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Foreword

Rescarch is a vast interdisciplinary undertaking which requires a
conglomerate of thoughts and ideas to effectively comprehend its
processes. inour present age, rescarch cannot be avoided by anyone
for it is the bedrock of our sustenance on carth. The understanding
ol its processes and how it is conducted is the interest of all
especially those in the academics and those who undertake ~escarch
as a career. With this frame work 10 mind, the desire for a1 source
document on rescarch methodology for my students has been my

ultimate quest.

This resounding collection of ideas is a picce of work enriched with
knowledge suitable for beginners and experts to provide them with
the "meat” of any research undertaking. This text is a comprehensive
stepwise collection of ideas from various perspectives in academics
to accompany a rescarcher throughout his research endeavour, It
provides both practical and managerial knowledge for a successful
completion of a resecarch and how it can be communicated.

In the content, the author collated different aspects of research in
terms of processcs, resources, planning, management, validity and
cthics which if not to my knowing is among a few source documents
to have a cocktail of materials and information with practical
exampies to case the understanding and comprehension of rescarch.
I therefore, recommend this picce of work to those actively and
passively involved in rescarch and most especially, to students at
tertiary cducation to serve as a bascline guiding material for their
academic and rescarch career. It is my hope that the rich treasures
contained in this collection be exposed to the academic socicty to
bridge the research gaps between Africa and the Western society.
Professor Uhaegbu, Chidi
Dean, Natural and Applied S=iences,
Godfrey Okoye University
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The Nature of Research, Types and Studies i

Introduction

By nature, man’s supremacy over other living creatures is due to his
ability to exploit and understand certain realities of the world. The
fact that man is knowledgeable enough to know that he knows,
triggers him to continue to quest for more knowledge. In the quest
for the unknown, man has developed methods, ways and strategies
to answer questions about his nature and the environment. One of
the most plausible methods applied is through the process of
research to understand the unknown and search for a solution.

3

Research is one of the most fruitful means of acquiring knowledge to
widen our understanding of the society, foster development and
manage problems. Through research, civilization was born and
today the outcomes are enjoyed by everyone in the society. Thanks
to research, man has been able to identify the cause and cure of
certain diseases which are constantly a threat to humanity. Basic
necessities are readily made available to us due to the emergence of
industries in various sectors of the society. The applications of
research have had great impact in fostering development and the .
economic viability of most nations today. Without research, the |
world will seem to be at a standstill. [t becomes critical to clearly
understand what research is and how it is employed to develop new
ideas which will be useful for the development of our society and |
improve on man'’s well being. '

Thus, this chapter gives a background on the basic knowledge of |
research alongside its importance to our contemporary society. |



fundamental concepts in terms of the nature, properties,
saches and categories of research will be explained.
PRurthermore, it will elaborate on the different types of researches
“and studies that are commonly conducted and their implications in
the society.

What is Research? ‘

A single definition may not be sufficient to explain what research
actually is because it is very broad and involves almost all aspects of
man’s involvement on earth. However, if we carefully try to take a
‘deep look into the processes involved, we will definitely notice that
almost all research is systematic in nature from the beginning to the
end. Hence, research can simply be defined as; '

The process of arriving at dependable solutions to problems through
a planned and systematic collection, analysis, nd interpretation of

data

One of the main purposes of research is to discover or develop
answers to questions through the application of scientific
procedures. As such, the main aim of research is to find out the truth
of the unknown which is hidden and has not yet been discovered.
Thus, it becomes an important tool for advancing knowledge,
promoting progress, and enabling man to relate more efficiently
with his environment. '

Though each research study has its own specific purpose, generally,

the purpose of a research may fall into any of the following broad

groupings:

s To have a new insight or gain familiarity with a phenomenon,

e To accurately describe the characteristics of a particular
individual, a group, situation or event,

e To determine the frequency at which something occurred either
in the past, present or future '

e To find out how something is associated with another or an
event



re.
e To test a hypothesis for a causal relationship between the
variables. ¢

Reasons for Research

A question which is rarely addressed, but very necessary to justify
your interest in research is that of the motivation for undertaking it.
There are a lot of reasons why people do carry out research, but a
few of these reasons are common for most researches and
researchers. It is either one’s desire to;

