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Abstract
In recent time several Statisticians, Psychologists and Research Methodologists have
cautioned researchers in humanity and educational related field to desist from relying solely
on Null Hypothesis Testing (NHST) to provide answers to their questions of interest in
research because of the pitfalls in its framework. Thus, this study investigates the disposition
of Nigerian Mathematics Educators to these pitfalls as indentified by the experts. The
researcher designed and administered Null Hypothesis Significant Testing Pitfalls
Questionnaire (NHSTPQ) at 52nd Annual Conference of Mathematical Association of Nigeria
(MAN) to collect data for the study. The finding showed that less than one-fourth (18%) of
these experts are acquainted with the lapses in the NHST. The study further established that
both the qualification level and geo-political zones of these educators moderately influence
(V= 32% and V= 29%) their disposition to the pitfalls respectively. But investigation
between the institution type and their disposition to NHST pitfalls showed a weak
relationship (V= 9%). All these findings were found statistically significant except for
institution type χ²(df= 1, p> 0.05)= 0.513. Based on the findings, it was recommended
among other that comprehensive workshops on best practices in Educational Statistics and
how it relate to educational research should be organized for Nigerian educators and
researchers across all the zones of the country by the Federal Ministry of Education in
collaboration with other stakeholders in Education.
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Introduction

How do we learn from data? Simply answered it is “understanding how different
statistics can be used to estimate the magnitude of a phenomenon, where the magnitude helps
to address a question of interest” (Kelly and Preacher, 2012, p.149). Asking this thought
provoking question shows how much important data and statistics are in finding solution to
problems facing our societies. Research as means of communicating the extent to which
phenomenon occur and provide possible solutions of a felt phenomenon to policy
formulators, implementers, and end users such as government and organizations, has greatly
contributed to the development of this modern society. No wonder research activity is one of
the integral parts of academics all over the globe.

However, over reliance on the Null Hypotheses Significance Testing (NHST) by researchers
to communicate their findings to their targeted audiences has been historically and
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continuously receiving attack from different research Methodologists, Psychologists and
Statistics experts because of what can be referred to as flaws or pitfalls in NHST (Yates,
1951; Meehl, 1978; Cohen, 1990, 1994; Field, 2005; Kelly & Preacher, 2012; Fritz, Morris &
Richler, 2012). For instance, Field (2005) raised five heart breaking reasons why reporting
NHST alone to communicate the results of a finding as flawed.

First, NHST is misunderstood. He buttressed this reason by citing that 80% of
undergraduates chose wrong option on a question asking for the actual meaning of p in a
questionnaire. As such, he concluded that many people that employ NHST in their research
are not exactly testing what they think they are testing. Unarguably, this revelation shows
that interpretation of such findigs will result into misleading conclusion. Second, Null
hypothesis is never true. This is because it is known from the sampling distribution before
testing, that two random samples will never have the same mean values. One sample might
be 10 and the other 10.0001. Thus, “p is completely meaningless because it is based on an
assumption that can never be true!” (Field, 2005, p.2). Third, NHST depends on sample size.
Field (2005) explicated this reason by presenting the following t-tests SPSS outputs which
showed result between two groups (Exposed to CoF in the womb vs unexposed control
group).

Table 1: SPSS Output A
Levene’s Test for Equality of

Variances t-test for Equality of Means

F Sig. t df Sig(2tailed) Mean Diff Std. Error D

95% Confidence
Interval of the

Difference

Lower Upper

Pentagram

Drawn

Equal
variance
assumed

1.046 0.308 -6.222 198 .000 -2.20699 .35472 -2.90655 -1.50748

Equal
variance
not
assumed

-6.222 195.27 .000 -2.20699 .35472 -2.90656 -1.50742
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Table 2: SPSS Output B
Levene’s Test for Equality of

Variances t-test for Equality of Means

F Sig t df Sig(2tailed) Mean Diff      Std. Error D

95% Confidence
Interval of the

Difference

Lower Upper

Pentagrams

Drawn

Equal
variance
assumed

2.744 0.136 -1.510 8 .169 -2.20736 1.46173 -5.57810 1.16339

Equal
variance
not
assumed

-1.510 5.225 .189 -2.20736 1.46173 -5.91660 1.50188

The reason it is possible to have the same mean difference (-2.21) but a different in the
significance (p< 0.05, p> 0.05) of the resulting tests is, the two tests were based on different
sample sizes: the significant test (Output A) was based on a sample of 200 whereas the non
significant test (Output B) was based on sample of 10. He further presented another SPSS
output to buttress that the point that a very small mean difference (-0.0046 or 0.00 to 2
decimal places) can produce a significant result when the sample size is large enough. The
SPSS below depicts the point.

