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ABSTRACT

The study analyzed and compared the effectiveness of three rating scales in the
assessment of upper basic science students' practical skills in Ekiti State. The
study sample consisted of 280 (male and female) students, which were selected
from five junior secondary schools in Ekiti State using multi-stage sampling
techniques. Two null hypotheses were formulated and tested p = 0.05 level of
significance by using the analysis of covariance and student t-test for independent
data, while turkeys HSD post HOC comparison was carried out on the ANCOVA
resultsto deter mine the compar ative nature of therating scales. However, findings
showthat there was a significant difference in the practical skills of upper basic
science students assessed with numerical, Likert and graphic rating scales. The
group assessed with numerical rating scales had the best performance in
practical skills. Sudents' gender and school type did not significantly affect
students' practical skillsin basic science. Consequently, observational techniques
should hence forth be employed in assessing basic science students’ practical
skills.
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INTRODUCTION

Assessment of learning outcomesisan indispensabl easpect of theteaching-learning process
because of itsvast implicationson the students, teachers, parents, local, stateand federa
government and their agencies. Alonge (2004), Bandele (2006), [lugbus (2007), Kolawole
and llugbus (2007) intheir studiesstatethat hitherto, the paper and pencil test remainsthe
major way of assessing students’ learning outcomes at the various strataof Nigeria's
educationd system. Asaresult of thelimitationsof the pencil and paper test (becauseit
can effectively assessthe cognition domain only), thereisthereforethe need to consider
the effectivenessof assessing those skillsunder the affective and psychomotor domains,
whoseassessment ispracticaly impossiblethrough the ordinary (conventiona) pencil and
paper test. In other to cater for skillsunder these two domains, the use of observational
techniques (tools) isimminent. Observational toolsare of different types, ranging from
check lists, anecdotal records and rating scales etc. one practical advantage of rating
scalesover other observational toolsaccording toWilliamsand Irvin (1978) isthat rating
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scalestakelittletimefor the teacher to complete and can therefore be used for alarge
number of students. In addition, they tend to be very easily adaptable and flexible.
Consequently, thereisthereforethe need for acomparative anadysisof the effectiveness of
three rating scaleson the assessment of upper basi ¢ science students’ practical skillsin
Nigerianow with theintroduction of the new 9-yearsbas ¢ education programme. Rating
scaesareobservationa and measuring toolsdesigned to measure certain persondity traits
inan objectiveand quantifiable manner (Agbayewa, 2000), respondentsarerated others
onagivenscae. Therating scaleisan atempt to convert subjectivejudgment into numerica
value; thereare generally different types of rating scales but because of the natureand
structure of theupper basic science curriculum anditspractical activities, the effectiveness
of numerica rating scale, graphicsrating scae, and Likert scalein assessing basic science
students practica skillswill becriticaly examinedinthisstudy. Thefollowing null hypotheses
weregenerated and test at 0.05 level of significance.

(@) Thereisnosgnificant differenceinthepractica skillsof upper basic sciencestudents
assessed with numerica, graphics, Likert scalesand conventional method in urban
andrural areaof Ekiti State.

2 Thereisno significant differenceinthepractical skillsof maleandfemale upper
basi ¢ science students assessed with numerical, graphic and Likert scalesin Ekiti
State.

3 Thereisno sgnificant differenceinthepractica skillsof upper basic science
students assessed with numerical, graphic and Likert scales in mixed (co-
educationd) and single sex schoolsin Ekiti State.

PARTICIPANTSAND PROCEDURE

Thedesign used in thisstudy wasanon-randomized control group 3x2x1 pre-test-post-
test experimental design. The study sample consisted of 280 (140 maleand 140 female)
studentswhichwererandomly selected from fivejunior secondary schoolsinlkoleLocal
Government Areaof Ekiti sateby using multi-stagerandom sampling techniques. Generdly,
therewerethreeexperimenta groups, (EG, EG, andEG, whose practical skillsinupper
basic sciencewere assessed by usingthe numerlcai graphlc and Likert scalesrespectively
and one control group. All the experimental groupsaswell asthe control group received
the normal lessonson topicsin the JSS 3. Basic science syllabusfor aperiod of three
months (during the February/April 2011 teaching practice exercise of the College of
Education, Ikere Ekiti students).

