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Abstract
Effect size (ES) estimates are used to determine the practical and theoretical importance of
an effect, the relative contributions of factors and the power of an analysis in research. Thus, its
report in research findings has been stressed to be the best practice in research.  This study
investigated the influence of academic qualification, type of institution and academic designation and
geo-political location on the level of awareness and the report of effect sizes among Mathematics
Educators in Nigeria. The researchers designed and administered two instruments; Effect Size
Awareness Questionnaire (ESAQ) and Effect Size Usage Rating Scale (ESURS), at 52nd Annual
Conference of Mathematical Association of Nigeria (MAN) to collect data for the study. The findings
showed that it was only geo-political location that substantially accounts for the difference in the
level of effect sizes awareness (ɳ2= 0.16) and the usage (ɳ2= 0.14) among Nigerian Mathematics
Educators while others account for effects that ranges from small to moderate (0.01 ≤ɳ2≤ 0.11)
differences. The study further established that these differences were statistically insignificant except
in the case of academic qualification which contributes moderate effect (ɳ2= 0.11) in the awareness
level of effect size F(2,58) = 3.557 at p< 0.05. Based on these findings, it was recommended among
others that syllabi of Research Method and Educational Statistics courses should be reviewed to
include the concepts of effect size in our tertiary institutions at all levels and also the editorial
policies and guidelines of Nigerian journals, especially in Mathematics Education, should include
effect sizes reports for their journals.

Keywords: Best Practices, Effect size, Practical and Statistical Significance, Research
Findings.

Introduction

The nature and applications of statistics have registered it as an evitable tool in every
facet of life’s activities especially in educational research. The major purpose of any research
is to find solutions to a felt problem and/or fill the gap in an organized body of knowledge
using scientific method that are highly depend on statistical processes and applications.
However, the misuse of these statistics by educators in the quest to conduct enquiries,
analyze data, interpret and discuss the findings of their research has attracted the attention of
research methodologists, statisticians and psychologists in relatively recent time. These
unscientific practices have become ritual practices among majority of educators and
researchers. Now, there is a call to move away from this common practice to the best
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practices in educational research by some experts and professional bodies (e.g. Cohen, 1994;
Loftus, 1996; APS, 2011; Kampenes, Dyba, Harmay, & Sjoberg, 2007; APA, 2010; Fritz,
Morris & Richler, 2012; Adeniji, 2016).

Basically, statistics is categorized as either descriptive or inductive/inferential.
Descriptive statistics are measures which only give the descriptions of the characteristics of a
sample or population being studied (Koul, 2009; Best & Khan, 2011). These measures
include the central of tendencies (averages); dispersion (variability). And when the interest is
to describe the difference or relationship that exists between two or more characteristics in a
sample or population, measure of mean difference and relationship (correlation) become the
descriptive statistics respectively. It is worth noting, according to Frankel and Wallen (2012)
and Best and Khan (2011) that the best research in education is the one which seeks to
answer questions that compares or relates two or more variables. Thus, to present a scientific
description (both direction and degree) of comparisons or relationships of characteristics
between two or more variables in any study, there is a need for descriptive statistics that will
do this without neglecting any variability of each variable distribution in the study. The
statistics for this degree or magnitude description is referred to as “standardized effect size”.

On the other hand, inferential statistics are the statistical methods applied in analyzing
sample data for the purpose of drawing conclusion or making generalization about
characteristics of the parent population (Best & Kahn, 2011). This purpose is achieved
through Estimate (e.g Confidence interval, Tolerance Interval etc) or Hypothesis Testing (e.g
Null Hypothesis Significance Testing) calculation. Thus, it becomes obvious that researchers,
especially quantitative enquirers, depend solely on statistics to scientifically answer their
questions of interest and make logical generalization on the targeted population of their
studies.

Erroneously, some educators believed that inferential statistics, that is Null
Hypothesis Significance Testing (NHST), can be employed to describe the characteristics of
a sample as well make valid inference or generalization on the population from which this
sample was drawn. Research methodologists and several experts in statistics and education
have cautioned that though NHST can also describe the direction between two or more
characteristics of a population but it lacks the ability to present the degree or magnitude of
the relationship or difference that exist among them. As such, for a scientific description of
question of interest in a research, both the direction and degree of the characteristics under
study must be presented.

