1,04 116.69=117 18 1,20  80.71= 81
4% 0,96 143.40=115 17 =1.28 79.42= 79
44 0,88 114.12=114 16 =1.36 78,13z 78
43 0.80 192.83=113 15 =1.44 76085= 77
42 0,72 111.53=112 14 =152 75.56= 76
41 064 110.26=110 13 =1.60  74,28= 74
40 0.64 108.98=109 12 =1.68 72099= 73
39 0,48 107.69=108 11 =1.76 710792 72
38 040 106.41=106 10 =1.84 70.42= 70
37 0e32 105,12=109 8 2,00 67.85= 68

7 =2,08 68,57= 67
MEAN = 33,01 3 SeDoe = 12645, '
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DETERMINATION OF DIQ FOR AGE GROUP OF 17,

SCORE SCORE

RANGE Z DIQ RANGE Z DIQ
67 3029 152068=153 34 0,27 104.33=104
64 3,01 148,29=148 33  0o17 102,87=103
63 2,92 146082=147 32 06,08 101.40=101
60 2,65 142.43=142 31 =003 99,94=100
59 2056 140,96=141 30 =0.09 98.47= 98
58 2,46 139,50=140 29 =018 97.01= 97
57 237 138,03=138 28 =0627 995.54= 96
56 2,28 136.57=137 27 =036 94,08z 94
55 2,19 135.10=135 26 =046 92,61= 93
84 2,10 133,64%134 25 =0:55 91.15= 91
53 2,01 132,17=132 24 <0064 89.68= 90
52 1,91 130,71=131 23 ~0,73 88.21= 88
50 1,73 . 127,78=128 22 <0082 86.75= 87
49 1,64 126,31:2126 21 ~0.91 £5,28= 85
48 1,55 124.84=125 20 1,01 83.82= 84
46 1.36 121,91=122 19 =1.10 82,35= 82
45 1.27 120645=120 18 =1.19 80.89= 81
44 1.18 118098=119 17 ~1028  79.42= 79
43 1,09 117.52=118 16 =137 T7.76= 78
42 1.00 1160,05=116 15 =1.46  76.49= 76
41 0,91 114,59=115 14 1,56  75.03= 75
40 0,82 113.12=113 13 ~1.65  73.%6= 74
39 0672 111,66=11Z 12 =1.74  72s10= 72
38 0063 110419=110 9 «2,01 67.70=68
37 0.54 108.73=109 8 =2,10 686024= 66

36 0ed5 . 107.26-’-’-107 5 =2,38 61.84:= 52
35 0636 105,80=100

MERN =31004 ¢ SoDo = 10,92
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DETERMINATIOM OF DEVIATION IQ FOR AGE GROUP OF 18,

SCORE | SCORE

RANGE Z DIQ SCORE Z DIQ
66 3015 150,52=151 32 0,23 103,79=104
57 2638 138,15=138 31 0015  102041=102

56 2029 136.78=137 30 0,06  101,04=101
54 2,12 134,03=134 29 =0,02  99,67=100
53 2,04 132,65=133 28 =0,10  98,29= 98
52 1095 131,28=131 27 =0:19  96092= 97
51 1086 129,91=130 26 =0027  95.54= 96
50 1,78 128,53=129 25 =0636  94,17= 94
49 1,69 127,16=127 24 =0,45 92,79= 93
48 1,61 125,78=126 23 0,53  91.42= 91
47 1.52 124,41=124 22  =0,62 90, 04= ©9
45 1,35 121.66=122 21 =0,70  88,67= 89
44 1.26 120,28=120 20 =0,79  87.29=87
43 1,18 118,91=119 . 19 =0,87  85,92= 86
42 1,09 117,53=118 18 =0,96  84,54= 85
41 1,01 116.16=116 17 =1,05  83,17= 83
40 0,92 114,79=115 16 =1.13  81,80= 82
39 0083 113,41=113 15 =1,22 80,42= 80
38 0075 112:04=112 14 1,30  79,05= 79
37 0,66 110.66=111 13 =1.39 77.67= 78
36 0,58 109,29=109 12 =1,48 76.30= 76

35 0049 107.91=108 11 =1056 74.92= 75
34 0,40 106,54=107 40 =1.65 73.55= 74

33 00,32 103,16=105 9 =1.73 72:17= 72

MEAN =29024:' SeDo = 11 0640
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‘DETERMINATION OF DEVIATION IQ FOR THE AGE GROUP OF 19,

SCORE "o ™o SCORE

RANGE  Z_ -7~ . DIQ . RANGE Z DIQ
58 2055 140.87=141 32 0,20 103,22=103
55 2028 136653=137 31 011 101,78=102
516 1092 130, 74=131 30 0402 100,33=100
50 1683 129.29=129 29 =0,06 98088= 99
48 1,64 126,39=126 28 <0016 = 97.43= 97"
47 1,55 124094=125 27 =0:25 . 95,98= 96
43 1219 119415=119 26 =0034 94,54= 95
41 1,01 116.26=116 25 =043 93,09= 93
40 0,92 114081=115 24 =0052  91.64= 92
39 0083 113,36=113 = 23 =0.61 90,19= 90
38 0,74 111.91=112 21 =0o79 37,30= 87
36 00,56 109,02=109 20 =0,88 85,85= 86
35 0,47 107,57=108 19 <0y97 84,40= 84
34 0,38 106,12=106 18 =1,06 82095= 83’