The major treatments given to the subjects however were that each of the
experimental groupswas assessed according to the“modus operandi” of the peculiar
rating scale used for them apart from the control group which was assessed by the
conventional method. All groupsweretaught and assessed by the sameteacher for three
months; it was only therating scales used for each group that was different. Four major
research instrumentsnamely; a50-item (i) numerical rating scale, (ii) graphicrating scale
and (iii) Likert scale designed and validated by the researcherswere used to assessthe
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experimental groupsEG, EG, and EG, respectively whilethecontrol group wasassessed
by aconventional 50-|tem penC|I and paper test also constructed and validated by the
researchers. Theface, content and construct validity of the research instrumentswere
ascertained by giving them to expertsin tests and measurement aswell as expertsin
science education and curriculumfor critical gppraisal, scrutiny and the corrected versions
wereincorporated in theresearch instruments. Thereliability indices of the numerical,
graphic and Likert scalewere computed by using Kuder-Richardson formula2l (KR21)
givenas

ro1— K {1— x(k - i)}

2

(k-1 o
Where
K = Number of items
x = Mean
o’ = Variance

Thereliability indicesof thenumerical, graphicand Likert scalearesaidtobe0.77,0.74
and 0.79 respectively, whilethat of the conventional pencil and paper test a so by KR21
formulagaveardiability index of 0.75. According toAlonge (2004) and Macintosh (1974),
theseindicesare good enough for thiskind of study. Sinceintact groupsintheclassroom
wereinvolved in the study, analyzed of covariance was used to statistically equate the
subject, groupswere a so compared using the student-test for independent data, while
turkey’sHSD post hoc comparison was carried out on thedata, in other to determinethe
comparative nature of the effect of each of therating scales. Lastly, the strength of effects
by the sources of between—group variability wasa so determined. Thedatageneratedin
thisstudy were analyzed accordingly and presented onthetables.

RESULTSAND DISCUSSION

Theanalysisontable 1 showsthat the means and standard deviations of basic science
students assessed with Likert scale (EG)) are40.22 and 3.41, graphicrating scale (EG))
are 38.63 and 3,26, numerical rating scale (EG,) are 42.09 and 3.48 and the control
group (i.e. those assessed with the conventional method) are25.66 and 2.09. By implication
the group of students assessed with the numerical rating scale (EG,) performed best,
among al thegroups, followed by EG, andthen EG, whilethe control group had theleast
performance. It appeared therefore the treatment has effect on the performance of the
three groups, namely EG3, EG1, and EG2 inthat order. However, the hypothesisthat
thereisno sgnificant differenceinthe practical skillsof upper basi ¢ science student assessed
with numerica, graphic, Likert scaleand conventional method in urban and rural areasof
Ekiti Stateisrejected. Table 2 showsone-way analysisof covariance of post-test mean
scoresof all groupsin basic practical using the pre-test scoresas covariates. Fromthe
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table, anfc=42.88 issignificant, p>0.001 and hencethe null hypothesis 1 isrejected./
consequently, therewasasignificant differenceinthe practical skillsof upper basic science
studentsassessed with numerical, graphic, Likert scalesand conventional methodinurban
andrural areaof Ekiti state. Table 2 also showsthat therewasasignificant difference
between the performance of basi ¢ science students assessed with numerica scale, graphics
scale, Likert scaleaswell asthe control group in Ekiti State. Thefurther reveal ed that the
mode of assessment and thetype of instrument used has significant effect onall thetree
groups apart from the control group. Table 3 showsthat strength of the effects of the
numerical, graphicsand Likert rating scalesaswell asthe conventional method on basic
science practical skills, indexed by etasquare. Thetable showed that pre-test accounted
for 7% of variability, while grouping accounted for 45% of the variability among groups.
Treatment effects also accounted for 36% of the variability between grouping and
conventional method. By implication the group assessed with the numerical rating scale
performed better than either the group assessed with Likert or graphicsand even the
control group inbasic sciencepractical skills.

Theanaysisontable4 showsthat therewasasi gnificant difference betweenthe
performance of the group assessed with numerical and alert rating scalesin basic science
practical skills. Thetableal so showed that therewasasignificant difference betweenthe
performance of the group assessed with Likert and graphic rating scalesin basic science
practical skills. Furthermore, the table showed that there was asignificant difference
between the performances of the control group (those assessed with the conventional
method) and those assessed with graphic rating scalein basi ¢ science practical skills.
Turkey’'sHSD comparison test also indicatesthat the post-test mean score of the group
assessed with numerical rating scaleisfound to be significantly greater than that of the
group assessed with Likert scaleand the group assessed with graphic rating scale.