In conclusion, the following quotes from experts and professional bodies in the past
and present buttress the unscientific use of statistics among educators and a call to always
report effect size (ES) in their studies for best practices in educational research.

“Some studies report effect sizes but interpret the results from only the perspective of
dichotomous reject or fail-to-reject outcome from a null hypothesis testing framework,
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perhaps with only additional consideration of the direction of the effect sizes” (Kelley &
Preacher, 2012, p.149)

“A common misuse of NHST is the implication that statistical significance means theoretical
or practical significance. This misconception involves interpreting a statistically significant
difference as a difference that has practical or clinical implications” (Gliner, Leech &
Morgan, 2002, p.86)

“Null hypotheses of no difference are usually known to be false before the data are
collected…, their rejection or acceptance simply reflects the size of the sample and power of
the test, and is not a contribution to science” (Savage, 1957).

“Although we are sympathetic to many of those, we value an approach that includes
complete reporting of statistical tests combined with descriptions of both the data and the
effects” (Fritz et al., 2012, p. 16)

“When examining the differences between two conditions, effect sizes based on the
standardized differences between the means are commonly recommended. These include
Cohen’s d, Hedge’s g and Glass’s d and ∆” (Fritz et al., 2012 p. 3)

“However , there is also a clear push for effect sizes to be more widely reported and used as a
basis for communicating results and discussing the importance of those results from research
studies” (Kelly & Preacher, 2012, p.137)

“Unstandardized effect size lends themselves more directly to interpretations of practical
significance than do standardized values” (Kampenes et al., 2007)

“Descriptive Statistics such as standardized effect sizes have not been seen as a statistical
tools to answer questions of interest as those that did (though unstandardized) to present
magnitude of difference/relationship still went ahead to use NHST” (Adeniji, 2016).

“The most universal reliance on merely refuting the null hypothesis is a terrible mistake, is
basically unsound, poor scientific  strategy, and one of the worst things that ever happened in
the history of psychology” (Meehl, 1978,p.817)

“To make measurements and then ignore their magnitude would ordinarily be pointless.
Exclusive reliance on tests of significance obscures the fact that statistical significance does
not imply substantive significance” (Savage, 1957)

“For the readers to appreciate the magnitude or importance of a study finding, it is almost
always necessary to include some measure of effect sizes in the result section” (APA, 2010,
p.34)

“Too many users of analysis of variance seem to regard the reaching of a mediocre level of
significance as more important than any descriptive specification of the underlying averages”
(Mc Nemar, 1960)
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“We should not feel proud when we see the psychologist smile and say ‘the correlate is
significant beyond the 0.01 level’ perhaps that is the most that he can say, but he has no
reason to smile” (Nunnally, 1960).

“The stranglehold that conventional null hypothesis significance testing has clamped on
publication standards must be broken” (Rozeboom, 1960)

These quotes and many more comments in the literature are confirming the common
practices and calling for a change to best practices in employing statistics to meaningfully
communicate and discuss the findings of studies among educators and other related field.

Generally, effect sizes (ES) is quantitative reflection of the magnitude of some
phenomenon that is used for the purpose of addressing, a question of interest (Kelley &
Preacher 2012).  It could be standardized, partially standardized or even unstandardized
depending on the nature of the question of interest the user wants to address. As cited before,
the best quantitative research in education is the one which compares or relates two or more
conditions a compelling need for the researcher to employ standardized ESs which are scale-
free and defined in terms of variability of the data under study for meaningful result
presentation. This is because, as stressed by Fritz et al. (2012), calculating ESs without
considering the variability in the distribution leads to misleading result and conclusion.

Two families of standardized ES for parametric data are often referred to in the
literature: the dfamily and the r family. The d families are the variations of standardized
mean difference that exist among different conditions. These include Cohen’s d, Hedge’s g
and Glass’s d (Fritz et al., 2012). The alternative to standardized mean difference is point-
biserial correlation coefficient, r. (Rosenthal, Rosnow & Rubin, 2000; Field, 2005). When r
is squared, it is equivalent to eta square, η2 or R2 ES estimates that described the proportion
of variability associated with an effect when the variability associated with all other effects
identified in the analysis has been removed. The table 1 provides the formula for converting
among several effect sizes measures when the group sizes are similar.

