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Abstract

This study developed and validated an instrunfentassessing secondary school students’ praatieahistry
skills acquisition in qualitative analysis. Thressearch questions guided the study. It was anumsintation
research design. An instrument known as Qualitaiinalysis Observation Schedule (QAOS) was develofied
was first validated facially and then factorially lsubjecting it to factor analysis to establish dmnstruct
validity at the end of which 35 items emerged d&litems. The instrument was then trial tested3Orstudents
used as a representative sample outside the stedy a&Cronbach’s alpha reliability technique anddal’'s
coefficient of concordancen] were used to establish the internal consistermg @ter-rater reliability
coefficients of the instrument respectively. It wasommended that the instrument be adopted by iekagnm
bodies for use, as it has been found to be validralable.
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Introduction

Chemistry is an important science subject that piesua prominent place in school science curriculitm
touches virtually on all aspects of life. It is ooEthe basic prerequisites for the study of alesce based
disciplines. Chemistry according to Njelita (20@p/30) is a practical oriented subject which demamaper
exhibition of science process skills acquisition @ancept for effective interpretation of existiplgenomena. It

is an experimental science that demands a highdatdnof experimental work for its development and
application (Bernett & O’'Neala 1998).

Practical work in science require valid measuringtruments that can identify, assess and scors ski
acquisition Practical works, therefore, need tgphmperly assessed with valid and reliable instrunterensure
the acquisition of these skills. Sindu & Sharma9@,9p.35) opined that the importance of practicatknin
science demands attention to finding out validal#é and practicable assessment system that sasdience
process skills acquisition.

Chemistry practical skills are science processlsskilhich include observation, classification, measient,
experimentation, manipulation, recording of datanmunication, prediction, inference, formulationroédels,
controlling variables, formulation of hypothesisaking operational definition etc. Assessment afuégition of
these skills in Nigerian secondary schools in biiternal and external examinations like West Afnica
Examination Council (WAEC) has always been donéhuliie conventional paper and pencil test that danno
measure skills acquisition to any appreciable lefedccuracy. This instrument assesses only théygts and
not the processes as it cannot identify, assess@é most of these skills and so cannot be sdie tvalid or
reliable for assessing practical skills acquisition

Besides, it has come to be realized over the mastykars that the traditional techniques of assessiftike

examinations involving paper and pencil tests) \agy unreliable and are not really achieving theerided
result (Reece & Walker, 2006, p.324) They only sasshe end products and completely neglected theepses
involved in achieving the products. This is app#yennacceptable since it is through the proceslsas the
skills are inculcated and acquired. Assessmentrdoapto Ojokuku (2008, p.158) remains the mostantgnt

and appropriate technique to be used in determiwimgther learning has taken place or not. Valid matidble

assessment instruments, therefore, becomes indaiplerespecially on skills acquisition.

The importance of a valid and reliable assessnmestituiment for assessing educational outcomes tes \well
recognized (Ayogu & Nworgu, 1999, p.217). The issiestake is on the availability of valid and rbla
assessment instrument that can identify, assesscamd practical skills acquisition in practicalnwoAlthough
several researchers (Esemonu & Onunkwo, 2004, Qk#kesioba & Okafor, 2004, Omoifo & Oloruntegbe,
1999) have tried to develop and validate instrusiémt assessing the acquisition of science prosiilis, their
works were on integrated science mainly and nottwemistry, physics, biology, etc. Moreover the diyi of
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the instruments cannot be said to be adequatelagiged as most of them went for the casual fac®oient
validation.

Validity and reliability are two very essential cheteristics of educational tools for measurem&he usage
and acceptability of any measuring instrument td&t depends highly on its validity and reliabiliymong the
three main types of validity - content, construatl @riterion related validity; it is only construglidity that can
be used on skills acquisition in question. Aborg0{5, p.45) refers to construct validity as therdego which
scores on a measure permit inference about undgriyaits. This is the kind of validity that is mlefor any
instrument that should measure skill acquisition.