Table5 showstheresultsof analysisof covariance of post-test scores of upper
basi ¢ science student practical skills, using pre-test scoresas covariate on sex and type of
school. Themain effect of typesof rating scaleon basi ¢ science studentspractica skillson
sex alone produced an fc = 1.05 which isnot significant at p<0.01, and hence therewas
no significant between the practica skillsof maleand femal e upper basic science students
assessed with numerical, graphicsand Likert scalesin Ekiti State. Also, from table (v), the
main effects of typesof rating scale on basic science practical skillson typesof school
aoneproduceanfc=14.02 whichisaso not significant at p<0.01. It can hence be deduced
that thetype of school isnot asignificant factor in assessing upper basic science students
practical skills. Lastly, theinteraction effectsof typesof rating scaleand typesof school in
table (v) hasanfc=1.76, whichisalso not significant at p<0.01. Hence, the effects of the
threerating scaleson type of school arethe samefor mixed (coeducational) and single sex
schools' studentsin upper basic science practica skills.
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Table 1: Descriptive Statistics of Pre-Test and Post-Teat Scores of All Groups in Basic Science
Practical Skills

GROUP N PRE-TEST POST-TEST

X D X, D
EG; 0 2630 280 4022 341
EG, 0 2471 272 3863 326
EG, 0 2801 262 4209 348
CONTROL 7™ 1199 266 2566 209
TOTAL 280

EG,: basic science students assessed with Likert scale.

EG,, basic science students assessed with graphics scale.

EG, basic science students assessed with numerical rating scale.
Control: basic science students assessed with conventional method.

Table 2: Analysisof Covariance of Post Test Mean Scores of All Groupsin Basic Science Practice
using Pre-Test Scores as Covariates

Sourceof Variation Sum of Squares Df MeanSquare  Fc Sig.
Covariates 654.73 1 654.73 2499 0001
Main Effect 145762 2 112353 4283 0001
Explained 211235 3 10221.71 4071 0001
Residua 1058866 276 26.20

Total 12701.01 2/ 47.76

Table 3: The Strength of the Effects of Numerical, Graphic and Likert Rating Scales aswell asthe
Conventional Method on Basic Science Practical Skills
Sourcesof variation Sumof squares Sum of squares(total) (Eta? % of strength

Covariates .73 1270101 0.07 700
Main effect 1457.62 1270101 045 4500
Explained 211235 1270101 0.36 36.00
Table 4: Turkey’sHSD Comparison Test between Group Meansin Basic Science Practical Skills
Sourcesof Variation Absolutedifference Valueof Cd Null

between samplemeans hypothesisr g ected
X, =X, 783 204 Yes
X, =X, 7.60 204 Yes
X, =X, 0.36 204 Yes

Table 5. Analysis of Covariance of Post-Test Scores of Upper Basic Science Students Practical
Skills, using Pre-Test Scores as Covariate on Sex and Type of School

Sour ces Sumof square  Df Meansquare  Fc Sig.
Covariates 856.50 1 856.50 2540 0.0001
Main effects 378211 5 886.73 2785 0.0001
EXPERT 263108 3 173701 63.00 0.0001
Type of schools 1899.00 2 52323 14.02 0.0001
EX 6841 2 41.70 105 0173
2-way interaction 550.34 8 34.67 167 0114
EXPT 40022 4 64.28 176 0.0001
TPof SCHLS 2 0.0001
EXPT, SEX 4067 2 1313 043 0585
Type of school sex 8041 2 2177 110 0.280
Explained 511344 2 30750 1481 0.0001
Residual 6851.38 258 25.18

Total 11964.82 276 40.77
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CONCLUSIONAND RECOMMENDATIONS

Finding in thisstudy showed that out of &l thegroups of students assessed with different
kinds of rating scalesin upper basic science practical skills, the group assessed with
numericd rating scale performed significantly best, followed by those assessed with Likert
scalewhile those assessed with graphic rating scal e had the least of performancewith
regardsto thetreatmentsgiven whilethe control group assessed by using the conventional
method had theworst performancein upper basic science practical skills. Furthermore,
no Statistically significant difference existsbetween the practical skillsof maleand femae
sudentsinbasic science. Smilarly, therewasno significant differenceinthepractica skills
of studentschosen from mixed (coeducationa ) schoolsand those sel ected from single sex
schoolsin Ekiti State. In other to achieve the much needed technol ogical breakthroughin
Nigeriainthe21% century, thesingleuse of pencil and paper test (which assessed cognitive
domain only for the assessment of students' achievement in basic science should be de-
emphasized (Kolawoleand llugbusi, 2007).

Attention should be shifted to the use of observational techniquesliketherating
scales so asto beableto critically assessthe psychomotor and affective domains of the
student’sholistically. Thiswill assureabetter and amore comprehensive assessment of
student achievementsin both theory and practical and consequently enhance students
academic performancein basic scienceasshownin thisstudy. Theuse of numerical rating
scdeisrecommended. Sincestudents' gender did not significantly affect their basic science
practical skills, both male and femal e students shoul d be encouraged towardsthe study of
basi ¢ sciencein school. Basi ¢ science students should be all owed to attend any school of
their choice (either mixed or single sex) since school typehad no significant effect onbasic
science students’ practical skills. The useof conventional method in assessing students
academic achievement in basic sciencewhichispresently in vogue shoul d be discontinued
and then replaced with other assessment techniquesfound to be more effective through
researches.
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