¢ Obtain a research degree for his career,

¢ Solve unsolved problems,

¢  Be creative and make new discoveries,

* Be of service to the society,

e Berespected and honoured,

However, this is not an exhaustive list of factors motivating people
to undertake a research. Many more factors such as governmental
position, new things, employment conditions, social thinking,
curiosity or desire to understand the cause of an event etf. may as
well motivate or compel people to get involved in research.

Importance of Research

Research is one of the aspects in academics with a very broad scope
of applications whose importance cannot be quantified. The
importance of research cannot be over emphasized.as the benefits
are observed on a daily basis. However, though vast, it can be |
summarized into the following four major categories; academic
progress, discovery, problem solving and development.

Academic Process ‘ |
Progress in almost every field of study depends on the contributions ;
made by systematic research. Thus, research is often viewed as the
cornerstone of academic progress and the gateway for the

development of various academic disciplines. The fact that man |
always wants to advance his knowledge at the tertiary level of i




education whereby academic advancement are usually based on
research, has exposed man to new thoughts, theories and specialties.
As such,’ so many new fields have been carved out from the general
or parent fields of study to become more specialized ones thereby -
addressing specific issues of the society. In science, so many new
fields such as Genetic Engineering, Biotechnology, Bioinformatics,
Information Technology, etc. have emerged from the mother
academic fields which include biology, chemistry, physics,
mathematics, etc. For example, the discovery of DNA and
development of recombinant DNA molecules through research led to
the development of genetic Engineering as a new field of study
which emerged from Biology. A few examples of such new emerging
fields of study through research can be summarized in the table
below.

Figure 1: Academic Progress in Science through Research

‘.



Discovery

Every single day on earth is marked by at least one new discovery .
which could either be a new organism, material, principle, law,
technology, discipline, or theory, etc. Some of these new discoveries
which have practical applications are aimed to improve on our
knowledge about certain realities of the universe that are beneficial
to man. Some can help in fostering our understanding of nature how
certain  processes occur with their underlining causes and
consequences to the society.

Problem solving

Resecarch has a paramount role of providing solution to various
problems and always had a baseline function to provide answers to
problems. Thus, it is a means to our problems in the society.
Research problems are very broad and diversified, but physical
observed problems are usually those that have direct impact to the
society. Health problems, technological challenges, socioeconomic
problems are a few of those areas in which research has enormously
contributed in seeking solutions. Through research, the arigin,
causes of some diseases have been discovered. Also, further research
has made possible the treatment of some diseases as well as other
methods of disease management such as vaccination.

Development -

Research and development are two processes that are inseparable,
Research serves as the backbone of development in our society
through which goods and services can be provided. To achieve
development through sciences, ideas in research need to be
practically translated by technology to goods and services to have
real life applications. This usually requires new ideas, particularly
from specialized disciplines which can be exploited to develop new
technologies with practical applications in the society. [n a nutshell,
the overall outcome of research is to provide goods or services to the
society which will eventually foster development and satisfy our
desire.
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Relationship between Science, Research, Technology and

Development

When one thinks of development, it is obvious the terms science,
research andjstechnology cannot be set apart. Sometimes, the terms,
science, research and technology are interchangeably used to
describe certain activities simply because they are interdependent
on each other. To clearly understand the relationship between
science, research, technology and development, one needs to define
them individually and link them up to understand their relationship.

Science from Latin scientia, meaning "knowledge" is a field that
systematically builds and organizes knowledge in the form of
testable explanations and predictions about the universe. In an older
and closely related meaning, "science” also refers to a body of
knowledge that can be rationally explained and reliably applied. Two
aspects of sciences that are fundamental to its definition is the
ability of a concept to be tested and provide result using a scientific
method.

