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Abstract.
Statistics Education is a new discipline whose ity has not been widely appreciated in Nigemna aome
developing countries of Africa. There is still aga gap with the advanced levels of statistics atiog in more
developed countries. In this paper, we enumeraténtportance of statistics, identify some existmgblems in
statistics education in Nigeria and make some walgoas to how they may be overcome. Result of our
empirical survey on the current awareness of ttezigline in Nigeria using one of Nigeria's foremost
Universities as a case study shows that majorithefrespondents agreed that Statistics Educationld exist
as a separate discipline in Nigerian Universitié® elicit that this research will enhance the depeient of
statistics education in Nigeria, and encouragéssitzs educators and researchers to help address isgportant
issues raised in this study.
Key Words: Statistics Education, Awareness, Survey, Nigdfiapirical Research.

1. Introduction

Statistics education is a relatively new disciplimeich is currently establishing itself as a unidigéd of study
(Garfield and Ben-Zvi, 2007). It emerged from twaim disciplines namely: Statistics and Mathematics
Education. Despite its usefulness and popularityome developed countries of the world, the cur@mtstate

of statistics education in Nigeria is highly woome and unimpressive. Nigeria is a developing aguahd
statistics education in Nigeria is also in its dep&ng stage. The adaptation of statistics edunatiionational
needs is inadequate and poor, which consequenttls l® employment problems for statistics gradu@es of
the main causes of such a vicious circle lies & ldtk of understanding of statistics educatiora aeparate
discipline among educational stakeholders in Nageri

There are still many who regard statistics as p&nnathematics or mathematics education. Howeveis i
necessary to point out that statistics should rettdught merely as a subject within mathematicse Th
differences, if not properly understood in earlyeation, can hinder the teaching of statistics.chewy statistics
utilizes the knowledge of mathematics, but its dasjective lies closely in applications and preaitidata
analysis. Although statistics shares some chaiatitsr with mathematics, there are several featurégue to
statistics. It is hard for many students to grdsp éssentials of statistics and explore the difieze between
mathematics and statistics. By understanding tfferdhces between mathematics and statistics, webeter
help students overcome some obstacles to statistiosing.

In 2002, Garfield and her colleagues in the Unitersf Minnesota, USA began to offer a new area of
concentration in Statistics Education that includesirse work on teaching statistics as well as wmeat
research on teaching and learning statistics. Amtier of fact, statistical learning should stdrearlier stages
especially at the secondary school level. In otlerds, an excellent statistics educator must néy tach
students what statistics does, but also what ithe@ad how it can be applied. Major UniversitieNigeria
now offer Master degrees in statistics, but siatiss taught at a theoretical level, rarely coneédo real world
applications unlike in the developed countries. st important challenge in statistics educat®toiconnect
statistical thinking with real-world applicationsevery level.

It is an indubitable fact that quantitative andnauical information abounds everywhere in Nigehiance there
is an increasing demand for statisticians who csm statistics to solve real- world problems. Aplien of
statistical knowledge has become imperative irugity all areas of human endeavors. This is becdasisions
in many areas of modern societies are based orotteetion and analysis of empirical data. Statssgducation
involves a variety of powerful methods and toolddach students on how to collect; analyze andprge such
data. Without the proper application of statistio@thods, the risk increases that data collectidgfers from
additional costs and efforts; the analysis of regeafforts gives suboptimal results and eventualipng
decisions can be taken (Awe, 2012). The developmknarious computer software and advances inssizdi
methodologies and teaching/learning aids has btosggnificant improvement to the field of statistic
education.
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Many researchers have written extensively and esgit significant concern about the future of Stesisand
Statistics Education, for instance; Garfield andghén,1988; Garfield,1993; Garfield,1995; Moore9T9Cox,
1997; Li, 2004; Smith and Staetsky, 2007; Allginal, 2012; Awe and Oguntuase, 2013; among others. The
importance of teaching statistics at all levelgetiary education cannot be overemphasized. lantegears,
statistics educators in advance countries like &hUSA, Canada, United Kingdom and Germany havesked
attention on rethinking the process of statistibsoation. Attempts are already being made at theehtary and
secondary levels to integrate and include stasig@ucation in their mathematics and science adari@Gal and
Ginsburg, 1994). Statistics is unarguably one efipst important and basic subjects student haleato in
higher institutions, unfortunately statistics edocs are few in Nigeria. It is also one of thoséjeats with
which students can have a hard time. A list ofrgsons why statistics has been identified to bard subject
to learn and teach is presented in the articleesf-Bvi and Gartfield (2004). In some developed ¢oes such
as the United States and Canada, statistics edaciia highly respected discipline. It has alrehdgn
classified as one of the basic courses in someotxhid we use the United States of America as»am®le to
follow, it is expected that very soon in Nigerig@l as the demand for statistics applications rtbesdemand
for statisticians will rise to exceed supply.

