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PROCEDURE AND RESEARCH DESIGN

Introduction

Taboratory work provides an activity which can be
profitable and emotionally satisfyving, It provides opportunities
for ingenulty., By performing lsboratory operations confidence is
built up and fear of risks are reduced, Problem solving situations

also give rise to critical practice.”

L

The purpose 2f this study was to identify the chemistry
laboratory skills needed +to éompleté the elags XIT of senior
secondary chenmistry laboratory course and to develop tests to
measiure the achievement of these skills, Special attention was paid
to the role of student, type of school, sex, tynpe of Examinaiion,

Soclo=econoulc status and out of shhool activities,

A) Procedure for the Study

The study was carrled cut in three phases. Tests were
firialised in the first phase,the tests were admindistered in the
second phase and the data was collected, in the third phase the

'responsas ware evaluated and onalysed to elicit tle Important

findings,

In the first phase the chemicstry practical syllabus

of classes XI1 was analysced for the construction of Entry Level
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Test, The chemistry practz.cal syllabus of class XII was
ana}.yseé for the construction of Teminal Level Test, Thus
the chemistry laboratory skills for classes XI and XII were
identifieds On the basis of identified chemistry laboratory
skills for class %I and the Entry Level Test was constructedy
On the basis of identified chemistry laboratory skiils for
clags XII the Toerminal Level Test was constructeds In some
cases more “han one testeitem og a single laboratory skiil
were prepareds Also a theory test based on the content of
class XI & XII was constructed, Then the chemistry practical
syllabus, tests and the iist of the skills were sent to thirty
experts (Science EdQucation specialists,university/college/
senior secondary schocl chemistry teachers) for their identifie
cation and opinion. Experts were gsked to express their opinions
if a particulayr testwitenm measurae;lthe particular laboratory
skills for which it Was been designeds They were also asked
o exprecs thelr opinion aboubt the language and the content
of the test items, They were further asked if ft\;he particular
test item hasg been correctly categorised to a particular categorys
The. tests were Surther revised on the basis of the
.fele&back‘ obtained from the students and experts, A pre~pllot

study of these tests (Entry Level Test, Tenninal Level Test

(They were askefi to expres,) their opinion whether the test
items are appropriate, adegquate, measures or does not measure,
needs any addition, deletion or modlification).,
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and Theory Test)/ was conducted, With 20 students., The testeS
were‘ modified on the basis of their responses. The @ifficulty
and discriminating values of different testwitems of three
tests in the total sample were calculatgd.Tests were revised
on the basls of feed back thus obtained from the item analysis,
The reliability of the three tests in the tota)l sample were also
calcuvlated by analysing the students responses by split half
technique using Spearman Brovm prophery formuletw.:, A marking
schene for each test wes alego prepared. After establishingthe
validity and reliability of the tests the tests vere cyclostyled, .

In the second phase three types of schools were
selected, One section of c¢lass XITI from each school was selected
on a random basis, At the beginning of the academic session
Entry Level Test was administered to the students. The test
was of 45 minutes duration. The personal biodata form was also
got £illed in by the students, A queétionaim wasg also got
filled in by the teacher containing the details and facilities
for chemistry laboratory instruction for class XIT in that
school, At the close end of the academic session two more
tests were administered to the same students i.es (Temminal
Level Test & Theory Test (Panéitg. A1l the resvonse sheets

were collected, serially arrsnged and serially coded.

In the t¢hird phase all response sheets of vardous

tests were marksd and scores were gntered in the compoaita’ racord



233

sheets, The bio=data of students 'was: also mfixkhd on the
basls of criteria as mentioned in chapter V, wheir gociow
economic staﬁus was detexmined by adding the individual scores
of Father's profession, Mother's Profeésion{ Family Income,
Father®'s Education & Mothers Bducation, Students were
grouped into gsix categories on the basis of ranges of marks

{as given in Chapter V).