Table 1: Formula for Estimating Effect Sizes Directly and Indirectly

To this statistic
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(Source: Fritz et al., 2012) Note: When group sizes differ considerably (when one group has less than one
third of the total N) then r is smaller than the above calculations.
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And for non parametric data, however, in ordinal scale, the appropriate Z value
produced by SPSS can be used to calculate an ES, r as proposed by Cohen (1988). This can

be done through: = √ and r2 or  R2 =

Additionally, the correlation coefficient of non parametric data in nominal scale (categorical
data), in the other hand, can be calculated from the chi-square statistic, ² produced by SPSS
when the data being analyzed are in 2 × 2 contingency table using:

∅ = ² ,
Where ∅ is the correlation coefficient and N is the total sample size. Cramer (1946) extended
the ∅ statistic to larger contingency table than 2 × 2. The statistic, known as Cramer’s V or∅ , modifies the formula for ∅ to be   V or ∅ = ²( ) ,
Where N is the total sample size and K is the number of rows or columns in the table,
whichever is the smaller.

As noted by Vacha – Haase and Thompson (2004) and Kelley and Preacher (2012)
that it is not enough to report the ES values, say 0.6, it is essential to clearly state which of
the measure used. This is because the practice will enhance meta-analysis across difference
research findings as well provides a platform for a meaningful discussion of these findings.
Thus, the Table 2 provides values of r corresponding to values of d with their equivalence
values of Probability of Superiority and Percentage of non overlap when group sizes are
similar.
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Table 2: Associated values of d, r. r2, PS and U1

d r r2 or η2 PS U1

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.2
2.4
2.6
2.8
3.0
3.2
3.4
3.6
3.8
4.0

.00

.05

.10

.15

.20

.24

.29

.33

.37

.41

.45

.48

.51

.55

.57

.60

.63

.65

.67

.69

.71

.74

.77

.79

.81

.83

.85

.86

.87

.89

.89

.000

.002

.010

.022

.038

.059

.083
.11
.14
.17
.20
.23
.27
.30
.33
.36
.39
.42
.45
.47
.50
.55
.59
.63
.66
.69
.72
.74
.76
.78
.80

50
53
56
58
61
64
66
69
71
74
76
78
80
82
84
86
87
89
90
91
92
94
96
97
98
98
99
99
99

100
100

0
8

15
21
27
33
38
43
47
52
55
59
62
65
68
71
73
75
77
79
81
84
87
89
91
93
94
95
96
97
98

(Sources: Grisson and Cohen in Fritz et al., 2012). Note: PS = Probability of Superiority. PS is the
percentage of occasions when a randomly sampled member of the distribution with the higher mean will have a
higher score than a randomly sampled member of the other distributions. U1 = the percentage of nonoverlap
between the two distributions.

Statement of the Problem
Low awareness of effect size and its report among psychologist and educators,

mathematics educators inclusive, has been a source of worry for research methodologist and
professional bodies (e.g Fraenkel& Wallen, 2006; APA, 2010, 2011; Fritz et al, 2012;
Adeniji, 2016). This practice was not unconnected with over reliance of these researchers on
the dichotomous reject or fail-to-reject outcome from a null hypothesis testing framework.

Apparently, several researchers have commented on how the missing concepts of ES,
NHST’s Pitfalls in educational research and statistics textbooks and syllabi are possible
contributors to this unscientific practice (e.g Gliner, Leech & Morgan, 2002; Field 2005;
Adeniji, 2016) and others have also concluded or recommended from their findings that non-
inclusion of ES report in the editorial guidelines of educational journals for researchers is a
great contributing factors (e.g Fiddler et al, 2005; Vacha-Haase, Nilsson, Reetz, Lance &
Thompson, 2000; Adeniji, 2016).
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Now that a growing attention is given to the importance of reporting effect sizes in
educational studies worldwide, no known study has been carried out to investigate the factors
that can influence or contribute to Nigerian Researchers’ awareness and usage of ES in their
studies. Thus, this study is set out to investigate the influence of factors such as academic
qualification, type of institution, type of academic profession and location of Nigerian
Mathematics educators on the level of ES awareness and adherence to ES report in their
findings’ presentation and discussion.

