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FOREWORD 

The world of to-day is characterized by rapid socio-economic 
changes. Citizens of democratic society in a world of keleidos­
copic changes must be trained to make crucial decision in novel 
situations. They must be able to solve the problems aptly and 
efficiently as they arise. Does the study of Maihematics deve­
lop competence in these aspects of life? Mathematics has a 
place in a programme of derr.ocratic education if, and only if, a 
student becorr,es, through its study, more capable to cope with 
life and to wrestle with the problems of life. 

Mathematics is considered to be a difficult subject. Its 
nature is abstract. This makes it basically a difficult subject. 
There are reasons why we find comparatively a larger number 
of backward stt.dents in Mathematics. A vast section of our 
society which has remained backward educationally all these 
years is to be heJped to come up to the level of educationally 
advanced communities. Therefore, the portals of the schools 
have been thrown open to these pt:!ople. They have their own 
difficulties. There is no body to help them in their studies 
at home. A good teacher cannot but take into account this 
new factor that has come into play in the field as a result of 
mass education. 

Many would support the contention that remedial teaching 
is a' must' in Mathematics. ,..This, naturally, requires adequate 
tools of measurement in Mathematics. They will be of immense 
value in locating the trouble-spots in the subject. 

The present study is, therefore, of considerable value as it 
proposes to assess mathematical ability of a ~tudent when he 
completes seven years of schooling: In this investigation, 
Shri G. B. Shah is concerned with, " Construction and Stand­
ardisation of a mathematical ability test for the delta classes 
of Gujarat''. I am confident that the study will prove of 
great value to research workers a~ ~veil as Jo ~eco!l~a;ry school 
teachers. 1 ·.• " · • •. ,. • · • . •.· . .. 

S. N~ Ml:lXE~j1.·. 



PART I 

CHAPTER 1 

Introduction 

To-day Mathematics has become an eye-sore to man, 
students and it is considered to be cold and austere. Besides 
the drab and dull teaching of Mathematics, the imperfect 
evaluation tools arid the abstract content of the Mathematics 
Syllabus have been in no small measure responsible for this 
stigma attached to Mathematics. So it is the task of all 
Mathematics teachers to bring down Mathematics from the 
realm of abstraction to concrete life and spare no pains to 
improve both the methods of teaching and testing. 

It has been suggested that one of the reasons of the 
relatively small proportion of pupils who can be successful at 
Mathematics_is that the foundations are not well and truly laid 
in the primary schools. The significance of number relation 
and the concepts of size, time and weight sometimes tend to be 
ignored in favour of slavish learning of rule of thumb t~chni­
ques which lead automatically but incomprehensively to the 
correct answer. Children become puzzled when they carry out 
operations, the significance of which is not comprehended but 
which, nevertheless, give the....answers which are accepted as 
correct. 

Mathematics is essentially a difficult subject. It is abs­
tract in character and unlike most of the other subjects of the 
.curriculum the answers to questions are either right or wrong. 
American investigations have shown that the students groups 
who are successful in Mathematics are drawn from the higher 
ranges of intelligence. Many would reject the view that ability 
in Mathematics demands high intelligence, but would support 
rather the contention that Mathematics possesses a special 
ability which enables them to become proficient in this awkward 
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and difficult intellectual activities. Theories of the nature of 
mathematical ability are of minor importance ; what is vital 
is that more highly skilled mathematicians be trained in our 
schools and universities •. 

Mathematics in our schools is taught mostly for compu­
tational skills. Most of the students are not helped in develop­
ing math~matical thinking. To them Mathematics is magic 
and not logic. That the reverse is true can be well understood 
~hen such paradox given in the test are brought before the 
class and the underlying mathematical principl~s explained. 