Table 3: SPSS Output C
Levene’s Test for Equality of

Variances t-test for Equality of Means

F Sig t df Sig(2tailed) Mean Diff Std. Error D

95% Confidence
Interval of the

Difference

Lower Upper

Pentagrams

Drawn

Equal
variance
assumed

.994 .319 -2.296 999998 .022 0.00 0.00200 -0.00851 -0.00067

Equal
variance
not
assumed

-2.296 999997.4 .022 0.00 0.00200 -0.00851 -0.00067
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So, a subtle mean difference can be significant (and interpreted as “important”) if the sample
is large enough and conversely, a large and important difference can be non-significant (and
interpreted as “trivial”) in a small sample (e.g Field & Hole, 2003).

The last two reasons established why NHST is illogical and < 0.05 is completely
arbitrary. All these reasons raised by Field (2005) were supported by several other
Statisticians, Psychologists and Research Methodologists (e.g Savage, 1957; Meehl, 1978;
Gliner, Leech & Morgan, 2002; Fritz, Morris & Richler, 2012; Kelly and Preacher, 2012;
Adeniji, 2016b).

As researchers paid too much attention to the results of NHSTs and too little attention
to the magnitudes of the effect size in which they are interested in, recommendations have
been coming from difference organizations, editors of several journals and the American
Psychological Association (APA) to researchers to always present effect size when reporting
their findings (Kelly & Preacher, 2012). For example, the Publication Manual of APA (APA,
2010) asserts that NHSTs are “but a starting point and that additional reporting element such
as effects sizes, confidence interval, and extensive description are needed to convey the most
complete meaning of the results” (p.33). The APA Manual further states that “complete
reporting for all tested hypotheses and estimates of appropriate effect sizes and confidence
intervals are the minimum expectations for all APA journals” (p.33).

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). 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 (2006)
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 statistical 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
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of their studies. But erroneously, some educators believe that hypothesis testing in form of
Null Hypothesis Significance Testing (NHST) framework, 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, when post
hoc analysis is conducted, 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 role of inferential statistics in empirical research as a statistical
method to analyze sample data for the purposes of drawing valid or making generalization
cannot be overemphasized. However, over reliance of researchers on the dichotomous reject
fail-to-reject the outcome from a null hypothesis testing framework has been described as
basically unsound and poor scientific strategy by experts (e.g Savage, 1957; Meehl, 1978;
Kelly & Preacher, 2012).

Furthermore, importance attached to the conventional NHST results by publication
journals has also received criticism from several research methodologists (e.g Rezebom,
1960) and prompted many other experts and professional bodies (e.g APA, 2010; Fritz et al.,
2012; Adeniji, 2016a) to advocate for inclusion of some measures of effect sizes alongside
the NHST result in the result section. Despite the criticism and suggestion from these experts
and professional bodies, no study investigates the disposition of Nigerian educators,
especially Mathematics Educators, about the pitfalls in the NHST framework as it is related
to the interpretation of their research findings. Thus, the present study investigates the
disposition of Mathematics educators in Nigeria about the flaws or pitfalls of NHST as
indentified by the experts in the field.

