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IDENTIFICATICN OF CHEMISTRY LABORATORY SKILLS

Introduction

One of the main purposes of this study was to
identify chemistry laboratory skills at the senkor
secondary stage of the schools of the Union Territory of
Delhi, In order to identify Chenistry laboratory skills,
we must know what Chemistry laboratory skills and the
laboratory experiences are ? Laboratory skills have been
defined by Hearle¥ (1972) as, ®Those skills which must be
utilized to prepare, execute and bring to a conclusion any
laboratory experience, The required skills are drawn
erimarily from the cognitive aud psychomotcr domains of
- learning”. The loboratory experiences have also been defined
by Hearle as "The learning experiences involving the perfoming

of chemistry expariments®,

On the basis of identified chemistry laboratory skills
of senior secondary stage the Entry Level Test and Teminal
Level Tcut, weve constructed., PRefore constructing the tests;‘
Cherdistry laboratory skills were bifurceied into relevent

and non-rolovant for the study, Frum the relevant chemistry

>

* Hoarle R.J.%The identification and measurement of high
school chemistry laborastory skills®™ unpublished Phl.d. dissertae

tion,University of Mervlarnd{U.S.A), 1973,
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categories the test items for the two tests were constructed.

(A)  Analysis of Central Board of Secondary Education
Svilabus for Entr vel Tesgt

First of 3511 chemistry practical syllabus of class
XI was taken up and it was analysed for all the ehemistry
laboratory skills experiment by experiment in all the
fourteen prescribed experiments. ‘Fach experiment was taken
up ind;vidually to find out what operations (Affective,
eognitive & psyehomotor) were involved in that particular
experxment. on the basis of’ oparations 1nvolved in each
© experiment a 1ist was compiled of the needed chemistry
1aboratory skills fbr eaqh exper;ment. These chemistry
laberatory §k$113 experimeﬁtwiﬁe are as folléwing:-

Analysis of Chemistry practical Course (Class XI)
for identifying chemistry laboratory skiilss

(I) - Acquaintance of‘éhamistrz laboratorz and basjic
aboratory technioues (bending, boring. sealing. coleaning«

ass ratus d _hurne ete

Skills O véd‘

1. Skill of proper selection of material namely
glass tubes, corks; cork borers, {sealing wex/ '
plaster of paris), burner, sodium carbonate,

chromic acld& brushes).
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2. Skill of identifying and locating materials in

| a chemistry labotatory.

3. $kill of observing laboratory safety measure.

Yy, Skill of bending glass tubes at appropriate angle,
and shapes. )

Se Skill of boring corks at proper places and in
proper sizes.

6. Skill of sealing leaks in an assembly of glass
apparatus with sealing wax or plasfer of paris,

7 Skill of clea.ning glass apparatus with (cold/hot)
yater, sodium carbonate, chromic acid & brushes,

8. Skill of qlgaping,hunsen burner with the help of

needlies and brushes ete: .

(I1) Preparation, Collection and Study of some imporfant
- Physical and chemical properties of at Jeast three gagseg,

one each from the following groups:=-

a) Chlorine, hydrogen chloride, sulphur Dioxide,
b)  Carbon gioxide and hydrogen sulvhide,

c) Hydrogen. oXygen. *

Skills Involved

1. 8kill of selection of proper chemicals/glassware
and apparatus.
2e Skill of computing the proper quantities of chemicals

to be used in preparing various gasses.
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3. Skill of assembling the apparatus properly.

L, Skill of heating & cooling vwhenever necessary.

5 Skill of eollecting the gasses by (upward/downward)
displacement of air or water,

6. Skill of observing physical properties (colour,
odour, heavyness etc.).

7 Skill of observing chemical propertles by performing
chemical test ( (acidic/basie) nature, combustability/
support to combustion, reaction with other chemicals
including water).

8. Ski11 of comparing (coclours, odours, heavyness ete.)
with gases having similar properties, A

9e Skill of interpreting and drawing conclusions,

1e. Skill of washing, drying and replacing the glassvare
property.

1. Skill of making the assegbly éiagrams.

12. Skill of reporting the experiment,

(III) (a) Preparation of delute solutions of known concens

tration of sulphuric aecid, hydrochloric acid and

nitrie acid.
{(b) Reaction of dllute and concentrated acids on

any two metals (magnesium, Zinc, Copper and Iron).

8kills Involved

1. Skill of 8election of proper chemicals, glassware

and apparatus.
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2) Skill of computing proper volumes of aclids to be
diluted.

3) Skill of transfering the acids from the bottle to
the measuring flask. )

L) Skill of diluting the aclids properly.

5) Skill of making the volume upto mark.

6) Skill of shaking and making the solutions uniform,

7) Skill of calculatingkthe proper quantity of metals
and proper volumes of aclds (concentrat9d/ﬁilute).

8) Skill of observing Whether the reaction takes place
or not (evolution of a gas/heat) colour chgnge/

. formation of a precipitate).

9) Skill of observing & comparing the rates of seaction
(slow/fast),

10) Ski1l of observing and testing the procdacts formed
in the reaction.

11) Skill of reporting the experiment properly.

(IV)  Preparation of Crystals from impure samples of any

two of the following substances, using simple laboratory

processes (sedimentation, decentation, filteration and
exapngggigg). Alum, copper sulphate, potassium Nitrate,

Ferrous Sulphate from Kipp's waste.

Sk;llé Involved

ofchemicals
1) Ski1l of puryfing Impure samples/with the help of

processes of sedimentation, decantation, filteration

and evaporation,



2)

3)

)

5)

'6)

7

)]
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of chemical$
8kill of purifying impure samples/by chemical

treatment ete. °

Skill of concentrating the solution to proper level
by heatiné or cooling.

Skill of tieing a sample crystal to gct as a nucleus
for further growth of crystals. o
Skill of keeping the concentrated solution properly
t{ll the crystals grow., '

Skill of Removing the crysi&;s,‘drﬁihg and
preserving them. '

Skill‘of reporting the shape and other character-
istics of the crystais.

Study of electribal conductivity of water and

aqueous solutions of inorganie.acids, sugar, salts and

organic ligquids.

.Skills Involved

LB

3)
)

Skill of selecting proper chemicals, glassware

and other apparatus.

Skill of preparing the solution of desired

concentrations.,
Skill of measuring the vdlumes properly;

Skill of connecting the apparatus in an eleetrical

circuit and findlng faults if any.



2)

6)

7)

(VD)
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Skill of inserting the key or pressing the knob
when desixed. ‘

SKill of observing the glow of the electrieal bulb.
Skill of reporting the findings of the experiment

properly.

a) Determination of the pH of following substances
by using universal indieator solution or pH

paper. i) Soils (i1) Acids and Bases of different dillution
(11i) Vegetable and fruilt juices.

b) Study of @ change by common-ion 'effect in case

of weak écids‘ané weak bases Ly above method.

Skills Involved:

1)

2

3)

4)

5}
6)
7)
8)

Skill of selecting proper chemicals, glassware

& apparatus.

Skill of extracting juices from vegetables & fruits

"and solutions from the soils.

8kill of adding universal indicator in proper

proportions.,

Skill of comparing the colours of the solution
with the siandard pH chart.

Skill of computing the proper quantity of chemicals.
8kill of plotting the graph.
Skill of interprating the graph.

Skill of reporting the findings of the experiment
properliy.



265

(VIiI) Determination,of the melting point of a solild

substance of low melting point. (below 100°C) by
glass capallary tube method.

Ski11s Involved:

Te Skill of seleéting proper chemicals, glassﬁare;
& apparatus, ' '

2 SK111 of preparing caﬁlllary tube by fusing at one
,end by heating.’ o ] )

3. Skill of filling tne capillary tube by substance.-

b, Skill of setﬁing up of a kater bath,

5 ~ Skill of heating the water bath.

6. Skili of observiﬁg the temperature at the time

of meltinv of the subshance.

7. Skill of _reporting the findings of the experﬁmsnt
properly.

(VIII) Study of Solubility of a solid substance in water and
glouting of solubilit z Curve.

Skills Involyed;

Te Skill of selectiﬁg~proper chemicals, glassware and
apparatus etc. . i '

2. Sgill of taking measured volume of water.

3 S&ill of ‘weighing substances (Chemicals).

L. ’SRill of dissolving the chemicals in water properly.

5e Skill of heating the water.
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6, Skill of noting down the temperature at which a
particular amount of substance completely dissolves.