Factor analysis is a means of determining the cactsvalidity of an instrument. It operates by exting as
many significant factors from your data as posshi#sed on the bivariate correlations between ycemsures
(Avwokeni, 2007, p.157). It has the distinctive @eristics of reducing data. Factor analysis emitis a table
that shows the weight or loading of the factorgdch item (Factor matrix). These factor loadingsesent the
degree of correlation of each item to the factal #ms determines the factorial validity of theniteA positive
factor loading indicates that a variable is positjvcorrelated with the underlying dimensions wtil@egative
loading means that a negative correlation exists.

The objective of this study is to develop and faelty validate an instrument for assessing prattahemistry
skills’ acquisition in qualitative analysis aspecfgpractical chemistry. Specifically, the studyeinded to:

i. generate items for measuring practical chemiskils acquisition in qualitative analysis aspedét
practical chemistry.

ii. Establish the construct validity of the itemgdubjecting them to factor analysis.

iii. Establish the reliability of the instrument.

iv. Establish the inter-rater reliability coefficieof the instrument.

Research Questions

i. What is the construct validity of the qualitagianalysis observation schedule items?
ii. What is the internal consistency reliabilityafticient of the items?

iii. What is the inter-rater reliability coeffici¢of the items?

Development of the instrument

The instrument was development through the follgwpnocesses:-

i. Identification and selection of practical chemissiills through review of literature, consultation
of chemistry curriculum and interview of some chstnyi teachers;

ii. Writing of statement of activities portraying tHells acquired to be carried out by the students;

iii. Attachment of a four-point likert type rating scédethe statements to guide the rating of students’
performances.

A total of forty-two (42) items were generated aslifative analysis observation schedule (QAOShe t
instrument. The (QAOS) is a 42-item, 4-point Likerpe scale of very good, good, fair and poor itisted
unevenly among ten skills that were taken into wration during the development and these included
observation, classification, recording, measuremeantrolling variables, experimenting, communioati
inference, interpretation of data and predictiolme Ttem statements are meant to measure the ssudéiiity to
carry out the activities as a sign of acquisitidrtheese skills. A rating guide developed by thecegsher was
used in measuring the students’ level of perforreantthe activities.

Validation of the Instrument (QAQOS)

The instrument and the rating guide were validdéeiblly by three experts in science education, suesment
and validation and 2 experienced chemistry teacHdrsir suggestions were used in modifying therumaent

176



Journal of Education and Practice
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online)

Vol.5, No.8, 2014

www.iiste.org
iy

ST

and the rating guide. The instrument was then stdgjeto factor analysis of the varimax rotationetyysing
Statistical Package for Social Sciences (SPSS)jore&0 computer software. Strong factors were eslegut
from weak ones by assigning factor loadings to etah in each of the nine clusters found at the ehthe
factor analysis. Valid (strong) items were seleatsithg Meredith’'s (1969) bench mark of 0.35 andvabo

Table 1: Summary of Factor Analysis of QualitativeAnalysis Items and the Factor Loadings
_ No of ltem Impure Complex Total Number | Total Number
Skills Iltems Loading ltems ltems of ltems of Iltems not
Selected Selected selected
1. 0.82843 - 2 8 1
3. 0.83945 - - - -
4, 0.96441 - - - -
. 5. 0.86386 - - - -
Observation 3 037278 . . . -
7. 0.91457 - - - -
8. 0.36644 - - - -
9. 0.51262 - - - -
10. 0.56002 - - 3 -
Classification 11. 0.88948 - - - -
12. 0.83213 - - - -
13. 0.96620 - - 4 -
Recording 14. 0.83751 - - - -
15. 0.61153 - - - -
16. 0.47217 - - - -
17. 0.37783 - - - -
Measurement 19. 0.75933 - 18 2 -
20. 0.64360 - - 3 1
Controlling variables 21. 0.87574 - - - -
22. 0.54183 - - - -
23. 0.40096 26 - 4 1
Experimenting/ 24. 0.45603 - - - -
Manipulating 25. 0.67899 - - - -
27. 0.51899 - - - -
28. 0.72903 - 29 3 2
Communication 30. 0.95475 - 31 - -
32. 0.52903 - - - -
Inference 33. 0.78846 - - - -
34. 0.48414 - 36 3 1
35. 0.59658 - - - -
Interpretation of Data 37. 0.95963 - - - -
39. 0.60723 - 38 2 1
40. 0.47358 - - - -
Prediction 41. 0.58230 - - 3 -
42, 0.85258 - - -
Total 35 1 6 35 7