CHAPTER 2 

"The Present Investigation 

The problem of the present investigation is: To construct 
and standardize a test of mathematical ability for the delta 
classes. The use of this test will be restricted to assess what we 
call mathematical ability .. of Gujarati children after they have 
completed the seventh standard. lncidently the test will be 
useful to: 

I, evaluate the mathematical ability of a student who is 
about to complete his seven years of primary education: 

2. evaluate the mathematical ability of a student seeking 
admission in Std. VIII at secondary school level; 

3. in the selection of pupils at Std. VIII in multipurpose 
schools; 

4. predict the future success of a student in mathematics. 

The present investigation is first of its sort at least in 
Gujarat. There are, in Gujarat, a number of achievement tests 
and a few aptitude tests for different subjects. Achievement 
tests in algebra, geometry and arithmetic .are di vised separately 
by so many investigators so far. Here is the first attempt to 
provide a · test which will assess the ability in~Mathematics 
al a whole, 
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What is Ability ? 

"Ability means power to perform responsive acts."1 These 
acts may be complex co~ordinated movements, so!utions of 
intellectual problems discriminating judgements of apprecia­
.tions or other: sorts of behaviour. The amount of a person's 
abiJity in a given direction is ordinarily expressed in terms of 
the difficulty or complexity of the tasks he can perform, the 
number he can perform specified levels of difficulty, or the speed 
and precision of his performance. 

What does an Ability Test Measure ? 

Ability tests ·are designed to appraise what an individual 
can do under favourable conditions when be is trying to do 
his best.• 

Any ability test measures performance at the time of testing. 
From this performance we may hope · to make one or more 
variety of different inferences. We may want to infer how well 
each individual will · do in learning some new task, i.e., pro­
gnosis of future achievement. We may want to make inferences 
about the organisation or structure of human abilities, i.e. what 
goes with what. We may hope to unreveal the casual factors 
in individual abilities · or disabilities. That is why the indivi­
dual fails or succeed_s with a particular task. All these are 
different sorts of inferences. 'Ihe basic evidence in every case 
is performance on a set of test tasks. When the ablest indivi­
dual with a wealth of general life-experiences is unlikely to 
acquire abilities such as these unless they have been specifically 
taught. We will frequently want to_ measure the extent ·to 
which abilities, such as these, dependent directly upon formed 
instruction have been acquired. 

1 Bingham. • Aptitude and Aptitude Testing', New York: Harper 
and Brothers p~ 17. , 

1 Thorndike and Hagen, !deasurement and Evaluation in Psycholo8f 
and Education, New York: John Wiley 11-Dd Sons. p. 302, 
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What ·is Mathem.1:1tical Ability ? 

A sort of confusion prevails about the very existence of 
mathema,tical ability as a separate measureable entity. P~WP 
E. Vernon recently in his series of articles ori "The Classifica­
tion of Abilities " 3 has touched this problem. He writes: 
" Each branch of science or mathematics develops its own 
separate ability, biology provides an obvious example. In 
arithmetic, the outstanding component is simple mechanical 
facility with number operations. Problem of.reasoning is . very 
much more a matter of general intelligence, Geometry is to 
some extent distinguished from arithmetic. and algebra by a 
small but definite spatial ability component. "3 

As already !.'tated ability is the power to perform designated 
responsive acts. Thus a person with mathematical ability can, 
is able to, has it in him to solve mathematical problems either 
at pre~ent time or after he has had the requisite training . and 
experience. . If theQ, we are asked to define mathernatical 
_ability_ we can safely say that it is a power to perform designat:-
ed responsive acts in mathematics_. . . 

CHAPTER 3 

Test Construction 

Construction of a test is essentially a creative art. Lind­
quist,. Ross, Thorndike and other authorities on test construction 
have laid down a number of principles for item writers. All these 
principles have been considered wliile constructing the items of 
t~is test. 

