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-:- THE· :-EDITOR'S NOTE 

The need for the construction of Achievement Tests 
in different school subjects in Indian language cannot be 
overemphasised. The paucity of standardised literature in 
this field has hampered the work of school teachers and 
educators alike in assessing the proficiency of children for 
various purposes. 

The present test aims at discovering the proficiency 
of children in fundamental skills in Arithmetic. With 
this object in view the author has tried to construct and 
standardise 'An Achievement Test in Arithmetic' in Gujarati 
for primary school children attending Stds. I to VI and to 
study the common errors _made by the pupils and the 
remedial methods to remove them. 

It k hoped that · the investigation will serve the 
purpose for which it was carried out. 

T. K. N. Menon 

,. I•· 



1. INTRODUCTION : 

The knowledge and proficiency • of four fundamental skills 
in Arithmetic is one of the most useful aspects of everyday human 
life. Apart fr9m its practical utility • it · has got unique mental 
di~ciplinary value. Hence it is incumbent on schools that• the 
knowledge should be well imparted. 

For schools it is very essential to evaluate the quantity ~nd 
quality of the knowledge acquired by the children. Hence there 
is a need for some sort of ex.amination. Great. educationists not 
only have pointed out the defects of the old types of examinations 
but have suggested the remedies. One of the chief remedies is 
the method of objective testing by standardised tests, such tests 
being characterised by ( i) objectivity, (ii) validity, (iii) reliability, 
(iv) sampling, and (v) norms. 

2. OBJECT AND SCOPE OF THE INVESTIGATION : 

The main object of this investigation was to construct and 
standardise a consistent "Achievement Test in Arithmetic" in 
Gujarati for primary school children ( Stds. !.-VI) to enable 
teachers, headmasters, inspectors and guardians to rapidly survey 
the arithmetical ability of the children. Besides, it was proposed 
to study ( i ) common errors made by the pupils and the remedial 
methods to remove them, and (ii) the difference in the 
performance of the two sexes. 

3, PREPARATION AND FINALISATION OF THE TEST 

After a careful study of (a) the syllabus, (b) common 
text-books, (c) opinions of experienced teachers, and (d) other 
standardised tests in Arithmetic, a preliminary test of 105 
examples of the mechanical and 60 examples of the problem 
types consistent for Stds. I - IV was prepared. This test was 
administered on a sample of 300 children and in the light of the 
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experience gained, a set of ( i ) 50 examples of Mechilfiical Types 
and ( ii) 40 examples of Problem Types was drawn up. Again it 
v.iiis ~di:ninisteri?d on ari6tlier ·sample of mbre ·-than· 300 children. 
The mean sc:ote for ea:cli · standard was studied :arid a furthet 
tevision was made to bring i fi1;1er_· discriri:tliiation amo.hg ·the 
lower standatds. · 

The final set of 55 examples for ( i) Mechanical Types and 
45 exatnples'for- (ii) Problem Types ·wrudix~d- up. 

' I 

_ ~e time limit of 40 min.tit~~ fot ca~h _test and .. di~ otcl~t; of 
diffic~lfy was_ fixed ut>. . ' . 

' : \ ,_· j' 

\ .. 
') 

·' 

'' \ '.J / 



4.-~·:CONTENTS OF 'rnE TES'J'S; · 

f:9.1.Ji· i:'unc:Jamental Operations : 
Addition 
Subtraction 
Addition & Subtraction 

• _ Mult(plic;a,tion.: , .... 
Division· . 
Multiplication & Subtraction 

Mixed: 
Mc,it.ey;. Weights and MeasurementiJ: 
, Addition 
; , Subtract~OIJ,, I .. 

·•. · Multiplication .. . 
, Division .. . 
·: :o Mull:iplil:ation. ·& Divii;ic,n ... · 

Addition & subtraction .. . 
Multiplication & Addition 
Mixed: 
Mixed: 

Fractions : r 

Addition 
Subtraction 
Multiplication ... 
Division 
Multiplication & Division ... 
Addition & Subtraction 

Decimalii: 
AdditiQn 
Subtr(l~tion 

Square Root: 
Bill Maltjng : 
Proportion : 
Area: 
Interest·: 

.,. 

... 