Table 1 showed the summary of factor analysis @fligative analysis items from the factor matrix sbiown
here. It can be seen that ten skills were extraatedeach skill has some items loaded on it. This sls shown
above include observation, classification,
communication, inference, interpretation of dataj prediction. For understanding of the summartheffactor
analysis of qualitative analysis items and thedatdadings, it is important to note that Meredit!®69) bench
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mark of 0.35 and above was used in selecting #masit Based on this, items without factor loadingaip.35
were considered factorially impure and not selectadle items with factor loading of 0.35 or mora more
than one factor is considered factorially compler ¢hus not selected too. Based on this crite@@nitems as
shown in Table 1 were selected from 42 items thaetitvior factor analysis while 7 items were rejecbedthe
basis of being either factorially impure or factdii complex. These are considered valid items.

Trial —testing of the Instrument

The instrument was trial tested on representationpies of 30 students outside area of study. Ttredeed
chemistry teachers were used to observe and ratesttidents while the activities were going on uding
instrument and the rating guide. Scores of eaatiestiwere summed up and used in determining thebiiély
of the instrument.

Reliability of the Instrument

For the establishment of both internal consisteany inter-rater reliability coefficients, SPSS vwens6.0
computer software was used. Cronbach’s alpha iktiallechnigue was used to determine the internal
consistency reliability coefficients of the itenissfrument) while Kendall's coefficient of concord® () was
used to establish the inter-rater reliability caéint of the items.

Table 2: Summary of Internal Consistency Reliabiliy Coefficients of Qualitative Analysis Items

Factors (Skills) No of Items Loaded Internal C%n;;?ftii?:r){t Reliability
Observation 8 0.6861
Classification 3 0.7046
Recording 4 0.8789
Measurement 2 0.5571
Controlling Variables 3 0.6475
Experimenting/Manipulating 4 0.6481
Communication 3 0.9552
Inference 3 0.5312
Interpretation of Data 2 0.9700
Prediction 3 0.8147
Overall 35 0.9237

From table two above, the summary of the interoalststency reliability coefficient of the qualitegi analysis
items using Cronbach alpha reliability techniqueges from 0.5312 to 0.9552. The overall internailsistency
reliability coefficient is 0.9237. This is high, ditating that the instrument is reliable. The instent is,
therefore, valid and reliable for identifying, assi&g and scoring practical chemistry skills acitjois.
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Table 3: Summary of inter-rater reliability coefficient of qualitative analysis items of QAOS (Coeffient
of concordance)

S/No Factors/ Clusters ltems Coefficient of Conenick
1 Observation 1,3,45,7,8,9 0.818
2 Classification 10,11,12 0.818
3 Recording 13,14,15,16 0.933
4 Measurement 17,19 0.934
5 Controlling variables 20,21,22 0.939
6 Experimenting/Manipulating 23,24,25,27 0.817
7 Communication 28,30,32 0.979
8 Inferences 33,34,35 0.778
9 Interpretation 37,39 0.750
10 Prediction 40,41,42 0.933

Overall 0.718

Table 3 shows the summary of the inter rater réiigplzoefficients of the qualitative analysis itenThese range
from 0.750 — 0.979 with an overall reliability indef 0.718 for the entire items.

This is high indicating that there is agreement agnihie raters and so it has scorer reliability.
Discussion

From the summary of the factor analysis, it is shakat all the skills of QAOS are valid. This isagreement
with Meredith (1969) who submitted that an item ddohave a factor loading of 0.35 and above fdo ihave

construct validity. All the items under the 10 &kihave factor loading of 0.35 and above and sg tie/e

construct validity. It, therefore, means that QAIBns adequately represent various skills of QA®$espect
of skills acquisition in practical chemistry. Thisplies that skills acquired by students in praatithemistry can
be identified, assessed and scored against thiédred paper and pencil technique of assessment.