7. Skill of finding the saturation point for a particular
volume of Water. )

8., Skill of plotting the graph between tempe rature and

| amount of substance dissolved.
9, Skill of interpreting the graph.
10. Skill of rez;orting the findings of the experiment

properly.

(IX)  petermination of the clorific value of any one of
the followin
KHethylated spirit, wax, Kercsene oil, mustard oil,
(The_above substances will be used as a source of hé_g;_;_ng to
raise the temprature through a definite range of a given

guantity of water or by any other suitable method).

kills Involved

1. Skill of selecting proper chemicals, glassware &
apparatus.

2e Skill of taking the appropriate quantities of sub-~
stances whose calorific value has to be found out.

3. 8kill of taking the appropriate quantity of water.

4. Skill of burning the substances properly.

5e 8kill of reading the thermometer and noting down

the temperature.
6. Skill of ealculating the salorific value of different
substances by a glven formula.
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7. Skill of reporting the findings of the experiment
prope 1y.

(X Study of the shift in egquilibrium between ferric
ions and thiocyanate ions by inecreasing the

concentration of either of thenm.

Skills Involveds:

1.  Skill of.sglécting p#ogar éhemicéis,;éiasswaré &
- apparatus. - - j R |

2, . SKill of veighing substances properly.

3. ; Skill of transferiﬁg,the subsﬁances préperly in

measuring flasks.

4,  Skill of adding d:l.stilled vater properly and making
up the volume upto'mark.

5 Skill of measuring the volumes properly and
transferlng them into conﬁa;ners. |

6.‘ Skill x= of choosmng a proper indicator dnd.adding i%
in apprppriate quantities.

7e | skl of observing the célours of solutions and
‘changes taking ﬁlace in thenm, -

8. Skill 2z of observing the colour concentrations.

9. SKI11 of matching the colours.

10, Si11 of rerorting the findings of dhe experiment

| properly. s

(x) Preparation of commomnly used sténdar@, molér solutions
of Oxslic acid or Sodium carbonate. ’
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Skills Involveds:

1.

2.
3.

L,
9

6.
7.
8.

(RII)

Skill of selecting proper chemicals, glassware &
apparatus‘

Skill of weighing substances pmoperly.

Skill of transfering s&bstances prapetly in a
measuring flagk.’  ‘ '

Skill of adding water and making up the volume.

', Skill of. shaking the measuring flask to make

solution uniforme.

Skill of ¢élculating the zmounts of substances

to be taken for thg preparation of standard or
molar solutions. h

8kill of labelling and storing the (Standard/molar)
solutions, V

Skill of reporting the findings of the experiment
Properlye.

Study of Acid-Base single titration. i.e. Oxalic
acid and_sodium hydroxide or Eydrochioric acid

and sodium carbonate.

Skills Involved:

1.

2.

3.
L

Skill of selecting chemicals, glassware and apparatus
properly.

5kill of Rinsing the apparatus properly.

Skill of measuring the volumes of solutions properly.
Skill of t;ansfering the solutions to a buretie

and & titration flask.'
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5. Skill of declding the right indicator and addingik.
6. Skill of adding (base/acid) from the burette in
small amounts. ’
7o  Ski1l of shaking after every additmon of drops
of (Base/acid).
8, Skill of observing)ﬁhe‘ﬂeolanr changes/precipitation
., . formed). in the titration flask, :
De Skill of finding the end point correetly.
16. Skill of finding the normality etc., of the other
‘ édlution by using Nonmalmty equation, .
M. Skill of finding the (amount dissolved per 1itre)
by using normalzty equation,
12. -8kill of reporting the findings of the experiment

Properlyes

(XIII) Study of neutralization reaction of Sodium Hydroxide
énd‘ﬁzdgg ch;ogige dClda and a reuggz gstimation of
the heat of nautra;izatlon by simg;e ca;orimetric method,

Siills Involveds

1. Skill of selecting proper chemicals, glassware and

apparatus.
2e Ski;l‘of rinsing varig&s gléss apgaratus.
3. Skill of preparing various (standard/molar)solutions.
,E; ,Bkill of measuring different volumes of solutious.
Ge Skill ofydeeiding the type of indicator and tle

W
\\‘
\

quantity to be takens



6.

7.
8.

9
10.

11‘"

12,
13,

(xXIv)
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'Skill of adding (base/acid) from the burette in

small amounts. _

Skill of shaking after every addition of (Base/acid).
Skill of observing the {colour changes/precipitation
formed) in the titration flask.

Skill of finding the end point correctly.

Skill of finding the normality 3 from the normality
equation. .
8kill of finding the amount dissolved per litre etc.
ofvthe other solution by using normality equation.
Skill of calculating the heat of neutralization.
Skill of reporting the findings of the experiment
properly.

Elementary guglitat;ve Analysis: determination of
One basic and one acid radical from the fcllowing

groups (Insoluble to be excluded), Besic Radicals
Po*t? cu*2, cd*s, as®3, Fe™2, re'3, 0173, m*2, m*?

]
M2, cas2, Ba*?, sr*?, ug'e, mtl,
+2 2

Acidic Radicals : 003*%, 0% s2, a1

1 -1,

y Br ', I

mo;~', 80,72, P03, BOS"3

*

Skills Involveg:

T
2.

3.

8kill of selectlng proper chemicals, glassware and
apparatus.

Skill of taking the right quantities of salt for:
preparation of a salt scolution,

Skill of preparing the original salt solution.
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L, Skill of performing grdup analysis fests.

5, ‘Skill of performing radical analysis tests.

6, Sklll of performlng the confirmatory radieal tests,

79 Skill of performing tpe teqhniqye of separation
sedawentation filteration, evaporation and decentation).

8. Sk111 of boiling off hydrogen sulphide gas.

W Skill of removing acidity from a solutioﬁ. -

10. Skill of- removing alkalinity from a solution,

%1; Skill of prenaflng neutral sclation. R
12. Skiil of performing the flame test.

13, Ski;;)of performing chareoal cavity test,

ﬁh; Skiil of pexfofﬁing'borai bead test.

15, Skill offreporting the findings of the experiment

properly.

A ‘composite 1ist of Chemistry laboratory for
skills for Entry hevel pest was compilédyr

Comprehensive 1ist of Chemistyy laboratory skiils for

Entry Bevel Test |

1. Skill of selection of materials, chemicals
glassware & apparatus. | ,

2e Skill of identifying and locating materials in a

' chemlsbry'laboratory. f

3. Skill of observing laborabory safety measures.

b, Skiil of bending glass tubes at‘appfopriate angles

and shpaes,
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7.
8.

S.

10.
.
12,

13.

%,

15.

16,

17.
18.

S

Skill

‘ 272

of boring corks at proper places and in

proper sigzes.

Skill

of sealing leaks in an assembly of glass

apparatus with the sealing wax or plaster of paris.

Skill
Skill
8kill
to be
Skilil
Skill
Skill
Skill
odour

Skill

of c¢leaning glass apparatus.

of c¢leaning bunsen burner.

of computing the proper quantities of chemicals
used in preparing various gases.

of assembling the apparatus properly.

of heating & cooling vhenever necessary.

of colle cting the gases.

of observing physical properties (colour,
heavyness, etc.).

of observing chemical properties by performing

chemical tests (acidic/basic) nature, combustability/

support to combustion, reaction with other chemicals

including water).

Skill

odour

of comparing physical properties (colour,

, heavyness) with other gases having similar

properties.

Skill
Skiil
Skill

of interpreting and drawing conclusions of data.
of Washing and cleaning the glassware properly.

of drying & replacing the glassware,
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19.  Skill of malting the assembly diagrams. ‘

20. Skill of computing proper volumes of acids to be
diluted.

21. Skill of transfering the acids from the bottle to
the measuring flask.

22, Skill of d@iluting the acids properly.

23. Skill of making ‘the volume upto mark,

24, 8kill of shaking and making the solutions uniform.

25, Skill of calculating the proper quénﬁity ‘6f"m'etals

and proper volumes of acids (concentrated/dilute)
for a particular chemical reaction.

26, Skil1l of observing whether reaction takes place or

) not (evolution of (a gas/heat), absorption of'heat,
dolour change, formation of a precipitate) etc.).

27, Skill of observing and comparing the rates of
reaction (slow/fast).

28, Skill of observing and testing the products formed
in the chemical reaction.

29, Sk111l of purifying impure samples with the help of
processes of sedimentation, decentation, filteration
and evoporation and crystalisation.