33 0,29 104,67=105 17 =115  81,50= 82
- | 16 <1025  79097= 80
15 =133  78.61= 79

13 =1.51  75.71=76

12 =160  74.26= 74

MEAN = 29,77
SeDo = 11,05
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DETERMINATION OF DEVIATION IQ FOR CLASS Xe

~ SCORE « SCORE

RANGE Z  DevoIQ RANGE Z DevoIQ

67 2064 142,29=142 36 0,06 100,96=101
66 2047 139,62=140 35 0,02  95,62=100
64 2039 138,29=138 34 0,10  98,29= 98
63 2031 136696=137 33 =019  96.96=997
62 2.22 135.62=136 32 =027  95.62= 96
61 2014 134.29=134 31 =0,35  94,29= 94.
60 2,06 132,96=133 30 =0.44  92,96= 93
50 1.97 131,62=132 29 =052  91,62= 92
58 1489 130,29=130 28 =0,60  90,29= 90
57 1681 128696=129 27 =0.69 88.96= 89
56 1,72 127.62=128 26 =0,77 = 87.62= 88
55 1064 126029=126 . 25 =0.85  86.29= 86
54 1456 124,96=125 24 =0,94  84,96= 85
53 1047 123.62=124 23 -%,02 83.62= 84
52 1,39 122,29=122 22 1,10  82,29= 82
51 1031 120,96=121 21 =1.19  80.96= 81
50 1022 119062=120 20 . =1,27  79.62= 80
49 1,14 118.29=118 19 =1,35  78,29= 78
48 1,06 116.96=117 18 =1.44  76,96= 77
47 0,97  115.62=116 17 =1652  75.62= 76
46 0.89 118.71=114 16 =1.60  74,29= 74
45 0e81 112,96=113 15 =1.69  72.96= 73
44 0,72 111.62=112 14 =177  T1o62= 72
43 0064 110,29=110 13 =1,85  70,29=_70.
42 0,56 108,96=109 12 =1,94 68,96= 69
41 0,47 107.62=108 11 =2,02  67.62= 68
40 0e39 106.29=106 10 =2,10  66,29= 66
39 0431 104,96=105 9 =2,19  64.96= 65
38 0622 103,62=104 8 =227  63.62= 64
37 0e14 102029=102
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DETERMINATION OF DEVIATION IQ FOR GLASS IXe

SCORE ' SCORE

RANGE Z DIQ RANGE 2 DI

66 3043  154,90=155 33 0s27  104,37=104
60 2,85 145,71=146 32 0.17 102.84=103
89 2,76 144.18=144 31 0,03 101.31=101
58 2466 142,65=143 30 =0,01 99,78=100
57 2457  141.12=141 29 «0,10 98.25= 98
56 2047 139.59=140 28 «0,20 96072:2 97
55 2037  137.85=138 27 =0,30  95,19= 95
54 2428 136.53=137 26 =0639 95066 94
53 2,18  135,00=135 25  =0649 9Ze13= 92
52 2409 133,46=133 24 =0,58 960 59= 91
51 1,99  131.93=132 23 =0,43 £9.06= 89
50 1090  130,40:=130 22 =0,77 87,53= 88
49 1,80 128,87=129 21 =0.37 86,00= 86
48 1,70  127.34=127 20 =0:97  84,47= 384
47 1.617 125.81=126 19 =1.06 82.94= 83
46 1.51  124.28=124 18 =1.16 81.41= 81
45 1.42  122,75=123 17 =1.25  79.88= 80 .
44 1,32 121,22=121 16 =1.35 78035= 78
43 1023 119.,68=120 15 =1.44 76.81= 77
42 1,13  118,15=118 14 =1,54 75.28= 75
41 1,03  116.62=117 13 =1.64 73.75= 74
40 0,94 115,06=115 12 =1,73 72032= 72
39 0,84 = 1130.56=114 11 =1.83 70.69= 71
38 0.75 112.03=112 10 =1.92  69.96= 69
37 0665 110050=111 9 -3y02 67.63= 68
36 0656  108,97=109 8 =2011 66010= 66
35 0046 107.44=107 7 ~2021 64057= 65
34 0036 105.91=106
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DETERMINATION OF DEVIATICN IQ FOR GLASS VIII.

