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CHAPTER = VI_

Statistical Analysis of the Results

e Introduction
o ‘zxt has been obsarved that sclence zould not be effectively
taught unless the pupils spent a large part of thelr time in manfie
pulating the apparatus and materials, "™ It should be recognissd
that many pupils cannot understand without first hand experience

while all pupils learn more readily under these conditions®,

Also concluded that "Nevertheless the gain was not always
as sonmetimes thought¥, This has led to a large body of research

aimed at measuring thse efficacy of practical work in school

laboratories,*
UA} The Ma;m Is8ues

It should be clear by now that the main objective of this
study is to qugntify chemistry laboratory skills henceforth
referred to as CiS. In the prececedling chapters we have identified
these skills and described how appropriate laboratory skill tests

can be constructed.*® Wc have « cves

@
* The Teaching of Science in Secondary schools publishi%y John
Murray Iondon, ¥* As mentioned earlier the tests for CLS were

construded for students Of class XiX,
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also discussed in some detail how the relevant meadsures

a

can he obtained and the extent to which such measures

are reliabkle, The ﬁez:t set of questions that arise

naturally are the following:

a)

b)

c)

a

Do chemistry practicals spread over the full’
academic session lead 'to a significant improvew

ment in CLS.

pid gtudents ‘posscss an adequate level oF cLs
at the start of the academic sessiond#

Are CLS related to enviornmental characteristics’
such as sex, type of school, type of examination,

socio economic status, and out of school activities?

Are CLS corelated with performance in c;ther compo-
nents of the curriculum e.g. marks scored in ‘theory
test (Pandit), marks scored in chemistry theory
Class XIX (CBSE)' and marks scored in chemdstry

" practicals Cless XII (¢BSE)?

i
[

We also need to exXamine variations in angl detore

minants of the sequisition of CLS., In this latter issue

we must, in other words, focus on changes rather than

levels of CLS of students., These can be related to the

*

It may be recalled that students have had about six
years of laboratory work of one sort of the other

before they join class XII.
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variaué factors mentioned in (a) through (d). e are
primarily concerned with the hypothesis that smdéﬁts
within a given group and/or subgrcupé are homogenedus.
In case this hypothesis is rejected we proceed to
identify the sources of heterogenity as described above,

Statistical techniques used in the subsequent
analysis are threefold, First, we use the well known te
test = based on sample means and standard deviations to
‘test whether differences between the mean levels of CLS
are significant for any given palr of groups. This is
clearly a bilateral comparison. The second technique
used is that of analysis of variance. This is similar to
the t-test except that we can simultansously compare not
Jjust two but a number of group means. The hypothesis is
again one of homogeneity across different groups, This
hypothesis says that all group means are the same. This
test is carried out by mcansg of the F-statistic. The
third technique that proves handy is that of cor:_.\‘elation
analysis. This is used to £ind the extent to which different
characteristics in a glven sample very together. An
cbserved coefficlent of comrelation between two gliven
characteristics is subjected to Fisher's Z«test to examine

whether it is significantly different from zero or not.
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?}5 Statistical Results: Entrv level Tost
L } Sa———— " —

Let us now turn to the analysis of data derived from
our experiments. We take up the Entry level Test (BLT) first.

Table 6.1 pelow gives us an idéa of the level and dispersion

of the Entry level Test (BLT} and related variables. The

Statistics used are Arithmatic means (21) and gtandard

deviations (8D).

types and the combined sample of all schools,

Table 6.1

The data relate to three diffarent school

Means and Standard Deviationg of EL® and Related Variasbles

Tybe I PType IX

Type III

Variable All
School School School Schools

B S M A $ M 2

Eﬁtry“nevel “70.28  6.95 72,60 8,16 63,66 7,37 68.77 8,37

Test . ,

Terminal 74.12 10,88 78,24 6.48 65,31 ’ 9,37 72.46 ~ 10.52

Level test '

Theory test 65.07 17.11 81,67 1455 38.65 10.55 51.52 22.96

(Pandit) ' '

Theory Test 42,15 11,64 55,14 7.54 27.57 7.86 41.48 14.59

{cBsE)