Graduates in statistics education are in high aehzand well paid. They can be employed in industriEnks
and insurance companies, and high tech companieglaas in the academia. They also play an impontale
in many areas of government planning, such as ptipalcensus, educational and psychological measng
economics policies, and environmental policies.eximn schools and educators at all levels therefoust
ensure that we are well-positioned for a brighufetof statistics education. Our experience gaihathg this
research shows that it is very useful for studémtsnderstand and pick up statistics education asparate
discipline. Accordingly, we make some proposalsifiquroving the discipline of statistics educatiorNigeria.

The rest of this paper is organized as followstiBadwo discusses the materials and methods,osetiiree is
on the empirical analyses carried out in the stgtion four discusses the results, while sediianis on
conclusion and recommendation.

2.0 Material and Resear ch M ethodology

Two Hundred and Sixteen (216) questionnaires werairstered in this research through a simple rando
sampling (SRS) approach. Students from seven depats in Faculty of Education, Obafemi Awolowo
University participated in this survey. We compstmple percentages, Correlation Analysis, Regrasaiud
Analysis of Variance (ANOVA) on the variables afieg statistics education in Nigeria. Participarginion in
the survey were rated on a five-point likert scadefollows: Strongly Agree (5), Agree (4), Don'héw (3),
Disagree (2) and Strongly Disagree (1).

3.0 Empirical Analyses and Results
In this section, we present the results of theousrianalyses carried out in this survey.
Table 1: Distribution of respondents according épaitmentrf = 216)

Department Frequency Percent
EFC 37 171
IED 39 18.1
SEC 35 16.2
EAP 21 9.7
DET 28 13.0
DCE 30 13.9
PHE 26 12.0

Out of 216 respondents considered for this stu@y13.1%) of them were from the department of Edanal
Foundations and Counseling (EFC), 39 (18.1%) wesm fthe Institute of Education (IED) 35 (16.2%) wer
from Special Education and Curriculum (SEC), 2T7%8) were from Educational Administration and Plaugni
(EAP) 28 (13%) were from Department of Educationethnology (DET), 30 (13.9%) were from Departmeit o
Continuing Education (DCE) while 26 (12%) were frddhysical and Health Education (PHE) department
(Table 1).
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Table 2: Distribution of respondents accordingh® ttevel of Studyr(= 216)

Level of Study Frequency Percent
Part 1 50 23.1
Part 2 55 25.5
Part 3 55 25.5
Part 4 56 25.9

Data collected on the level of study of respondéhéble 2) showed that 56 (25.9%) were in theialfiyear, 50
(23.1%) were fresh in-takes of the University, wHb (25.5%) were in Parts 2 and 3 respectively.

Table 3: Respondents’ Awareness of Statistics Bohreén = 216)

Response Frequency Percent
Yes 66 30.6
No 150 69.4

Results of the data analysis indicated that 666¢&).respondents have heard of Statistics Educatom
Discipline, but surprisingly 150 (69.4%) respondehaive never heard of Statistics Education as eifiliise
(see Table 3).

Table 4: Respondents’ willingness to study StassEducationr(= 216)

Response Frequency Percent
Yes 100 46.3
No 116 53.7

In Table 4, majority of the respondents 116 (53.8%Jl that they would not like to study Statisticbucation as
a course if given a chance now or in future, whid® (46.3%) respondents reported that they would.

Table 5: Respondents who offered Statistics reledenlisesr{ = 216)

Statistics Related Courses Frequency Percant
None 96 44.4
One 58 26.9
Two 35 16.2
Three 20 9.3
Above three 7 3.2

As Table 5 displays, majority of the respondent464%) considered in this research had neveragfany
Statistics related courses. This is followed bysth88 (26.9%) that had taken one Statistical rélateirse. 35
(16.2%) respondents had taken two Statistics mklataurses and 20 (9.3%) respondents had offeres thr
Statistics related courses, while 7 (3.2%) respotsdead offered more than three Statistics reletenses.

