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ABSTRACT: This study investigated quadratic polynomial transformation model as a means
of correcting feachers’ bias in assessment process. This was an ex-post-facto research design
in which there was no treatment and manipulation of subjects instead it involved the
collection of data from records. Cluster sampling technique was adopted to select six hundred
(600) students that were made up of ten schools. The five questions raised were answered
using coefficient of kurtosis, quadratic polynomial transformation model of statistical
moderation, Pearson product moment correlation and one-way analysis of variance (ANOVA)
statistical techniques. The results revealed the existence of bias in teachers’ assessment
scores in English Language, Integrated Science and Mathematics and that, quadratic
polynomial transformation model corrected these scores in the three selected subjects to a
moderate level. At the same time, there were significant relationships among the corrected or
moderated teachers’ scores in Integrated Science, English Language and Mathematics before
and after the applicability of the quadratic polynomial transformation model. The findings
justified the need for corrections of teachers’ assessment scores in order to ascertain the
quality control of teachers’ assessment in Ekiti State junior secondary schools. The study
recommends quadratic polynomial model as a means of correcting teachers’ assessment
scores at junior secondary schools in EKkiti State and by extension in Nigerian Junior
Secondary Schools and in other countries where teachers are involved in the assessment of
students in order to award certificates.

KEYWORDS: Quadratic Polynomial Transformation, Severity, Leniency and Teacher
Assessment Scores.

INTRODUCTION

Teachers’ bias in the assessment process is the errors committed during the course of
awarding scores to the students which might be an error of central tendency, leniency and
severity errors (Abe, 1995, 2002,2006,2007,2010 & 2011, McCann, 1995, Onocha & Okpala,
1995, Bandele 1989 & 1997 and Alonge & Abe, 2007). Anastasi, (1982) and Abe (2010)
argued that error of central tendency connote the tendency on the part of the teachers to bunch
scores in the middle of a continuum while avoiding the extremes. Leniency error refer to
conscious effort of a teacher to bunch scores in high level that is above the actual score
expected of the students, such teacher committed leniency or generosity error, while severity
error as opposed to leniency is the tendency of the teacher to assess the students on the low or
undesirable scores which negates the purpose of moderation of school-based assessment
scores to determine the final grades of the students at both Junior or Senior Secondary
Schools. These errors in the assessment and evaluation process were foreseen by the
committee members’ that wrote the National Policy of Education in 1981&1987 But the
moderation model suggested was considered by Abe (1995 and 2006) as zero moderation
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models because of the arbitrary mean of 50 and standard deviation of 10, while McCann
(1995) called it as conversion of raw scores to statistical unit for polynomial transformation
model which was termed as standard model for moderation of school-based assessment
scores.

Quadratic Polynomial Model as Means of Correcting Teachers Bias in Assessment
Process
McCann (1995) and Abe (2006, 2010 &2013) described Quadratic polynomial model as Y; =
aj X% + bj X;+Cj, where Y;= ajX+bjX;;+Cj, where Yij or y is the moderated internal score
for student I in moderation group jiXj or X is the standardized school assessed internal score
of student | in moderation group j, then the three constants of this Quadratic polynomial are
calculated thus:
A= doH-diL + d;sM

D3(S2+did2 )

B= L-M+a (Sz-d2d4)

C=L- I (al+b)

Where d1=h-m

D2=I-m

D3:h-|

D4= I+m

H= the maximum standardized school — assesses internal moderation group under
consideration

M=the mean of standardized continuous assessment scores for students, in moderation group
J.

E or E;j = the minimum external score for the moderation group under consideration (ordered
from the minimum as E;, E,)

H= the maximum external score for the moderation group under consideration

E= the minimum standardized school-assessed internal score for the moderation group under
consideration (ordered from the minimum as Xi, X2, X3...)

L= the minimum external score for the moderation group under consideration (ordered from
the minimum as E1, E2...)