SCORE SCORE

RANGE Z DIQ RANGE Z DIQ
59 2433 437.42=137 31 ~0o06 98,96=99
58 - - - 30 «0015 97.59=98
57 2016 134,67=135 20 =0,23 96022296
56 2008 133,30=133 28 =0032 94084=95.
55 1099 131,93=132 - 27  =0.40 93047=93
54 1690 1300,55=131 2€  =0049 92,10=92
53 1,82 129.,18=129 25 =0o57 90,72=91
52 1,73 127.81=128 24 20,656 89,35=89
51  1¢€5 126,43=126 22 =0,75 87,98=88
50 1656 125,06=125 = 22 =083 86,60=87
49 1448 123,69=124 21 =0.92 85,23=85
48 1629 122.,31=122 2C =1,00 83,86=84
47 1,20 120,94=121 19 =1.09 82043=82
46 1022 119,57=120 18 =1.18 81011=81
45 1613 118.19=118 17  =1.26 79,74=80
44 1.05 1160.82=117 16  =1035 738,36=78
43 0,96 115.45=115 15  ~1.43 76,99=77
42 0,27 114,07=114 14 <1.52 75062=76
41 0o7C 112070=113 13 <1.60 74.24=74
40 0,70 111033=111 12 1069 72.87=73
30 0,62 109,95=110 11 =173 71.50=72
33 Go53 108,58=109 . 10 =186 70.12=70
37 0,45 107.21=107 9 =1,95 68675=69

35  0e36 105.83=106
35 0027 104.,46=104
34 Ce19 103,09=103
33 0,10 101,71=102
32 G,02 100.34=100

-2y 03 670 38-’-—'67
~2021 64,63=65
«2:29 63,26=63

o N @
'

@11

Mean = 3175 Selle= 11055



269

DETERMINATION OF DEVIATION IQ FOR CLASS VI,

SCORE SCORE
RANGE Z  DIQ RANGE Z BIq
38 2,72 143.66=144 33 0,28 104.63=108
87 2463 142,09=142 32 0,19 4103.,07=103
86 2.33 140,53=141 31 0,09 101,51=102
55 2,43 138,97=139 30 «0.02 99,95=100
84 2,33 137.41=137 29 <0380  98,39=08
53 2024 133.85=136 28 =0,19 96,83z 97
52 2414 134.29=134 27 =025 9%,27= 95
81 2,04 432.73=133 26 «0.,39 93,70= 94
50 1094 131.17=131 25 «0,49 92014= 92
49 1.89 129.61=130 24 =0.58  90058= 99
43 1.75 128,0%=128 23 =0,68 89,02= 89
47 1.65 126.48=126 22 =0,78 87.46= 87
46 9455 124,92=123 29 «0.88 85.90s 86
49 1.46 123,36=123 20 =0.97 84.34= 84
44 1.36 121.80=122 19 =1,07 §2,78= 83
43 41426 120,24=120 18 =117 81.22= 81
42 1,16 148.68=119 17 =127  T9.66= 80
41 9.07 147.12=147 36 =1.36 78.09= 78
40 0,97 115562116 15 «=1.46  76053= 77
30 0.87 114.00=114 14 =156  T4.97= 7%
38 077 112.44=112 13 =1.66 73.41= 73
37 0.68 110.88=111 12 =975  T1083= 72
36 0498 109.31=109 11 =1.85 70,29= 70
35 0.48 4107.75=108 10 =1.93  68.73= 69
34 0,38 106.19=106 9 =2,085 67.17= 67
| 8 =2.14 65.61= 66
7 2,24  64,05= 64

Mean =30,03

SoDe = 10025
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DETERMINATION OF DEVIATION IQ FOR THE TOTAL SAMPLE.

SCORE SCORE

RANGE Z DIQ RANGE Z DIQ
67 3,03 148,48=148 35 0,26 108023=104
66 2,94 147,18=147 34 0,17 102,85=103
65 2,86 145,79=146 33 0,09 109046=101
64 2,77 144,41=144 32 0,05 100,08=100
63 2,68 143,02=143 31 <=0,08 98,72= 99
62 2,60 141.64=142 30 =0,16 97.44= 97
61 2051 1400252140 = 29 <=0 o25 95,92z 96
60 2,42 138,87=139 28 «0,34 94,54= 95
59 2,34 137,48=137 27 =0042  93,15= 93

58 2425 136,10=136 26 «0,51 91.77= 92
57 2016 134,71=135 25 =0,60 90,38= 90

86 2,08 133,32=133 24 <0,68 89,008 89
55 1099 131094=132 23 =0,77 87.61= 88
54 1,90 130055=131 22 =0,86 86.23= 86
53 1,82 129,17=129 21 =0,94 84,84= 85
52 1,73 127.78=128 20 =1,03  83,45= 83
51 1,65 126,40=126 19 <1.12  82,07= 82
50 1,56 125001=125 18 =1,20  80,68= 81
49 1,47 123.63=124 17 =1,29 79.79= 79
48 1,39 122,24%122 16 =1,38  77.98= 78
47 1030 120,86=121 15 «1,46  76,53= 77
46 1,21 119.47=119 14 =155 75.14= 75
45 1,13 118,09=118 13 =1,63 73,76= 74
44 1,04 116,70=117 12 =1672  72.37= 72
43 0,95 115332=115 11 ~1.81  70,99= 71
42 0487 113093=114 = 10 =189 69,60= 70
41 0,78 112055=113 9 =1.98 68,22= 68

40 0069 111.16=111
39 0,61 109.79=110
38 0652 108,39=108
37 0,43 107,00=107
36 0.35  105,62=106

=207 66.83= 67
=2615 65:,45= 65
<2024 64,06= 64
«2033 62.68= 63

UG O3

Mean = 31094, SoDo= #& 11,550
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SUB-TESTS VALIDITY CORRELATION.

FOLLOWING ARE THE STATISTICS CALCULATIOMN BETWEEN DIFFERENT
SUB=-TESTS FOR THE VALIDITY CORRELATIONS.