The scientific methed is the basis of empirical research which is
systematic in nature to provide answers to dependable problems.
The outcome of research could be such that no application is
attributed but may apply to the basic underlining concepts of the
field of study. On the other hand, some scientific studies or research
may produce results which have an immediate application in real
life. This application is that which drives us to the term technology.

Technology is mostly described as an applied science which can be
organised to have practical implications in life. However, because
technology must satisfy societal requirements and values such as
utility, usability and safety, technology cannot be considered as an
exclusive product of science. Most technologies in the past were
discovered without a scientific background. One of such was the
production of fire or heat energy from the sparks of stones without
any scientific dependence. Also, the invention of stone weapans for
wars and stone axes as agricultural tools were the technologies
within the Paleolithic era when the basic concepts of sciences were




not yet laid. Today, because of the advancement of science, almost all
recent technologies have a scientific background. When a new

technology is discovered, it needs to be made available to the

society. This process of providing a technology or its product to the
masses is what is known as engineering. Engineering is therefore the
goal-oriented process of designing and making tools and syétéfns to
exploit natural phenomena for practical human means, often (but
not always} using results and techniques from science.

The fundamental objective of developing a technology is to provide
good or services that will meet the demands or improve on the
needs of the society, hence ensuring development. This implies that
for development to be achieved there must be some inputs which
will have a positive impact or changes to improve on the well being
of man. Some of such inputs are applied sciences and technology.
Thus science, research, technology and development are symbiotic
in their relationship as they are interdependent on each other. This
relationship can be seen in the figure below. '
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Figure 2: Relationship between Science, Research, Technology and
Development

Research Methodology and Importance
The study of research methodology gives us the necessary training
on how to conduct field work, gather and arrange data. It also
provides training on the téchniques of collecting appropriate data
to particular problems through the use of statistics, questionnaires
and controlled experimentation and in recording evidence, sorting it
out, interpreting and reporting data. ‘ '

.



‘ ding research methodology and its techniques is
portant for someone who is preparing himself for a career in
research since it constitute the tools of his trade. The know]edge of
research methodology will provide good training especially to a new
research worker and enables him to do better research. It helps him
to develop a focus thinking or a ‘bent of mind’ to observe the field
objectively. Hence, research methodology is an important tool for
those aspiring for a research career and thus necessary to develop
the skill of using the techniques and know the logic behind them.

Knowledge of research methodology will inculcate into individuals,
the ability to evaluate and use research results for various
applications in life. Thus, the knowledge of research methodology is
helpful in various fields or sectors such as government, business,
administrative job, community development and social work whose
job description necessitates research evaluation.,

Understanding the nature is usually not so easy if one is not
objective in his approach. To achieve this, one may have to acquire
an intellectual tool which is systematic in its approach of
investigation and making useful judgments. Thus, knowledge of
research methodology will enable us to make intelligent decisions
concerning natural problems facing us in practical life at different
points of time. In other words, the knowledge of research
methodology provides tools to look at things in life objectively.

Nature of Research

Naturally, research can take different forms based on the type of
underlining characteristics of the problem that is to be addressed.
The nature a research may assume can depend on the purpose of the
research, type of observational unit being addressed, time of
assessment, etc. Base on the above factors, research can exist in

various categories, groups or types. R



Fundamental / Applied Research

Fundamental Research

Fundamental, basic or pure research is a research directed towards
understanding nature and the discovery of new area or field of
investigation without a practical connotation in mind. Its overall
objective is to expand knowledge of natural phenomenon and have
an understanding of the physical and chemical constituents of living
and non-living processes alongside their functional mechanisms.

Pure research involves developing and testing theories and
hypotheses that are intellectually challenging for the researcher, but
may not have an immediate practical application. The knowledge
produced through pure research, usually adds to the existing
knowledge of that research area and usually serves as a building
block on which applied research is based. They also serve as the
platform for the creation of almost all theories, principles and laws
which are applicable in life with regards to the various fields of
study. Examples of fundamental research include; research in
understanding the constituents of a cell, matter, mechanisms or
functioning of living processes.