M= the mean of external score for the moderation

S2= variance of the external score (JSCE)

According to Abe & Alonge (2010), Abe (2006&2013) & McCann (1995) constants a, b and
c is derived mathematically from the imposition of three conditions:

-maximum moderated assessment in the moderated group is equal to the maximum external
score H in the group

-the mean of the moderated assessments in the moderated group is equal to the mean of the
external group M in the group and

-if possible, the minimum moderated assessment external score L in the group.

McCann, (1995), Abe, (2006) and Abe & Longe, (2010) argued that the final moderated
scores will be reported by this formula tmegerates = (y+0)) + ¢ where tmoderated is the
weighted total of individual continuous assessment pi;=the means of all school internal scores
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0= the standard deviation of all school based internal scores. Thus Quadratic polynomial
model strictly emphasis on the distributive nature of the assessment scores as means of
determining the existence of teachers bias which stands as bench mark for the need for
moderation of school based assessment scores at junior secondary schools level. In view of
this, the researcher intends to investigate the existence of teachers’ bias and how quadratic
polynomial transformation model will be used to minimize the biasness.

Statement of the Problem

The problem of investigation in the study is related to how quadratic polynomial model of
statistical moderation will be used to correct the teachers’ bias in the assessment and
evaluation process in schools due to arbitrary or spurious award of marks by the teachers in
the junior secondary schools.

Research Questions
In addressing this problem, the following five research questions were to guide the study:

1. What are the prevalent errors committed in teachers assessment process in
Mathematics, English Language and Integrated Science?

2. What are the natures of teachers’ assessment score in the three selected subjects to
justify the need for moderation through Quadratic polynomial transformation model?

3. Is there any significant difference in the teachers’ bias in assessment process in
Mathematics, English Language and Integrated Science?

4. Is there any relationship between the teachers’ assessment scores before the
applicability of the Quadratic polynomial transformation model?

5. Is there any relationship between teachers’ assessment scores after the applicability of

Quadratic polynomial transformation model?
METHODS

This study was ex-post-facto research design in which there was no treatment and
manipulation of subjects instead it involved the collection of data from schools. This type of
design was formulated by Champion, (1955) and expanded by Campbell and Stanly (1966) as
attempt to solve the problem of randomization and control of variables in educational
research. Since there was no treatment, nothing is being manipulated but the variables of
interest were merely observed as found and used for the purpose in which the study was
designed. Gay, (1996) and Anderson, (1998) described the design which involved collection
of in order to determine whether and to what degree a relationship exists between two or more
quantifiable variables. The target population consisted of all junior secondary schools in EKiti
State, Nigeria, while Cluster sampling technique was adopted to select ten schools from the
three senatorial districts and simple random technique was used to select five hundred
students which were made up of fifty students per school. The research assistant went to all
the schools and collected the school copy of teachers assessment scores (TAS1, TAS2, and
TAS3) for three consecutive years (2009-2012). The data were analysed using EXCEL and
SPSS by applying the Pearson Product Moment Correlation and one way ANOVA statistical
techniques’. It should be noted that the TAS1, TAS2 and TAS3 denote teachers assessment

25



Global Journal of Political Science and Administration
Vol 4, No.4, pp.23-33, September 2016

Published by European Centre for Research Training and Development UK (www.eajournals.org)

scores for JSS1, JSS2 and JSS3 respectively while JSCE stands for correcting or moderating
instrument.

RESULTS AND DISCUSSION
Question One
What are the prevalent errors committed in teachers assessment process in Mathematics,

English Language and Integrated Science.

Table 1: Hypothetical Prevalent Error Committed in Teachers’ Assessment Process in
Mathematics, English Language and Integrated Science in a Particular School Subject.

Mathematics CRS MS CRS-Mods Result
JSS1 60 50.68 9.32 Leniency
JSS2 69 57.06 12.94 Leniency
JSS3 70 64.84 15.46 Leniency
English

Language

JSS 1 50 46.84 3.16 Leniency
JSS2 60 54.24 5.76 Leniency
JSS3 69 65.12 3.08 Leniency
Integrated

Science

JSS 1 70 60.46 9.54 Leniency
JSS2 75 63.31 11.69 Leniency
JSS3 80 75.80 14.20 Leniency

N/B: Class Raw Score (CRS), Moderated Scores (MDS).