Total: 

No. of No. of 
Example~ Examples 
Mechaaieal -Problems 

6 
6 

4 
5 

2 
2 
2 
2 
1 
1 

3 
3 
1 
2 

55 

5 
5 
2 
4 
4 
'I 
2 

I 
1 
2 
1 

·2 
l 
1 
3 
4 

3 
2 
l 

45 



Scoring :-One mark was assigned· for each example ___ correctly 
done. No partial credit was assigned however. 

5. ADMINISTRATION OF THE TEST : 

The following five centres were selected for the administra• 
tion of the Test :-

(1) Ahmedabad, 
_(5) Deesa. -

.. 
(2) Kaloi, . (3) Mehsana, ·· (4) Siddhpur, 

From each of the above centres one boys' an·d one girls'. 
schools were selected and the test was administered on · a random 
sample of 2210 children for the · Mechanical ):est • and. 2160 
children for the ~obleIJ?-::Test froIIl Std. I- VI. The two tests 
were-given on alternate days taking scrupulous cate that· children 
on the days were common; 

Grade - wise distribution of Children 
' 

STD. 
,, 

··Mechanical Problem 

J. _I_ 324 311 
II. 396 389 

UL 392 374· 
" IV. ' 369 372 

V. 389 383 
VI. 340 : 331 

Tot:al: 2210 2160. 

The above table shows that the distribution of subjects is 
uniform. 
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6. STANDARDISATION AND~RESULTS: __ 
-: GRADEWISE RESULTS :- ''J 

-MECHANICAL TEST 

. . M A S C Level. STD. NO. E N: , D.: .R.: in% Significance c.v. 
BOYS 

. J. 164 ·2•73 ·1·96 . 71•8 
22·3 1 Highly Significant 

II. 204 11-65, 5.4 \ 

46-3 
10-2 1 . Highly Significant 

nr. 195 .. 17·15 5.4 31·5 
3.44 ·1 . Highly Significant 

IV. 197 19•25 ' 6·65 -34.5 
5-84 1 Highly Significant . 

V. 202 23·4 7-65 32.7 
4.46 1 Highly Significant 

34-8 VI. 184 27-32 9·40 
GIRLS 

I. 160 2-42 1·92 79.3 
24,9 1 Highly Significant 

II. 192 9·06 3.04 33-6 
12·75 1 Highly Significant 

III. 197 14-42 5•0 34·7 
10-87 I Highly Significant 

IV. 172 19·20 6-61 34-4 
2-53 2 Highly Significant 

V. 187 21·5 7.4 34•4 
8-6 1 Highly Significant 

VI. 156 27·5 7.35 '2£,-7 
BOYS AND GIRLS Combined 

I. 324 2·7 1·92 
27•3 1 Highly Significant 

II. 396 9·8 4·85 
16,16 1 Highly Significant 

III. 392 15·78 5.5 
7·50 1 Highly Significant 

IV. 369 19·22 7-20 
5•6 1 Highly Significant 

V. 389 22-25 8·0 
8·47 1 Highly Significant 

VI. 340 27•42 8-50 



e .- 'T'-•• • ••• "1 ·-.. _, ,_ 

It can be noted from the results shown that ( i ) there is a 
gradual increase in the mean scotes of boys and girls £tom 
Standard to Standaid, Tlie dufarence · bitween the means · ot C 

• and II Stds is rather large. This may be due .to the fact that the · 
children of Std. I are not accustomed to answer-such written tests, 
( ii) the mean . ~cores of boys of Stds. :r; ·Il, III, IV and V ate 
more than th~ mean scores of girls_- Only in the ca,se of· Std. IV 
the lev:el of ilchieveineilt is fairly the :;ame: ·In the c~~e of Std. °VI 
it-ean be no~iced that the me;:i._n scores of girls is higher thaii. th~ 
mean s~cites of boys, (iii) the boys are more variable in Stde. r: nr, v.,. '' iv } the difference betWe.en the. means at successl~~ 
standard~ ~e highly significa~t. and ( v )· the cettibined ec01is 
show a bette~ gtadatlon. · 

l .,' • 

' .. 

.'. ·-1 



7; 
() 

GRADEWISE :~E~ULTS (Contd.) 

-: PROBLEM TEST :-
'' 

, . ·, 
;~J. ·.'' '·:·',. '·' .. ·,', .,..,_. 