Involvement in personal nobbies /scientific
activities, /work experience/vocational job was also mar:ed
on the basis of criteria,explained in Chapter VE. The
perfomance of each student on these counts wa;>;§%ered in the
cemposite record sheets The scores of manipulative items
& ¢cognitive items in esch test (Entry lLevel Test and Terminal
Level Test) were computed seperatelys Fipally all the
relevant data were punched on @ card for carrying out the
necessary statistical analysis, Lastly; a comparison waeg made
of the facilitles (staff; equipment, chemicals, Financial
¢rant, physical facillties) available in each school, The
relevant numbers are piesonted in & tabuler form to facilitate

the analvais of thls factor,

3} Rosearch Design Fox the Study

The laboratory instruction ig very costly esgpecially

in developing and under developed countriles,
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Researchers have been keen to find the validity of the Iabomtozy

Instruction, In order to £ind the validity of the laboratory

instruction in the class XIX of the senlor secondary schools of

the Union tegﬁter’y of Delhi the following statistical tests

were performed,

a)

bl

c)

a)

Means and standard deviations were computed for the
vérious variables din the total sample and three

School sub samplaes in order to foim a general idea

of the levels and spread of these variables in difﬁerené
sub émups.,

Correlations were cdmputed between ’chemistry laboratory
skills (Entry Level Test & Terminal Level Test)

and all other variables in the thrce school sub samples
and in the combined samples )

t~test was carried out to find the siggificance of
differences between sex and type of school with regard
to chemistry lsboratory skills (Entry Level Test &

Terminal. Level ‘I,‘eéi;)i“ The test was performed between

boys and girls of two schools and then between boys

and girls of the same school this test was also
perfommed to examine pairivise differences between the
three types of schools. ,
énalysis of variance was used to test ‘homogeneity across

sex, type of school, type of examination,” socioweconomic
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status, and out of school activities wlith respect to chemistry

laboratory skills (Entry lLevel Test & Terminal Level Test),

To elaborate our earlier discussion it would be useful

at this stage to reiterate that the present study is concerned

with the following issues 3

1)

2)

3)

4]

5)

6)

Identification of Chemistry Laboratory Skills
normally needed to complete class XITI of the senior
secondary stage of the Central Board of Secondary
Education, New Delhi in the Union Territory of Delhi,

Development of instruments to measure the achievement
of these gkillls and the theory knowledge,

Computation of difficulty and discriminating

indices of all items (ELT*, TIA** and theory Test
(Panﬁit))in the total sample.

Bstimation of thoe moin levels and scatieredness
(or dispersion} of all relevant varisbles for the
individual school samples as well as the combined

sgmple,

Comparison of mean levels of CLS on a binary basis
between various groups e.ge. sex, school type,

examination type etce using the t~test,

bxamination of the hypothesis of hcmogeniety in
in,
various variables across scveral groups{a collective

way using analysis of variance.

* BLT 1s the short abbraviction for Entry icvel Test,

*% TLT is tho short ab:.reviatiuvn for Teminal Level ‘Pest.
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1)

2}

3}

4)
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Quantification of the exteni‘: of linear relationship
between various varisbles by mesns of the cosfficients

of correlations, The pairs of variables of special \
interest to us include (a) CLS* and theory test(Pandit)
(b) CLS and theory test in class XIZ(CBSE)**, {c) CLS
anamgzﬁ?ﬁﬂ?&@f&&&"i‘éss XII (CBSE) (d) Chemistry theory
and-chemistry practicals Class XIT (¢BSE€) (e) manipulative
skills and cognitive skills in ELT snd TUT,

Specifically the questions that were researched into

ars as f£ollows te -

What are the basic skills needed and developed in
chamistry laboratory instruction of class XII of senior

secondary stage 2

Can tests be developed to measure the achisvement of

these chemistry laboratory skills ?

vhat awve the characteristics of such tests (content
validity, Relicbility, Item Analysis (Difficulty &

DiscriminaE;WQ?indices) s

Are differmnces in achievement of laboratory skilis
reclated {o the sex of the student, type of schnool, he
is studying in, tvpe of examination he has taken, his

soclo=gconomic status, his out of school activities?

CLS* is the short zbbreviation for chemistry Laboratory skills,

CBSE** is the short abbreviation for central Board of Secondary

Educatione.
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5) Is achievement of chemistry laboratory ékills}fl\i" )
H A

correlated with achievement of subject mattfx’af"

r/‘

content in the same chemistry course?

6) Does achievement of manipulative skills vaiy
systematically with achievement of cognitive skills?

7) Does achievement of manipulative skills of Entry
1evel Test bear a clear relationship with the

, manipulative skiils of Terminal level Lest?

8) Is the achievement of cognitive skills of Entry
Level Test correlated with the cognitive skills
of Te:;ninal level test?