Source: Fieldwork 2011. This was analysed using regression model of statistical moderation
to get the nature of teachers bias as whether leniency or severity, from the table 1 above. The
prevalent error by the assessors is leniency error as a justification for the need of statistical
moderation of teachers’ assessment process. The table also illustrates how the errors are been
derived and the result justifies the existence of leniency error in the three subjects. However,
the common teachers’ bias in the assessment process in schools was severity in Mathematics
why the prevalent error in English Language and Integrated Science was Leniency error.

Question Two

2. What are the nature of these teachers’ assessment scores to justify the need for moderation
in Mathematics, English Language and Integrated Science?

In answering this question the data collected were analysed using the formula, percentile
coefficient of kurtosis which is given by:

K= Q
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2(Pgo-P20) where Q is the Second interquartile deviation given by Q=1/2 (Q2-Q1). The
interquartile range and Pgo and P10 are 90™ and 10™ percentiles respectively, therefore, k= Qo-

Q
2(Pg0-P20)

For a Platykurtic distribution k<0.263. For a Leptokurtic distribution k<0.263 for a
Mesokurtic distribution k=0.263 which was in consonance with the assertion Afonja (1982),
Ojikutu (1992) Adedayo (1998), Abe & Abe (2000) and Alonge (1989) argued that as a test
and measurement tool, kurtosis statistic shows the homogeneity and heterogeneity of test
scores.

Coefficient of Kurtosis of Teachers’ Assessment Scores in Mathematics English
Language and Integrated Science.

Subject N TA Mea SD Coefficient Type  of
S n S Kurtosis
Mathematic 60 1 48.08 17.0 -0.12 Platykurtic
S 0 2
2 51.69 14.8 -0.25 Platykurtic
4
3 49.42 13.3 0.73 Leptokurti
4 C
English 60 1 49.07 13.2 0.70 Leptokurti
Language 0 8 c
2 49.08 13.6 -0.22 Platykurtic
9
3 48.52 12.2 0.27 Leptokurti
3 c
Integrated 60 1 48.83 13.8 0.54 Leptokurti
Science 0 3 c
2 51.55 13.8 3.36 Leptokurti
9 c
3 50.17 14.4 -0.31 Platykurtic
9

From the table 2 above TAL above TA2 in Mathematics, TA2 in English Language and TA3
in integrated science exhibited Platykurtic frequency distribution with negative coefficient of
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kurtosis, while TA3 in Mathematics TA1 and TA3 in English Language and TA1 and TA2 in
integrated science shows positive coefficient of kurtosis hence the scores were Leptokurtic
frequency distribution. This is an attestation to the biasness in the teachers’ assessment
process among the junior secondary schools in EKiti State, Nigeria. Therefore, there is need
for correction of Teachers assessment process through standard quadratic polynomial
statistical moderation model.

Question Three
3. Is there any significant difference in the teachers’ bias in assessment process in
Mathematics, English Language and Integrated Science?

In analysing this problem, the question was transformed into the following hypothesis:
HO1: There is no significant difference in the teachers’ bias in assessment process in
Mathematics, English Language and Integrated Science

Table 3: One Way ANOVA Summary for Teachers’ Bias in Assessment Process in
Mathematics, English Language and Integrated Science.

Subject SShg SSWg Dfb Msbg Msw Dfw Fcal
g g g

Mathemati 3328.3 41876.8 2 1664.8 27.8 149 59.4

CS 7 9 3 7 9

English 346.98 80476.9 2 173.49 53.76 149 3.23

Language 6 7

Integrated 1853.4 24912.7 2 926.72 16.64 149 55.6

Science 4 8 1 2 9

At p<0.05, Fcal = 3.00

Table 3 shows significant differences in Leniency or severity in TAS1, TAS2 and TAS3 in
Mathematics, English Language and Integrated Science with feaculaed 59.49, 3.23 and 55.69
respectively with dfbg 2 and dfwg 1497. These values s were at p<0.05, therefore post-hoc
analysis was carried out using Scheffe multiple comparisons.