FORMULA USED:-

N ZXY - (£x) (2Y)

i =V/)}3§?T(sx)ﬂ[niyz- (€v)7]

Sub-Test 1 and 2. Jotal Values:=-
< X = 2496
$ X?= 14840
4Y = 2028
£ Y%= 10549
£ XY= 11529

Solution:=- ' N = 500

500 X 11529 - (2496) (2028)

{500 x 14840 = (2496)3[500 X 10549 - (2028)7
5764500 ~ 5061888

r

_ 702612
f' 171689984 X 1161716

- 702612

/ 1382423452544

_ 702612
= 1175765,05

= Oo60
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Sub-Test 1 and 3: Total Values:- X = 2496
£ x%= 14840
£Y = 2407
£ Y%= 14679
£ XY= 13567

Solution:- N = 500

500 X 13567 = (2496) (2407)

/ [500 x 14840 - (2496)2] [ 500 X 14679 - (2407)2]

: 6783500 -~ 6007872
7420000 = 6230016 [ 7339300 ~ 5793549 ]

- 775628
7189984 345851
_ 775628
v/ 1839537958384
775628
1356295, 60
= 0057
Sub-=Test 1 and 4: Total Values:=
£ X=2496 T Y%= 10669
3.X2=14840 £ XY= 11099
Solution:=- <Y =2189 N = 500

500 X 11099 ~ (2496) (2189)

r =

J [500 x 14840 - (2496)%][500 x 10669 = (2189)° ]
5549500 - 5463744

f[j&z‘o‘ooo - 6230016] [5334500 - 4791721 j

85756
J’ 1189984 X 542779

85756
845898325536

_ 85756
= 803678, 00

0,11
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Sub=~Test 1 and 5: Total Values:-
£X = 2496 % Y%= 8885
$X%= 14840  $XY= 10397
Solution:- Y = 1851 N = 300
.= 500 X 10397 = (2496) (1851)

J [500 x 14840 - (2496)2] 500 x 8885 ~ (1851)2 ]
_ 5198500 = 4620096

742 - 2 ]L 2 - 342
- 578404
/ 1189984 X 1076299
_ 578404
/ 1209379549216
_ 578404
- 1099717.94
= 0653
Sub-~Test 1 and 6: ' Total Values:-
X = 2496 $Y?= 7574
TX°= 14840  3XY= 9676
<Y = 1671 N = 500
Solutioni=-

r = 500 X 9676 = (2496) (1671)

J [500 x 14840 - (2496)°][500 x 7574 ~ (1671)% ]
4838000 - 4170816

- 8 - :I

- : 667184
J 1189984 X 994759

667184

/ 1183747293856
_ 667184 _ ‘ :
= 8 o 51

0,61
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SUB=-TEST 1 And 7: TOTAL Valuesste=
$X = 2496 € Y°= 5603
< Xx%= 14840 = XY= 8009
LY = 1435 N = 500

Y

Solution:s

r 500 X 8009 = (2496)(1435%)

f[:soo X 14840 = (2496)%][ 500 x 5603 - (1433)27]
4004500 _~ 3581760

20000 = JL 28 = 2039

422740

¢"7135531'2'732575""""'

422740

Y 422740
- 9398370 9J

= 0o45

SUB-TEST 1 _And 8: TOTAL Values:-
$ X = 2496 <Y’= 3734
' £ X%= 14840 £ XY= 6459

ZY = 1148 N = %00
Solution:i-
. 500 X 6459 = (2496)(1148)

/ [ 500 x 14840 - (2496)2] [ 500 x 3734 - (1143)51.
3229500 ~ 2865408

2 1 :] [38 :]

364092

/ 7189984 X 545096

364092

" 364092
= 8341,

S o= 00,45
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Sub~Test 1 and 93 Total Values:-

X = 2406  £Y°= 2835
£ X%= 14840 (XY= 3611,
£Y =983 N = 500

Solution:=

c . 500 X 5611 - (24960 (983)

J[500 x 14840 = (2496)2) [ 500 X 2835 - (983)2 ]
2805%00 - 2453563

=
/[ 7420000"= 62300167 [ 1417500 - 966283 ]
= 3%1932
/ 1189984 X 451241
- 351932
24
351932
- 32787,72
Sub=Test 2 and 3 : Total Values:e
| £X = 2028 < Y22 14679
£x2= 10549 4 XY= 11422
{Y = 2407 N = S00
Solution:=

r o= - 500 X 11422 - (2028) (2407)

J [300 X 10349 - (2028)2][.500 X 14679 - (2407)%]
8711000 = 4888326

829604

/ 1161716 X 1545851

829604
79

ﬁW
- 829604

= 0062




276

Sub-Test 2 and 4: Total Values:=-

£X = 2028 $ Y%= 10669
IX%= 10549  ‘$XY= 9216 °
LY = 2189 N = 500
Solution:- ‘
r = 500 X 9216 =~ (2028) (2189)
JI500 x 10549 ~ (2028)% [[500 X 10669 = (2189)2 ]
_ 4608000 ~ 4439292
_(Tjii?ZEEBfZ‘KTTé7§Zﬁjif§§§2366“2’2737751“ff““""‘
- 168708
116171 2779
- 168708
_ 168708
- o
Sub~Test 2 and 5: Total Values:-
$ X = 2028 < Y%= 8885
3 X°= 10549 < XY= 8379
. 3Y =18% N = 500
Solution:~
e = 500 X 8379 - (2028) (1851)