Applied Research

This is a research which is geared towards a specific practical
objective to serve man’s need. Mostly, this research depends on the
aspects, concepts, theories, etc. of basic research to develop practical
applications in the society. Applied research can be undertaken to
solve specific practical questions, formulate laws or policies, provide
goods or services to the public, explain phenomena or foster
development through new technologies. It is usually descriptive, but
can also be exploratory in nature . It is mostly carried out on the
basis of basic or fundamental research. Applied research can be
carried out by either academic or industrial institutions. In the case
of an academic institution such as a university, specific applied
research program is usually funded by an industrial partner who is
interested in its application. Thus, applied research serves as the
basis of technology and development in the world as it applies to




various flelds with numerous applications in the industrial, health,
agricultural, infrastructural and other sectors in the society.

Outcome of Research in Terms of Basic Concept and Application
The outcomes of a research can either be an immediate application
to the society or the basic concepts of the field which may not have
an immediate application but contribute to develop new theories,
principles or laws. Based on these outcomes, research can be
grouped into four categories; '

= (Category I Research that does not apply to the basic concept
and does not have an application ,

e Category II: Research that applies to the basic concept, but does
not have an application

» Category III: Research that does not apply to the basic concept,
but has an application

e Category IV: Research that apply to the basic concept and has an
application

Category I researches are usually a repetition of studies which do
not have any particular question to address. Such research may lay
the basis for routine mastery of techniques, principles or theories
but do not greatly contribute to the development of a nation or
community. They are usually called redundant research because
they do not really lead to any new discovery since no new problem is
being addressed. '

Category Il research is that which contributes to the basic concepts
of that field or area of study even though applications may not be
attributed. They may either support or disagree with some of the
existing concepts or postulate new concepts or theories. For
examples, the identification of certain components in the cell, or
structure of molecules such as DNA, amino acids, proteins belong to
this category of research.

Category III research, usuélly does not contribute to the basic
concepts, but has a direct application. They do not usually have an
explanation for the results obtained but rather have very useful




Ef*lpplications in the society. The researchers who discovereq
“# fuorescent light produced it just by passing current acrosg
glectrodes but had no explanation to the phenomenon. '

Category IV research is that which contributes or applies to the
basic concepts and equally has an application, This is the mogt
productive research because it greatly contributes to development,
Newton's research led to the creation of the Newton"s laws of motiop
which applied to the concepts of physics with direct application i
the production of automobiles, aircraft, machines etc. Similarly,
Louis Pasteur, the father of microbiology laid the concept of
microbial growth and applied the concept of microbial culture iy
industries for the production of alcoholic beverages, yogurts anq
biopharmaceuticals such as antibiotics, vaccines etc.

mal | A

Figure 3: Categories of Research

Deductive / Inductive Research

Deductive Approach
Deductive research moves from general ideas/theories to specifc
situations; that is, a particular idea/ theory is deduced from

U |
)



w¢t e.g. broad theories. In such research, the objective i
ave i clear theoretical position before data collection which ca
be used to address a specific question or problem. If you want to tes
a1 theory on a particular set of people, for example; fat people die of
cardiovascular disease (general theory), you could carefully select
sample of people on the basis of age, gender, occupation etc. for the
study and collect data using a questionnaire, structured interviews
or group discussion. The data gathered could then be collated and
the results analysed and presented to describe that theory with
respect to that particular group. This approach offers researchers a
relatively easy and systematic way of testing established ideas on a
range of people. The majority of our researches is deductive in
nature and easy since we have a focal point to begin from.