The concept of mathematical ability is broad, abstract and 
indefinite. Test items must be specific, concrete and precise. 
They must consist of definite limited task. The problem of 
preparing a test is that of bridging the gap from broad general 

a Educational Research Vol. II, No. 3, June 1960. New Educational 
Piiblishing Co .. Ltd, London, p. 191, 
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concept to specific·tangible task or test.items. In the . present 
test this-is practically done under thetaskof.censtruct-validity •. 
The question here is: what .'Qltimately do -we ·expect froi;n. :a 
.stud.ent who possess.es what we .~~•~ mathematt~l ability,,? . _ 

After careful and critical st~dy of certain tests on Ma.tbertia.­
tics and thorough discussion of the concept with experts, the 
investigator prepared a catalogue of various objectives ·of 
Mathematics. It is worth-while to ·note here that the test will 
be valid to the extent it ·is in consonance with the ~ontent of 
the catalogue. Mathematical ability of a student at t~ c~m­
pletion of Std. VII should comprise the following skills and 
abilities :-

I. Skill to draw mathematical generalizations. 

2. Computational skill. 

3. Skill to interprete graphs and tables. 

4. Skill to use mathematical instruments. 

5. Rational reasoning. 

6. Ability to apply mathematical principles to the practical 
problems of life. 

7. Ability to deal with decimals, fractions and.percentage. 
• • 
Assignment of Weightage 

The problem of assigning proper weightage to each of these 
skills is of great importance. To be a valid tool test should 
measure all about mathematical ability and nothing but 
mathematical ability. Five expert judges were selected for 
assigning due weightage to each of these skills iti terms of 
100 marks. From their marking, average weightage for each 
skill was found out as shown in the following table : 
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Weigb"tage given by Experts in Terms· of" 100 Marks 

No. Skill or ability A B ·c D E Average 
percentage 

r. SkiJI to draw mathema-
tical generalizations IO 12 15 13 15 13 

2. Computational skill 8 13 II 9 IO IO 

3. Skill to interprete graphs 
and tables 15 15 12 12 16 14 

4. Skill to use mathemati-
cal instruments 5 4 2 ·2 · 3 3 

5. Rational reasoning 
" 

18 15 13 17 18 16 

6. Ability to apply mathe-
tical principles to the 
practical problems of 
life 17 IS _20 20 12 17 

7. Ability to deal with 
decimals, fractions and 
percentage 27 26 27 27 26 26 

99 

• With these objectives in view the investigator embarked 
upon the constmction of test items. Two broad types of items 
were constructed: 

( I ) Multiple choice items. · 
( 2) Simple recall. 

The draft of items {blue-print) was sent to 5 experienced 
teachers along with a copy of the weightage assigned by the 
experts. They were requested to go through the items and 
judge whether they measured a particular skill. The investi­
gator had personal discussions with three of them on the items 
on which the opinions differed. As a result, such items were 
revised and rewarded. 
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Skill-wise-distribution of.items iii the final form . 
. . i . . . . . ' • • . . . • •. 

.. Below is given the skill-wise distribution of items irt the 
final form. It is obvious · that there is almost ·'a perfect coin;. 
patibility between the e.-tperts' weightage· and 'the .Weigbtage in 
the final form. 

Skill-wise distribution of items in the final form 

No. Abil~ty or skill · Items No. 
Total 

. No. of Percen• 
items tage - -------------------

1. Ability to draw mathema­
tical generalisation 

23, 29, 31, 32, 40, 
47, 53; 58 

8 13 

5. : .. , 8 2. Computational skill 27, 28, 42, 49, 56; 

3. Ability to interprete 13, 14, ~5~ 16,' 17,· · :· 9, .. · )5 
graphs and tables 18, ·19;'20, 2r ·. · . · : 

·4. · ·Ability to use mathema~ ·u, 26- : · 0 -- • • · • i ·: -·, : :_' 3 
ticalinstr-ument. ·. - • .... , . . · .. , .; ~-.-.c .: 

·5; · Rational re.asohing· · :i:, 2~ _6, 7, 8, 9, 10,' · · 9 · · · 15 · 
12, 35 . 