Table 4: Scheffe Multiple Comparisons of TAS1, TAS2 and TAS3 in Mathematics

Mean Comparison TAS1 TAS2 TAS3
-1.92 TAS1 * *
1.69 TAS2 *
-0.58 TAS3

*denoted pairs with significant differences of teachers bias in TAS1, TAS2 and
TAS3 in Mathematics while significant difference existed between TAS1 and TAS2, TAS1
and TAS3, and TAS2 and TAS3
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Table 5: Scheffe Multiple Comparison of TAS1, TAS2 and TAS3 in English Language

Mean Comparison TAS1 TAS2 TAS3
-1.94 TAS1
-0.93 TAS?2
-0.92 TAS3

Post-hoc in English Language shows no significant difference in Teachers bias in a,
TAS2 and TAS3.

Table 6: Scheffe Multiple Comparison of TAS1, TAS2 and TAS3 in Integrated Science

Mean Comparison TAS1 TAS2 TAS3
1.17 TAS1 * *
1.55 TAS2 *
0.71 TAS3

Table 6, shows that significant differences existed in teachers’ bias between TAS1 and
TAS2, TAS1 and TAS3 and between TAS2 and TAS3.

Question 4

Is there any relationship between the teachers’ assessment scores before the
applicability of the quadratic polynomial transformation model?

In analysing the problem, the question was transformed into the following hypothesis:

HO1: There is no significant relationship between teachers’ assessment scores before the
applicability of quadratic polynomial model in Mathematics, English Language and Integrated
Science.

Table 7 Correlation Coefficients of Teachers Assessment Scores in Mathematics, English
Language and Integrated Science before correction by quadratic polynomial
transformation model.

Subject TAS1 and TASland TAS2 and
TAS?2 TAS2 TAS3

Mathematics 0.61 0.58 0.65
English 0.51 0.53 0.51
Language
Integrated 0.48 0.48 0.45
Science

P<0.05, significant results

Magnitude

0.0-0.2 Very Low

0.2-0.4 Low

0.4-0.6 Moderate

0.7-0.8 High

0.8-1.0 Very High

Table 7 above shows high and positive relationship between (TAS1 and TAS2), (TAS2 and
TAS3) in Mathematics, moderate and positive relationship between (TAS1 and TAS2),
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(TAS2 and TAS3) in Mathematics, moderate and positive relationships existed between
(TAS1 and TAS3) in Mathematics likewise between (TAS1 and TAS2) (TASland TAS3) and
(TAS2 and TAS3) in English Language and Integrated Science respectively before
moderation at p<0.05. This confirmed that significant relationship existed among the teachers
assessment scores in the three subjects.

Question 5

Is there any relationship between the teachers’ assessment scores after the applicability of
Quadratic polynomial transformation model in Mathematics, English Language and
Integrated Science?

In answering this question, the data collected were analysed using the formula of Quadratic
polynomial transformation model to correct the teachers assessment scores and the corrected
(moderated scores) were subjected to Pearson Product Moment Correlation Statistic to test
whether there was a relationship between the corrected or moderated scores and the results are
shown in Table 8.

Table 8 Correlation Coefficient of Corrected Moderated Scores (TAS1, TAS2, and
TAS3) after the Applicability of Quadratic Polynomial Transformation Model

Subject Mod (TAS1 Mod (TAS1 Mod TAS2
and TAS2) and TAS3) and TAS3

Mathematics 0.58* 0.58* 0.58*

English 0.49* 0.49* 0.49*

Language

Integrated 0.47* 0.47* 0.47*

Science

At p<0.05 (Significant results)

Table 8 shows positive and moderate relationship among the corrected moderated teachers
scores in Mathematics English Language and Integrated Science, while at p<0.05 significant
relationship existed among the moderated or corrected scores in the teachers assessment
scores after the applicability of Quadratic polynomial transformation model.