Inductive Approach
Inductive research is that which moves from particular or specific
situations to infer to broad ideas/theories. If you adopt this
approach, you can start by talking to a range of people asking for
their ideas on fat and cardiovascular disease. From their result, you
could start to assemble the common elements and compare them. -
The analysis can draw to a conclusion which can be generalized to
the public and becomes a theory if it is tested in different places and
the same result is obtained. This approach of ‘research is mostly
applied by sound researchers and usually leads to the discovery of
new ideas, theories, laws, etc. However, this approach is difficult,
time-consuming and entails a lot of work.
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Figure 4: Deductive/Inductive Research Appfoaches

Empirical / Non-Empirical approach

Empirical Approach
The empirical approach is evidence or fact based. It relies on direct

' ppservation and experimentation for data collection to acquire new
“fiowledge. In this approach, scientific decisions are made based on
"¢ data derived from direct observation and experimentation. The
. Rpirical approach, with its emphasis on direct, systematic, and
WWRriful observation, is best thought of as the guiding principle
”'“h[nd all research conducted in accordance with the scientific
“Mpegthod. Hence, it is the approach employed in scientific research
" snd exploited by most scientific fields.

Ron-empirical approach of research, the decision making is non-
MMtifc without facts which are based on direct observation.

o, most of the decisions made are based on feelings, intuition,
sﬁl‘lonal thought without any scientific judgement. Additionally,
“may often reach conclusions or make decisions that are not



necessarily based on data, but rather on opinions, speculation, g
future hopes.

Quantitative, Qualitative and Mixed Research

Quantitative Research
Quantitative research is that which generates statistical results frofjjk
large-scale surveys for data collection using methods such 4
structured interviews or questionnaires or studies which involve th
collection of numerical data such as experimental studies. If yof
have ever been interviewed on the streets or have filled in
questionnaire, then, have in mind that you are participating in
quantitative research study. This type of research has the tendenc}
to involve the public since more people are implicated and thj
contact with those people is much quicker than it is in qualitativg
research. The basic building blocks of quantitative research ar]
variables. |

- Variables are things that take on differgnjt values or categories a
are the opposite of constants (sqmethihg that cannot vary, such as’
single value or unit). . ' ‘ : U

These measurements can either be categorical (qualitative) anj
quantitative. For example, quantitative variables vary in degree (
amount (e.g, annual income) and categorical variables vary in t
or kind (e.g, gender, grade). The measurement could also be
independent variable (1V) which is the presumed cause of an effe
and a dependent variable (DV) which is the effect or outcome of tH
independent variable, Dependent variables can be influenced by o
or more independent variables.

Sometimes, certain variables may influence others by interferiy
them. Such variahles are called intervening variables (also called]
mediator or mediating variables). Intervening variables 'a
variables that occur between two or more other variables. Fj
example, tissue damage.Is an intervening variable that interfere t
relationship batwesn smoking and lung cancer. We can use arroy



et an example of a relationship in which an intervening
le participates; Smoking @ Tissue Damage [ Lung Cancer,
.ftssue damage is an intervening variable.

femetimes, certain relationships between variables do not
gonteralize to everyone, but the presence of an additional variable
Mmay be used to express the level of variation between them. Such
' l#s which can be used as a measure to describe the level of
between variables are called moderator variables. For

e, perhaps behavioural therapy works better for males than
Bisles while cognitive therapy works better for females than in
B. In this case, gender is the moderator variable since the
jpnship between the type of therapy (behavicural versus
cognitive) and psychological relief is moderated by gender. The
#ger types of quantitative research are experimental and non-
‘Siperimental research. '

wperimental Research

' e purpose of experimental research is to study the causal-effect
Mlationship. The defining characteristic of this research is the active
manlpulation of an independent variable (i.e, it is only in
experimental research that “manipulation” occurs). Also, random
amslgnment (which creates "equivalent"_groubs) is exploited for

ng in this research. Experimental design is mostly used in
g new treatments. For example, an experiment to test a new
9Nt against tuberculosis will require grouping the participants
K experimental and control group in which the effect will be
d before (pretest) and after (posttest) treatment.
Treatment  Posttest
Ay By Ag Bo

rimental group, B=Control group, 0= No effect, E= Effect, T
it N =No treatment ,

the two groups similar in the above research design, we
5 domly assign the participants to the experimental and



control groups. Assuming we have a convenience sample of 100
people, we shall randomly assign 50 to each group (A and B). After!
making the groups, approximately the same at the start of the study
by random assignment (i.e, the groups are “equated”}, the
participants will be pretested for the effect: Then, after manipulation f
of the independent variable by using a new treatment for the
experimental group and an old treatment for the control group, the}
- effect of the treatment will be measured in both groups. Let's say
that the people in the experimental group were treated againstflf
tuberculosis than those in the control group, we can conclude that
there is a causal relationship between the independent variable
(new treatment) and the dependent variable (tuberculosis). More
specifically, it can be said that the new treatment is better than the
old one in treating tuberculosis.