JT500 x 10549 - (2028)2 1L. 500 x 8885 - (1851)2]
4189500 = 3753828

"ﬁﬁﬂmammm
- 435672
Vf'1161716’X71016299

435672
1180650809084

_ 435672
= TT7086577.5

0040

—
—
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Sub-Test 2 and 6 : Total Values:e
- | £ X = 2028 £ Y%= 7574
x2= 10549 £ XY= 7704
<Y = 1671 N = 800

©

Solution:=-

r = 500 X 7704 =« (2028) (1671)

f[soo X 10549 - (20257i J[ 500 x 7574 -~ (1671 )’j
3852000 = 3388788

N JL

463212
\/"'113T7ﬂ51?1ﬁﬂ?ﬁﬂi
463212
\/"‘1733357416444
- 463212
= 0043
Sub-Test 2 and 7 : Jotal Values:- _
%X = 2028 £Y%a 5603
£X%= 10349 < XY= 6399
<Y = 1433 N = 500
Solution:=~
r 500 X 6399 = (2028) ( 1435)
\/tsoo X 10349 - (2028)2]1L 500 X 5603 - (1435)2 ]
= 3299500 -. 2910180
[T 5274500 = 4112784 ||_ 286?566"'5635535‘j“""
- 389320
VF“1167756*X 742275
- 389320
862312743900
389320

= 938607.96
= 0041
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SUB-TEST 2 And 8: TOTAL Values:=
| : X = 2028 Y%= 3734
TX%= 10549 g XY= 5243
' Y = 1149 N = 500
Solution:= '

8500 X 5243 - (2028) (1148)

r =
J 500 x 10549 - (2028)%] [[500 x 3734 - (1148)2]
- 2621500 = 2328144
JT = 4T12783 [ 18 = J
_ 293356
5036
_ 293356
[ 837833608736
N\
_ 293356 |
= 0037
SUB=-TEST 2 And 9: TOTAL Valuesi=-
$X = 2028 Y= 2835
£X%= 10549 3 XY= 4480
<Y = 983 N = 500
Solution:=-
. = 500 X 4480 - (2028) (983)

fESOO X 10549 - (2028)2][ 500 x 2835 = (983)55-

2240000 - 1993524 <
,155572300 = 4712784 [ 13417500 = 966289 | .
246476
17617 57519

246476

1\. ‘ 246476

= 724002410
= 0034

o—
-~

i
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SUB=TEST 3 And 4: TOTAL Values:-

£ X = 2407 T Y%= 10669
£x%= 14679  gXY= 10873 °
<Y = 2189 N = 500

Solution:-

r = 500 X 10873 = (2407)(2189)

J 500 x 14679 = (2407)%}[500 x 10669 - (2189)f]
- - 5436500 = 5268923

J 733500 = 5753649 J (5334500 = 4T5T72T
167577
/ 1545857 X 542779
= 167577

83 9

167577
915999, 71

= 0018 ’

SUB=TEST 3 And 5: TOTAL Values:-
| | €X = 2407 £ Y?= 8885
£x2= 14679 £ XY= 10059
Y = 1851 N = 500

Solution:=

500 X 10051 = (2407)(1851)

\/ [500 x 14679 - (2407)<71[ 500 x 8885 = (1851 )2

5 5025500 = 4453337
JE - aLC 2500 = d
_ 570143
~ [T1335857 X 1016299
_‘ 570143
B 5 835449

_ 570143
=, T1253a14.07

= 00,45
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SUB=-TEST 3 And 6:

TOTAL Values:=

€ X = 2407 3 Y%= 7574
$X3= 14679 3 XY= 9383
Y = 167 N = 500
Solution:-
r o= 500 X 9383 = (2407)91671)

J [500 X 14679 - (2407)2]}[ 500 X 7574 - (1671)2 1
_ 4691500 - 4022097

JT7335500 = 573369 (3767000 = 2792247

669403
V/* 7545851 X 994759
- 669403
/1537739194309
_ 669403
= 1240060.16
= 0054
SUB=TEST 2 And 7: TOTAL Values:=
X = 2407 TY’= 5603
§x2= 14670 XY= 7928
‘ . N = 500
Solution:~ Y = 1435
r 500 X 7928 = (2407) (1435)

j[soo X 14679 - (2407)21[F 500 x 5603 = (1438)2 1
3964000 = 3454045

/ 7339500 - 5793645 J[ 2801500 = 2055223
509955
T 1535851 X 7a3575
509955
346551

3 509955
=.TF07118%

O.48
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SUB~TEST 3 And 8: TOTAL Values := |
IX = 2407 <Y?= 3734
<X%= 14679 XY= 6052
LY = 1148 N = 500

Solution:~

r ) 500 X 6052 = (2407) (1148)