DISCUSSION

The findings of this study revealed that, the prevalent error frequently committed by the
teachers was Leniency error in English Language and Integrated Science, while severity error
was committed by the Mathematics teachers, this was in line with the findings of the (2006,
2009 & 2010). The result of this study also showed that, the teachers assessment scores in
TASL1 and TAS2 in Mathematics TAS2 in English Language and TAS3 in Integrated Science
exhibited Platykurtic frequency distribution with a positive coefficient of kurtosis, the result is
as attestation to co-existence of teachers bias in the assessment process that is to say, there
was familiarity and unfamiliarity with students in EKkiti State junior secondary schools.
Therefore, the result is in line with the findings of Bandele (1989 & 1997) Abe (1995, 2006 &
2010) and McCann (1995). Hence there is urgent need for correcting the teachers’ assessment

30



Global Journal of Political Science and Administration
Vol 4, No.4, pp.23-33, September 2016

Published by European Centre for Research Training and Development UK (www.eajournals.org)

scores among the junior secondary schools in Nigeria. However, the result of the coefficients
of kurtosis on the teachers’ assessment scores was adequately in consonance with the
assertions of Alonge, (1989), Ojikutu (1992), Afemikhe & Onyemunwa (1997), and Olaitan
& Ndomi (2000). Abe & Alonge (2010) stated that the purpose of kurtosis is to determine
whether the scores are normally or abnormally distributed. The finding also shows that, there
is significant difference in teachers bias among TAS1, TAS2 and TAS3 in three subjects at
p<0.05. This was in support of findings of Bandele (1989) and Abe (2010) but in consonance
with that of Abe (2006) whose finding shows significant difference among the leniency and
severity in TAS1, TAS2 and TAS3 in Mathematics and Integrated Science.

The finding revealed that, high and positive relationship existed between (TAS1 and TAS2)
(TAS2 and TAS3) in Mathematics while moderated and positive relationship existed between
(TAS1 and TAS3) in Mathematics and between (TAS1 and TAS2) (TAS1 and TAS3) and
(TAS2 and TAS3) in English Language and Integrated Science before the applicability of
Quadratic polynomial model. This is also in consonance with the findings of the (2004, 2006,
2007 & 2010). The finding was also upheld after the correction by the applicability of
Quadratic polynomial transformation model. The strength of relationship among the corrected
scores was moderated and positive in Mathematics, English Language and Integrated Science.
This is in line with the studies of McCann, (1995) Abe & Gbore, (2006), Abe (2006, 2007a, &
2010) and Abe & Alonge (2010). The findings also revealed that at p<0.05 significant
relationship existed among the teachers assessment scores before and after the applicability of
quadratic polynomial transformation model. This upheld the principle of statistical
moderation as asserted by Smith (1978), Hornsby, (1980), Ward, (1981) Bandele (1989),
McCann (1995) and Abe (1995, 2002, 2006, 2007a & 2010).

CONCLUSION

The findings of the study identified the existence of teachers’ bias in assessment process such
as Leniency and Severity among the three subjects, which shows that they need to be
corrected using appropriate statistical moderation model. Quadratic polynomial
transformation model did the correction in the strength of relationship before its application to
the assessment scores by the teachers in the three subjects that is to the model strengthens the
relationship among the teachers assessment scores in all the subjects at the same time leveled
the variations in the strength of relationships among the teachers assessment scores in
Mathematics.

RECOMMENDATION

The finding revealed the efficacy of the model as applied to the three subjects, quadratic
polynomial transformation is recommended to be used in examining body like NECO, SSCE
and in both State and Federal Ministries of Education in Nigeria where it was mandatory to
correct the teachers assessment scores before combining with external scores as initiated in
National Policy on Education. Other researchers’ who is/are statistically/Mathematically
inclined may adopt the formula and use it correct the teachers’ bias in their state or country.
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