~TD. N~.- MEAM:· S.D CR·' Level Significance C.V: · .. in% · 

BOYS:-: ' 
•: •·· .,, J 

. J:,' 159. 2·561 1,54 · ) 60-2 

. II .. 198 7·57, ·4-65. 
14·3\ 1 .. · · ffighly Significant 

m:: 1ss 
9;6: 'l Highly Signifi~nt 

61-4 

1~63 · . 5·65 · 44•7 
4.3· · 1 Highly Significant 

IV. 208 15,15 6·25 41·3 

V. 
7·66 1 Highly Significant 

198 19·9 6-3 31,7 

VI. 
4-64 1 Highly Significant 

183 23·1 7.25 31-4 
GIRLS:-

I. 152 2·34 1·66 79·4 
12·58 1 Highly Significant 

II. 191 6-11 3-70 60·5 
8-93 I Highly Significant 

III. 186 10·23 5.25 51-3 

IV. 164 
5-90 1 Highly Significant 

13-51 5.25 38·9 
V. 185 14·75 

2·2 2 Highly Significant 
5.5 37•3 

VI. 148 
8·2 1 Highly Significant 

20·0 6·04 30·2 
GIRLS & BOYS Combined:-

I. 311 2·45 1·62 

II. 389 6-85 4.34 
18·6 1 Highly Significant 

III. 374 11·45 5,6 
12-80 1 Highly Significant 

IV. 372 14,4 
7,02 1 Highly Significant 

5.95 

V. 383 17-4 
7•14 1 Highly Significant 

5-65 

VI. 331 22·73 
11·1 1 Highly Significant 

6,9 



. . 
It can be noted from the results shown that ( i ) (a) there is 

a ~dual increase in the me:in scores of boys and girls from 
standard to standard; . (b) the:, ar~ c~mparatively graded in .finer 
way than Mechanical Test scores, ( ii ) the difference between 
the_ scores of boys and girls is significant ·all _ throughout s~owjng 
the sup~rior perlot'filanti of b6ys aver. girls, (iii) the boys are 
mote variable in Stds. I, III, y, (iv) th~ c1ifferenc~ between the 
means at successive standards are highly significant1 and ( y } !he 
combined·sccirl!s shuw a bettdgradation. 
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AGE-w1sE REsu1rs _ M~t'.:ii1tmc:At T:tsf 
Age ~ ·No; MEAN: S.t:>.: Level of Significance C.V. C.R.: Significanre Years: 

in% ··· · 
EiOYS 

6 19·· , .4,3 . 2·91 67·7 
2-52 1 Highlf• Slgnifitb.iit 

87•3· 7 64. '. · 7-ss· · 6·85 
1-74 5 Signifitlitlt 

8 .138 9.7 7.5 77.3 
2•85 1 . Highly Sinnificant 

9 158 12·35 8•5 68-8 
4.37 1 Highly Significant 

10 137 i. 16•5 7.75 .. 47·0 

10:2 
2·11 2. Highly SignWcant . 

11 156 18-70 54-1 
1•40. Not Significat'lt · 

12 152 20•l5 8•25 · ~-9 
2,24 2 Highl~ Significant 

13 i51 ~'.47 9·0 · 40•1 
GIRLS 

·6 25 . · 3•0 l-S4 61·3 
2·9 5 Signi£icant 

7 1!5 5•2 4.g5 83,7 
.4,14 1 Highly ~ightficant 

8 115 8-35 5·62 97•3; 
4·17 1 Hig.hiy Significant 

9 126 11·90 7·2 60·5 
3.4 1 Highly Significant 

10 156 13·58 5.9 43·5 
5·63 1 Highly Significant 

11 136 18·37 8·25 44·9 
2-50 1 Significant 

12 162 2-8 8·4 40·4 
0,4 Not Significant 

13 132 21·2 8·8 41·5 
BOYS & GIRLS Combined 

6 44 3·46 1·66 
3·56 1 Highly Significant 

7 139 6·44 5.55 
4·19 1 Highly Significant 

8 251 9·1 6-7 
4.7 1 Highly Significant 
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BOYS. & .GIRLS Combined 

9 282 12·1 8·04 -~ . 4;38 :.: :1 · Highly Significant. ' 
10 293 14-95 7:55. 