Chemistry 21.38 3,43 28,14 1.68 25,30 2,60 25.01 3.80

Practical

(CBsSE) \

Type of 1.00 0,00 1,00 0,00 2.00 0.00 1.35 0.48

Bxamination ) . i

(CBSE)

Socilo~Econ, 2,76 1.05 1.44 0.61 3.73  1.15 265 1435

3tatus

out of School 10,32 3.06 12,42 3,84 10.24 4,08 1L00 3.67

activities
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Similarly table 6.2 below gives the AM and 5P for manipulative

and cognitive scores for different school types and corres-

ponding to the entry level test (EBT) and the terminal level

tests (?LT).

Tablm 6.2

Means and Standard Deviationg oE Scores Corresgonding +0 Em' & TIN

Variable Type I Type II
) School School

aM SD A 5D

Manipulative 35.40 3.05 33¢14 4.63
score.{BLT)- . ,

Cognitive  34.88 6.52 39,46 6,77

score- {(ELT)

Manivulative

(TLT) 35.81° 3.31 '36.40 2,69

Cognitive

score (TLT) 38,31 11,22 39.83  6.28

Type III
School

MM

32,62

31.04

34.54

30,77

SD
4,63

6432

3,73

9.24

All schools
AN D

| ?3;68’ 4,36
35,00  7.3¢
36424  3.6%
136421 9.84

Tables 6.3 fhrough 6.5 overlcaf give Ehe :ée‘sulté of

comparisong of the mean values of BLT in different universes.

Thege comparisons are based on the tetest.

is given for each case ala}xg with the inference.

The observed t-values
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Table 6.3

t-Test for Sinary Comparisons between schools (ELT)

Comparison . d.£, t~-value Inference

1, Between schools 68 -1,28 Not significant
of Type I and II )

2. Betwasn schools 71 4,92 Significant at 1%
of Type II and IIX

3. Between Schools of 69 | 3,89 Significant at 1%
Type I and II

It is obvious from table 6.3 that while school type .
III differs fram both school types I and II, the two types I
and II do not differ from each otbéi significantly. Thus, school
type III*standsq apart f£rom the other two. This is also clear
from table 6.1 in which (row.l) the mean ELT in school t&pq IIT
is much lower than the means for the other two types. This
difference is a clear indication of the diversity in the student
guality in-tzke, for whatever reasons, between type IIX on the
one hand and types I & II on the other,

Table 6.4

t-Test for Binary comparison between sexes (ELT)

Comparison a. €. tevalue Inference

1. within school of 32 3,07 Significant at 1%
type I

2. Within school 34 1,51 Not significant

of Type IX
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Table 6.4 shows that inter gex differences (i.e.
between boys and giris) are significant in type I school
but not in type II school, ‘ q

I
t=Test for Binary Comparison of Sexes in Schools of Type & II (ELT)

Comparison T.F. t=value © Inferencs
1. Between Boys 47 ‘ 0451 Not significant

2. Between Girls 19 | =3.60 Significant at 1%

Finally, table 6.5 siaows ‘that if school typea I & IIX
are compared sexwise boys do not turn out to be significaitly
different from each other in the two types of schools. On
the contrary girls do aiffer’ sionificantly between the two
school types. Cne should here hear in mind that in the four |

groups the mean ELT scores are as f£ollows.

Table 6.6
Mean scores of Boys & Girls in BLT of Type I & Type II Schools

School Type I School Type II

Boys | 72.24 71.17
Girls 64.83 ’ 75446
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Thus, the low ELT score of girls in type I school is

the source of heterogeneity,

Let us now conzsider the question of inter-group differences
in order to examine whether groups - defined by different
characteristics are homogeneous .or not, as far és ELT is
concerned., The groups examined are gex, school type,type of
examinatibn, socio-economic status and out df school
activities. The hypothesis~pf homegeneity’ is tested. by

‘means of analysis of varisnce using the Festatisticd

Table 6.7 gives the within and between sums of squares,
+ degreas of freedom .and the F value in each case.ﬂ The last