30, Skill of purifying impure samples by chemical
treatment ete. )

3t. Skill of concentrating the solution to proper level
by heating & cooling.

32, Skill of tieing a sample crystal to act as a nucleus
for fupther growth of erystals.,
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3.

35,

36.

37.

38; ‘

39.
40.

W1,

L2,

43,

4k,

43,

46,

47,

48.

274

Skill of keeping the saturated solution properly -
t11l the crystals grow. '

Skill of Removing the crystals, drying and preserving
them,

Ski;l of preparing the solutions of desired conecentration,
Skill of measuring the volumes properly.

Sk11l of connecting the apparatus in an electrical
circuit and finding faults 1if anys

Skill of inserting the key or pressinglthe knob

vhen desired, )
Ski1ll of observing the glow oit’ the electric bulb.
Skill of extracting julces from vegetables & fruits
and solutions trom the soil,

Skill or adding universal indicator or other chemicals
in proper proportions. ' :

Skill of cagparing the colours of thé solution with
the standard pH chart.

Skiil of computing proper qnqntity of chemicgls.

Sk1ll of pletting the graph,

Skill‘of interpreting the graph.

Ski1l of preﬁaring caplllary tube by fuging at one
end by heating, o

Skill of filling the capillary tube by the chemical
substance,

Skill of setting up of a water bath,
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- 49, Skill of heating the water bath,

50. Skill of observing the temperature at the time of

’ melting of the substance. |

X IS Skill of weighing the substances.

‘52; Skill of dissolving the chemicals in water.

53. Skill of heating‘the water.,.

TS, Skill of noting down the temperature at which a

) particular amount of substance completely dissolves,

55, Skill of finding saturation point for a particular
volume of water.

56. Skill of taking appropriate guantitites of substance
vhose calorific value has to be found out. -

57 Skill of taking the appropriate quantity of water.

58. Skill of burning the substance properly.

59 8kill of calculating calorific value of different
substances by given fsrmula.

60. Skill of choosing proper indicatorse.

62. Skill of observing colours of solutions and changes
taking place in them,.

é3. Skill of observing colour concentration,

64, 8kill of matching the colours.

65. Skill of calemlating the amount of substances to
be taken for the preparation of (Standard/molar)solutions.

66. Skill of labelling and storing the (standard/molar)
solutions.

67% Skill of Rinsing the appratus properly,
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68.-  Skill of adding (base/acid) from the burette

in small amounts. | |
69.  Skill of finding the end point correctly.
70..  8kill of calculating the normality.
ﬁﬂaj Skiil of finding amount dissolvedfper litre etc.of
o cfner,soiutiop by uing normality eqﬁation.~ )
92..  Skill of calculating the heat of neutralization,
73 Skill of preparing the original salt solution,
YR Skill of performing the group analysis tests.
75. Skill of performing Radlical analysis tests,
76 Skill of performing the conformatory tests for radicals.
77 Skill of boiling. of bydrogen sulpbide gase
78. Skill of removing acidity from the solution,
79 Skill of removing alkalnity from the solution,
80. Ski11l of prevaring neutral solution,
81. Sk111 of performing the flame test.
82,  Skill of performing charcoal cavity test
83. Sk11l of performing boarax bead test.

These skills were divided into two categoriea
relevant and nonerelevant to the study. The non-relevant
skills were left out. The relevant skills vere examined
for the repetion. Those skills which were of a repetitive
Anéﬁuré were clubéd.together | The skills vhich were of

repetitive nature weres; . . —c IFo AL =D s
- Selection of Chemlcals/Glassware/apparatus .etc,
- Skill of assembling the apparatus from written

instructions or pletures.
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- 8kill of boring corks.

8kill of testing the air tightness..

Sk1l1l of ‘heating & cooliﬁg.

8kill of locating the materials im a laboratory,
Skill of weighing & maasuring,véluﬁes_etp.
Skill of reporting the exﬁerimgnt;etc, i

The relevant skills vere listed out and they were 1denzifi@d

in the chemistny practieal syllabus of class II.

:among 1% experiments. Out of 128 chemistry laboratany
- skills 46 of them were of a repetitlve nature. In all 82
:non-repetitive chemistry'laboratory skills were identified

v

The relevant ch@mistry labo"atory skills for the

ZEntry level. test were as follows i=-

1,
2,

k.

Skill of bending glass tubes.

Sklll of boring corcks; _ ,

Sk111 of seallng leaks 1n a glass apparatus.
' 8kill of computing the proper quantities of

. ehemicals foy preparation of gases.y‘

Skill of assembling the appratus- properly.
8Kill of collectlng gases ((upward/dounward) dis-

placement). Co . R C

,Skill of observing physical prOpersie ,(cdlour,oﬁour,

heavyness).

skiil of obs erving chemlcal prOperties (acidic/

‘ basie) nature, (Combustabllity/support co ' combustion)

solubality, rezction with other chemicals).
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9.. Skill of comparison of physical preperties (colour,
odour, heavyness) with ‘gases having similar properties.

10. ©  Skill of Interpreting & drawing conclusions from
the datas

1% Skill of making the assembly diagrams.

12, Skill of computing the proper volumes tobe @iluted.

13 Skill of diluting the acids properiy.

L Skill of making up the volumes upto~mark. * .

15, Skill of taking appropriate qnantitles of chem:cals
for interaction. . .

16.  SKkill of finding indications of a chemical reaction.

17. Skill of observing the rate of reaction. 0

18; Skill of testing the products formed in a reaction,

19, Skill of concentrating the solutions to saturation level.

20. Skill of preparing solutions of desired concentration.

21¢ﬂ Skill of measuring volum€s properly's )

22. B8kill of observing the g;ow’of the electric bulb.

23.  Skill of plotting the graph,

2k, Skill of interpreting the graph.

25. 8kill of observing temperature.
26. Skill of welghing substances. )
27, Skill of choosing a proper indicator,

28, Skill pf’ealqulating,the amounts of substance to be

baken for the prqparation of stanﬁard/ho;ar'solntions.I



29,

30,
31.

32

36,
37

394
oy
b1,
.
b3.

Ly,
L5,
L6,

8kiil
Skill
Skill

Skill.
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of absérving colour changes,

of observing precipitation for-mation.

of finding the end point. o
of,finding the normality, by using ﬁbfmality

equation.,.

Skill

of Pinding the amount 5issolved per lidre-

etc.of the other solution by using ncrmality equatim .

 Skill

Skill
Ski11

© Skill

Skill
Sk111
Skill
Ski1l
£ki11
Sk111
Sk111l
8ki1l

of preparing variaus‘fstandagd/mola:) sclutions.
of computing thegheat gf'neut:alizaticp.

of prepariﬁg original,salt.golatignﬁ'

of group analysis tests.

of perférming’ confirmatory teétw of radicals.
of boiling off hydrogen sulphide gas.

of removing acidity from the solutions & .

of ‘removing alkalnityffrom:the'solution; ' ;
of pfeparipg neutral aolution;

of performing the flame test, . -

of performing charcoai cavity test.

of performing. borax Bead, test.

out of 82 chemistry 1abcratory skills hé of ‘them

were found relevant to the study. Thirty *six were found

non-relevant to the study. . The cliemistry lsboratory skilis

identifiedifgom théﬁbractical:éoursg'af class BI ‘and

found to be hon-relevant for ohe prasent study were as

given overleaf:
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24
3.
L,
5e
6.

7
8.
9.
10.
11,
12,

13.

4.
15.
16,
17,
18.
19.
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Skill of identifying and locating materials in a
chemistry laboratory. “

Skill of observing laboratory safety measures.

Skill of cleaning bunsen burner.

Skill of drying & replacing the glassware.

Skiil of making the assembly diagram, '

Skill of ocmputing proper volumes of acids to be
diluted.

Skill of trensfering acids from one vessel to another,
Skil1l of diluting acids properly. '

Skill of making the volume upto mark.

Skiil of shaking and waking solutions uniform.

Skill of oaserving and comparing the rates of reaction,
Skill of observing and testing the products formed

in the reaction. '

Skill of purifying impure sauples with the processes.
of seperation. '

Skill of purifying impure samples by chemical treatment,
skill of concentrating the solution to proper level.
Skill of tieing a sample erystal in a8 saturated solution.
Skill of keeping the saturated solution undisturbed.
Skill of removing, drying and preserving the crystals.
Skill of comnecting the appratus in an electrical
eircuit and finding faults if any.
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-~ [ g e

20, Skill of inserting the key or pressing the knob
vhen desired. , \

'#.  skill of extracting juices fram vegetablos, fruits
‘and solutions from the soil. |

22, Skill of adding universal indicator or other chemicals

| in proper prOportions.