5·68· 1 ~~hly Significant 
11 292 18-55 7·9 

2-95 1 Highly Significant 
12 : 314". 20,48 8·3 

2-34 1 · Highly Significant 
13 283 :22,89' 16-36 

M E C H A .N I C A L T··EST. 

It can be noted from the results shoiiim that ( i ) there is 
a gradual in~n~ase. i~ the mean ·scores of boys and girls of 
various ages;·· (ii) the difference · between the mean scores at· 
successive age levels are significant. · It can be noticed that the. 
difference. ·betwee·n the mean scores of boys of 11 years and 12 
years and between girls of 12 years and 13 ye;\_rs is not significant 
in Mechanical Test, ( iii ) the mean scores of boys at various age 
le·vels are higher than .the mean scores of girls, ( iv ) the boys of 
ages 6, 7, 8, 9, 10, 11, 12 are ·more variable. Only the girls of 13 
years age ·are more variable than boys, ( V ) the combined results 
show better resul~s. . . 



u 
-: AGE-WISE RESULTS - PROBLEM ~'i'ES1 ~ - "'.'>•7- -· --

. I 

Age ··Na· M ... 
Years: ~ ~ ; EAN: ·sJJ.: C.R.: L-e.vel of Significance Significance C.V. 

in.% 
BOYS:-

6 -~--· 1-6 1·16 7i5 

7 59 
4·24 1 Highly·:significant 

5-2 4·2 so:s 
8 136 

1,9 5 Significant 
7·0 6-0 85-7 

9- 1~2 .9:7 
3-70 1 Highly Significant 

6·5 

: 10· 133 · 12-85 . -6-7 
4.25 i J-tigh1:i Signif1~rit 

67·0 

2•30.· 
- ~2-i 

, 11 160· .14-7 -7.95 
2 Highly· 'Significant 

12 144 17-0 
2-7 1 Highly Significa~t 

54·1 

7.25 
3.64 1 Highly ·significant 

42·7 

... 13 145 19·5 7-8 40-0 

'ii 
GIRLS.-
34. '1-~ 1·5 

2-55 2 Highly Sfgnincant 
'78•1 

, 7 ._, 69 4.4 3-2. 

r.- s· 2-70 1 Hig\lly Signifi~f'.l~ 
72-7 

110 5·85 4.5 
2·90 1 :Highly SignH~c -

76-9 
-- •· 

9 120 7.75 5.4 
1·91 5 Significant 

69-7 

10 152 9.30 6-75 
4-16 1 Highly Significant 

72·6 

11 123 13-04 6-25 
2·02 5 Significant 

48·0 

12 148 14·70 7.25 
0-91 Not Significant 

49-3 

13 121 15-5 7-0 45-2 
BOYS & GIRLS Combined :-

6 46 1-76 1-52 
6·98 1 Highly Significant 

7 128 4.37 3.39 
4·91 1 Highly Significant 

8 246 6-46 5.3 
4-76 1 Highly Significant 

9 273 8-85 6·1 
3.37 1 Highly Significant 
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BOYS & GIRLS Combined : .. 
10 281" 10•9 6,15 

.. 5·26 1 ; Highly Significant . 
11 274 13-95 7.45 

3-87 1 Highly Significant 
12 292 16-31 7.4 

2-16 5 · Highly, Significant 
13 266 17-62 7-6 

PROBLEM TEST 

It can be noted from the results shown that, ( i ) there 
is a gradual increase in the mean scores of boys and girls of 
various ages, ( ii ) the difference between the mean scores at 
successive age levels are significant. It cari be noticed that the 
difference between the mean scores of girls of 1~ years and 13 
years is not significant in the problem test, (iii) the mean sc~r~s 
of boys of various age levels are higher than the mean scores of 
girls, except in the case of 6 years, where tbe sample tested is very 
small and hence the difference can not be taken as important, 
(iv) the boys of ages 7 8, 11 are more variable and the girls of 6, 9, 
10, 12, 13 years- age are more variable, and (v) the combined 
results show better results. 
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7- RELIABILITY OF THE TEST: 

The reliability of the test was established by the following 
,methods, ( i) Test-Retest Method, (ii) Split-Half Method, 
(iii) in absence of a parallel form th~- test scores ofthe Mechanical 
Test and the test scores of- the Problem Test· were correlated. 
The results are given bslow :-

-: CORRELATION BY TEST RE-TEST METHOD:'-

Number 6£ r. P.Er. BOYS-GIRLS: 

MECHANICAL 374 + 0-87 ± 0·008 

PROBLEM 345 + 0,80 :± ·o•0l3 

-: ~ORRELATION BY SPLIT-HALF METHOD-:..:...:. 
:) 

Number r. P.Er. 