6. Ability to apply mathe- 3, 4, 5, 33, 44, 48, 10 17 
matical principles to the 50, 51, 54, 60 
practical problems of life 

7. Ability to deal with deci- .,.22, 24, 25, 30, 34, 17 28 · 
mals, fractions and per- 36, 37, 38, 39, 41-, 
centage 43, 45, 46, 52, 55, 

57, 59 

60 99 

CHAPTER 4 

· Standardisation Procedure 

Before the test scores can be made comprehensible, inter-· 
·pretable and meaningful, 'it is.always necessat:y\() sribj~ct' t~~~ 

' • ~ . ·- • 1. .. • • · .. l - .1 .. - .:. -
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to vigorous statistical treatment. Tlie standardisation of a test 
is a statistical procedure which gives meaning to the test · as a 
whole. Standardisation procedure involves :-

I. · Statistical analysis of the data; 

2. determining validity of the test ; 

3. • determining reliability of tQe test ; 

4 ... .fixing the norms • 

. l. Statistical analy.sis of. the test results 

: There are 60 items in the test. The maximum possible 
· ·score, therefore, is 60. The highest score obtained on the test 

is 57 and the lowest one is 5. Tlius the range is of 52 ( 57-5 ). 

Mean Score, =,30.8 
_ Median Score = · 30.685 

. ' Standard deviation = 9.6 

The above results of mean, median anq. standard deviation 
have been obtained on a sample of 972 pupils. It is necessary 
to test the reliability of these statistics. All the three results 
mentioned above are highly _ reliable considering the narrow 
ranges within which they lie. 

Nature of the distribution of test-scores 

The values of mean, median and S.D. do give some idea of 
the way the _test scores are d,istributed. According to E.B. 
Green,1 the best test of a satisfactory tool is the normal 
distribution of its scores. Any significant deviation of the 
distribution either to the right or to the left signifies any of the 
fo'Uowing :-:-

( a ) The test items are not properly selected. 

( b ) The sample is biased. 

The present test is tested for its distribution by calculations of 
" Skewness " and " Kurtosis ". 

1 E.B. Green: "Measurement of Human Behaviour" New York: 
'The Odyssey Press. 1952. · 



Skewness f;_ - Sk= PIIO+ Pio p 
2 

- 110 

= 43.65 + 17.9 _ .30.68 
2 

= 0.09 
Significance of Sknmess 

0.5185 D -
CJSk = y'N where D = P,0 + ~110 

Critical ratio ( t) 

0.5185 X 61.55 

= 1.02 

Sk 
= O"Sk 

31.18 

= 0
•
09 = 0.088 

1.02 . 

The critical ratio is very low. Hence 0.09 represents no 
real deviation of this frequency distribution from normality. 

Kurtosis:- . Ku= _ _,Q=---
P,o-P10 

6.7 - ----=---
43.65- 17.90 

= 0.26 

It is to be noted that" Ku for a normal curve should . be 0.263. 
Ku of the curve obtained here differes by 0.003. This .clearly 
indicates that the curve is very slightly leptokurtic • .. 
Significance of Ku 

Critical ratio 

K 
. 0.28 

u=N 
0.28 

c=~-
. 31.18 

oe 0.0073 
Ku 

~ <rKu 
. _ ... 0.003 
i:=-

.. 0,09.73 ... 
= 0.41. 
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This is well within the _± r.96--liinits: He~ce Ku =:0~26 i:~­
presents no real deviation of this frequency distribution from 
normality. · · · __ 

The Chi-Square test 

The x! test is applied to compare the experimentally obtain~ 
ed results-:with · _t4gse to_ be J~xj:>ect~d Jheor_etically on some 
hypothesis. The hypothesis in the"• present case is that the 
distribution of the scores .on_the pment ~t follows the normal 
curve and that any deviation ·of the obtained data from the 
theoretically expected data is insign,ificant and due to chance 
factors only. The following table shows::--the application of 'X.1 

- . . 
test. 

The high value of P shows that. the distribution is normal, 
the deviation being _due to c~ance factors only. 