9) 1Is the achiev&tent of chemistry laboratory skills
(Entry Level Tegﬁeand Terminal LeveliTest)
correlated with/thechemistry practicals test of
class XII (CBSE)?

10) Does the échievement of chemistry Theory Test (Pandit)
vary in the same direction as the theory test class
XXT (CBSE)?

{c) thesis of the St
The study is thus concerned with testing the following

hypothesis;.

1) There is a significant relationship between achieve-,-:-
ment in chemistry laboratory skills and achievément
in chemistry ix};l,epny),faboi* L e



2)

3)

4)

5)

6)

7)

8)
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There is a significant difference between boys
and girls as far as chemistry laboratory skills
are concerneds boys showing betbter performance
than girlse

theory

High achievers in chemistry A)erﬁom suf:‘ficiently
high on cqgnit:.ve based skills than in manipulative
skillsy .
There is a signifilcant scheol variation in
achievement of chemistry laboraﬁory skills,
Students appearing in All India Higher Secondary

examination show much better achievement in chemistry

' laboratory skills than students appearing in Delhi

Board examination,

There is a significant aifference ba:b@:eéx,: the
achievements of chemistry laboratory skills of
students coming from families with different
scaio~éco;zomic si;atus;.u

There is significant difference in the achievement
of chéniétrf le;bo:atoi,;y skills of students with
ﬂiffereﬁt out of school activities,s

There is a s:s.gnificanf: difference in the ‘achievement
of chema.st'“y laboratory skills among the various ’
types of school on account of material and manpower

variations in these schoolse
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(D)

8)

10)

12)

13)

;
«,f\‘

There is a significant correlation betwiaen ’
manipulative skills and cognitive skilis of 2 student

There is a significant correlation be'baeen the .

achievement in chemistry laboratory skills and .
chemistzry practical score in the Board examination
{chse),

There is a significant correlation between the’

achievenent in demistry thedry test (Pandit) and

- chemistry theory test class XII (CBSE), .

There is a significant correlation between
wanipulative skills of Entry Level Test and

_manipulative skills of Terminal Level Test.

There is a significant correlation between

cognitive skills of Entry Level Test and cognitive

'gkills of Teminal Level Test,

Selection of the Schoals

~In the Union 'rerritory of Delhi there are
four types of Qchools at the senior secondary level,
These are (a) public schools, {b)Kendriya Vidyslayas,
(e) Delhi Administration schools ‘and (&) Aided

schools}, Alded schools are financed by the Delhi

Administration to the tune of 90% but run exactly -
on the pattem of Delhi Aﬂministratian schools in
every detail: except ’chat i:hey are controllea by

private managements, The idea was o have one type



of achool from each group, But in view of the
little difference between (¢} and {d) the/type

of schools effectively reduces to anlg Ehree.
Thus, three schools in the Union teé%;tgxy'of
Delhi were selected for the try'ouﬁxof the study.
One of them was?xenariya Vidyalyay' Thiswii one
of?2361VG\Kendxiya Vidyalayas in the Union
territory of Delhi, Kendriya Vid&a;aya belongs

to a chain of government Public schools (about

550) throughout India, They are being controlled
by ken&riya Vidyalya Sangathan, an autonomous
organisation working Under tﬁe Union Ministry

of Hﬁman Resources and is fully financed by
goéernment of India, Kendriya Vidyalayas are
meant for the Children of transferable central
governmetit servants {(where priority is given to
écmbatant defence personnel)y Most of the students
are from Iower middie classe. They have strong
social background though not very good economic
béckgrouna; Academically they’are highly motivated,
In terns of facil%ties both men and materials,
Kendriya Vidyalayas are among the best among the
government schoolss That is, in fact, why they

are kmown as government “public® schools,



_The second type of school was a Public School.