MECHANICAL: 
BOYS 1146 + 0·90 ± 0·004 

GIRLS 1064 + 0•87 ± 0-005 

BOYS & GIRLS 2210 + 0·88 ± 0·003 

PROBLEM: 
BOYS 1134 + 0·87 ± 0·005 

GIRLS 1026 + 0-80 ± 0·007 

BOYS & GIRLS 2160 + 0·83 ± 0•005 



CORRELATION BETWEEN MEGH~Nl9AL_c% PJl_OBl,EM_ TJ;:ST.S~ 

.. , .. SCORE~ 

· -- · -- 'Nu'mbe~- r P. ~r.· . ··· 

· BOYS : . 1055 + 0'87 - ± 0•005:' . T 

GIRLS : 903 + 0·85 ± · o:0()6 ~ ' ' ----- ------------------
BOYS & GIRLS : 1958 ·. + 0-86. ± 0·004 

Thg above results show that: the test js highly reliable. 

8. VALIDITY OF THE TEST : 

The validity of the test was found out by ( i) correlating 
the test sc~res with the an~ual marks obtained by the childre~ in 
the subje_ct of Arithmetic, and ( ii ). 9y correlating the tes_t_ scores 
with carefully obtained Teachers' estimates on sev~n point scale. 

A· B C ··n- E F G 
Very Good : Good : More than Average : Bel~~ Bild : Veu · 

Average Average : , Bad ; 

., .• J.,,·.!, 



CORRELM'ION1JJBTWEEN ANNUAL MARKS IN ARITHMETIC 
- --, 

'AND TEST SCORES 

MECHANICAL 

BOYS 

STD; Number_:. r. P. fu. 

-L- 158 + 0·48 ± 0-04i 
II. 189 + 0-55 ± 0-034 
m. --- 188 + 0·44 ± 0-039 
IV .. 186 -t 0·50 ± 0-037 
V. 189 + 0·43 ± 0-039 
VL 178 ... + 0-47 ± 0-039 

·. GIRLS 

I.. 110 + 0-63 ± 0-038 

II.. 142 + 0·64 - ± u-tm 
UL. 165 + 0-63 ± 0-02 
IV. 16.3. -+ 0-59 ±0·033 
V. 165 +0-32. ± 0-046 

VI. 142 + 0·40 ± 0-047 

BOYS- & GIRLS 

i. 2(58 + 0·39 ± 0-0:35 

rr. 331 + 0,34 ± 0-0'33 

Ill 353 + 0·67 ± 0-02· 

IV. 349 + 042 ± 0-035 

V. 354 + 0•41 ± 0.()29 

vt -,-3~ f 0,46 ± 0-073 
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~:-CORREtATION BETWEEN ANNUAL MARKS·"-· -
IN ARITHMETIC AND TEST SCORES :-

-:, PROBLEMS, :-

STD. Number r. P. Er. 

BOYS 

L 104 +0·71 :1:: 0•03~ 

II. 157 + 0·59 :1:: 0·035 

III. 166 + 0-48 :1:: 0·04 

rv.· 150 + 0-63 :±: 0,033 

V. 180 + 0•45 :±: 0·04 '. 

VL 168 + 0·51 :±: O-Q39 

GIRLS 
I. 102 + 0·66 :±: 0·038 

II. 155 •+ o-56 = 0-036 

III. 172 + 0·43 :±: 0·042 

IV" 155 + 0-45 :±: 0•043 
-· 

V. 159 + 0-25 :±: 0-027 

VI. 143 + 0-39 :±: 0•047 

GIRLS AND BOYS Combined 
I. 206 + 0-66 :± 0-026 

IL 312 + 0-52 :±: 0-028 

III. 338 ,-_ +-0-53 :±: 0,026 

IV. 305 + 0-59 :1:: 0-0~ 

V. 339 + 0-44 :1:: 0-029 
VI. 311 + 0-37 ± 0-033 

On observing the results in the tables 1t 1s found that 
majority of the correlations (r) are more than + 0-4 and onwards 
upto + 0:71 ± 0-33. This shows that the' test has fairly high 
validity. 
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CORREL!-\.TION BETWEEN TEACHERS' ESTIMATES 
AND TEST SCORE RESULTS . . 