23, Skill of preparing capnlary} tixbc'a.: |

2, 3k111 of filling the capillary tube by a chemical

suhstanee. )

35,  Skill of Setting up a water bath,

26. Skill of heating the vater bath.

37. Skill of aissolving chemic’als in vater,

'QB. 8k11l of heating the water. '

29. Skill of finding temperature of dissdlution of a
substance,

236. Skill of taking appropriate quantities of chemicals
for determination of clorific value,

31, Ski11l of taking appropriate guantity of watef;

32. Sk1ll of burning the substance properly. ' ‘

33. Skill of adding indicators in appropriate quantities.

k. Skill of observing colour concentration._ ‘
35. skill 6& lébelling é storing the‘regant$.

36. Skill of rinsing the apparatus progéyiyu
37. Skill of adding volume of (acid/base) from the

burrette in small quantities.
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Forty six of the chemiétry laboratory skills were taken up
for categorisation. The 36 chemistry laboratory skills
identified for the Entry level test were categorised into

8 main categories and 3% sub~categories.

(B) Analysis of Central Board of Secondary Education

labus for Termi v st
Chemisgstry practical syllabus for class XII of

thg Central Board gfiseconéary Educatlion was analysed for
megwmmpmmumlwwmwywuuéﬁuuuasmsam
in q1£ss XI (from core experiments and optional experiments).
Class XII has three types of experiments namely cbre experiments,
opticnal experiments and project.. The chemistry practical |
syllabus of Class X1I has 12 core experiments, 10 optional
experiments‘and 16 suggested projects. During the aca@emig
session all students have to perform 12 core experiments

and either teke up a project or perform 3 Optiénal experiments
in 11ieu of a project. Projects were not taken into accoﬁnt

for finding the chemistry laboratory skills since ﬁo definite
stratégy or course of actlon is expgcted to be followed

in the case of projects. ‘Each experiment was amalfsed for

tne pdssible chemistry laboratory skills needed to complete

1t. Chemistry laboratory skills identified in the Chamistry
prac§1ca1 course of class XII for Terminal levei test Chre

given overleaf:
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(1) Preparation of double salt of Ferrous Ammonium
suiphate or Petagh Alum.

ki1ls Involved:

1. - Skill of calculating the required proportions from

chemical formula for the,prepa:agion of a suburated
’ sdlation‘ , |
24 Skill of weighing substances precisely. )
3y Sgill of dissolv;ng and prgparing saturéted,soluticn.
L Sk111 of evaporating and crystalising the substances.
5. Skill of purifying the substances.

- (xxd Study of 1nteractlon of metals ganz threez wi th
A
- galt so;ugions. '

" $k311s Involveds

4. . 8kill of identification of the metals.

2, Skill of selection of chemicals etec. of proper

| ‘ quality size, &p shepe ete. |

‘3; Skill of preparation of solutions.

. Skill of observ&n§~'“the metallic deposits formed
and in some cases the chdnges of colowr taken
plaee in them. ' '

5.  okill of arranging metals in a sequence on the

basis of well defined olLservations.
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'(IiI) Preparation of the Sols & process of dialysis

Skills Invq;veds

1,;‘»
2e

3.

Y

(Iv)

Skill of selection of the chemicals, parachment

paper etc., of proper quality.

Skill of preparation of various soiutionsg,
Skill of tieing the precepitate in the
raraechment paper.

Skiil of testing the presence of ions in water.

i
s

Gomgg:iéon of the preeipitation values of various

. 'galﬁrides -

‘Skills involved;

1.
2.
3.
Y,

(V)

. 8kill of proper seleetion of chenicals ete.

Skill of preparation of wvarious solutions,’ )
8kill of measuring and adding quantities of the solution,
Sikill of comparison of the precipitating values

of variong chloridss.

Comparison of the effectiveness of a number of

oils and emulsifying agents in forming emuision

Skills Involved:

1.
2.
3.

Skill of selection of proper oils.
Skill of forming ecmulsions.
Skill of comparison of the their emulsifying

properties.
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(V1) Effeck of concsntration and temperaturc on

the rate of reaction.

Skills Involved @

l. Skill of selection of proper chemicals glassware,

apparatus ete,

2e £kill of preparing various solutions of different
concentrations,

3. Skill of measuring the volumes properive

4. 8ki1ll of noting down the time used correctly.

Se Skill of reading and adjusting the tomperstures
pxopexiy.

6. Skill of collecting, tabulating the data properly.

e §kill of calculating and interpreting the data
properly,

S, Skill of using graph and its interpretstion,

(viz) Effect of catalvst on the rsaction.

Skills Involved:

le Skill of selsction of proper chemicals/glassware/

apparatus etc,

2e €kill of scelection oFf the xicht catalvste

e 8kill of weighing dificrent amounis of catalyste.
4, 8kill of compacicson of thoe times of reoaotion,

5. Skill of messuring the time,

e Skill of collzcting, tabulating the data,.

7. Skill of ecalculating and inkerpreting the date

properlye
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' Ski1l of using the graph and its interpretation,

(VIII) Seperation of coloured substances by chromatography.

Skills Involveds

1. Skill of selection of proper substances/pigments

solutions for use.

2 Skill of selection of proper chrometograrphic
paper apparatus etc,

3. Skill of wmarking of the baseline, points etc.
on the chromatographic paper.

¥, S5k11l of prepaggtion of the preper solvent.

Se Skill of adjusting the chromatographic apparatus
properly.

6, Skill of spotting, measuring, and tabulating the

| data. ”

7 8kill of calculation of Rf value and interpreting
the data.

8. Skill of comparison of the Rf value.

(IX) Identification of Carbohydrates, fats, proteins
in food stuffst

Skilles Invo;vedg

1. Skill of selection of the proper chemicals/

apparatus/glassware,
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‘26 Ski1ll of taking the right quantitles of testing

raterials,
3.  Skill of adding the right quantities of reacting
\ ~ materials. _
b, Skill of performing the amlytical tests
' (Qualitatively), T

De ’Skill‘cf verifying and confirming the tests,

(X) DPreparation of Molar solutions and study of
) .Rédox titrations,

Skills Involved:

¢t

1. - 8kill d# calculating the right quantities of
chemicals reguired.

‘2, 8kill of . proper sclection of chemiczls/apparatus/
glaSSWAre ete. “

‘3. Skill of preparation of solutions.

Y., 8kill of Measuring the volumes correctly.

5 Skill of finding out the end point correctly.

6. 8kill of adding the right amount of indica%or;

7. Skill of collecting and tabulating the data.

8. Skill of interpreting the data and calculating

results.



{XI)

Ski11s Invo;yéag

1.

2,
3
X,
5.
64

7.

8.

9.

10.
11;
12,
13.
1

(X1I)
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Qualitative Analysis (Inorganic. Salts)

Skill of taking the right quantities of salt,
for preparation of salt solution,

Skill of preparing the origimal salt solution,
Skill of performing group analysls tests. _\
Skill of performing radical amalysis tests.
Skill of verifying and confirming the tests.
Skill of separstion (filteration, sedementation,
decantatioh and evaporation).

Skill of boiling off hydrogen sulphide gas, from
the’ solution.

Skill of removing aeidlty from the solution‘
Skill of filteration, evaporation etes

Skill of removing alkalnity from the sdlution.
Skill of preparing neutral solutions.

Skill of perform1ng the flame tests,

Skill of performing charcoal eavity tests.

8kill of performing Boraz bead tests.

Organic element Detectjon, .

Skills Involved:

1.
2.

3

Skill of taking right guantities Jf chemicals.
Skill of cutting the sodium metal jpiece..
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3.‘ Skill of fusing organic compounds properly
with met.talic sodium.
Y.  Skill of breaking the ignition tube.
5. Skill of filteration of the solutions
6.. Skl of performing the individual tests of elements.

. OPTIONAL EXPERIMENTS
(I) 2: ffusion of solids in‘ 1iouids
Skills Involveds

1. - Skill of proper selection of chemicals and
apparatus/glassware etc,

2. Skill of finding out crystals of similar size.

3. Skill of addition of water with least disturbance.
ko = Skill of performing various lzboratory Operations
o like, heating, stirring and covering the beaker,

e . Skill of measuring the time taken in e;ch CaS€.
6. Skill of comparing the rates of diffai.\zion» in each
’ process, | | j
7 : Skill of arianging the rates of diffusion ina
. sequence.