‘eolumn of this tszble. also gives the inference drawna

Table 6.7

Anslysis of varisnce for ELT

Variable ~ Between and DeF* F Tnterence
withinsums of ' :
gsquares
1. Sex | 1182 | 1 1,705 Not Signifi-
731968 105 ! cant
2. School type 156992 2. 13,908 Significant
5869926 104 . Tat 1%
3. Exemination . 147600 . 1 25.99 significant
type 596288 405 at 1%
4. Socioe-economic 127344 - 2,062 Not Signifi-
status 1045088 101 . ~ cant
5. Oout of school 57408 5 1,689 Not signifie
activities . 686560 o 10 : cant

¥ Notice that since. there arec only two clLassifications for Sex
and examination type the analysis of varlance is equivalent
to simple t-test. This because for one d.f. the F statistic
is just equal to the squared value of testatistic.
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P=values reported in table 6.7 show that entry level test
perforﬁance is not significan#ly different across sex, soclo=
economic status and out of school activities. It is however
significantly different between the three school types and between
the two exemination types. These results can be interpreted as
implying that the different sofiow-economic stratifications are
mirrored by the types of schools. Most other differences do not
by themselves maétsr'mnch; It is the school system which actg
as a filter process and gives &x rise to varying achievenments
in chemistry ldbaraiory skillg by different scﬁoolvgrogps.

To strengthen our results further we can now turn to )
the cgbserved coefficients of gorrelatimn between ELT and certain
selected characteristics within esach school as also in all
schools put together, These are given in table 6.8 below?,
Table 6..é

Coefficients of correlation between ELT and other
varisbles in Different Schools

All sSchools

Bchoole> Type Type Type .
Yagiable T II ITI (n=107)
{n=34) {n=36) {n=37)

1. 2 3 Z 5

1. Terminal Level 0.3196%* 0,5736%% 0,6835%  0,6078%*
Test .

2. Theory Test  0.1075 00658 042596 0.4260 ¥ *
(Paqdit) .

3. Theory Test  0,2502 0.3396%  0,3782% 0.4065%%
{cBSE)

4. Chemistry 0.0462 0.6074 0.2234 001138
practical

(cBSE)
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1 2 3 5 5
5. Type of ' . *#
Examlnation - - - ~0.4455
6. Sacio-economic g 2030  0.2046 -0.0491  -0.2442™"
7. Qut of Sohool | 0.0868  0.2618 ~0.365" 0-046h

*  Cannot be calculated "for inﬂxﬂ:dual schools because all
students unﬂergo only one type of examination.

- The calculaiba coefficients of correlation-are
significantly large with regard to the -terminal level test -
(TLT). They are positive for each schools as well-as for all-
schools put together. -This implies that in all cases- students
vith higher ELT score tend 0 also have & higher TLT Score-
and vice versa.  One thing to note. is-that the linear relati-
onship between ELT and TLT is the strongest in schoo;z§t~is
second -strongest in school typé II and relatively the weakest
in school type I.

Figures in table- 6.8 show that the relationship
between -ELT and almost all other variables (excluding TLT)
is weak.

¥

Note thaglgtands for the sample-size * shows that it is
significant at 5% only. ** on top of a calculated value

of the co-efficient of correlation denotes significant at 1%.
pgnnarked values are not at all significant,
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Almost none of the correlation coefficients within each

school are significantly different from zero, However, in

all cases {except chemistry practicals score and out ofschonl
activities) the coefficients of correlation are significant.
This apparent paradox is easy to explaln, It seems to w

that the schools are implicitly ranked and this ranking is
reflected in terms of the variables we are looking at. DBut
there is a fair degree of randomness -~ i.e. lack of systematic
raelalonship between various variables in any given school,
Thus the observed linear relatlonship between ELT and variables
such as theory test only reflect the inter school diversity.
Between ELT and theory test (CBSE) the relationship is signiw
ficant in school types II & IITI and in the combined sample.
Simllarly, the relationship between ELT and out ofschool
activities is significant (and negative) only for school type III
All other ccefficients of correlation as stated earlier,

fail tobe significant.