~ · ·-: MECHANICAL :- -:-: PROBLEM :-

STD. Number:· r. P.Er. 

, I. 
IL 
III. 
IV. 
V. 

VI. 

I. 
II. 

III. 
1v. 
v:•· 

VI. 

-:BOYS:-

69 · + 0•65 ± ·0-045 · 
162- + 0-53. ± 0-038 
111 + 0-48 ± 0-048 . 

· 125 + 0·66 ± 0·034 
202 · + 0-59 ± 0·03" · 
i84 + 0·64 ± 0·03 
~: GIRLS :_:_ · . 

88 + 0·52 ± 0-05 
107 + 0·69 ± 0·034 
160 . + 0-45 ± 0·042 
101 + 0·58 ± 0,044 
173 + 0-55 ± 0-036 
156 + 0-43 ± 0·04 

-: BOYS & GIRLS (ombined ;-
1. 157 + 0·5 ± 0-026 

II. 269 + 0-57 ± 0·027 
III. 271 + 0·45 ± 0·048 
IV. 226 + 0·61 ± 0-028 
V. 375 + 0·53 ± 0·025 

VI. 340 + 0-63 ± 0·022 

STD.·Number: r. P. Er~ 

I. 
-JI. 
III. rv: 
V· 
VI. 

I. 
II. 

III. 
IV. 
V. 

VI. 

-:..::-BOYS:-

. 89 - + 0·47 ± 0-055 
140- + 0·72, ± 0-0~7 

99 + 0·61 ± 0-042 
120 +o• 6 ± b,03·9 
184 + 0·57 ± 0-033 
180 + 0·62 ± 0-0 3 

-·~:GIRLS:-

118 . + 0·49 .± 0·046 
137 ...1.. 0-55 ± 0-040 
137 . + 0·61 ± 0·036 
· 73 +0-81 ± O· 02 
156 . + O· 6 ± 0·034 
144 · + 0·52. ± 0·041 

-: BOYS & GffiLS (ombined :-
I. 207 + 0-57 ± 0-078 

II. 277 + 0·28 ± 0-037 
III. 236 + 0- 6 ± 0-029 
IV. 193 + 0-66 ± 0-028 
V. 340 + 0·36 ± 0-032 

VI. 324 + 0·53 ± 0-04 

On observing the results in above tables it is found that 
majority of Correlations (r) are found to be more than + 0-5 and 
onwards upto + 0·81 ± 0·02, showing a comparatively high 
correlation for almost every class. 

9 COMMON MISTAKES AND REMEDIES: 

On scrutinisin~ the answers given by more than 2000 children 
it was found that many glaring mistakes are done by them, in the 
four fundamental operations like addition, subtraction multipli
cation, division and their various combinations. The mistakes 
have been analysed and classified. Probable reasons are discussed 
and remedial measures have been suggested. 
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10.- CONCLUSIONS AND FINDINGS:-. 

More stress should be laid on individual attention to the 
chiicI~en by the teachers from the very e·ariy stages. The number 
in ea~h class should n~t be more than 3(J-so as to enable teachers ; 
to pay mor~ personal. attention. 

The importance_of me,ital training in Arithmetic and the 
mastery over number table~ ~hould not be neglected. lVIechanisaT 
tion in the .process of calculations in Arithmetic is one of t;he 
important aspects of its prac~cal utility in day-to-day li_fe. · 

On the whole the performance of the boy& is superj.or to the 
performance of th~ girls. l'here is less difference in the case Qf 
Mechanical Test. but significant differnce is found especially.in 
the case of Problem Test where the boys are found to. be quite· 
superior to girls. This may be due to the environmental differen•: 
ces between the two sexes. , 



~I 

.. 
:, 
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