Chi-Square Test 

-
Observed Expected (fo-Je )2 

Class intervals frequency frequency 
Jo fe Je 

I- 5 3 
} 16 

6-io 13 
19 0.47 

rr-15 44 42 0.09 
16-20 77 8.g 1.62 
21-25 139 146 .33 
26-30 203 190 .88 
31-35 189 190 .05 
36-40 I5I 146 .16 
41-45 88 89 .or 
46-50 45 42 .2I 

51-55 15 
} 20 56-fo 5 

19 .05 

972 972 3.87 ---d/= 9 :. P is above 0,90, 
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Validity: · · 
1

• :Th~ ~alidity· 9£ a t~t can be judged:from t~o ~spects viz. ·_-. .. · - . .. . - . . . ~ . . 
. :. ·_·1~.: ~?tern~ _validity_; . . 

2. External validity. 

1; Internal vallditJ of the present test . . 

· . Internal validity embraces three different aspects ·of a 
test viz. 

( i ) .· Curricufar validity ; 
, ( ii ) Concept validity ; . 
·. (iii) Internal consist~ncy. 

As this is an ability test regardless of any syllabus, the 
question of curricular validity does not arise at all. 

As regards the concept validity of the· test, the test items 
were constructed and selected in view of the different skills and 
abilities as discussed in the previous chapter. 

The internal consistency of the present test has been checked 
up by the item total test correlation and the subsequent selec­
tion of the t'est items. Each item in the present test has item­
total test correlation not less than 0.25. The average item­
total test correlation is 0.47. According to Thorndike; "an 
item total test correlation 0.25 represents an outstanding 
validity ".1 .. 

2. External Validity of .the present test 

External validity includes the following varieties :- .. -· 

( i ) Congruent validity; 
( ii ) Concurrent validity; 
(iii) :{>redictive validity. 

As this is the first test of its sort in Gujarat, its congruent 
validity could not be found out. 

1 R. L. Thorndike: ., Personnei Selection " ; p. 293. New · York: 
John Wiley & Sons. 



In order to find the concurrent validity of the t:est, the 
scores of 200 students on the present test were correlated with 
the examination scores. The examination marks were convert­
ed to Z scores. The correlation between two sets of scores . 
was 0.74. 

As regards the present test, success of the testees at the 
S.S.C. examination in mathematics can be considered for pre­
dictive pu-rpose. This will at least require four years. This 
test was given to pupils in the beginning of . Std. VIII and the 
standardised achievement tests in Mathematics were given after 
they completed the course of Std. VIII. The correlation co­
efficient of 0.80, was indicative of the fact that the test was 
fairly valid. 

Reliability 

In the present test, reliability has been found out by the 
following two methods :-

( i ) Kudar-Richardson method. 
( ii ) Split-half method. 

Reliability obtained by Kudar-Richardson method is 0.897 
which is quite satisfactory. Reliability obtained by Split-half 
method after the application of Spearman-Brown formula is 
o.gi8. 

Norms :-Two types of norms were established for the present 
test 
( i } Percentile norms. 
( ii } Standard score norms. 

These norms are given elsewhere in the book. 

Sample :-The sample selected for the present test was suffi­
ciently broad. In all, 972 students were selected 
from the wide variety of schools by the technique 
of random sampling. 

The investigator was keen to take not more than ·8o stu:.. 
dents from' any ~bool forthe-purpose-0! administration-.- There­
were number of schools with only one division; . The sample 
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was randomized by selecting every third ·or fourth student from 
the' ciass register where there were two or more divisions. The 
schools of different varieties were selected in order to give due 
place to the different factors. The following types were kept 
in mind while selecting the schools . 