This ig one of the three beést public schools of Delhiy It is
also one of tie best public schéols in the country. This
school is managed by a . ‘trust and redeives no government aid,"
Consequently, it is cé;npletely dependant upon its own finances.,
' Most of the students come from affulent business families

}anc:I prosperous professionals. Economically and socially these
* students are the best in the samples Academically they are not
50 well motivatedy In terms of facilities both mén and
material, no school in the uvnion terxjitéi:y nor many in the
,‘e.ntire country are as well provided as in .this publie school.
On éop of the;se facilii;ieé that are normally available in any
other school the students of this school have many more facilities

for extra curricular activities,

To represent the third type of school we have selected
a Govermment Doys Seﬁior Secondzry School,*
This is one of the a.7 % 450 Schools run by the Departmeht
of Bducation, Delhi ,Aﬂministiatién, It is meant qi’gly for boys
1iving in its ixmnedﬂ.ate‘ neighbourhood, They are mgstly
the children of the junior government servants who are
economically and socially poors Academically todo they ars not
too well motivated, The schoel is completely financed by the
Delhi Administration. In terms of facilities both men and

* Most of the G;)verment Senior Secondarj Schools are elther
Boys Schcolr ot Girls Schoolas



materials, this school is comparctively better placed than
an average govexmﬁent school because of its being located in

a colony inhabitated bfz government servants themselves,

(E) Selection of Students

Type I & type II schools had three sections while schoai
type III had only two sectic:ng studying cherﬁistry in class XIZI.
One section from each school was chosen at random for tl;ais
study, The total sample consisted c;f 107 students distributed

among the ﬁhree types of schools and as boys & girls as shown
in Table 3.1,

Pable 3.1 =

Sample of Students

SNo, Name of the School Type No, of Boys Gifls
Students
1. Kendriya Vidyalaya I 34 25 9
2, Public School II 36 24 12
3, Govt, Boys Senior Seconde III 37 37 -
ary School,

clearly,' two schools, Kendriya Vidyalays and Public School,
are coeeducational while Govermment Boys Senior Secondary School

is only for boys.



. The tables . belev- maa%ég reflect the schoolwise
parental profession, Family Income, Parental Education, and
Socio=economie status, The tables show the social and economic
stratification of the students in different schools,

Table 3.2

Fatherly Profession

Grade Description Schools

Type Type Type Total
I I3 III
I Specialist 02 o7. o1 10
II Professional 08 23 05 36
III SemieProfessional 10 05 08 23
IV Technician 11 01 0b 17
V  Skilled Worker 02 X 06 08
VI Other Categories 01 X 12 13
Total 34 36 37 107
Table 343
Mother's Profession "
Grade Description , __ Schools
. Type Type Type Total
666 I g D -

1. Specialist ' b4 04 X 04
IX, Professional : X 05 X 05
III SemiwProfessional 03 10 b/ 13
IV  Technician X 01 02 03
Ve Skilled worker 01 X b4 01
VI. Other categories N 30 16 35 81

Total 34 36 37 107
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Tables 3.2 and 3.3 show the difference in the parentage
of students in i:he three schools, Type IT school clearly stands ¢
out while most fathers are professional large proportion
of mothers are semi @rofessionals'.‘ Type IIT school is another

' extreme and type I is somewhat in the middle,

The economic statusg as indicated by income in table 3.4
presents more or less the same picture, For type II school
half the students come f£rom parents with income exeeeding
Rse53 000/=. On the other had the predominant number of pupils
in type IIT school come from families with incomes betwecn
£501,000/= & F5.1500/=. For type I school half the pupils enjoy
family income between 552000/« & £34'3000/m,

"A gimilar gituation hélds with regard to educational
background of the parents of é-z:udents in the three schoolsy
Tables 3.5 & 3.6 show that School type II is dominated by these
dt the upper end of the educational gpectrum, school type IIX
by the lower end and type I is in the middles

3

T&b}.@ Sed

Famlly Income

+

Grade» .Descrigtion T Sghool: oo Total
% 4 - IX IIT.
I 2Zbove Rse 5000/= ' ‘03 1} X 21
IT  Ry4,000/6 €0 Bse5, 0007/« 03 04 X 07
IIT R5,3000/= to R5,4,000/= 02 13 06 21
IV B,2000/= £o Rse3,000/w 7 01 1 29
V  RSJ1500/= to B,2,000/= 0s X 06 12
VI F5e1000/= to B,1,500/= 04 X 14 18

Total 34 36 37 - 107




Table 3.6 .

