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Statistical methods in the field of scientific Research can be likened to petroleum to a working 
automobile engine. Without the latter, the former, no matter how elegantly and sophisticatedly built-up 
might be, could not perform any operation. Statistical Methods throws light into the darkness of clumsy 
data and has aided logical reasoning and accurate interpretation into the processes of decoding and 
encoding information in putting dependable and reliable meanings into meaningless data. Statistical 
analysis whether descriptive or inferential illuminates the mental horizon of the reading world in making 
use of descriptive language which is more efficient and exact in communication. It discourages any 
vague conclusions and emphasizes arriving at definite and emphatic ones. This paper examines the 
strategic place of statistical methods in analyzing Data and making inferences in scientific research. 
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INTRODUCTION 
 
The concept of scientific research has got myriad of 
meanings to illustrate it. According to Kerlinger and Lee 
(2000), scientific research has been defined as 
“systematic, controlled, empirical, amoral, prolific and 
critical investigation of natural phenomena”. 

According to Olaewe, (2006), “scientific research is an 
honest, exhaustive, painstaking, intelligent search for 
facts and their meanings or implications with reference to 
a given problem”. “It is the process of arriving at 
dependable and reliable solution to a problem through 
the planned and systematic collection, analysis and 
interpretation of data”. 

Characteristically, three attributes of scientific research 
are here for mentioning: when we say scientific research 
is systematic and controlled, we mean that scientific 
investigation is so ordered that investigations can have 
critical and implicit confidence in research outcomes. 
Secondly,   scientific   investigation  is  empirical.  If  the  
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scientists believe that something is so, that believe must 
somehow be put to an outside Independent test for 
further verification and validation i.e. subjective belief 
must be checked against objective reality. Thirdly, 
knowledge obtained scientifically is not subject to moral 
education. Results from scientific research are neither 
considered “bad” or “good” but in terms of validity and 
reliability. In-other-words, scientific research does not 
wear ethical gown or moral jacket. 
 
 
THE NEED FOR STATISTICAL ANALYSIS IN 
RESEARCH 
 
Statistical analysis can be defined as “The process of 
investigating and evaluating a given set of data and 
drawing relevant conclusions from the data. It embodies 
the art of data collection, choice of appropriate statistical 
methods and the conduct of the analysis. Statistical 
analysis is highly imperative owing to the following 
reasons: 
 
i. Statistical analysis provides ways to  objectively  report  
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on how unusual an event is based on an historical data. It 
is used to classify data for accurate interpretation. 
ii. Statistical analysis helps to reduce a complex mass of 
data to a few easily understandable quantities. Complex 
data may be reduced to frequency counts percentage 
spread, averages, standard deviation etc and may be 
presented graphically, diagrammatically or in tabular 
form, bar-charts, pie-charts. 
iii. Analysis of data according to Nwana (1981:247), are 
those techniques whereby the researcher extracts from 
the data information that was not apparently there before 
and which would enable objective summary description of 
the subject studied (whether human or material to be 
made. 
iv. Statistical analysis enhances the presentation of 
results in a summarized, more meaningful and self-
explaining form, thus emphasizing the hidden information 
in the raw data. 
v. It gives room for drawing generalizations and making 
predictions. Certain facts may be meaningless by 
themselves until they are compared with similar facts 
under different conditions, locations or period. 
vi. Statistical analysis established a level of reliability on 
conclusion. It minimizes the uncertainties in conclusion 
on data. 
 
 
RESEARCH DESIGN 
 
As a concept and strategy Research design is a data 
discipline. It is blueprint of activities to be carried out in 
the research process. Research design highlights the 
formation of strategies to resolve a particular research 
question. It specifies the types of instruments to be used 
in collecting data. It guides the collection, procedures and 
recording of evidences gathered. Research design 
itemizes in sequential order the processing and analyses 
of those data collected and how they should be 
interpreted. It explains in detail the statistical power 
possessed by the Researcher to exercise control, 
exclusion of any known concomitants or influence double 
blind techniques etc. 

Research design is the plan, containing the structure 
and strategy of investigation that are conceived in other 
to obtain answers to research questions and to control 
variances. Kerlinger and Lee (2000) Research design 
provides the general scheme to be followed in a research 
study. It includes an outlines of what the researcher will 
do, beginning from the statement of the hypothesis of the 
study to their operational implications and the analysis of 
data. A research design encompasses both the structure 
and the strategy for conducting a study. As a structure, 
the research design provides a specific outline, scheme 
and paradigm of operation of the variables. 

To support the arguments and analyses, diagrams are 
drawn to outline the variables of interest and their rela-
tionship. As a strategy, the research design also provides  

 
 
 
 
more specifically the methods to be used in gathering 
and analyzing data. In other words, it indicates how the 
research objectives will be accomplished and how the 
problems encountered, if the research will be tackled. 
 
 
STATISTICS AS A TOOL IN RESEARCH 
 
Statistics is a mathematical science pertaining to 
collection, analysis, interpretation and presentation of 
data. Broadly speaking, statistics can be divided into 
Descriptive and Inferential. 

Descriptive statistics deals with the description 
problem. The Inferential statistics is used in model 
pattern in the data accounting for randomness and 
drawing inferences about the larger population. 