Research Questions

The following research questions were raised to guide the study:

1. What is the disposition of majority of Mathematics Educators about the Pitfalls in
NHST framework?

2. To what extent does Mathematics Educators’ disposition to NHST Pitfalls relate to
their qualification level?

3. To what extent does Mathematics Educators’ disposition to NHST Pitfalls relate to
their institution type?

4. To what extent does Mathematics Educators’ disposition to NHST Pitfalls relate to
their geo-political zone?

Null Hypotheses
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The following hypotheses were formulated and tested at 0.05 level of significance for
generalization of the findings:

1. Mathematics Educators’ disposition to NHST Pitfalls does not significantly relate to
their qualification level.

2. Mathematics Educators’ disposition to NHST Pitfalls does not significantly relate to
their institution type.

3. Mathematics Educators’ disposition to NHST Pitfalls does not significantly relate to
their geo-political zone.

Methodology

The study employed descriptive research design approach. The study targeted all
Mathematics Educators in Nigeria, being the closest to statistics among educators’
researchers. As such, those that participated from all the 36 states of the country in the 52nd

Annual National Conference of Mathematical Association of Nigeria (MAN) were
administered the Null Hypothesis Significant Test Pitfall Questionnaire (NHSTPQ) designed
by the researcher during the parallel section. The researcher administered 109 copies of
NHSTPQ and only 61 were fully completed and returned. Thus, 61 Mathematics Educators
involved in the study. The questionnaire is of 10 items based on identified pitfalls in NHST
in the literature. These items include:

1. Non-significant test results always mean no substantial difference/relationship in
research

2. There should be caution in solely reliance on reject or fail-to reject outcomes from
null hypotheses testing framework.

3. Significant difference/relationship results between two or more variables are
independent of sample size.

4. If correlation coefficient, r between two variables is 0.8 and its p-value> 0.05, then it
means that there no significant relationship.

Procedure for data Collection and Analysis

The annual MAN conferences always have both mathematics educators and mathematics
scientists in attendance but different plenary section during paper presentations. The
researcher administered the NHSTPQ only to mathematics educators present at their plenary
section during the conference. The instrument was in 4 points likert scale form; “Strongly
agree- 4”, “Agree- 3”, “Not agree- 2” and “Strongly Not agree- 1”. In order to establish its
reliability, it was subjected to split-half reliability test using Spearman-Brown Prophecy
formula and reliability coefficient of 0.80 was obtained.

It was decided that score of 70% and above of the total score on the questionnaire would be
considered as the acceptable level awareness of the pitfalls of NHST framework. As such,
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those with at least 28 points were categorized as “Aware” while those with points below 28
were categorized as “Unaware”. Then, data were entered into the SPSS and finally analyzed.
Descriptive statistics such as frequency counts, percentage calculations, Pie chart,
contingency table and Cramer’s V were employed to provide answers to the research
questions raised and Chi-square test of independence was used to test for the statistical
significance of the findings.

Results

The figure 1 depicts that majority (82%) of Mathematics Educators in Nigeria are unaware of
the pitfalls in NHST while only 18% get acquainted with these flaws of using only NHST to
present and making valid conclusion about their research findings.

Figure 1: Disposition of Mathematics Educators to NHST Pitfalls

Table 4: Relationship between Qualification Level and Disposition to NHST Pitfalls
Aware Unaware N df V χ² P-value

Graduate 9 20

61                1          0.32         6.322          0.01

Undergrad
2 30

Table 4 depicts that there is a moderately (V= 32%) relationship between qualification level
of Mathematics Educators and their disposition to NHST pitfalls with 40% (20 out of 50) of
these experts that are not acquainted with these pitfalls are those with (post)graduate
qualification and 60% are with Bachelor and lower  degree. The table further shows that this
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finding is statistically significant among the Mathematics Educators in Nigeria χ²(df=1, p<
0.05)= 6.332.

Table 5: Relationship between Institution Type and Disposition to NHST Pitfalls
Aware Unaware N df V χ² P-value

Tertiary 6 33

61            1           0.09        0.513       0.47

Non-Tertiary
5 17

Table 5 indicates that there is a weak (V= 9%) relationship between institution type and the
Mathematics Educators’ disposition to NHST pitfalls with 66% (33 out of 50) of these
experts that are not acquainted with the pitfalls are those in tertiary institutions and 34% (17
out of 50) are in non-tertiary institutions. The table also shows that this finding is not
statistically significant χ²(df= 1, p> 0.05)= 0.513 among Nigerian Mathematics.