The high reliability index coefficient is a confiation of high inter-item consistency which is degedsle and
reliable. This implies that QAOS can reliably arepdndably measure skills acquisition in practitednistry to
high level of accuracy. This is in agreement witmd¥o & Oloruntegbe (1999, p. 46) who submittedttha
several science process skills are better assegitedon the spot assessment technique combined thith
traditional paper and pencil tests.

Recommendation

Based on the findings of the study, the reseand@mmmends that chemistry teachers and examinidig®dke
WAEC and NECO should adopt this instrument in ddditto the traditional paper and pencil assessment
technique in assessing students in qualitativeyaizalaspect of practical chemistry. On another enfgr
effective use of the instrument, chemistry teackérsuld be organized for training/workshop on howse the
instrument in assessing practical chemistry skitiguisition.
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Appendix A:

Qualitative Analysis Observation Schedule Item$QAQOS)

S/No | Practical activities Scale
Observation skill 413|121

1 Detecting effervescence or evolution of gas wheplution is added to a solid or when a

solid is heated

Recognizing the colour of the precipitate forndeding chemical reactions

Detecting the colour of the gases evolved froenubal reactions

Detecting the odour of gases evolved from chelmézction

Recognizing the effects of solutions on coloulitafus papers

Recognizing the effects gases evolved on colblitnous paper

Detecting the effect of adding reagents to sasnpl@iropwise and in excess

N |0 (W[N

Recognizing the effect of gases evolved on limtewa

Classification Skill 413|121

©

Separating mixtures into residues and filtratdillnation process

10 Grouping gases according to their odour like undss for CQ gas, choking and
irritating for NHs gas, rotten egg smell for $@as, irritating for N@gas etc

11 Grouping solution as acidic, alkaline or neufalowing their action on red or blug
litmus paper

Recording/Reporting Skill 4131 2]1

12 Tabulating activities for identification of saito test, observation and inferences

13 Writing down concisely the test carried out
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14 Writing down observation made at every stagh@®experiment

15 Writing down inferences made form observation

Measurement Skill 413|121
16 Using exact quantities of required reagents
17 Being accurate on the drops of reagents to dechdo sample before adding in excess

Controlling Variables 413]12]1

18 Washing test tubes properly and rinsing withtilthsl water before use to avoid
contamination

19 Rinsing the test tubes after each test
20 Shaking the test tube on addition of a reageata substance in a test tube
Experimenting/Manipulative Skill 413]12]1

21 Setting up heating apparatus

22 Holding test tubes in a slanting position wéhtttube holder and heating

23 Folding filter paper and fixing it in a funn@rffiltration of mixtures
24 Heating substances in a conical flask
Communicating Skill 413]12]1
25 Using the correct technical terms in reportiaguits of experiment e.g ‘decolourization’
instead of ‘disappear’
26 Describing briefly and correctly observationsdma

27 Using the correct chemical symbol and formutaeetording the tests carried out

Inference Skill 413|121
28 Inferring/ naming correctly the gas evolved thglo its colours, odours or action on some
compounds
29 Confirming the ions present in a sample oftbatiugh its reaction with some reagents
30 Inferring correctly, the nature of gas evolved terms of acidic, alkaline or neutral
through its action on red or blue litmus paper
Interpretation of Data 413|2]1

31 Making generalization based on data or obsenvati

32 Explaining correctly the observations made freactions.

Prediction 413|121

33 Suspecting correctly the ions present in a saimpsalt from the observation made before
confirmatory test

34 Suspecting correctly the compound(s) in a sampiesalt given from the physical stdte
of the sample

35 Suspecting correctly the nature of gas evolved

Appendix B

A MARKING GUIDE FOR QUALITATIVE AND QUANTITATIVE AN  ALYSIS OBSERVATION
SCHEDULE (QQAQS)