(1D) Minimum g‘ugt;tz of Mangenege Dioxide in the
' preparation of 0;2' gen .

Skills Involved:

1. Skill of proper selection of chemieals and appratus/

glagsware.



.
4,
5.
6.

7.

(IID)

kK

¥
8.

3e
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Skill of Assembling the apparatus in proper form,
Sk1ll of heating the chemical mixture,

8k111 of addition of a proper amonni of a catalyst
by varying the amounts, C

Skill of observation of the evolution of oxygen
gas.

Skill of collection of oxygen gas by the right
method to avold leakage, dissolution or accidents,
Skill of recording and tabulating the results.

Determimation of the Rate of flow of solutions
nd liaoulds horizont

volved:

Skill of proper selection of chemicals and
apparatus.

Skill of keeping the glass plate horizontally-

and checking it with the help of a spirit level,
8k111 of cleaning the burette and attaching a

fine jet to 1t,

ki1l of marking the boundary of the water drop.
Skill of measuring the distance from the centre of
the drop to the boundary of the drop.
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Foaming Capacity of Different Soaps,

Skills Involved;

1.

2.

3.

4,

(V)

.

1.

2.

3.

4,

5e

6.

7.

- Skills Involved;

Skill of proper selection of chemicals and
apparatus glassware.

Skill of accurate measurement of volumes and
weights.

Skill of heating of the éolution for complete
dissolution. “
Skill of shaking of the solutions vigorously.

Tea Leaves and gheig variation in Taste.

L

Skill of selection of proper chewicals, apparatus
and glassvwarea. )

Skill of reflusing. | | _
Skill of seperation by decentation and filteration.
8kill boiling the contents with constent

stirring $ill no precipitate is obtained.

Skill of decolourising the solution by animal
charcoal, , ’

Skill of extracting the desired component with
chloroforu. | '

8kill of dissolutionof the residue.
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(VI) Rates of Evaporation of different liguids.

Ski11s Involved;

i; Skill of selection of proper chemicals, apmaratus

‘ and glassvare, ﬂ -

2. 8kill of measuring accurate volumes and weights.

3. . Skill of exposing the liquids to atmosphere.

4. Sﬁill of wmaking the time study of evaporation.

5 Skill of calculating the rate of evaporation/
unit time, -

(ViI) Effect of metal coupling on the rusting of iron,
Skills Involveds

1; ”Skili of proper gelectioﬁ of chemicals, apparatus

: and glassware.

2, Skil1 of boiling the solutions, |

3. Skill of preparing-the agar-agar solution,

he Skill of adding proper amounts of chemical solutions,

5. Skill of cleaning the iron nails with organic
solvents. o

6s Skill of drying the iron nails in an oven.

e Skill of:twisting the nalls and coupling them

. with zine and copper wireg,
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8. .  Skill of adding agar-agar solution in petri
dishes carefully. ) ' _
9;  SKkill of observing the colour of the patch.
10. SK.‘ﬁ.l of drmginé the conclusions on the basis of

observatione .

(VIII) Effect of Acids and Ba.,gg on ghe gensj;e stren@g
’ of Fibers,

Sk in veds

N

1o Skill of selection of pi?oper chemiéals apparatus
ané, glassvware, )
2. Skill of selection of threads of uniform length
" and .diam,eﬂtexfz | .
3. Ski;ll of a&jus—ti‘..ng‘the length of the thread’
' with the apparatus. ., .
Y, Skill of noting the minimum xeeights required for
breaking each yhread-., i .
Se Skill of tabulating the values and finding
tensile str;angth‘

(IX) Preparation of Rayon thread .
Skills Involved:

i I Skill of proper selection of chemicals, apparatus
and glassware,

‘2. - Skill of preparing a saturated solution.



3.

Y,

Se

6.

7e.

8. .

s

®

Skills Involved: - | ;,

ol

2
3.
L,

5;
6.
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Skill of addition of NaOH to obtain Cu(OH),
solut ione. , | |
Skill of washing the precipitate o remove
soﬁ solutions. |
Skill of Transfering the precipitate in a conical
flask and addition of 50% Ammonia solution.
8kill of prepara@ion of “Schweitzer soiution®,
Skill of cutting a thread into pleces and
dissolving\the ﬁieces. | :

Skill of Filling the viscose solution into the

syringe and forcing it out in dilute salnhuric acid,
Skill of removing the container from the water

bath after change of colour.

Analysis of Fruit éhé nggtab;e Juices for contents.
Skill of proper sélectian of. chemicals, apparatus
and glassware.

Skill of measuring volumes énd.weightsﬁcogrectly%

. 8kill of preparing solutions of proper concentration,

Skill cf;éecogpisihgfghyé;cal properties -(rings,

red precipitate, silver miror, blue colour, pungent
odour, voilet colour,. oily surface). v

'Skill of performing the confirmatory tesis.

Ski1l of deduction of resu}és on the basis of tests.
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_ A composite list of chemistry laboratory skills
was compiled for .class.XII which eéﬁtained 146 chemistry
laboratory skills. 62 chemistry laboratory skills were
of a repétitivg nature, The chemistry laboratory skilis
vhich vere of a repetitive nature vere almost similar
as mentioned in the apalysis p: chemistry laboratory
skills for entry level test. ' ' -

List of Chemistry laboratory skills identified
" £rom Chemistry. practical course of class XI;;

1 S;:iil of proper seiectipﬂ of chemicals, apparatus
and glassvware. o
2. | Skill of finding the crystal s:lze,
3. 1 Skill of addition-of a liquid properly.
L. Skill of laboratory operations like (heating,
| | gtirring, coveriné the vessel ei;c).
Se Si:ill of measuring time, , . |
6. Skill of arranging rates 15 a sequence.
7. Skill of comparing rates on the basis of data.
8. Skill of assembling the apparatus,
9. Skill of addition of a salid substance.
10. sicﬂ.l of observation of the varying amounts of gases.
11.  Skill of collecting the gas with precautions.
12. Skill of éraeox"ding and tabulating the data.



13.
.
15.
16.
17.
18,
19.

21.

22,
23.

25.
26,
27.
28,
29,
30.
31,
32,

236

Skill of keeping the glass plate at level,
Skill of cleaning the burette with the jet,
Skill of Marking the boundary of a water drop.
Skill of measuring the distance,

Skill of measuring of weights & volumes.

S8kill of shaking the solution,

Skill of refluxing the solution.

8kill of seperation of a liguiid and a solid
by filteration, )

Skill of seperation of a liquids and a 9011&
by decentation. ,"

Skill of boiling a solution with constant stirring.
Ski11l of decoclourising a substance by animal
charcoal. .

Skill of extraction of an organic compound with
chloroforme.

Skill of dissolution of the residue,

Bkill of exposing liquids to atmosphere.

Skill of making time study of evaporation.
Skill of calculating afievaporation/uniﬁ time.
Skill of preparing agar-agar solutilon.

Skill of cleaning of iron nails.

8kill of drying a substance in an oven,

Skill of twisting the nails and coupling them with
copper/zine wires.



33..

3.

35..

36.,
37..

3.
N2,

43.
M.
4.

46,
47.
L8,
L9.
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Skill of observing the colour,

Skill of drawing canelusions on the basis of
observation. ,

Skill of selection of threads of uniform 1ength

and diameter. .

Skill of adausting the length of the thread.

Skill of noting the weight required for

breaking the thread.

Skill of tabulating the values ané finding the
tensils strength, ' o '

Skill of preparing a saturated solution.

Skill of addition of a. regamt to obtain ancther
solution, o

Skill of washing the precipitate to remove

undesired ions, o

Skill of transfering the precipitate and dissolving
it.. , i

Sk1il of preparing a speciéi soluti&n. _ ,
Skill of cutting and dissolving the pieces of thread.
Skill of filling the viscase solution in an )
injectlon syringe and injecting them into an écid
solution. . )
Skill of preparing solutions of proper concentration.
Skill of recqgnising rings.,

Skill of recognising silver wiror.

Skill of recognising oily surface.,



50,

51,

72-

53,
5.

55.

56.

57.

58..

59+

60,
614
62,

63.

é5.

66,
67.
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Skill of deduction of results.

8kill.of performing confirmatory tests,.

..Sk111 of calculating the reguired proportions

for a saturated solution. , S .
Skill of evaporating a solution gn& erystalising.
Skill of purifying substances. |

Skill of identification of metals.