Mother's Education

Grade Description Schools
Type Type Type Total
X Iz ' IIT
I. Postgraduvate Professional X 66 X 06
degree/M.Sc.Fh.D.
II Professional degree/ X 04 X 04
M.SCe MAJLL.B/M,A, BEd,
III, M.A./M,Com, - X 11 T X 11
IV. B.Sc./Diploma Engineerq 03 03 0l 07
_— ing/B.h.I}L-E/B.Ao BQEd’.
Ve B.A./B.Com Language 0% 07 ' 08 21
Honours.
VI,' Intemmediate or below 22 05 31 58
Total 34 36 37 107
Table 3.7
Soclo-Economic Status
Grade Score range Schools
Type Type Type Total
I g 4 4 IIT
&
I 4165 ) 0s 22 01 28
II 34-40 06 12 03 21
III 27=33 17 02 13 32
Iv, 21426 04 X 10 . 14
Ve 14-20 62 X 08 10
Vi. 1=14 X x 02 02
Total 34 38 37 107
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Table 3.7 presents in an aggregative manner the backe
ground of students in the ﬁﬁrée ‘schools. Naturally, it gives
us even more clearly the pattern that follows £rom, the. eariier
tables, For school type I half the nmnber of pupils corresponds
to grade m (score range 27=33)« For school type II all but
2 pupils éorresponc’i to the f::.z:'st two’ graéies with scores ranging
from 34 to 65,  In contrast, 'in Sschool type III only 4 {out
of 37) students are £rom fa;niiies within the first two grades.
Half of them are in fact fr;)m. grfad?s IIX and 1V, ®his, in a way

sums' up the relsvant characteristics of the three.schools.

(E)" CGonstruction of Tools

~ In order to measure ,chemistry lm.ratory skills two
tests vere developed namely the I:ntry Level Test and ‘i‘eminal
’Level Test, The Entry Level Test was based on the relevant
chem*stry lal::oratox:'y skills of class XI, It was ‘used to f£ind
‘the ach:.evement of students in chemistry laboratory skills at
the beginning. of the academic session of class XIXI; It had 42
X ttems (14 manipulative test items in Section A, =and 28 test
3 items of paper pencil type in Section B) Section A was meant
to find the performence of students in manipizlative skills
(ysychomcter domain) and section B was meant to fa.ud out the

performance of students in cognitive gkills (oogmtwe domain) ,

.)

The Terminal Level ‘Test wasbased on the relevant
chemistry 1aboratarv skills of” class XTI, It was used to
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skills
£ind the achievement of students in chemistry leboratvory/at

the end of the seademic session of class Xli« It had 41 test
ftems (14 menipulative tost ftems in Section A WaS 27 test items
of paper pencil type in Scchtion Bl Section A is meant to find
the performonce of gtudents in manipulative zakiila {psychomotor
domsin) and Section Bwas meant to find out the performance of
studonts in cognitive skills (cognitive domainl.

The theory test‘iis based on the chemistry theoxy
syllabus of classea XI and XIT prescribed by the Centzal Doard
of Sccondary Education, Hew Delbis It was used to measure the
achlevement of students in chenistry thoory at the end of the
acadenie secsion of clags XII, It has 40 test'ims. All
of them arc multiple cholce items having ipﬁg,altematives aache
5ix test itome are relaksd o kipwledae, zé toosk itoms are rolated
+o understanding and 8iz toest itemg are related to application,

{e) Colloction of Personal biow=dota

& forn was oonstructed vwherein 311 the personal
b&o@ata and Intercats of the students relmvani;'ta the developgent
QFf cirzemist:m laboratory skills wera included, Apart from Homg,
agey Pather's Name, Mother' tongue, it also asked abovt Pather's
profession, Mother's profession, Fanily Income, Fathex's Edueation
and Mother's Bducations Some of the other gquestiocns asked about
were personal hobbies, Interest in Educutional felevision/
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Educational broadcasts/Science Magazines/Seience Clubs/Science
Exhibitions/Science Musewns/P;:pular sc:!.encg leéturés/SQience
programues of television/Science prograrmr;es“of radio/Involvenent

in work Experience or Vocational joi)’u’

Pather's profession, Mother's profession, Family
Income, Father's Education énéi Yother's Eduﬁatj:an were used to
determine the socloesconomic status of the students. The
criteria to judge the socioecconomic status was as under,
-Students were Qivided into gix categories on account of Father's/
Mother's Profession '(specialist; Profession, Semi=Professional,
PTechnicaian, iskilled 'worker/and (égmi Skilled worker Clerical/
shop owner/Farm owner/others). The marks, allo-t:ed on this
account ranged from 15 in czase of special:ast to 6 in case of
semi skilled worker etc, {(The details on accouni: of socice

economic factors are given in chapter« -V).