QUANTITATIVE ANALYSIS ITEMS

1. (a) Stating that there is effervescence or diwiwf gas --- - 4 marks
(b) Not using the correct terminology (effervesoen 3 marks
(c) Being silent about effervescence - - 2 marks
(d) Being completely silent about gas - e 1 marks
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2. (a) Stating correctly the colour of precipittdemed ~ ----- - e 4 marks
(b) Stating incorrectly the colour of ppt formed --- --- 2 marks
(c) Stating that there is ppt but silent aboutdbl®ur 3 marks
(d) Silent about precipitate (ppt) and its colour 1 marks
3. €) Stating correctly the gas evolved and iteuro 4 marks
(b) Stating correctly the gas evolved but incatyethe colour of the gas --- 3 marks
(c) Stating incorrectly the gas evolved but gettine colour correct 2 marks
(d) Silent about gas evolved and its colour - - 1 marks
4. (a) Stating correctly the gas evolved and isunaorrectly 4 marks
(b) Stating correctly the gas evolved but incorredtly bdour of the gas- - 3 marks
(c) Stating the gas evolved but silent about the odour 2 marks
(d) Silent about the gas evolved and the odour --- - - l1marks
5. (@) Stating the effect of solutions on theocolof both blue
and red litmus paper correctly - - - 4 marks
(b) Stating the effect of solutions on blue litmus pagearectly but
silent on red litmus paper - - - 3 marks
(c) Stating incorrectly the effect of solutions on eitlone of the two- - 2 marks
(d) Silent about the effect of solutions on litmus pape - - 1 marks
6. (a) Recognizing correctly the effect of gaseswad on the colour of
both litmus paper - - - - - - - 4 marks
(b) Recognizing correctly the effect of gases e&dlon either on of them - 3 marks
(©) Recognizing incorrectly the effect of gasesleed on the colour of
both litmus paper - - - - - - 2 marks
(d) Silent about the effect of gases evolved enciiiour of both litmus - 1 marks
7. (@) Stating correctly the effect of adding re@tge sample in drop-wise
and in excess -- - - - - - 4 marks
(b) Stating the effect of adding reagents to samglop wise but not in excess- 3 marks
(©) Stating correctly the effect of adding reagentsamples in excess
but not in drop wise - - - - - - 2 marks
(d) Silent about both-- - - - - - - 1 marks
8. (a) Stating correctly the effect of gasses eaiw limewater - - - 4 marks
(b) Stating wrongly the effect of gases evolvetinrewater- - - 3 marks
(©) Stating the effect of gases on limewater hitih wrong formula of limewater - 2 marks
(d) Silent about the effect of gases evolved owlvater - - - 1 marks
9. (@) Ability to fold the filter paper correcthynd fix in a funnel and
ability to pour the mixture gradually to avoidxing up- - - 4 marks
(b) Ability to fold filter paper and fix in the finel but not able to
pour mixture gradually - - - - - - 3 marks
(©) Ability to fold filter paper but not able tixfin the funnel - - - 2 marks
(d) Inability to even fold the filter paper ~  --—-- - - 1 marks
10. @) Stating correctly the gas evolved and thauo of the gas evolved - - 4 marks
(b) Stating correctly the gas evolved but wrongly odour of the gas evolved- 3 marks
(©) Stating incorrectly the gas evolved but catyethe odour of the gases evolved- 2 marks
(d) Stating both the colour and odour of the @adved wrongly-- - 1 marks
11. (@) Correct grouping of solution based on thetfon on red or blue litmus paper- 4 marks
(b) Wrong grouping of solutions based on theifcaxst on red or blue litmus paper- 3 marks
(©) Grouping correctly but not based on their@tion red or blue litmus paper- 2 marks
(d) Not carrying out any test at all.- - - - - - ntarks
12. (a) Tabulating the work into 3 and writing tieading correctly- - - 4 marks
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(b) Mudding up of tests and observation- - - - marks
(c) Muddling up the 3 activities together- - - - - 2 marks
(d) Not tabulating at all- - - - - - - 1 marks
13 €) Consistently writing concisely the test Eatrout - - - - 4 marks
(b) Inconsistently writing correctly the testsmed out- - - - 3 marks
(©) Consistently writing the tests carried out mgly- - - - 2 marks
(d) Not writing the test carried out at all- - - - - 1 marks
14 (a) Consistently writing observation made atrgwaage of the experiment correctly-4 marks
(b) Inconsistently writing observation made atrg\&age of the
experiment correctly- - - - - - - 3 marks
(c) Consistently writing wrongly the observatiorade at every
stage or very rarely- - - - - - 2 marks
(d) Not writing observation made at all - - - - 1 marks
15 @) Consistently writing inferences made fromseatations correctly- - 4 marks
(b) Inconsistently writing correctly inferences aeafrom observation- - 3 marks
(©) Consistently writing wrongly inferences madeanh observation- - 2 marks
(d) Not writing inferences made at all- - - - - 1 marks
16. (a) Consistently adding reasonable quantitiesapents to samples- 4 marks
(b) Inconsistently adding reasonable quantitieeafient to sample - 3 marks
(c) Consistently over pouring of quantities ofgeats to samples - 2 marks
(d) Consistently pouring less quantities of reagéo samples- - - 1 marks
17. (@) Consistently adding adequate drops of rgade the samples- 4 marks
(b) Adding adequate drops of reagents to the sesripit not consistent- 3 marks
(c) Adding excess drops of reagents to the sanmpbes of the time- - 2 marks