Turmning to the calculated coefficients for the combined
sample we observe that the relatlonship between ELT and TLT
is positive and failrly strong. This means, as in case of
the individual schools, that students with high ELT tend
to have high TLT also. Similarly, those who have a better
ELT score tend to perform relatively better in theory
tests (CBSE As well as Pandit). However no sys amatic

relationship is discernable between ELT and eilther out of
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school asctivities or chemistry practicals. On the contrary
the relationship between ELT and examninatlon type as well
as socio-economlc status is inverse. What do these results
imply? With regard to examination type this means that,
since there are only two types ofexomination, ELT? score
is higher for examination type I (All India Higher Secondary)
and lower for type II {Delhi Board).

With regard to socioeconomic status, since numbering
of status is in a decreasing order (i;e. the highest is
assigned fo.1 the second highest No.2 and so on) négative'
correlation implies that students.coming from parents of
better sociceconomic status have a highey ELT. While this
is quite expected the coefficient of correlation is not
sufficiently large, though significant. This.calls for some

axplanation,.

Notice first that the two variables (ELY and socio=-
economic status) at the school level are positively related
in case of school types I and II but negatively in case
of school type III, Thié is indlcated by ranking of the
three schools in terms of means., It is this phenomenon
that leads to a marginally significant cofrelation in the
combined sample.

The type IT school 1s the strongest in sccio-economic
atatus with a homogeneous character. The né@xt strongest

in socloeconcmic status is the type I school, It is also
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a bit more heterogeneous than Type II school. Type III
school is the weakest in socioeconomic status and also

the most heterogeneous.

' ¢

Some of the other findings relating to the EL’.’L“ and
sociceconomic status. are as follows. FEirst, there is an
inverse relationship between occcupational hierarchy and
performance in CLE = ClasdXI (ELT). This implies, for
example, that a technicians' child is not doing as well
as a specialists' child. Second, there is a social strQtie’
fication between the schools. Third, students coming :.rcm
higher ineome groups perform betWer in CLS Class XI (ELT),
However, student's whose fathers avre better educated do not
tend to perform better. In contrast, students m.th educated,
mothers do perform better in CLS Glass XI (BLT). a
Thus performance improves with mother's edﬁcation but not

with father¥s education.

Befére closing this section let us now consider
the relationship between manipulative and é@gaitive scores
' in ELT and TLT. The coefficients of correlation between
different relevant scorss are given in table 6.9 overleaf,
This pertain to each of the three school types as wéll

as to the combined sample.
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Table 669

Coefficients of Correlation between
Manipulative and Cognitive Scores

Qe 5§Qs—>School Type Type Type 2411 schools
e , I . b I s (n”107)
J (n=34) {n=36) (n=37) ™
1. Manipu%ative -0 40885 040094 -0,1398 . 00463
score ‘ELT) ’

and cognitive
score (ELT)

2e. Manipulative w(ed322%%  (,0729 -0, 0842 0.0725%
score” (ELT) ‘ ‘
and Manipula=
tive score(TLT) .

3. Cogmitive D.1508 0.3210% O3556% U« 3900%w
score (EBLT)
and cognitive
score (PLT)

n denotes the sample size.

From the available figures we see that there is no
systematic relationship between the two scores for EﬂT -
either at the school level or in the combined sample. None
of the coefficients is significantly different from zero
even at 10 percené levels Thus abllity with manipulative
skills is nct accompanied generally by ability with cognie
tive skills in CLS, This means that some students are good
at one gset of gkilles and others are good at the other
type of skillss A haphazard distribution of mean values

across the three schools indicates the same phenomenon.
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‘The relationship between mamipulative skills

indicéted%y'sbr and TLT is significent only for school
type I, Further, the relationghip is dRverse. . this implies
that students with better manipulative SR;iis‘in»dlass XX ’
show relatively poorser manipulative skills in class XII.
This 1s only a relativs and not an sbsolute phencmenon.
Probzbly students with pcorer skills show a faster improve-

’ the year - ' . ,
ment over/ﬁhough all students may generally be improvinge.