Table 6: Relationship between Geo-political Zone and Disposition to NHST Pitfalls
Aware Unaware N df V χ² P-value

North 8 18

61                1           0.29        4.973       0.01

South
3 32

Table 6 shows that moderate (V= 29%) relationship exists between geo-political zone of
Mathematics Educators and their disposition to NHST pitfalls with 32 out of 50 (64%) of
these researchers that are unaware of these pitfalls are located in the southern part of Nigeria
and the remaining 36% (18 out of 50) are in the north. From the table 6 also, this finding is
established to be statistically significant χ²(df= 1, p< 0.05)= 4.973 among Mathematics
Educators.

Discussion of the Findings

The curiosity of the researcher to investigate the disposition of educators to the
pitfalls in NHST framework in order to establish weather hypotheses testing in educational
research is just a ritual or a reason led to this study. This study found that majority (82%) of
Mathematics Educators in the country is not aware of the lapses in the NHST they always
employ in presenting the results of the studies. This finding perfectly agree with the



Benchmark Journals
INTERNATIONAL JOURNAL OF EDUCATIONAL BENCHMARK (IJEB),

eISSN: 2489-0170 pISSN:2489-4162 University of Uyo

21 Vol.7(2), (April-June) 2017.  | www.benchmarkjournals.com

submission of Field (2005) which stated that many researchers that employed NHST are not
testing what they think and believe they are testing.

Second, it was found that Mathematics Educators qualification level is moderately
likely to influence their familiarity with the pitfalls in NHST with those having
(post)graduate certificates show more familiarity with the flaws. This finding is in line with
conclusion of Adeniji (2016b) that academic qualification of Mathematics Educators also
moderately influences their awareness of effect sizes and its report- an extension study of
correcting these pitfalls noticed in NHST. As such, programmes can be used a strong
instrument to correct anomalies among educators in Nigeria. Furthermore, the present study
as well established that weak relationship exists between institution type and the disposition
of Mathematics Educators to NHST pitfalls with higher number (66%) of the educators who
are not acquainted with pitfalls are in tertiary institutions. The finding was not noticed in the
reviewed literature.

And lastly, looking at the relationship between geo-political zones and Mathematics
Educators disposition to NHST pitfalls, the study found that moderate relationship exists
between them and higher percentage of educators without familiarity NHST pitfalls are in
southern part of Nigeria. This revelation contracted the findings of Adeniji (2016b) when
investigating the influence of geo-political zone on effect size awareness and its report which
concluded that more Mathematics Educators in the south (south west) were highly acquainted
with effect size. Thus, it could be implied from this findings that getting familiar with effect
size and adherence to its report does not necessarily translate to the awareness of the pitfalls
in NHST. It might be as a result of guidelines of the journals available to these southern
educators at local level and policies of journals they publish their studies.

Conclusions

The study convincingly presented that less than one-fourth of Mathematics Educators
in Nigeria are aware of the lapses or pitfalls in NHST they always and solely rely on in
providing answers to their questions of interest in research. Thus, making the conclusion that
most of these experts use hypotheses testing as a ritual practices instead for the reasons it
meant for. It can also be concluded from the findings of the study that qualification level and
geo-political zones of these educators can, to some reasonable extent, influence their
unscientific practices in conducting and presenting the findings of their studies. Finally,
institution type of Mathematics Educators may not have any much influence on their
disposition to NHST pitfalls.

Recommendations

It becomes imperative to make the following recommendations based on the findings of the
study:
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1. Comprehensive workshops or seminars on best practices in Educational Statistics and
its relevance to educational research should be organized for Nigerian educators and
researchers (Mathematics Educators inclusive) across all the zones of the country by
the Federal Ministry of Education in collaboration with other stakeholders in
Education.

2. Experts in Educational Statistics and Research Methodologists in Educational related
field should get other colleagues acquainted with the pitfalls in the NHST through
their academic writing and discussion.

3. Syllabi of Educational Research and Statistics courses from undergraduate level up to
the terminal degree level should be reviewed to include the concepts of practical and
statistical significance and Pitfalls in NHST in our tertiary institutions.

4. Educational journals should trivialize only the statistical significance results and
make emphasize on the practical significant results before publication.
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