Statistics is a tool used by the Researchers to increase 
the precision and power of the data analysis. It can be 
used to plan the research design so that its power to yield 
generalizable conclusion result is optimized. Statistical 
method is a mechanical process, specially designed to 
facilitate the condensation and analysis of the large body 
of quantitative data. The aim of statistical methods is to 
facilitate comparison study, relationship between two 
phenomena and to interpret the complicated data for the 
purpose of analysis (Gosh, 2006), many a times, 
comparison have to be made between the change and 
results which are due to change in time, frequency of 
occurrence and many other factors. 

Statistical methods are used for such comparison 
among past, present and future estimates. Such methods 
for example, demand and supply of a particular 
commodity, the best result from a particular phenomenon 
can be ascertained by using a statistical tool like the 
technique of variance and covariance. 

According to Gosh (2006), statistical methods are 
applicable to subjects where enquiry and investigation 
are essentials to arrive at the truth, scientifically analyzed 
data are the foundation of sound policy formulation. The 
use of statistical methods can be helpful in enlarging 
human experience and knowledge. 
 
 
FUNCTIONS OR PURPOSES OF SCIENTIFIC 
RESEARCH 
 
The global-view on purposes of conducting scientific 
research is that outcomes of research always bring 
development, new knowledge, new skills new methods 
and new innovation all which can lead to significant 
development and new perspective ways of doing things. 

The Education industry, Policy-makers Administrators 
at various levels, Scientists Psychometricions, Heads of 
government, Researchers, and Research Institutes have 
been benefiting from the outcomes of scientific research 
in terms of administrative efficiency, service delivery and 
improvement on training and development. 



 
 
 
 
Additional new information that has been provided by the 
outcomes of scientific research has always been the 
basis of new innovation, new discovery and new 
technologicaladvancement; for example, the “Quantum 
mirage” of year 2000 which gave birth to wireless 
telecommunication is a product of outcomes of scientific 
research. 

The advance knowledge society and knowledge 
economyalways provided by the outcomes of scientific 
research which makes society to be inter-connected in 
the areas of trade and commerce. 

Outcomes of scientific research is often lead to another 
series of researches to search from more effective and 
powerful local, national, regional and international options 
to the present system, a cumulative effects that always 
lead to progress and development. 

Knowledge generated by the outcomes of scientific 
research always lay the foundations for sustainable 
development in teaching and learning as well as 
knowledge explosion especially among the Universities 
and other tertiary institutions. 
 
 
BASIC STATISTICAL PROCEDURE 
 
Statistical approaches can be categorized into: 
 
i. Collection of data 
ii. Organization of data 
iii. Statistical analysis of data and interpretation of results 
 
 
Types of statistical analysis 
 
Broadly speaking, statistics can be divided into two major 
categories. There are Descriptive and Inferential. 
Descriptive statistics deals with the description problem 
can the data be summarized in a useful way, either 
numerically or graphically? To yield insight about the 
population in questions inferential statistics is used to 
model pattern in the data accounting for randomness and 
drawing inferences about the larger populations. These 
inferences may take form of answers Yes/No questions 
(hypothesis – testing), estimation of numerical 
characteristics, prediction techniques of analysis of 
variance, (ANOVA), analysis of covariance 
(ANCOVA)time series and data mining. 
 
 
SCALES OF MEASUREMENT 
 
There are four levels of measurement scale in statistics. 
They are Nominal Ordinal Interval and Ratio (NOIR). 

They have different degree of usefulness in statistical 
research. Ratio measurement have both zero value and 
distance between different measurement are defined, 
provide the greatest flexibility in  statistical  method. That  
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can be used for analyzing the data. Interval, 
measurement with meaningful zero value such as IQ, 
measurement or temperature measurement in degree 
Celsius. Ordinal measurement has impressive difference 
between consecutive value but a meaningful order to 
those values. Nominal measurement has no meaningful 
rank among values. 

Categorically speaking, Nominal, Ordinal, Interval, 
Ratio (NOIR) can be further divided into “NO” and “IR” 
various statistical methods follow this division in their 
statistical application. “NO” is meant for all data on Non-
parametric statistical methods such as the frequency 
counts, percentage spread, mean, mode and median as 
well as range and standard deviation others are t-test, 
chi-square (x

2
), Kruskal Wallis H-test, Mann Whitney U, 

etc while “IR” is meant for the data in the category of 
Interval and Ratio scale and they are applicable to all 
parametric statistical methods such as t-test for matched 
variables, multiple regression, analysis of variance 
(ANOVA) one way, two way analysis of variance, 
analysis of covariance (ANCOVA), partial correlation 
r.1234 etc. The types of statistical methods used depend 
on the nature and characteristics of data collected. 

Summarily, in this write-up, the following areas were 
examined and highlighted: 
 
i. Concepts of scientific research were defined, it 
attributes explained and discussed 
ii. The need for statistical analysis was reinforced and 
thoroughly explained research design as a concept and 
cornerstone of scientific research was enumerated. 
iii. Statistics as a tool in scientific research was 
considered, its functions mere logically and sequentially 
pinpointed. 
iv. Functions and purposes of scientific research were 
serially identified and related to society and economy. 
v. Concepts of statistical analysis were defined, 
examined and its place in research was juxtaposed. 
vi. Types of statistical analysis were listed and its 
attributes highlighted. 
vii. Scales of measurement as a spring board upon which 
various statistical methods revolves were analyses. 
viii. Issues relating to non-parametric and parametric 
statistical methods as they are related to many statistical 
analysis was explained and examples given. 
ix. Statistical methods in data analysis was highlighted 
and emphasized. 
x. Statistical inferences as a way of making valid 
deduction and accurate conclusion after applying correct 
statistical method were mentioned. 
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