The combined sample consisting of all schools shows no

such syatématic behavioun,

Finally, the relationship betweep cggnitive scores
correéponding tc BLT and TLT is significant in school
Types II and zzz*as well as in the(combinea samples The
relationship fér all schools individually and combined is
positive, at varying levels of significance, This shows
that students tend to improve their cognitive skills

uniformly all across the different types of schoolse

(5:7 Statistical Resultss Terminal Level Test

Let us now consider the terminal level test (TLT).
Table 6.10 overleaf glves us the level and dispersion of the
Terminal level gest (TLT) and related varisbles. The
Airthmatic means (AM and standard deviations (SD) given
relate to the three different school types and the combined

sample of all schools.
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Tablie 6,10
Means and standard deviations of TIT and related variasbles

Gariabie  Tyoe I school  Type IL School  @y.e LI ALl Schools

— . School
AM SD\ AM SD AM SD AM

Terminal
level test 74,12 10,88 78,24 6,48 65,31 9,37 72.48
Entry ' ‘
level Test 70.28 6.95 72@60 8016 63-66 7'37 68‘77
Theory
test{Pandit) 65,07 17.11 8l .67 14,95 38,65 10,55 61,52
Theory
test(CBSE) 4’2 ¢15 11‘64 55‘14 7.54 27.57 7.86 41;48
Chemistry '
Practical

© {CBSE) 21.38 3.43 28.14 1.68 25,30 2,60 25,01
Type of .
Examination .
{CBSE) 1,00 0.00 1,00 000 2.00 0DL00 1.35
Socio
Eronomdc
Status 2,76 1.05 l.44 0,61 373 1.15 2.65
Qut of
school

adtivéties 10.32 3,06 12,42 3.44 10,24 4,05 11,00

35)

10,

8,

22,

3.

0.

le

3.

Fable 6,11 giveg the AM and 8D for manipulative and
cognitive scores for differcnt school types and corresponding

to the Terminal level test (TLT) and the Entry level test (ELT)
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Table 6.11

Means and standar deviatlons of scores corresponding

to ELT and TLT

Variable Type I school Type II School Type IIXI All Schools
| * AM SD AM - SD iglhos‘]‘s}) - AM SD

Manipulative

score (TLT) 35.81 3.31, 38.40 2,69  34.54 3,73 35,24 3,63

Cggnitive ‘

score (TLT) 38. 31 11.12 39,83 6’0 28 30077 gt 24 36,21 9.84

Manipulative
score (ELT) 35.40 3.05 33,14 4.63 32,62 4.73 33.68 4.36

Cognitive

Table 6,12 through 6,14 below give the results of comparisons
of the mean values of TLT between différent groups. These
comparlsons are based on the *t* “test which are given for each

case along with the inference,. .

Table 64,12

t-test for Binary Comparisons Between Schools (T}

Camparison Q. £, tevalue Inference

1. Between Schools 68 ~1,94 significant at:{d%
of Type I and IX.

2. Between schools of
Type II and IIX 71 6.84 significant a: 1%

3. Between Schools of
type I and IIIX 69 3,66 significant at 1%
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Pable 6.12 shows that while school type III
differs from both school types I and II. The two types
| of schools I and II do not dAiffer from each other very
sharply. Thus school type III is distinct from the other
two. This is also clear f£rom tsble 6.10 in'which (row I)
the mean of TLT in schcél type IiI is much lower than the
means for the other two ﬁ*pés. ’This difference is a clear
indication of the fiiversitﬁr in the students®. achievements
between type III on the one hand z;nﬂ, typé I & ITI, on the
other hand, Similar pattern was cbserved regarding ELT
{Tsble 6.3). This means that the initial differences

" persist and even widen slightly.

Tsble 6.13

- k-test for Binary comparison Between Sexes (TLD)
_ g 2

Comparison " d.f. . t-value Inference

1. Within school

of Type 1 32 0,32 Not significant
2. Within school 34 -2.13 Significant at 5
of Type II

The table 6.13 shows that inter-sex differences in
TLT (i.e. between boys and girls) are §ignificant in type
II school but in type I schoof. This is important in so far
as the corresponding comparison for EL‘J.' is totally different
while in school type I i the inter sex differences get

reduced thege increase in school type II.
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_Pable 6.14

t=test for comparison of Sexes in schools of Type I & II(TLT)

Comparison o d.f. t~value Inference

1. Between Boys 47 ~0.86 ' Not significant
2. Between Girls 19 -2,18  Significant at 5%

!