Table 6: Distribution of Respondents’ desire faeparate Department of Statistics Education 216)

Response Frequency Percent
Strongly Agree 89 41.2
Agree 76 35.2
Don't know 31 14.4
Disagree 18 8.3
Strongly Disagree 2 0.9

It is interesting to see in Table 6 above that&@$pondents with a large percentage of 41.2 streamylged that
there should be a separate department of Statistiasation in the University. 76 (35.2%) respondexdmitted
also that the need for the department of Statistidmperative. 18 (9.3%) students did not agre&awee the
department of Statistics Education while only D) students strongly disagreed. The number ofestiscthat
neither agreed nor disagreed was 31 with a pergerfl4.4.
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Table 7: Distribution of Respondents’ Desire foatBtical literacy(n = 216)
Response Frequency Percent
Strongly Agree 76 35.2
Agree 91 42.1
Don't know 22 10.2
Disagree 25 11.6
Strongly Disagree 2 0.9

On their opinion on the necessity of statisticidriicy for all the undergraduate students, Talilevéaled that
76 (35.2%) students agreed strongly. 91 (42.1%gestis agreed that the statistical literacy is reamgsfor all
undergraduate students. Only 2 (0.9%) studentsgiyralisagreed that Statistical literacy is no rssegy, but 25
(11.6%) of the students disagreed as well, whil¢1126%) of them neither agreed nor disagreed.

Table 8: Distribution of sample to have Statistieducated Graduates € 216)

Response Frequency Percent
Strongly Agree 82 38.0
Agree 109 50.5
Don't know 15 6.9
Disagree 9 4.2
Strongly Disagree 1 0.5

It is very amazing to reveal that majority of tlespondents i.e 191 (88.5%) agreed that there iigieat need

for statistically educated graduates in this agafarmation explosion. Out of this, 82 (38.0%) egnl strongly
while 109 (50.5%) of them agreed. Only 1 (0.5%pogslent did not agree strongly while 9 (4.2%) resjemts
disagreed. 15 (6.9%) respondents neither agreedisagreed.

Table 9: Statistics Education as a reform-orie gogyit = 216)
Response Frequency Percent
Strongly Agree 60 27.8
Agree 111 514
Don’t know 39 18.1
Disagree 6 2.8
Strongly Disagree 0 0.0

Table 9 reveals that 60 (27.8%) respondents agsedgly that Statistics Education can be a reforianted
pedagogy in Higher Institutions in Nigeria while11151.4%) respondents also agreed. 6 (2.8%) regmisid
agreed that Statistics Education cannot be a re@wiemted pedagogy in Higher Institutions while @8.1%)
respondents neither agreed nor disagreed.

Table 10: Distribution of sample on the existent8tatistics Education Department% 216)

Response Frequency Percent
Strongly Agree 85 39.4
Agree 96 44.4
Don’t know 16 7.4
Disagree 15 6.9
Strongly Disagree 4 1.9

From Table 10, we can see that 85 (39.4%) studegresed strongly that since we have Mathematics &g
there should also be Statistics Education floated Biscipline in Nigerian Universities while 964(4%) of the
students also agreed. Only 4 (1.9%) students visyegly against the establishment and 15 (6.9%g)esits also
disagreed. 16 (7.4%) students neither agreed sagréed to the floating of Statistics Education dsscipline.

3.1 Further Analyses

To measure the amount of relationships among 4abks:Y (Awareness of Statistics Education)X;
(Department)X, (the level of study);X; as the number of statistics related courses affevée employed
Pearson correlation and the results of the coroslat analysis are summarized in Table 11.

217



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) ,lL,i,!
\ol.4, No.11, 2013 ||S E

Table 11: Results of correlation among 4 varialies 216)

Variables Y X, X, X5
Y Pearson 1.000
X, Correlation 145 | 1.000
X, -.020 .069 | 1.000 -
X, 039 | -054 | .357 | 1.000
Y Sig. (1-tailed)
X .017
X, .383 157
X5 .286 214 .000

" Correlation is significant at the 0.05 level (lled)
The findings indicate that awareness of Statidfidgcation is associated with the department oféspondents
(r = .145, p < .05) and the level of study is negatively associateth wie number of statistics related courses
offered (r = —.357, p <.05). No significant correlations were found between theareness of Statistics
Education and the level of study, awareness ofsita Education and the number of statistics eelatourses
offered, the department of the respondents andketle of study, and the department of the respotsdand the
number of statistics related courses offered.
To further analyze the data, we utilized ANOVA, Tati? illustrates a non-significant difference amadahe 4
variables.