Objectives of the Study
The study is guided by four objectives. That is, to determine the influenceof:

1. Level of Academic Qualification
2. Type of Institution
3. Academic Designationand
4. Geo-political Location on (i) effect size awareness and (ii) effectsize report among

Nigerian Mathematics educators

Research Questions
The study provided answer to the following research questions.That is, what degree of
influence does:

1. Level of Academic Qualification
2. Types of Institutions
3. Academic Designationand
4. Geo-Political Location

have on (i) effect size awareness and (ii) effect size report among Nigerian Mathematics
Educators?

Null Hypotheses
In order to generalize the finding of the study on the targeted population, the following null
hypotheses were formulated and tested at 0.05 level of significance.
1. Effect size awareness among Nigerian Mathematics Educators is not statistically
influenced by their :

i. Academic Qualification
ii. Type of Institution
iii. Academic Designation
iv. Geo-Political Location

2. Effect size report among Nigerian Mathematics Educators is not statistically influenced by
their:

i. Level of Academic Qualification
ii. Type of Institution
iii. Academic Designation
iv. Geo-Political Location
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Methodology
The study employed descriptive research design approach. The study targeted all

mathematics educators in Nigeria. Therefore, purposive sampling technique was employed
and as a result those that participated in the 52nd Annual Conference of Mathematics
Association of Nigeria (MAN) were administered the instruments. The two instruments,
Effected Size Awareness Questionnaire (ESAQ) and Effect Size Usage Rating Scale
(ESURS) designed by the researchers were then administered during the parallel section
(Mathematics Education). But before administration they were subjected to split-half
reliability test using Spearman-Brown Prophecy formula and reliability coefficient of 0.70
and 0.91 were obtained for ESAQ and ESURS respectively.
Procedure for Data Collection and Analysis

The researchers administered 109 copies of the two instruments at parallel section for
mathematics education at 52nd Annual Conference of MAN and only 61 were fully
completed and returned. The two instruments were in 4 likert scale form; “Strongly aware”-
4points, “Partially aware”-3points, “Unaware”-2points and “Strongly Unaware”-1point for
ESAQ, and “Always”-4points, “Mostly”-3points, “Seldom”- 2points and “Never”-1point  for
ESURS. Subsequently, the data were finally analyzed using SPSS and descriptive statistics
such as mean, standard deviation and eta square were employed to provide answers to the
research questions raised and Analysis of Variance (ANOVA) was used to test the statistical
significance of the study for meaningful generalization.
Results

Research Question 1
What degree of influence does (i) Academic Qualification, (ii) Types of Institutions,

(iii) Academic Designation, and (iv) Geo-Political Location of Nigerian Mathematics
Educators have on effect size awareness?
Table 3: Factors influencing ES awareness among Mathematics Educators

Variables N Mean S.D P-value η2 Decision
Qualification

PhD
Masters
Bachelor

3
26
32

31.67
28.54
25.13

6.66
6.70
4.87

0.04 0.11
Medium Influence;

Statistically Significant

Institution
University

Polytechnics
COE

Others
Designation

Lecturer
Min.personnel

Student
Others

Location
S/W
S/E

N/W
N/E
N/C
S/S

6
5

28
22

21
12
5

21

10
14
8
2

14
8

26.67
26.00
25.93
28.41

26.95
26.42
26.20
27.57

30.80
28.57
23.50
23.00
26.43
25.00

5.65
7.52
6.64
5.01

6.22
7.90
4.49
5.46

4.40
6.15
7.48
2.83
6.09
5.78

0.54

0.95

0.10

0.04

0.01

0.16

Small Influence;
Statistically Insignificant

Small Influence;
Statistically Insignificant

Large Influence;
Statistically Insignificant
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The table 3 indicated that of all the variables investigated only geo-political location
of these educators is substantially likely to influence the level of Effect size awareness while
academic qualification has moderate influence. Type of Institution and academic designation
just subtly influenced their ES awareness. These effects reported, according to the Table 3,
were all not statistically significant except in the case of academic qualification which is
significant at p less than 0.05.