Table 6.14 ghows thaé if school types I &J;; are
compared by'sexesf boys do not turn cut to be éignificantky
different f£rom each other in the two types of schools; - On
‘the contrary girls do differ sigﬁificantly between the two
school types. This result is in line with the one{bﬁ ELT,
execept thét the level of gignificance has alteied.» Por the

four groups the mean TLT scores are as followss:

Tshle 6,15

Mean scores of Bgzs & Girls in gbm of Typa I &
Type II schools ’

Sex ( School School

' Iype I Type IT
Boys . 74,48 76 .69
Girls - 73,11 81.33

This shows the score of girls in Type IT school is
subgtantially higher than the remaining three groups, This
explains the results in tables 6.13 and 6.14.
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Let us now consider the question of inter
group diffsrences co;legtiyely in order to see if
graupiq - dgfine@ .\by dif‘erent-r chgracterstics are
‘hcmog\engus as £ar as TLT is concerned,, For this
wé consider sex, type of school, "c.sm.‘e~ of examination,
socio«economic status and out of scho&l gcgivities.
The hypothesis of homogenity is tested by carrying

%
out analysis of wariance and tﬁe related Festatistic.

Table 6.16 overleaf gives the two relevant
sums of gsquares, degrees of freedom and the Fevalue
in each case. The last column of this table gives

the Infercnce drawne.

*As explained earlier the analysis of

variance is equivalent to simple "t¥ test in case
of asex and exanination type because in both cases
we have only orie d.f. for between group sums of’

sSquarss.
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Tsble 6,16

Analygis of Varlance for TLT

Variable Bétweeq and within D.Fs F~Value . Inference
sum of squares

1« Bex ' 74816 - ks 7.158 Significant
1097472 10 at 1%
2. School type 318544 2 19,399 Significant
, ' " 853872 o .. 104 ; at 1%
3. Exanination 288896 T = 34,355 ‘Significant
type ’ 883472 105 at 1%
4, Soclo=Beonomic '
Status 127344 5 2.461 < Significant
1045088 1031 at 5%
5. Out of school 49952 S 0.829 HNot significant
Activities 1122448 101 )

F-values reported in tzble 6.16 show that the means
of Terminal level test performance are not significantly
different from each other in casé of out of school activities.
They are however significantly different between groups
corresponding to gex, three types of scﬁools, types of
exaninations and socio-economic stalus. These results are
considerably different from the corresponding results for
ELT. How:ver, as in case of ELT the most prcminentlﬁeterogeneity
is visible inFase of school type and examination type.
Other differences namely sex and socloeconomic status are

significant but not to the same extent. These results imply
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that the rate of improvement might vary significantly
across sex and sociosconomic conditions. But the basic
line of divigion-is defined by the school type, gxaﬁination
type being a natural consequence, This is exactly as we

had found to be the case for ELT.

To examine these issues Further let us now
consider the observed coefficients of correlaticn between
TLT and some other selected characterstics within each
school and also in all schools put together. These are

given in tsble 6417 below.
Table 617
Coefficicnts of correlation between TIT and

other Variable in different schools

School —=3 Type I . Type IT  Type ITI Aall Schools

Varidable . . (n=34) (n=36} {(n=37) (n=107)
) T3 T 5

1. Entry level 0.3196% 0,5136%% 0,6835¢%  0.6078%
Test . . C ;

2. Theory test 0.0002 ~0.0283  0,3000% 0e4458%%
(Pandit) .

3, Theofy test 040195 =-0,3220% 0.0832 0.3879%*

. {cBsE) k S 4

4. Chemistry ~0,0829 0.0562 042717  0.1246

Practical , '