. . • . ( I } Rural Schools 
( 2 ) Semiurban Schools 
( 3 ) Urban Schools 
( 4 ) Boys Schools 
( 5 ) Girls Schools 
{ 6 ) Mixed Schools 
( 7 ) Multipurpose Schools 
( 8 ) Agricultural Schools 
( ·9 } Schools with Std. VIII & IX only 
( 10 ) Schools upto S.S.C. class 
(II) .Comm~rcia}_ Scpool.s . 
( 12) Te~hnic.al Schools 

CHAPTER 5 

Observations -and Sui&1estions 

Observations 

After statistical analysis of the data the investigator made 
the following observations : 

I, Sex and mathematical ability: 

Comparative data of Boys and Girls 

N Mean S.D. 
Boys 65r 

Girls 32r 
31.59 ( M1) 

29.37 ( M2) 

10.22 ( 01) 

10.46 ( 09) 

C.R. is 3.r7 and the degrees of freedom for use in testing 
the significance of the difference between the Means of the Boys 
and the Girls are 650 + 320 = 970. Entering Table D with 
970 degrees of freedom, it is found that t entries of ':i:.96 at the 
-.05 and of 2.58 at the .01 levels. The obtained C.R. of 3.17 is 



signifi'c:arlt.-at both these lev~ls. · ·. T:herefor~ ,tlie i.!iference: t~t 
Boys are supeHor to Girls in Mathematical Ability can be drawn 
·with good confidence. 

· 2. Mathematical ability o,f the students of delta classes of 
Gujarat is found to be normally distributed. · 

3. High correlation between the test scores and· the exam­
ination scores is indicative of the fact that the student who 
fairs well on this test is almost sure to shine out in Mathema­
tics. This is more true because there is a significant correlation 
between the test scores and the scores on Standardized Achieve. 
ment Tests in Mathematics. 

Scope for further work 
" 

I, Grade norm.s of: the. test for standard V, VI and :VII 
may be established. ., ~ ; 

2. Predictive validity of this test may be establishe4 by 
correlating the test scores with the scores in mathematics: at the 
S.S.C. examination. 

3. Predictive validity can also be established by measuring 
the future success of the testees who have taken commercial and 
t~ch~ical cou~ses in multipurpose schools. 

Conclusion 

The investigator wishes to raise one question before he 
concludes. At the end of seven years of schooling, the students 
practically know nothing about algebra. They of course know 
a good deal of geometry. Is it worthwhile to !able this test as 
a test of :f4athematical Ability ? The answer is yes. A careful 
glimpse o·ver the test will reveal the following points to support 
the answer. 

1. items like 8, 9, ro contain a sequential series. The 
students learn this type of examples later in algebra too. 

2. Interpretation of graphs is but an aspect of algebra. 
The nature of problems in graph may defer. · The final 



form of the test contains 5 items on graph. Items 
No. i:3, i:4, :r5, i:6, i:7. 

3. Items pertaining to some i'mportant generalizations are 
equally appli~ble -fQ iµgebra, as w:ell, ·e.g. Items No. 23, 
34, 32, 40, 47, 53, 5~. 

4. Truly speaking algebra is but arithmetic in letters. 
Practically there_is little which is uncommon as regards 
the basic principles. . 

5. This is a test to assess the mathematical ability of a 
student at so early a stage when a very thin line 
demarcates the two subjects. 



· PART IL· : .. 

<MANUAL OF. THE .TEST 
APP~ND~X.-_A 

In.structio.ns to Testers 

r: The.students sh~uid b~ seated-iar ~par~ to avoid.copying. 

2. -: · tliey should start: the work ·afresh i.e. in the-first petiQd, 
-if possible. ,. ~-.-.- : ~ - · : - -

3. Try to avoid any sort ·of ·disttirba.nce iri the· -v.tcinity of 
the class. 

4. Before·giving them the test write the three examples 
given in Appendix-E on the black board and show 
them how to answer the questions in the test. 

5. Give one hour after they start their work. 

6. Let them not ask any thing after the· work is started. 

7. After the test booklets are distributed, read aloud the 
instructions given on the front page of the test. 

8. Before the actual work starts the tester should see 
whether each of them have a pencil or a pen. 

g. See that not a single copy of the test is lost. 