(d) Always adding excess drops of reagents teameples- - - 1 marks
18. (a) Washing test tubes with soap solution amgirrg with distilled water - 4 marks
(b) Washing test tubes with soap solution andmnwiith ordinary water - 3 marks
(c) Washing test tube without soap but rinsinghwdistilled water - - 2 marks
(d) Using test tubes without washing it- - - - marks
19 (a) Consistently rinsing test tubes with distllwater after each test- 4 marks
(b) Inconsistently rinsing test tubes with distillwater after each test- 3 marks
(c) Consistently rinsing test tubes with ordinaugter after each test- 2 marks
(d) Not rinsing the test tube at all after reaskbu - - - 1 marks
20 (@) Shaking the test tube each time a reageawided- - - - 4 marks
(b) Shaking the test tube on adding of a reagehhbt consistent - - 3 marks
(c) Shaking the test tube on adding of a reagamly - - - 2 marks
(d) Not shaking the test tube at all- - - - marks
21. (a) Ability to connect the Bunsen burner, offengas cylinder,
light and regulate a flame - - - - - 4 marks
(b) Ability to connect the Bunsen burner, opendhs cylinder, light
but unable to regulate a flame- - - - - 3 marks
(c) Ability to connect the Bunsen burner, opendhs cylinder,
but not light a flame- - - - - - - 2 marks
(d) Inability to connect the Bunsen burner androihe gas cylinder- - 1 marks
22. (a) Proper holding of the test tube in a starsition with test tube holder
while heating and directing the mouth of the tabay from people- - 4 marks
(b) Proper holding of the test tube in a slanttpmswith test tube holder
while heating but with the mouth of the tube #o#ls someone- - 3 marks
(c) Holding the test tube vertically with test éubolder while - - - 2 marks
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(d) Holding the test tube with ordinary paper boable to heat- - - 1 marks
23. (@) Clamping a funnel, folding filter paper pesly and fixing it in the funnel - 4 marks
(b) Clamping a funnel, not folding filter papeoperly and fixing it in the funnel- 3 marks
(c) Clamping a funnel but unable to fit a filteagger into it- - - 2 marks
(d) Inability to clamp a funnel and fit a filteaper in it- - - - 1 marks
24, @) Using tripod stand with wire guaze and iplgconical flask on it- - 4 marks
(b) Using a tripod stand without wire guaze aratlg conical flask on it- - 3 marks
(c) Holding the conical flask with ones hand whikeating- - - 2 marks
(d) Inability to heat substances in a conicalkftas - - - 1 marks
25 (a) Consistently using correct technical terikes §ases evolved- - - 4 marks
(b) Insistently using correct technical terms- - - - - 3 marks
(c) Rarely using correct technical terms- - - - - 2 marks
(d) Not using technical terms atall- - - - - - marks
26 (@) Consistently describing briefly and corngatbservations made
like precipitate which turned green on cooling - - - - 4 marks
(b) Inconsistently describing briefly and corrgatbservations made
like precipitate which turn green on cooling - - - - 3 marks
(©) Consistent wrong description of the observatitade - - - 2 marks
(d) No description of the observation made- - - - - 1 marks
27 (a) Consistently using correct chemical symbold formulae in recoding
either observation or inference - - - - - 4 nsark
(b) Consistently using either correct chemical kgha or formulae in
recording either observation or inference- - - - - 3 marks
(c) Inconsistently using correct chemical symtasid formulae in
recording observation and inference- - - - - 2kma
(d) Consistent wrong use of chemical symbols amnchéilae in recording
observation and inference - - - - - - 1 marks
28 (a) Inferring correctly the gas evolved throitgtcolour, odour or action
with a reagent - - - - - - - 4 marks
(b) Inferring correctly the gas evolved though ang of its colour, odour
and its action with reagents- - - - - - 3 marks
(c) Inferring correctly the gas evolved througly &amo of its colour, odour
and its action with reagents- - - - - - 2 marks
(d) Inferring correctly the gas evolved though ang of its action with reagent - 1 marks
29. (@) Consistently confirming correctly the iggresent in a sample
of salt though its reactions with reagents - - - - 4 marks
(b) Inconsistently confirming correctly the ionepent in a sample of
salt though its reactions with reagents - - - - madks
(c) Consistently confirming wrongly the ions presi a sample of salt
through it reactions with reagents - - - - - arks
(d) Not confirming at all the ions present in anpde of salt through its reactions
with reagents- - - - - - 1 mark
30. @) Inferring correctly the nature of gas eedlthrough its action on litmus paper- 4 marks
(b) Inferring incorrectly the nature of gas evalwbough its action on litmus paper- 3 marks
(c) Inferring correctly the nature of gas evolweithout its action on litmus paper - 2 marks
(d) No inference about the nature of gas evoltedla --- --- - - 1 marks
31. (a) Making accurate generalization based ¢& alaobservation - - 4 marks
(b) Making practical inaccurate generalizationdzhen data or observation- 3 marks
(c) Making completely wrong generalization basadiata or observation - 2 marks
(d) Making no generalization based on data or vasien - eem e 1 marks
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32 (a)