,/Esoo X 14679 - (2407)°JE 500 X 3734 - (1148)2.3
_ 3026000 - 2763236

- JT7333500 = 5793643 [ 1567000 = 1317904

_ 262764
FsTE‘é% X 549096
- 262764 ‘
/ 845320800696
_ 262764
= 351314.60
= 029
SUB-TEST 3 And 9: TOTAL Values:~
£ X = 2407 s Y%= 2835
£X%= 14679 £ XY= 5147
<Y = 983 N = 500
Solution:=-

500 X 5147 - (2407) (983)

J 500 x 14679 = (2407)Z1[ 500 X 2835 - (983)°3
2573500 - 2366081

/[ 7339500 = 57936403 1417500 = 366289 -

207419
\/ 1545851 X 451211

207419

[ 897504975561
T 835167.63

r =

207419
8351

- 0025
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SUB-TEST 4 And 5: TOTAL Values:=

$X = 2189  <Y2= ga885
+X%= 10669  £XY= 8529

XY = 1851 N = 500
Solution:- :

r 500 X 8529 = (2189) (1851)

fEsoo X 10669 = (2189)%J[ 500 X 8885 - (1851)2 1
4264500 = 4051833

=’/£'—§T55 00 -';47917213[:4442300 - 34262077

- 212661 L
[ 542779 X 10716299
212661 _
/ 5578357549057
_ 212661
= 742713.12
ey 0.29
SUB=TEST 4 And 63 TOTAL Values:=
| $X = 2189 $Y?= 7574
£ X%= 10669 £ XY= 7770
$Y = 1671 N = 500
Solution:~-
r 500 X 7770 - (2189) (1671)

‘/r{: 500 X 10669 - (2189)21C 500 x 7574 - (1671)21
3885000 =~ 3657819
C = = 7
- 227181
/542779 X 994759

_ 227181
] 539934295261

_ 227181
= TT734802.22

OPRCY




283

SUB=TEST 4 and 7: TOTAL Values:-
€X =2189 £ Y%= 5603
$X%= 10669 £ XY= 6327

Y = 1435 N = 500
Solution:=- _
£ = 500 X 6327 - (2199) (1435)

J/ I 500 x 10669 = (2189)23L s00 x 5603 ~ (1435)23
316500 = 3141215

mlt 2801500 < 2059225

22285

[ 542779 X 742275

- 2228%
f 402391282225

22285
834737,18

= 0004

SUB=-TEST 4 And 8: TOTAL Values:=
£ X =218 £ Y%= 3734
£ %x%= 10669 £ XY= 5141
4 Y = 1148 N = 500

Solution:~-

500 X 51441. = (2189) (1148)
v 500 X 10669 - (2189)2] 500 X 3734 - (1148)2]
2570500 = 2512672
- = T
- 67528 ~
J SAZTT9 R 545098
67528

=/'7§563'77777@7—
—BIE530. 3

r =

€7529

Py
-—

= 0°12
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SUB=TEST 4 And 9: TOTAL Valuess= ..
X = 2189 S Y= 2833
$X°= 10669 £ XYa 4392
Y = 983 N = 500
Solution:-

500 X 4392 = (2189)‘1983)

r & o
J 300 x 10669 - (2189)21[ 500 X 2835 =~ (983)2]
c - 2196000 = 2151787
/CSESZSBE = 3791 '7'2"13 [ 1417500 - -556355'5"3'—_"""
- 44213 o | |
[ 542779 X 454211
- 44213
2 9\/ o
= 44213
A54881.66
= 0,09
SUB=TEST 5 And 6: TOTAL Values s~
’  £X=18%1 €Y= 7574
£ x%= 8883 £ XY= 6209
: $Y = 1671 N = 500
Solution:- .
e = 500 X 6209 - (1851)(1671)

JEBOO X 8885 - (1851)°] [ 500 X 7574 - (167 2]
3104500 « 3093021

[ T33%2500 = 33762017 [ 3787000 = 292281 ]
11479

11479

11479

= (710
= OQO1

=

-~
-
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- SUB=-TEST 5 And 7: TOTAL Values:~.
£X = 1851 T Y= 5603
x%= 8883 €XY= 5889
TY = 1435 N = 500
Solution:-

500 X 5889 « (1851)(1435)

/Eoo X 8885 = (1851)2:][500 X 5603 = (1435)2 ]

29244500 - 2656185

Mj 2601500 = 2050235

- 288315
/ 4076299 X 74225
- 288315
J"?ZEZ?‘/3340223
_ v 288315
T TTRZB526.68
= 0,33
SUB=-TEST 5 And 8: TOTAL Values:="
TX = 1851 € Y%= 3734
¥X?= 8885 I XY= 4737
SY = 1148 N = 500
Solution:~

500 X 4737 - (1851)(1148)
J500 x 8885 - (1851)2 ][ 500 X 3734 ~ (1148)
= 2368500 = 2124048
7342500 = 3426201 ] [ 7967000 = 1317908
v . :
243557
359 X 549096

243552
938

243552
747024.,58

= Oo 33

r =
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SUB=TEST 5 And 9: TOTAL Values:~

£X = 1851 § Y°= 2835
£ x%= 8885 $ XY= 4136
LY = 983 N = 500

Solution:-

r = 500 X 4136 - (1851)(983)

/Esoo X 8885 - (1851)2) [500 X 2835 ~ (983)2 ]