10. Give one mark for one correct answer and zero for a 
wrong answer. For interpreting the raw score, refer to 
the second part of the book-let. 
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APPENDIX B 
PERCENTILES NORMS 

Percentile ·scores Percentile · Scores Percentile · ·Scores 
. . 8 - 69 

.. , 
36 I . . 35 27 

2 n 36 27 · 70 36 
3 I2 37 28 7r 36 
4 I3 38 28 72 36 
5 14 39 28 73 97 
6 IS 40 28 74 37 . 
7 ' 16 41 29 75 37 
8 17 42 29 . 76 38 
9 i:7 43 29 7'7 38 
IO I9 44 29 . 78 38 
II ·. .;._ . 20 ·45 29 . · 79 39 

- IZ. 20 4:? 30,, . -· 80 .. - . 39 - ~ .. Sr"-r3 20-- 47 30· '4b -
__ :_ I§:-·-- - . ·' 20· 48 . __ _ .. 30_~--- · 82.' : . ' 40_; 

. -·· ~- -·· . ·-- -
' IS 2I 49 30 _83_ 4P 
16 ·--21 .so 3r . 84 . 4-° 

· -' I7 22 SI 31 _85 _ 41 
18 2.2 52 3I -86 . 4.I 

.· 19 22 · 53 31 87 42 
20 23 ,54 32 88 43 
.zi 2.3 55 32 89 43 

:22 23 56 32 90 44 
23 24 57 "" 32 91 44 
24 24 58 33 92 45 
25 25 59 33 93 : 45 
26 25 60 33 94 46 
27 25 61 34 ·95 47 
28 26 62 34 96 49 
29 26 63 34 97 50 
30 26 64 34 98 SJ 
31 27 65 35 .99 54 
32 27 66 35 .IOO 6Q 

33 27 67 35 
34 27 · ·68 35 - .. 
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APPENDIX C 

Standard Score Norms 

This raw scores obtained on the test are · converted into .. 
· standard scores with· a mean of · 50 and standard deviation of 

:ro. The forrnula4 applied for the conversion is 

Z = a'(X-M) + M' 
a' 

Where CJ 
I . is the standard deviation of the standard scores. 

CJ is the standard deviation of the raw scores. 
M' is the mean value of the standard score distribution, 
M is the mean value of the raw scores. 
X is any raw score on the test, 
z is the standard score corresponding to x. 

" Standard Scores with Mean= 50 & S.D.-== 10 

Raw z- Raw Z- Raw z.;.. 
scores scores scores scores scores scores 

I 18.94 21 39.74 41 60.54 
2- 19.98 22 40.78 42 6r.58 
3· 21.02 23 41.82 43 62.62 
4 22.06 24 42.86 44 63.66 
5 23.:ro 25 43.90 45 64.70 
6 24.14 26 44.94 46 65.74 
7 25.18 27 45.98 47 66.78 
8 26.22 28 47.02 48 67.82 
9· 27.26 29 48.06 49 68.86 

IO 28.30 30 49.10 50 69.90 
II 29.34 31 50.14 SI 7o.94 
12 30.38 32 51.18 52 71.98 
13 31.42 33 52.22 53 73.02 
14 32.46 34 53,26 54 74.06 
15 33.50 35 54.30 55 75.10 
16 34.54 36 55.34 56 76.14 
17 35.58 37 56.38 57 77.18 
18 36.62 38 57.42 58 78.82 
19 37.66 39 58.46 59 79.26 
20 38.70 40 59.50 60 8o.30 
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APPENDIX D 