(b)
(c)
(d)
(@)
(b)

(c)
(d)

(@)
(b)
(©)
(d)
(@)
(b)
(©

(d)

33

34

35

Consistently explaining the observation mfade reactions
Inconsistently explaining the observation méaten reactions -
Observing correctly some of the ions presentiot all
Consistently observing wrongly the ions présen ---

Consistently suspecting correctly the iomsent in a sample of

salt from observation made before confirmatosy.te

Suspecting correctly the ions present inmapda of salt from observation

made before confirmatory test but not consistent-

Suspecting correctly some of the ions prebatnot all-
Consistently suspecting wrongly the ions pnese ---

Consistently stating correctly the compouinds sample of salt

Inconsistently stating correctly the compouimda sample of salt-
Stating wrongly the compounds in a sampleatif s -

No idea of the sample of salt form the phylsitate ---

Consistently suspecting correctly if theunatof gas evolved is acidic,

alkaline or natural gas - -

Inconsistently suspecting correctly if theuratof gas evolved is acidic,

alkaline or natural gas - -

Consistent wrong suspicion that the naturgasf evolved is acidic,

alkaline or natural gas - -
Not suspecting the nature of gas evolved.
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4 marks
3 marks
2 marks
1 marks

4 marks
3 marks
2 marks
1 marks
4 marks
3 marks
2 marks
1 marks
4 marks

3 marks

2 marks
1 marks