Research Question 2
What degree of influence does (i) Academic Qualification, (ii) Types of Institutions,

(iii) Academic Designation, and (iv) Geo-Political Location of Nigerian Mathematics
Educators have on effect sizereport?
Table 4: Factors Influencing ES report among Mathematics Educators

Variables N Mean S.D P-value η2 Remark
Qualification

PhD
Masters
Bachelor

3
26
32

28.00
25.15
20.91

5.29
8.12
7.58

0.07 0.09
Medium Influence;

Statistically
Insignificant

Institution
University

Polytechnics
COE

Others
Designation

Lecturer
Min.personnel

Student
Others

Location
S/W
S/E
N/W
N/E
N/C
S/S

6
5
28
22

21
12
5
21

10
14
8
2
14
8

22.33
24.40
22.43
23.77

25.00
20.25
24.40
22.52

28.70
24.93
20.63
25.50
21.93
20.38

9.69
8.26
8.16
7.71

6.82
10.38
7.89
7.89

7.65
6.40
6.72
0.71
9.71
20.38

0.91

0.42

0.18

0.01

0.05

0.14

Small Influence;
Statistically
Insignificant

Medium Influence;
Statistically

Insignificant

Large Influence;
Statistically
Insignificant

Table 4 showed that location of mathematics educators in Nigeria also substantially
likely to influence ES reports in their studies. Also indicated in the Table is the medium
influence that academic qualification and type of academic work of these set of educators
engage in have on their ES report while the type of institution showed just small influence.
Furthermore, the Table depicted that all these effects were not statistically significant at 0.05
level of significance.

Discussion of Findings
The study found that academic qualification of mathematics educators moderately

influence their level of awareness of ES and its reports in their studies in favour of terminal
degree (PhD). This finding conformed with the submissions of Field (2005) and Adeniji
(2016) that some educational degrees’ curricular in Nigerian universities are lacking the



Benchmark Journals
INTERNATIONAL JOURNAL OF EDUCATIONAL BENCHMARK (IJEB), eISSN:

2489-0170pISSN:2489-4162 University of Uyo

Vol. 9(2) 2018 Page 111

concept of ES. Also by implication, the findings further buttress the reason why study of
Gliner et al. (2002) only surveyed Educational research and statistics textbooks used at
graduate schools. This may not be unconnected with the fact that getting textbooks used at
undergraduate level which discuss ES concepts may be difficult.

More so, it was found that geo-political location of Mathematics educators in Nigeria
substantially likely to influence the ES awareness and reports in favour of South West zone.
The finding is somewhat disturbing because having location to differentiate the awareness
and usage of ES of these experts in a country where the curriculum is the same at all levels
and the commissions (e.g NUC) monitoring them is the same, then there are many questions
to be asked. This finding was not noticed in the literature reviewed.

Finally, based on the analysis conducted, type of institution of mathematics educators
only subtly influence their level of ES awareness and adherence to its reports in their
research while academic designation also has no practical influence on the latter but
moderately influence the former.

Conclusion
Following the data collected and analyzed in the quest to find out the factors that

influence the Nigerian mathematics educators to embrace best practices in educational
research, it can be concluded from the study that Academic qualification and Geo-political
location moderately and substantially likely to influence both the effect size awareness and
its reports respectively. Also, the type of institution and academic engagement of these
researchers do not have any practical significance on the way they are acquainted with effect
sizes but the latter has influence on the manner in which effect sizes are reported to a very
medium extent.

It is worth noting that these findings should be generalized with caution as the data
available for the study lack enough evidence to establish their generalization except in the
case of academic qualification with respect to effect size awareness.

Recommendations
The following recommendations become imperative as a result of the major findings

from the study:
1. Syllabi of Educational Research and Statistics courses from undergraduate up to the

terminal degree level should be reviewed by curriculum experts in Educational
statistics to include the concepts of effect sizes and Pitfalls of NHST in our tertiary
institutions.

2. Mathematics educators in the south especially in the south west of the country should
introduce their counterparts in the other zones to the research practices that are not
very much the tradition in the country through their academic writings and
enlightenment.

3. Formulating policies and guidelines which recommend and uphold the use of effect
sizes in educational journals in the country should be advocated by the educators.
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Future Research
It becomes inevitable to make the following suggestions for future research:
1. The researchers in education, especially in mathematics, should investigate those

factors responsible for mathematics educators in southern part (especially south west)
of Nigerian to be greatly influenced by their zone. Questions such as difference in
syllabus, editorial policies of prevalent journals and exposure to standard
international journals in this zone should be scientifically raised and answered.

2. Future research should consider more sample size to ascertain the statistical
significance of the findings presented in this study.
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