Letters grades assigned ~o Scores 

Letter 
grade 

A 

B 

C 

D 

E 

Limits in terms Limits in terms 
of a units of raw · scores · 

Above M + r.8 a 48 and above 

Between M + .6 a Between 37 & 47 
& M-r.8 a 

Between M + .6 a Between 25 & 36 
& M- .6 a 

Between M - .6 a Between 13 & 24 
& M-r.8 a 

Below M - r.8 a 12 and Below 

APPENDIX E 

Sample Exercise 

!ai&t~\~ 't~ 

~~l~.nc fil~l, 

Limits in terms 
of _Z-Scores 

68 and above 

Between 57 & 76 

Between 44 & 55 

Between 31 & 43 

30 and below 

ctl{::t ~lt\ oy Cll~l{[ ll~ct~ll~..fi ~ !s~l.!1 :v{l'telll{l :v{ltl~. 

c\l{[ "t,01:tl >tsal-il (1-(CllU-l !s\:> :flcl :v{l'tell cl l{l~ ..fi;q ~l~ @~l~~~l 
:v{l'-l.ll 0. cl::tl ~~lrl"t,Cl,:!s :v{~?{l~ !s~l-

@,t~:t~: ,. ... 

..fi~--tLl{[~'l !s~l ~!s ~L'IJ{aL::tl (1-(Cllt>t o•o'tl :v{LCL~ i 

: ': O•~ O•~ '., 

: ~ : ~-o 0•~ 

: 3 : C•~ 0•0~ 

-----
: ){ : 0•0~ 0•0~ 

©'t~--ll ~l'1rll{l :v{L~i:tl ~l~ . oyq1u\.ii ~L~L oV'=lLC>l ~-~ : 0 : ~tt1 
cl..{l ..{l~ e{\l\ ~L~Clll{l :v{Lc{\ 0. 
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<a,tt:t~: ~ 

fsll:>'l~ ~-~(';\ ct G'( ~-'U-!ll ct1 <Mllictl~l ~l<\ ell GYctlCl-l 

: 'I. : ~!s Hcti ct~ ~let 

: ~ : ~!s Hctl ~l~l ~l q_ 
: 3: :U..~ :utl<l. 

: ¥ : ~!s ~l<\. 
.. . ·• ------

@'l~<il -~i~l ctL!sl{ ~l~ ~l~aL ;i.m_ G'(ctlt>ll~i ~l:itL GYctl0i : " : 

0. c\~1 (!.:{l ,{l~ €{l[l ilt\ 0. 

~l~=t~: 3 

. - ~ ~,! ai'J.\l ~ru(~<il ~Clfi-!.ll<il ~!s ~!s \G aiCl-ll ~ !s!sM 

!s;)_lr.t,9.l<il ~ - ~Ml{I Ca't~ ~~ !sl'l ~!sql::tl Gil-=!. 'I. ~1';\1 ~ di \ !s!s~l 

!s~CI.L::tl ""i~c &cal :utl<il ~~ ? • ,. ... , • · '4 

@'l~AI wa::t1 ~ctLUi 'l ~1 cl <t~1 ~11lEfi ""ilEfi oy:i~L~i 'l aw-u ~-

APPENDIX F 

Key of the Test 

'I. H H 'l t" :i>\ttctl 'l ·'t" 

~ ~lr--19.l~ 'l3 "t,o 

3 'l,~O 'l¥ ~1(;ictl~ 

" ~~ 'I. 'l . ~\,.tctl~ 

'Ii '" 'H .. ~-~l~tti~ 

\ ~ : '1.19 ~o 

\9 (. 'I.(. 19 . 

' '1,0 ,~ 'R 
~ 3:t -~o .. ~lllctL~ 

:, ,o ,• ~\- ~, ,Uictl~ 

'' ~~ ~:t : ,. : 
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¥3 : ,. : 

¥¥ : 3 : 

¥'Ii : 3 : 

)(� : � : 

¥\9 : )( : 

'tl : � : 

)s'� : ){ : 

'lo : 3 : 

'l'l : 3 : 

'R : =l: 

'l3 : 3 : 

'l¥ : a : 

'i'l : 3 : 

'l i : ){ : 

'l\9 : \ : 

'll : 3 : 

'I{� : 3 : 
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