Skill of observation of the metallic deposiis.
Skill of arranging metals in a sequence on the
basis of reactivity. A .

Skill of testing the precipitate/ions,

Skill of'ﬁompariﬁg of the precipitating values/
emulsifying ﬁroperbies.

Skill of Forming an emulsion. . -
Skill of reading and adjusting the temperature.
Skill of collecting, calculating, tabulating and
interpreting the dabta properly. - ;

Skill of usging graph and interpretating 1t,_
Skill of selection of chrometograchic g paper/
apparatus. | - S )
Skill of wmarking base liney points on chromatographic
Paper.

Skill of selection and preparation of a solvent.
Skill of adjusting the chrom&togra;i:aic apsarats
properly.
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69.

. 71.
72.
73-
.
79,
76.
97

78.
79.

B1.
82,
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Sk1l1l of spotting and measuring the coloured spots.
Sk1ll of calculating of Rf value and interpreting
the data.

Skill of comparisons of Rf values.

Skill of fianding the end point correctly,

Skill of preparing the original solutionl

Skill of performing group analysis tests.

Skill of performing indlvidual radicsl tests.
Skill of performing the confimatory tests.
8kill of preparing of neutral solutions,

Skill of boiling off hydrogen sulphide gas

from the solution.

Skill of removing acidity.

Skill of removing alkalinity.

3kill of performing of flame test. )

Skill of performing charcoal cavity test.

Skill of performing borax bead test,

Skill of cutting of sodium metal.

Skill of fusing the organlc compound with sodium
metal. .

Skill of breaking the ignition tube, )
Skill of individual tests of organic elements.
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The composite list of chemistry laboratorj skills
‘was screened to clgminate the repetitive c.‘aez‘nisﬁry‘
laborabory skills. Out of the rest 86 chemistry labora-
tory skills identified only 42 were found to be relevant
to the study and M were found to be irrelevént to the
study. | |

List of non-relevang chemistry laboratory
skills for Terminal level test.

The chemxstry laboratorfy skmlls iﬁentii‘ied from
the practical course of class ‘XTI and found to be

none¢relevant for the present study were as follows:-

1+ - 8kil1l of addition of a liquid properlye. -
2+ 2kill of laboratory operations heating, cooling ete.

3. Skill of measuring time. o
4, Skill of addition of a solid substance, ‘
S5e Skill of observation of the varying amounts of gases.

6. Skill of collecting the gas with precaution,
Ze 8kill of keeping the glass plate at level,

8. . Skill of cleaning burrette with jet.

9. Skill of marking the boundary of a water 4rop.-
10. §k111 of shaking the solutlon.

11. 5k111l of refluxing the solution,
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{‘“2. Skill of sepe:'ation of a solid anad liqu:ld by
o decantationm _
':1*‘3. Skill of separation of a solid and liquid by
| futeration. o L
,1‘l‘;.’ Ski1l af boilmg a solution with constant stirring.
15, Skill of dacolourislng a substance with animal
o charcoal,
;36. Skill of ex,tracti'ém‘ of an organic compound with
- chloroform. o e
174 Skill of dissolution of the residue.
‘iB, Skill of exposing liquids to atmosphefé. ,
19. - 'Siéill. of making ti;zzg studa'r of evaporations
20, Skill of caleulating of evaporation/unit éiinée
21, Skill of preparing Agar-fgar solution,
22, Skill of cleaning iron nails,: .
23.  Skill of drying ircm nails in an oven.
24, skill of @wisfing ﬁﬁgwnails and cbupliﬁg them
| . with copper/zine wires,
2;5. Skill of selection of threads with unifora :i..ength
4 and diameter, o )
26,  Skill of adjusting the length of the thread.
27. Skill of noting the weight required for ;brea!.a:-},ng
" the thread. . :
28.‘ Skill of addition of a reagent ‘:l;o obtain anothey

solubione.
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29, %ill of vashing the precipitate and removing
the undesired ions.
3b.~, Skill 6f tfansfering the precipitate and dlssolving
it,
3.  Skill of preparation of a speeial solution,
32.' Skill of cuttiné ané dissoiving the pleces of
threads.
33. Skill of filling viscose solution iﬁ‘an injection
‘ s&ringe and injecting thea into an acid solution.
3&. Skill of recoguising @ silver miror.
35. Skill of recognising'an.oily surface,
35. Skill of calculating reqniged proportions for a
saturated solution.
37.‘ Skill of evaporating a saluéion.
38,  Skill of crystalising. |
39. Skill of purifying a substance. . »
%0,  8kill of arranging metals in the basis of reactivity.
b1, Skill of reéding the teﬁperatures.
L2, Skill of adjusting the temperature.
L3, Skill of marking the base line and points on a
" chlromatographic paper. ’ | '
LY, Skill of adjusting the chromotogrevhic appafatus
properiy .
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Sémﬁ of the other non-relevant chemistry laboratory
skills uéually needed for doing practical qork_iﬁ a

chemiséry laboratory are as follovwsse

. Listening. -

2+« ' Asking question.
3 Discussion,

4, ‘Explanation.

Be Bezearch

6o Analyzing.

7 Flanning Ahead.
f8.f ' Designing new praﬁlem.
9.  Inventing. )

10. . Synthesizing,

1. Géliberation. '

12. CPiticism againstxeesigp! procedure or finding.
13. Writing the report.

1%.  Reporting the findings.

The 42 relevant laboratory skills were ecategorised

into 8 groups and 41 sub-groups.

Relevant Chemistry Laboratory skills for Termimal level
test - Comprehensive List of Skills (ClassXIT)

1. Skill of calculating the proper quantity of

chqmicals.



304

2, Skill of weighing substances.

3. Skili of identifiéation of metals.

#.: Skill of proper selection of chemicals (quality).
é. Skill of sélection of proper apparatus.

6}' Skill of preparation of solutions of different

concentrations.

R Skill of observing metallic deposits and

| colour change therein.

8; - Arranging métals in a 'sequence on the basis of
reactivity.

| 9; | 8kill of/testing fhe precipitaie on-the‘parehment
raper.

10.  Skill of testing the ions in water.

1i. Skill of maaéuring the volunes

12. 8kill of comﬁarison of the precipitating values.

13. Skill of forming an emﬁlsioﬁ, | o

.  Skill of noting down the time.

15. ’Sﬁill of reading énd,aﬁjusting the’tempérétune. ,

16. Skiil of collecting ané—tébulating the daﬁa properly.

17. Skill of ealculating and interpreéing tﬁe data
properly. .

18, Skill of plotting a graph and interpreting it.

19.  Skill of selectlion of proper sclvent and 1ts
preparation.. |

20. Skill of measuring and.tabulating the dataq .
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21. Skill of finding the end point of a volumeteric
titration correctly.

22. Skill of preparing the original soclution.,

23. Skill of performing group tests.

2%, Skill of performing radical tests.

25. Skill of boiling off hydrogen sulrhide from a solution.

26,  Skill of removing acidity from a solution.

27. 8kill of removing alka],‘iwity from a solution,

28,  Skill of preparing neutral solution,

29, 8kill of performing the flame test.

30. Skill of performing the charcoal cavity test.

31. Skill of performing Borax, bead test.

32« Skill of comparing the erystal size.

33. 8kill of comparing the rates of diffusion,

4. Skill of assembling the apparatus.

35 Skill of collection of oxygen gas by right method.

36, Skill of measuring the distance.

37. : Sk1ll of observing the coloured patch,

38, 5kill of drawing conclusions on the basis of cbservation.

39. Skill of s‘election of threads of uniform length i
and diameter.

%0.  Skill of preparing a saturated solution,

L1, _ Skill of recognising rings.

42, Skill of performing confirmatory tests.
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The relevant chemistry laboratory skills identifled
have been categorised on the basis of rising hierarchy
of skills, The simple ones which reqxiire- si@le observa=-
tions have been placed earlier and the skills which are
complex or are cémpoéed of many skills, have been placed
‘at the end, : . i

{c) Bifurcation of chemistry laboratory skills into
‘relevant and nonerelevant,

The criteria for bifurcating chemistry laboratory

skills into relevant and non-relevent are many,

The relevant chemistry laboratory skllls were categoxrised
into relevant and nonerelevant on the followling criterla, The

relevant chemigtry laboratory-skills for this study are the cnest

- For which test items can be easlly constructed,

- which are less time consumdng (optimum time requix:ed-).
- have definite outcomes,

- have outcomes which are measurable by standard and

easy means.