8ix cateéofies were also t‘zseéi‘ for monthly Eamilif_
Income (All sources), Above Esy5000/w; B544000/e tO Riy5000/w,
88.3{3{)9/- 0o %.4009/-, Es.2000/~ +o Rs.3000/- B¢ 1500/ 'bo fi54 2000/,
the marks
R5,1000/= to Rs.lSOO/-,/ alloted on this accozmt rangeﬂ from 15 J,n
the case of monthly family Income Above Rs.SGOO/-v to 4 in the case

month}_y family income P5e1000/m 0 Rs.lSOO/-
4

The students were also divided into six categories
on.account of Father's/tother's Education, i.e. {post=graduate

pmfessionai éégme/;-z.sd;' PheDes Professional degree/M.Sc./
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| zfz.sA.,L'L.ga./M‘.A.B.Ed.') HMAo; MuComa ), {Q.Sc.)biploma in ‘
Engineeringfb;éobL.B/B¢A.1B,Ed;), B;A./Bgcom;/banguagg‘Hpnours,
Intermediate Pass & Below, The marks alloted on account of
Father‘s/ﬂother‘é:Eaucatioﬁ;‘ranged from 10 in the case of Poste
graduate Professional degree/M.Sc7 PhoDe to 4 in the case of
Intermadiate Pass and Below. |

The individual score of each student on account of
hFather‘s ércfession,»Mother's Profession, Family Income, Father's
':Eahcat;on and Mother's Education were added upe If the total
score was above 40 the student was assigned category I, If the

score rangéd from 40 to 34 student was assigned category Il.

If the total score was beﬁween 27 and 33 the student was assigned

category ITI. If the total score ranged between 21 and 26

tﬁe,stuﬁent was asgigned category IV, If the total score ranged

- between 14 and 20 the student was assigned Category V, if

however the total score was below 14.the student was assigned

category VI,

(s) Collection-of the data regarding out of School
‘ activities, ‘ ’ *

-

The involvement in personal bobbies/scientific
activities/work expericnce/vocational job were teken into
account for judging the dévelopment of chemistry laboratory

skills, The criteria for Sﬁdging the extent of involvement:
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in personal hobbies/scientific activities/fwork experience/

vocational job are given in Chapte:s Ve -

All the students were divided into six categories on
aceount of involvement in out of achool petivities, The
putpose of thex¢onstruétion of this fomm waétﬁcgqpher data so
&é to know how out of school activities of seientific nature
and thé'socio-economic status gf the student helps. the

development of chemistry laboratory skills,

(1) Betails of Chemistyry Laboratories & Other School

Facilitien

The purpose of coollecting the details of the chemistry

laboratory and other school facilities in three types of

schools was to find how these facilities help in the development
of chemistry laboratory skills. What variations and differences
do the chemlstry leboratory and other school facilities make

ir the achievement of chemistry laboratory skills in three types
of schools. Some of the details relate to name of the school,
date of establistment, date of introducing (¥2) classes in
aciencey academic and tradning qualifications of the chenistry
teacher, The details cbout the concerned post graﬂuaﬁévtea¢her
vwas his educational qualificatilons, total teaching ciiperience,

teaching experience at {+2) stage, experience of any special in

e
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in service training programmes, 'perifﬁ of dinservice training .
progranme, and the Age of the teac"he:*-, th= nurber and the
qualifmations of. &ﬁpporﬁing staFf, { suppo.v:ting staff includes
othet (post graduate/tramed grac'iuate) teachers/aemonstrators/
laboratory assa,stants/laboratory at’cen&ants/sweepers). The
annu&l grants fmr the chernistry labommry. phys:l.cal dimensions

, ar»d cs%her facilities availabie in the laboratcry i‘l‘he quanta.ty
or chmicals/glasmare/appamtus)a:‘\

P
4

r ‘Among the pieces of equipment the items which were
included in the questionnaire for response were beakers
{various sigzes) Funnelg, f£lat bottom flaske (various sizes)
glass rods, Glass tubes, graduated pipettes [various sizes) '
ignition tubcs}.‘ iaiebi«js condenser, Measuring' c:ylinde’i‘s (various
sizes), Beehive. she"ves, calonmeter, dry ce! Lls. 'comecting
wires, China cmlca.bal, Anmneter:, Electric bulb-holder, Elec*—ric
bulb, czrc:uit key, Maasur:.ng ocale (Various sizes). Therometer

{Vamous ranges) mter baf;h, Rubbar caxk.