2068000 - 1819533 :
/“74442500 = 3428207 . 1477500 ~ 9686289
248467
‘vf 1016299 X 451211
- 248467
458565288089
- 248467
3141413.60
= 0012
SUB=-TEST 6 And 7: TOTAL Values s~
' SX =1671 4£Y’= 5603
$X%= 7574 £ XY= 5499
<Y = 1435 N = 500
SOLUTION:~ -

500 X 5499 - (1671)(1435)
/isoo X 7574 - (1671)°) L500 X 5603 ~ (1435)2]
2749500 - 2397885

Vftﬁﬁ'7366"2—37§§53fj]:“’TTHQRT'“TﬁﬁﬁﬁEEfj"-_'

351615
,994756 X 142275

r

=

351615
J 7383325129900

_ 351615
= 850291,87

- - 0041
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SUB=-TEST 6 And 8: TOTAL Values:i=

:xz" 1671 < yv2a 3734
i: = ;':’74 £ XY= 5203
= 1148 '
Solution:~ : . N = 300

r = 500 X 5203 = (1671)(1148)

/500 x 7574 - (167102][ 500 x 3734 - (1148)2 ]

- 2601500 - 1918308
C - | -
_ 683192
393756 X 549098
_ 683192
V6 683192
= 39064 .83
= 0092
SUB=TEST 6 And 9: TOTAL Values:=
£ X = 1671 < 2= 2838
$ X%= 7374 € XY= 3868
£Y = 983 N = 3500
Solution:=-

500 X 3868 -~ (1671)(983)
J 500 x 7574 - (1671)2] [ 500 x 2835 = (983)°]
1934000~ 1642593

37000 = 273

r =

291407

\/"“W‘?ﬁs X 451217

201407

"mmwsrs'—

= 0043
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SUB=-TEST 7 And 8: TOTAL Values:—
$X = 1435 < Y%= 3734
£ x°= 5603 £ XY= 3575
'2Y = 1148 N = 500
Solution:~
r 500 X 3575 - (1435)(1148)

/Esoo X 5603 - (1435)2 500 x 3734 = (1148) )2]
1787500 = 1647380

/‘t‘mgmj [ 1867000 = 13179047

140120
["‘723‘2‘73"2?49096
- 140120
——
v 140120
= 8384230, 11
- 0022
SUB=TEST 7 And 9: TOTAL Values:=
X = 1435 T Y2= 2835
$x%= 5603 XY= 2969
LY = 983 N = %00
Solution:-
r 500 X 2969 = (1435)(983)

/[500 X 5603 - (1435)715:500 X 283% - (983)23-
1484500 — 1410605

73895
- [TA2ETs X 451277
Y - 72895
B J—mm:?—
= 73335 ~
5787254 02

0.13



289

SUB=-TEST 8 And 9: TOTAL Valtes:~
| $ X = 1148
< X%= 3724
$ Y = 983
zyz 2835
£ XY= 2591

Solution:=~ N = 500

500 X 2591 = (1148) (983)
/[bno ¥ 2734 - (1148)” ][ 500 x 2835 - (983)2 1]
1295500 = 1128484
e ——
167016
54 7277

167016

v 167016

= TTa7753:.11
0.34

r




APPENDICES VI

BASIC DATA FOR THE TOTAL TEST,EVEN & ODD
AND NINE SUBTESTS.
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APPENDICES NO.VI.

FOLLOWING ARE THE BASIC DATA OF THE TOTALl- TEST,
EVEN & ODD AND ALL NINE SUB-TESTS,SCORED BY 2396
HIGH SCHOOL STUDENTS IN NAGALAND.

NWAAWWADRANDUWWNWRBRONAONRURRAGW

SCORE EVEN obD 4 2 3 4 5 6 7 8 9
67 34 33 10 8 8 10 7 9 4 6
66 34 32 10 8 7 10 7 9 5 5
65 32- 33 9 8 8 9 6 8 7 6
64 32 32 10 8 9 8 8 8 4 4
64 30 34 9 8 7 10 6 7 5 5
63 30 33 9 9 10 7 8 7 4 4
63 30 33 10 8 9 8 6 9 7 4
63 30 33 10 9. 7 10 5 5 6 6
63 33 30 9 8 8 10 6 8 6 4
62 29 33 10 8 8 9 5 8 7 5
62 32 30 10 8 7 9 6 7 S5 5
61 32 29 9 7 7 7 8 8 6 5
61 29 32 9 6 9 9 7 6 4 6
60 28 32 10 8 8 9 6 5 7 4
60 28 32 9 7 9 10 7 4 4 5
60 29 3 9 8 8 8 4 8 6 6
60 29 31 10 8 9 8 6 5 7 4
60 29 3 9 8 8 7 7 8 5 3
60 30 30 0 7 7 6 8 8 5 5
60 33 27 9 8 4 10 6 8 6 4
59 30 29 10 9 8 8 6 S5 1 2
59 26 33 9 6 7 4 2 8 6 3
59 30 29 10 8 8 10 S5 7 5 2
59 32 26 9 8 8 9 6 7 4 5
59 30 29 8 9 9 10 5 4 6 6
59 24 3% 10 9 9 6 6 6 5 4
59 26 33 9 6.10 7 6 7 6 4
59 31 28 10 5 7 8 9 7 6 4
59 30 29 10 8 7 8 6 7 4 4