- they should be relevant to the age group.

Non~relevant skills for this study were the onest

- for which test ltems are dlfficult to construct within
the parameters of thls study.
- Are too elementary skills to be taken note of,
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- Are too :ﬁ"uch time consuming.
T Have ou’i; comes not expected (the outconmes may -
. elicit various responses i.ec. dfxterity, fineness,
' smoothness, especialiy vhen the margin. of contrasts

are not sharp).
‘- Have outcsmes which may not be easily measurable by
standard and easy methods.

-s Skill though usual may not be asseseéd at this

: age group. -

Most of the chéﬁis#i’;%lzéboratox‘y skills in the non-relevant
category are tho’ée for which test i‘cs can 'not. be
. framed easily. Test items can nct ‘be easily framed for
chemistry 1aboratbory skills ’such as locating materlals in
chemistry laboratory, skil]. of transfering liquids/
solutions from one vessel to another vessel. Skill of
shaking gglut;!.ons uniformly. Skill pf reparting the .
experimeixts/ resultg properl&. Some 7oti1er non‘-relevant‘chemistry
laborat‘oryl skills were of a manipulative nature which take a
1ot Qf time to complete. In view of the time constraint
they were considered non~relevant i.e. skill of conentrating’
the solutiog:s, skill of growing crystals, there is yet
another category of noﬁarglevant chemistry laboratory skills
for which the exact specifications of testing can not be
specifically 1laid down i.e. skill of mx reporting the shape
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_ 'of crystals, skill of drying and presewing the crystals
skill of keeping the sat.urated solution tmdistnrbed for
growing the cryst;als, skill of inserting the key or _
pressing the knob in an electrical circuit when desired,
skill of extracting ;jnices from vegetables and fruits,
‘skill of add:{ng mxiversal indicatcr in a proper quantity,
‘sknl cf filling a capm.llary tube by a chem}.cal substance,
,skill of ..setti.ng up of a water bath properly, skill of
taking {éppropria i:e quantitiés of chemieals and solutions,
skill of labelling and storing the (standard/molar)
solutions, skill of rinsing the.apparat-us.ﬁ.

D. _@_tégoﬁsat;bﬁ of ehemgstgz laboratory skg,llg

Bhe relevant chemistry 1aborai;ory skills have been
grouped into tvo groups l.e. manipulative chemistry
1a'boratory skills, ( psychomator dom2in) and cognitive
skills (eognitive domain)e. -

Categorised List df Relevant Chem;strz &aﬁoi;atom‘
Skills for Class:XI (Entry 1 vel Test

1. petermine simple properties (Requires no equipment
or’ supplies). ‘ ‘
A', Colour B. Odour Cs Size.



2,

3.

k.
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Perform simple operations.

4.

B.
C.
Da

Bending a glass tube.

Drilling a cork. .
Detecting a lesk in an assembly of appratus.
Recognition of a particular eguipment.

Assenble laboratory Egquipment.

A,

B.

From written instructions.

From picture (verifying the assembly).

Perform complex Manipulations.

A,

B.

C.

Determine complex propertles (requires equipment
and supplies).

1.  Length
2. Volume
3.  Weight
h, ™

Proper selection of equimment, glassware and
chemicals.

Perform volumeteric titrations.

Making Interpretations/decisions on the basis of

recorded observations, data and pictures.

A"
B.

c.

Indications of a chemical reaction,

Decision about whether a solutionis (acidd
bage) on the basis of (H.

Decision about how to Control (Agidity/alkalnity)



6.

7

8.
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D.  Shift in chemical equilibriim on the
basis of cclour change.

E.  Ingications of a melting and boiling point.

Making calculationss )
A:. Azz;ount dissgg.ved in a standard solutibn.‘
ﬁ.— : Molax;:lty from amount dissolved in a moiar
solut ;i.cns“ ‘ |
Ce  Molarity of an unknown solution by éolarity
~ equation. . -

Flotting/Interpreting/Selecting correct graph on

the basis of recoi*c}ed data.

Performing complex tests/chemiczl operations,

A.  aneiytical Tests
1. Group tests -

2.  Individual test.
3. Confirmtory tests
¥, TFlzme test ,

5 Porax, bead test

6. Charccal cavity test.

B. ' Chemlesl Operstion;

1. Preparation of original selt solution.
2. Bolling off Hydrogen sulphide gas.’

3. Removing acidity from a solution,
Y. Removing alkalnity from a solutions
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The entry lev’el test chewmistry laboratory skills
vwere categorised in Fight main categ:ories; and 3% sub-
categoriés. the chemisti;y laboratory skills have been
arfrangeﬁ' ina risj.rig hierarchy, the simple ones find the

place earlier and the most complex ones at the end.

The first category ccns:.sts oi' obsermng simple ]
physical. propertsies of caleur, odcsur, size with the help
of human senses. (%o equi;:ment: or supplies’ are desired).‘
\'I.'hese skills have been clubed btogether because all these
skills involve simple obéémation‘by bhuman senses and
~ reporting them, '

The second category consists éf perforining simple
laboratory techniqgues of bending a glass tube, borii)g a
cork,. déﬁecting a leak in the assembly of apparatus and
recognising of a particular equipment. These skills
involve not only observatlon but also performing the tasks.
Since all of them are of a identi€al nature they have been
clubed together in a group. Simple equipment or supplies

are needed to perform these laboratory operat ion,.

The third category consists of assembling laboratory
equ:lpmeﬁt from written Instruction and pictures.
Assembling the apparatus réquires proper planning,
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execution and verification. This task can not be done
311 at once. It needs‘hhorouéh practice many a timés.
‘Keeping in_ view the nature of onemtions;’skills have

"been clubed together.

The fourth category consists of performing complex
laboratory manlpulations 11ke determzning camplex properties
(1ength volume, welght & pﬁ@, proper selection of
"(equipment/glasswarelahemieals}, and performing vc&umeteric
titrations. All these manipulations require equipment
‘and materials. These are compléx tasks which need to be
“done precisely. All the tasks involve miny skills.
Determination of length, volume, weight & pH needs a lot
-of praétice~and precisionf Proper selection of (equipment/
glass ware/chemicalé)‘is also a complex task which involves
many skills. This task also needs a lot of earlier
practice. Volumeteric titration is also a complex task
which involves many skills, many of them are of a higher
hierarchy. To fing the end point in a volumeteric
titration one needs a lot of practice and precision.

Since these chemistry laboratory skills require observations
comparisons, manipulations, recording of data apd finally
the deduction of results. Keeping in view the complexity
of the skills and the maniﬁulative nature of the skills

and the result orientation of these tasks they have been
clubed together.
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The fifth category consists of making (interpreta.
tions/deeisions)on the basis of recorded (observations/data)
and pict;ures. There are five swb categories in this
category. 1In each’ suh-.category a number of skills are
involved. In the casé)of indications of a2 cle mical reaction
one has to know k& what the indications of a chemieal reaction
are, the evolution or abacrf»tion of heat, change'iﬁ colour.
of formation of precipitate. Unless these indications are -
not available. One camnect predi.ct & chemical reaction.
Similarly in other sub—categones one can ‘take the decision
only if certain. observations/data/deeisions are available
then alone certain interpretations or decisions can be
taken. Most of these skills are of cognitive domain where
some sequence and logic has to be established before any

interpretations are made or decisions taken.

Since these chemistry laboratory skills are of 2
cognitive nature where certain thinking nas to be done in
a systematic way on the basis of data before any decisions
are o be arrived at. Many possibilities are to i:é ruled
out if they do not stand the test. Sinee the identieal
mbure of these chemistry laboratory skills they have been
clubed together.

The sixth category consists of making calculations

of amount dissolved in a standard solusion, molarity of a



314

solution from the amount dissolved, Molarity of an unknown
solution with the help of molarity equation. All thesge
skills are of a computational nature. In the case of
amount dissolved in a standard solution, the equivalent
weight has to be divided by normelity. In the case of
molarity of a solution from the amount dissolved, the
apount dissolved has to be divided by the molecular weight.
In the eage of {inding molarity of an unknown solution
from molarity equation; the molarity of an unknown
solution can be calculated by inserting the coefficient of
- unknown solution, the volume of the unknown solution on
one side. The coefficient of the known solution, ‘the
molarity of the known sclutlon, ahd the volume of the
known sclution on ‘the other side. Thus from the five known 2
data's the sixth one ean be found out. Since all these
chemistry laboratory skills involve computatianai skills
and are also related to volumeteric titrations they have

clubed together.