{CBSE)
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1 2 3. 4 5

56 Type of *

Examination - ‘ - - 04564 %%
6. Socio=Economic o

states 0.2660 - 0,0634 0.1140 «(,2512%*
7. Out of school

activities . 0,0861 0.1794 «0,2295 0.0924

THe extent and nature of correlation betwyeen ELT and TLT

. has been discussed earlier idﬁhis chapter and need not be repeated,
For the remaining vériab&es figures intable 64,17 show that the
relaticnship between TLT andalmost all of them is very weak, Almost
none of the correlation coefficients within each schocls are
significantly different from zero, However, in all cases {except
chemistry practicalscore (BSE) and out of school activities)
the cogfficients of correlation are significant. These results
are fairly similar to those we got for ELT {Table 6,8) earlier.

Iooking at all the results ees

¥ Coefficient of correlation for type of examination
cannot becalculated for individual schools because ail
students undergo only one type of examination. n steuds
for thesample size ¥« on the top of a calculated value of
the cooefficient of correlation denotes significant at 1%

and * denotes significance at 5%
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together it appears that the ranking of schools is
reflected in the varisbles we are looking at. But there
is a falr degree of randonmgss i.e. lack of gystematic
relationshlp between variables in any given school.
Thus the observed linear relationship between TLT and
variables such as theory test reflect the inter-school
diversity more than anything else. Between TIT and
theory test (CBSE) the relationship is significant in
school type II and in the combined sample., Similarly
the relationship between TLr and theory test (Pandit)
is significant only for school type IIX. All other
coefficients of correlation as stated earlier fail

to be significant.

Turning to the calculated coefficients for the
combined sample we have already seen that the relationship
between TLT and ELT is poasitive and falrly strong. This
means that students with high TLT tend to have high BELT
also. This is true for each individual school also. AlSO,
those who have better TLT score tend to perform
relatively better in theory test (Pandit & CGBSE),

However no systematic relationship seems to hold
between TLT and elther chemistry practicals or out of
school activities even for the combined sample. On the
contrary the relationship between TLT and examinatilon
type and socio~economic status is lnverse. Since there

are only two types of examinations a higher TLT score
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is associated with examination type I (All India higher
secondary examination) than with examiqati&n tfbe ir
(Delhi board examination). As exgiained in the context
of ELT in our earlier discussion the present results kmply
that students coming frbm parents ;5 bettef s&cio—ecénomic'
status have higher TLT score. chgver; notice that the
coefficients of correlation is gigpificant but not too
large. This 1is bécauselthe'relatioﬁship between the two
variables is almost neg;igible in case of scﬁool types II
as well as IIl. It is only for the school type I that the
coefficiept of correlation is of a 2ﬁ§§&8ﬁ§@£h_magnitude.

A comparison with results pertaining to ELT shows
that the correlation between TLT and socioweconomic status
is much lower than between ELT and soclo-economic status

in school type 1II.

Some other findings in this context are quite
similar to those mentioned for ELT. These relate to
occupational h&é:archy, stratification between schools,

income of pzrents, mother’s education etc.

To conclude we shall now consider the relationship
between manipulative and cognitive scores in TIP & ELT. The
coefficients of correlation between different relevant scores
are glven in table 6.18 overleaf, These partain to each of

the three school types as well as the combined sample.
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Table 6,18

Coefficients of céz;elatiogvbetween Manipulative

and cognitive scores for TLT

8chools : Coefficients of Correlation -
Type I ) «042208
Type II \ . ~0.1394
Type III -0, 1667

All Schools combined 0.0096

The estimated coefficients of correlation shows
that there is no systematic relationship between the two
saores for TLT (manipulative and mognitiveﬂleiﬁher at the
individual school level or in the combined sample. None
of the coeﬁficienés ig significantly different from zero
even at 10% level. Thus higher (or lower) competence with
manipulative skills are not accompanied generslly by higher
{or lower) competence with cognitive skills in chemistry
laboratory skills, This means that Some students are good
at one set of skills and others are good at the other type
of skills. This phenomenon is also corroborated by the
patternless-ness of mean values of the two skills across
the three schools, These results are in total agreement

with those for ELT (tsble 6.9) discussed earlier.