. Among the Inorganic chemicals which wei‘a‘i'\!.nc};udea
in the questionhaire for response were Alum, ﬁmmonimn sulphate,
‘Aluminium sulphate, Ammonium Molybedate, Arsenious sulphide,
Borium chloride, Bromine, Copper chips, Ferric chloridep ‘ |
Pi~Sodiun hydrogen Phosphate, Perric sulphate;, Ferrous Ammonium

sulphate, Iodine, Iron metal, Lead metal, Magnesium metal,
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Mercury, Mangncesc dioxide, Mono-Sodium hydrogen phosphate,
Potassium Permanganate, Potawsimn dichmmate, Potassium Ferrie
Cyanide, Potassium Nitrate, Potassium bisulphate, -Potassium
Chlorate, Potassium Iodide, Potassium bromide, Potassium thiocya=-
nate, socdium chlor:?:de, sodium carbonate, sodium t‘:'a’i'o\sulphate. |
sodium Acetate, Sodium Pétaééium tartarate, Sodium Nitro
prousside Sodium peroxide, Sodium Metal, Sulphur, Schiffs
Regant, Tin Metal, “,Zinc Metal. | | -

Among t‘hé organic compounds included in the
guestionnaire for responsce were Acetaldehyde, Accetic Acig,
Aéetoné, Aniline, Acetamide, Bendici:'s Regant, Bengzeng, Benzyl
Alcohol, Benzolic Acid, Butancl,  Carbolic acidy Carbon disulphide,
carbon tetrachloride, caseln, chloroform, citric acid, chloral
hydrate, Dimeth;}l glyoxime,’ ﬁadichlqm bengene, Ethy;ll alcohol,
Ethyl anmine, Formaldehyde, ?omiq acid, Ez;uctoée,, Gulcose, -
Lactose, Mal‘eosgé, Hethyl Alcohoi,

, Methyl oxolate,
Methyl orange, Napthalene, I=Naphthol, Ninhydrin, Oxali@ acid,
Phenol, Phenolpthalein. Phenyl hydrazine hydrochloride, phthalil »

' ac:.d, starch, sucmse, urea.

~ Among the. mlsce;.laneous sSubstances included in the
| questionnaire for response t«:ere' AgareAgar, ajwain, (aniseed)
‘ Bréss) Alioy, Bronze Alloy, Blue Ink, charcoal.powder, cellophane,
coconut 01l, vegetable oil, ghee, duralunin, Fibres (cotton,’ silk,
rayom, woolen, terylene ett.). Filter paper {whatman's),

Gelatm, Gum, Glassy Cardimum o wel, Gram £lour, Groundnut oil,
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Rerosene oil,"Mahuva oil"Mustard oil, olive oil, Ink, standard

market soap, saw.‘dus-t, gsaunf, threads, tea samples, turpentine oil

wq:ﬁ{para'ffin) » wooden chips, wheat flour, yeast powder,

. %he physical facilities avallable which have been
include:a in the questionaire for respoﬁse werg covered area /of
the chemistry laboratory, size of the chemistry laboratory,
ceiling height of the chemistry laboratory, cm% ventilation
in the chemistry laboratory , provision of suction fans near the
ceiling, aumber of working tables, number of working seats,
Aﬁerage height of the working table from the ground floor,: size
. of the working table, provision of sinks in the working table;
vaisién of drainage and waste disposal in the chemistry
laboratory, availability of electricity in the chemistry
laboratoryy availability cf gas in the ghézixistxy laboratory,
a’ifaila:;oili,ty of other sources of heat, provision .of arfmning A
cupboard, gsmi;abnity of dumping places for broken glassware,
provision for store room, provision for 1;!.ghting}“ pmvisioh

of first aid and fir exginguisher.

. The other very important item' included’'in the
cuestionailre was-the total Anmual budget for the chemistry
laboratory, .