The seventh category consists of selecting plotting
znd interpreting correctly the graph on the basis of

recorded data,

In this category of chemistry laboratory skills one
has to understand that graph is a very big reseach tool at
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the senior secondary stage. In order to plot a gravh
.one has!toiknowlthat the two axis of a grapb sywbolise,
which data to take on X-axls and which data on Y-axis.
‘From the grash one should know whether~§§g vari%bles"are
‘directly or inversely related. ~Wha£ pattern of changes
the variables manifest during the entire data (whether -
curved, or has 3h&§p bends, ete.). One should also be
clear'whether a‘particular*graph is suitable for a particular
data or not,- 1fanot, is ‘there need of using a scale ete.
A1l these chemistry laborabory skills. involve (selecting/
’.plotting/interpreting)‘graphg,'w1th the help of these
'skills graph has to be used 2s a research tocl. Keeping
in. visw the total’ puryose or thase skills they have been -
"clubed together. B '

i Theléiphfh categ$£y~consists of comﬁlex analytical

bests and chemieal operakions. Thé‘éomplex'énaiytieal tests
' ‘consist of performing gi'oup tests, individual tests,
confﬁmatory tests, ‘flame tests, eharcoal cavity tests

and Eorax bead tests, ?he chemical operations involved

are the preparation Qf original salt solution, boiling off
hy&rogen sulphide gas. Bemoving acidity from a solution
‘and removing alkalnity from a solution. A1l these skills

have been clubed tcgethef because éll’éf thém are used while
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amlysing a salt or a mixture of salts. These skills are
also of a cc;mplex type involving a cluster of small skills
and alsc skills which are of higher hierarchy. There is

a certain sequence in these skills. Xeeping in view the
total purpose and the nature of.these skills they have
been clubed together,

The terminal level test chemistry laboratory skills
were categorised into eight main categories and forty one
sud~-categories.

Categorised 1ist of relevant chemistry lzboratory
gkills for clags XIT (Terminal Level Test).

1. Determine simpie propsities (Requires no equipment
or supplies).

Ae Colour

B. Qdour
Ce Size
D. Shape

Be Texture

2e Making comparisons (Requires no eguipment or supplies)
(A) Size (B) Texture (C) Hardness (D) Shape (E)Glagsware

3e Assemble Laboratory Equipment

A) From written instructions
B) From plctures.



b,

5.

6.

7
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Perform complex manipulations

'A)  Determine Complex propertieq (Requmres equipment

or supplies).

(i) length (il) valume (iil) Weight (iv) pﬂ (v) Poiling
point (vi) Meitiag point.

. B) © Proper selection of chemicals and equipment,

C)  Perform complex operation ] o
(i) Cleaning of glassware (11) Forming an emulsion
(iii)cVolﬁmetéric titrations,

Haking Interpretatlons/deciszons on the basis of

recorded dbservauions and data.

al) Indieations of a saturatlon ﬂﬂinta

B) Decisions about whether a solution Er)
(acid/base) on the basis of pH.

C) Skill of deciding molarity of a2 solution on
the basis of recorded observations.

D) Skill of finding the correct sequence of

coagulating power of different ions,

Making ecaleculationss
Amount of chemicals required for a particulayr

volume of a particular molar;ty.

Plott ing/Interpreting/Selecting correet graph on the
basis of recorddd data.
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8. Performing Complex tests/chemical operations.
A)  Analytical Tests.
(1) Croup test (2) Individual test (B) Confihu

matory test (4) Flame test ($) Charcoal cevity
test (6) Borax Bead test.

P

B)  Ghemical Operations.

1 Preparing original salt solution¢
2. Preparing sodium extract of a salt mixmure.
3. Preyaring neutiral }?Oacz'l.‘;z solution.t
&, Boiling off Hydrogen sulphide gas.
Se Removing acidity from a solution.
6. Removing alkalnity from a solution,
7« . Supressing th e lonisation by common ion »
effect.

These skills have been arranged in a rising hierarchy, the
simple ones find the place earlier and the most complex

cneg at the end.

The first category of skille consists of observing
simple physiecal properties‘of colour, Odou¥, size, shape
and@ texture. With the help of human senses. These skills
are used, to have direct unaided observations and are of
a simple nature, Since the nature of these skiils is to
make simple observatwons and renort them they have been

clubed together.
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The second eategory 6:‘ skills consists of comparing
sizes, texture, hardness, shape and glassware. These types
of skills involve observation of different sizes, textures,.
Shapes, and types of hardness or glassware. After observing
different variations in these one has to compare the various
(sizes, shapes, textures) and find out which ones are
(smaller/bigger), (smooth/uneven) (ring like/square like)
rectangular/or other geometrical shapes). One has also
to a find vhether a particular laboratory equipment is
a (test tube/boiling tube, round bottomed flas/flat
bottomed flask) etec. Since the nature of thege skiils is
to observe and 'then compare. On the tasis of observation
and comparisons one has to come to a conclusion. Iz;
view of the nat.ure of these skills they have been clu'k;ed
together. |

The third category of skills consists of assembling
laboratory equipment from written instructions or pictures.
The assembly of apparatus 1s a very complex skill vhich
involves not only observation/comparison/planning/execution

but also verification,

Acquisition of the skill of assembling apparatus
will depend upon the practice one has, the dextrity

- and carefulness of his operaticns« It is basiecally a

psychomotor skill. Since the skill is a complex one where
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Observation, comparisons, planning, execution and verifiw
eétion‘play a very important part they have been clubed
together. ' ’ ‘ ‘ b

.. The fourth category of skills consists of performing
_complex maniﬁulgtions,of determining of length, vplﬁme,
‘weight, pH, melting point & boiling point. It also includes
~proper selection of chemicals and equipment and performing
complex operations of cleaning glassware, forming an
enulsion and porforming volumeterle titrations. All these
gkills consist of Cluster of mahy skills and require
waterlal and eguipment. These skills have been clubed
gogether because all of thes involve many smeller skills
.of observation, comparisonjdetermination & deduction
of results. Since the nature of these skills relate to
some Geterminations, selections or complex operations they

have been clubed together.

The fifth category of skills relate to interpre~
tations/decisions on the basis of recorded observation and
data., These skills have been clubed together because all
of them are complex cognitive skills. Interpretations/
decisions can be arriveé.at, only wﬁeﬂ cértain observations/
xdata/fignres are properij airanged iﬁ a sequence. Certain
inferences are drawn from them. On the basis of Some

similarities or dismilarities or occurences of certain
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patterns at regular intervals. Some generalisations aré '
accepted and 6thers_ are‘reijected. since all these skills
involve cgrbain mehtal operations they have been clubed
together.

The sixth category of skills relates to making
calculations relating to the prepamtion of a molar solut:l.on.
The skills are of a comprtional nature. From the molecular
welght and molarity the amount to be dissclved in a particular
volume can be calculated. Since these cheﬁ:igtry 1aborat6ry
skills are of a computational nature, where cértain results

are found out, they have been clubed together,

The seventh category of skills relates to (plotting/
interpreting/selecting o rrect) graph on the basis of
recorded data. 211 these skills have been clubed together,
Apart from being cognitive skills they involve multifarious
skills. The selecting/plotting/interpreting a grph 1s an
important research tool. Une can perform these skills
only when one 18 clear what the two axis mean, What data
to take on ¥hich axis, how to plot the data, whether
there is a need to choose a scale, how to interpret the
graph, whether the two varliables are directly related or
inversely related., What is the shape of a graph, a straight
line, a curve, or & bed of many lines, what do the bends
or breaks in a graph signify. Keepling in view the fgct that
(Selecting/plotting/interpreting) a graph is a big research
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technique, all these skills have been clubed together,

The eightheategory of skills consists of performing
complex tests and chemical operapions; 411 these skills -
are related to salt analysis. They aré complex skills
consisiting of many simpler skills clubed together. The
salt analysis is performed in a certain scquence. These
tests have also been arranged in that sequence. Each test |
is composed of many tests. The other part of the category
of skills are related to chemical operations (preparing
an original salt solution/boiling off hydrogen sulphide
Removing acidity from a solution/removing alkalnity
from a solution). All these chemical operations are done
vhile performing the salt analysis. These chemical
operations consists of mahy smaller operétions or tests,
All these tests have been clubed together because these
relate to salt analysis, and are complex skills of higher
hierarchy. |
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