Table 12: Results of one-way Analysis of Variance

Source DF SS MS F P
Regression 3 1.072 | .357 | 1.693 | .170
Residual 212 | 44.761 | 211

Total 215 | 45.833

The test statistic and P-value are 1.693 and rE&pectivelyF = 1.693, p > .05). Since the P-value is greater
than the level of significance 0.05, we do not cejiie null hypothesis. There is not enough evideincthe
sample to conclude that awareness is related tartheent, level of study and number of statisticstesl
courses offered. This implies that the independantbles (department, level of study and numbestatistics
related courses offered) did not contribute toatvareness of Statistics Education.

The regression equationfis= 1.551 + .034X; — .007X, + .011X;

Table 13: Table of Multiple Regression Analysis

Predictors Coeff SE Coeff T P
Constant 1.551 131 11.810 .000
X, .034 .015 2.178 .031
X, -.007 .030 -.219 .827
Xs 011 .019 .565 573

Std error = .4595 R-sq = 2.3% R-sq (adj) = 1.0%

4.0 Discussion of Results

As important as Statistics Education is, it is matghy that more than half of the respondents regiothat they
have never heard about Statistics Education asseifdline, whereas it is already existing in the eleped
countries of the world like USA, United Kingdom, ik and Germany, to mention a few.

One of the major discoveries of this study is tw level of awareness among the respondents. This
may be due to the fact that Statistics Educatiaimimopular in Nigeria. Majority of the respondehts/e never
offered any statistics related courses which shaolcbe so for students in the Faculty of EducafiMother of
all Faculties) and in Nigerian’s foremost Univeygi©Obafemi Awolowo University, lle-Ife).

The results of the study on the necessity of sigaisliteracy for all undergraduate students shbat
most students did agree that all the undergraditatients should be literate in Statistics. Thisue because all
fields of study in the university requires beingidate in Statistics. Research studies span omadkmrange of
topics/fields like business, sports, health, asghitre, education, entertainment, political scieqsychology,
history, criminal justice, environmental studiesanisportation, physical sciences, demography éts Very
amazing to reveal that majority of the respondentluded that there is a critical need for statidyy educated
graduates in this age of information explosionti§tias is used in almost all fields of human enadgaMajority
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of the respondents agreed that Statistics Educationbe a reform-oriented pedagogy in Higher luistibs in
Nigeria, if the stakeholders can implement it. Tigsd has been reported in many previous studiSsatistical
Education in many countries of the world. For ins&, Tishkovskaya and Lancaster (2012) reportddtibee is
a recognized need in China for continuing reviewhefteaching and learning process in this comgéarain of
teaching. As it is in the developed countries,dase of Nigeria should not be an exception; thdestts agreed
strongly that since we have Mathematics Educattbare should also be Statistics Education floatedaa
separate discipline in Nigerian Universities.

5.0 Concluding Remar ks and Recommendations.

From our Analysis it is unequivocally indisputaltket there is still a long way to go for statistexducation in
Nigeria to catch up with what obtains in some depetl countries of the world like USA and UK. ltsagtice
and awareness is abysmally low. Through extengiternational cooperation and exchanges, we carthgse
successful experience of other countries as aisiggpone and guide.

We hereby make the following recommendations/prajsdsased on our findings in this research:

1. Statistics Education should be included as a prodmurse of study) in Nigeria Universities.

2. Since we have Mathematics Education in many schdb&ye should also be a separate field of
Statistics Education floated in Nigerian Univeesiti

3. In this age of information explosion, there is dical need for Nigerian Universities to producermo
statistically educated graduates.

4. More statistics lecturers with area of specialmatin statistics education should be recruitedramt
students on the importance of statistics education.

5. Students (undergraduate and graduate students)dshe encouraged by stakeholders concerned to
pick up statistics education as a field.

6. Funds should be made available by the governmeaheduocational stakeholders to establish statistics
education programs/institutes in Nigeria.

7. We must change our teaching mode from a lectureliatesh format to one that engages students in
active learning. Appropriate computer-aided todlat tcan stimulate students’ interests and stimulate
their experimental ability must be adopted. Usiofiveare that allows students to visualize and auter
with data appears to improve students’ understandinstatistics education and appreciation of data
science.

Many Universities in Nigeria can afford more sadte and hardware purchases, so we are optimistidtiey
will be utilized well. It is important to updateatistical learning/teaching methods to meet thedses the
society. We need to take a more balanced appr@achmake sure that our educational practice refldes
emerging trends in modern statistics education.

Finally, we hope that our proposals and recomméoraiatin this study will stimulate the interest afueators
and students in Nigeria to embrace the emergingpdise of Statistics Education. With the glariragts, figures
and results in this research, the stage is nofoséte field of Statistics Education to begin hoite in Nigeria.
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