(J) Iaboratory Facilities

Taﬁule 3.8 ’

Comparison of three school laboratories
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Type of School

Annual Budget

Qualifications
of Teacheyr

Experience of
Teacher

No. of students
using the
laboratory

No. of demonstration

No. of Laboratory
Assistant,

No. of Laboratory
attendants

o, of sweepers

Floor Arca of the
laboratory

Height of the
laboratory

provigion of exhaust fans

provision of drainage

provision of water

Provision of electricity

Provision of gas

Provigion of enough
air and Sunlight -

Type
I

RS35000 /o

M.ﬁﬂiﬂc%’o‘

- 25 YES,

400

1

4505, £,

10 feet

Provision for waste dispoéal yes

Provision for first aid

& fire extinguisher,

ves

 Type
I3

253357000/

M.Sc‘.‘}f B.Eds

23 yrs,
1

270

1
2000 sq. £t

15 feet

yes
ves

yes

. yes

Type

11T,

izs?sapo/u

b!‘..ﬁc « B cEd;

17 yrse.

%360

1
T80 sq. £t

12 feest

ves
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{x) Administering the tests

The Entry [level Test was admdnistered at the beginning

l of the academic session of class X1z Before a&uinistering the
Entry ﬂl.evel Test in the chemisi;qr. labora@org/ aJ:J. preparations. vere
mades All the chemicals/materials/equipm’ent/g%assware were
available at different lsboratory seatsiy Care was taken that

. Students need not ask for anything whilé pexforming thé taskse
All the laboratory seats were marked fmm one to fourteen with

*+ the help of papexr boards, I':.rst the students were taken to the

“‘- chemistry laboratory where they were asked to complete the part =
A of the test by doing the 14 assigned tasks, These 14 tasks

, were arranged at 14 J,abora.i:ory seats in the chemistry laboratorye
The students went at random to different seats so that every one
could do the assigned task and there is no cm;r:if:ng anyvherey
Then they were asked to complete the ParieB of the test by answerw
| ing 28 paper pencil tests. The vhole test was completed in 45
minutes auration;f The personal Bio-data form was also got filleri
.in by the stuc‘ients and Similarly. at the end of academie session of
class XTI two tpsthere a&nznlstereazgém’ nal Level Tast & Theory
Test: (Pandit)s Both of them were 45 minutes durationy In the

| part A of the Tetminal Level Tgst students were asked to go to -,;r
different labératpry seats';? perform the assigned tasks and then
move tc the next laboratory seat. Before administering the Temminal
Level Test in the chemistry laboratory all relevant preparations

. were madey
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All the chemicals/materials/glassware/equipment were
made availab e at differsnt laboratory seats, It was ensured
that students do not waste time by asking for anything vhile
performing the tasks, All the 1a§boratory saats were duly marked
from one to fourteen with the help of paper boards, The students
went st random to different laboratory seats so that everyone
could do the assigned task and there’ is no over crovding a}?y-,
where, Then they were asked to complete the part B "of the
test by answering 27 paper pencil tesf;s'.7

Similary students were asked to answer 40 paper pencil

tests items in fheory Test (Pandit) in 45 minutesd

x) Evaluation of the tests and othex details

All the answer shests were serially arrenged and code
number was alloted to each )~student.., The coded nmumber was
incorporated on each angwer sheets of @ew student, Each test
was alloted 100 marks (the marking scheme of the three tests
can be found in Chapter ¥)s After marking and totalling all
the answer shee{:sg the marks échieved by every student. in

various ﬁegts were entered in /\composite record sheet,

Sin;ilam‘ly bio=data forms of students and bio=data
forms of concerned teachers and school laboratories were serially
arrangeds A code nwber was alloted to each student/teacher
or schmoI: aé in the earlier case, The code hmxﬂﬁer was incorporae

ted on the bioedata form of each student/teacher/school,
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The bio-data details of each student were marked, A total

of 65 marks were alloted to his socioweconomic status (Pathers
Profession, Mothers Profession, Famlly Income, Fathers
Educcotion; & Mother's Bducation)e A #otgl df_ZO marks were
alloted to his school éctivities (student’s hobbies (ordinary
and secientific)/Scientific activities, work experience and
involvement in vocational jobl)e The involvement of each student
in out of school activities was marked and a category was
.alioted to him out of six categories, Similarly the socio
economic status of each student was judged, onu the basis of
marks obtained by him, He was allotted a category out of

six categories, (For details see chapter V). The relevant ~ -
category of each student in soclo-economic status and
in?olvement in out of school activities was entered against

his code number in the composite record sheet,