(Continuing 4n the following pages)
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2

'wven O04d 1

Score

5133454244?334245334533232442443534544245524424
PG 23335236334554234444635575215532433553533253
45766535576675652675757654663356344533563236455

ot ENMAECRTENINGCOODNWOERRNLeNNNINLC LN

CRCECURNDMNARRNERNNRMEEECRE RN ECTONRNORNgOENDCE UL NECRNE MU

onpnaconthbaootmiy CU 9370u7»h88799676575897997780?7957@:.87
. . KON oM O : mm ) . M ] M Y ! o
EMORMRRNEMONNO N CRRRORONGQRtCOnattaotNLghtnentnn

Xo) y N 04 o) o \ \ 4 v ) : (Naalen
99m989w8978mm0q mgmg 9m758739099895w9m79989m0.Q

10

—4
209020210821003090901099%1669100763001780097980
NP ARNRNN RO ANRNOO RO AN NN ONNNNM
COOMMUDULERNCNUNNERNENRNYUDNNOoNE AoV ErItaME Y NE M
R AR A R R AR A AR S NS TR AR A AR SR S KoM SR R N G T oa W or I AR AN AR o A\ T A I o U QNN AV o\ a N o VAN AU A g I AV O
R o I AN SR el e tl o U O N O Y N N N O N o S O O N N O N Ty T Vol (ol Tl (ol (R Tl (e Vg (o (o To RTo R T N T T BT
PUOBOLOLBONIEEERR RN CBINNHEVDVLBLON NNV O OO NNY
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Score Evan 0dd

6

1

2

44435432533441434545222333321341232455544533533243

53324232311353163347525552223.134312243442253332532

OO MNGONYPF O NNNCEONENNNDEOOEOOMOVBONONO TNV O @

ARBOEOBNCCNCDEONONENOOVNOVNENEEDN Ol CEOROEVRONONRONQ
5759786667763776676687586667&766776456655777774567
4766876m699747788486587699892966m959967985775797m9
NOOOEOGDNNOONHGN0 0NN 0000000000000 0008008000000
7576989865577m82665276776777454785m668578666779m78

9895999mmmmm5887995mm88585689898m9898859989998669

=
arHONCON-OO 7654959691%997558%9W86m65%78885w7766868
ANNOAMANEOMOOANOANNANNAANANANOAHANNNANNAONEANNONNANNNNNN aNaaNaaNN
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9.

1

Spgore Fyen 0Odd

525634645343544335433354423425433343134431243433
251213423244227445253446122344522064442553133223
35443486546#544354553664465254633145643325436433
666677566534567755644744455843444775383766765645
6557767576574266564568977664464R6743557747667465
988886668996796887858548897787799938778577835999
3687887739987877579887769879789mwg6678988w9887mm

8664556866787825846683658876m76c6757558465874665

m998m9889858m999997m88676598776388787667965m9887
880899555775859566786956665789655770585743455655
223222222222222222222222222222222293222222222222
VOGO RONEGRNRMOLCMANECNVNCTE NN L C oo enng
2%2222222222%22222%22222222%22222%%2222222222%29
222222222222222222111111111111111111000000000000
555555555555555555555555555555555555555555555555
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28

d

OOCOOVIOAOGEOEO—AOPOVBNO~N—DONEFNAOANONOOONPNOM MGG VNN
4322227255542663103444441322233154336433426456315
34433237646«3436443654344354546452234435577645345
QOOCONOREORDVONODNOOGFNOOVOMEDNOIONMNOORFNOMRDDFOONN
VOO ORINOANOONRNORRNDOL G GCOPOENGNOCOOME NGOV OWE
m858973987886622773867m597843768746617966m787597m
978888642904888889m6987789358899899885687150m9891
557745455355756787487755497755596757L855864533472

7887799855887888778498697979697888979977987965764
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tey

1

Sgare Fyen 044

MANMACOMHNSNBNTNCARCE N e ORI OO MO mON MmO AN
OGO VMot mgMter N O e ~NemmoanamrarQg e
465454663345463541335454144443344443663433334?5643
3644642346T7134447c4773gG7777455375441a55444543476
6763537545576&3733##@3:G7R5G447665576347445567a765
PORNCRRGPIDENCNECNNRER QAT REMEMEGUNNERR M INRNMT LN MR NG
9m7m893596c73)9343733n39c3m37973835GR77R7m9m?39999
52737396354335373474?@?3363764&7667396n3733767#5@4

7577c38m9937879a3?9:579?77c336757777799373773777rw

MU LONNENNIrPrONC PN NP U MU T g Innoroaoreonm L i [Taloa NN E R Tali ol o0
22%222222292???0oo?2?929%9??222??22%%?%2%%%92?)9?9
om 22533213343?:049113?34353271414433139333?4532?4
AR oA A M A A I LR N M A A\ AV A W A U AR AR VI A A S A N A UR AN AN A R oA RS RS RO R A Na AN N\ E A Wl Wal Ha VSN o U aVE AV A VAN aUR A I a R oV A I O
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