Non-Experimental Research
In non-experimental research, there is no manipulation of the
independent variable or no centrol as well as no random assignment
of participants to groups. As such, there will be no cause-effect
relationship between two variables in a non-experimental research.|
We can distinguish between two examples of non-experimental
research; the causal-comparative and correlation research.

Causal-comparative research involves a relationship between one
categorical independent variable and one quantitative dependen
variable without manipulation and random assignment. Fo
example, a study to evaluate the class performance (dependent
variable) base on gender (independent variable). In this examp]e
you would look for the relationship by comparing the male and
female average performance levels.

Correlational research is that which involves a relationship
between one quantitative independent variable and one quantitative
dependent variable. For example, a relationship between thg
independent variable self-esteem and the independent variable clas
performance. In such a research which invelves both variables a
quantitative, the relationship will be obtained by calculating thg



gbtion coefficient. The correlation coefficient is a function used
press the degree of relationship between variables. It is °
: Ipressed numerically and varies between -1 (weak relationship)
~and +1 (strong relationship) with 0 indicating no relationship. The
. further the number is away from 0, the stronger the relationship. If
the aign of the correlation coefficient is positive (e.g., +.50) then you
have a positive correlation, which means the two variables move in
same direction (that is, as one variable increases, so does the
'Variable or vice versa). Education level and annual income
. i‘llva a positive correlation if high annual income is related to
Shvel of education. If the sign of the correlation coefficient is
"'(e.g., -.35) then, you have a negative correlation which
B the two variables move in opposite directions (as one
*’)ﬂc tncreases, the other decreases or vice versa). Smoking and

¥ ectancy are negatively correlated (i.e., the higher the
~ omeking, the lower the life expectancy).

Qualitative Research
Qualitative research is a type of research that evaluates qualitative
varlables such as behaviour, attitudes and experiénces through
methods such as interview or focus group. It attempts to get an in-
th opinion of the participants to evaluate certain qualitative
'u'as. In this research, fewer people take part in the research, but
¢ contact with these people tend to last a lot longer than in
ntitative research. There are five major types of qualitative
earch. This includes; phenomenology, ethnography, case study
‘ sarch, grounded theory, and historical research. !

L

Phenomenology: This is a form of qualitative research in which the
,f‘earcher attempts to understand how a phenomenon is being
erienced by one or more individuals. For example, one may
rvlew 50 widows to know their experiences during the period of
| ”a.lths of their husbands.

aphy: Is a qualitative research that describes the culture of
$§'group of people or an ethnic group. An example of ethnographic



study may entail a researcher to go and live in a community to study
the culture and educational practices. ' '

Case study research: This type of quali’tativé reséarchAprovides aj
detail account of one or more cases in the society. For example, onej
may study the growth of a company for a defined period of time. '

Grounded theory: Is a qualitative research approach in which data
collected from a researcher are used to generate and develop a
theory. For example, data may be collected from a community,f
environment or region to explain how and why a phenomenon’

occurs.

Historical research: Research about events that occurred in the
past clearly describes this category. A study of the culture of an
ethnic group in the 18t century is a good example of such research.

All of these approaches are similar in that they are qualitative in |
nature. However, each approach has some distinct characteristics
and tends to have its own roots and following.

Mixed Research
This type of research involves quantitative and qualitative methods
combined together to describe problems from both concepts. Mixed
research is a general type of research in which quantitative and
qualitative methods, or other paradigm characteristics are mixed
together in one overall study. Most researches which are aimed at
addressing social issues of the society usually utilize a mix researc
approach. The two major types of mixed research are the mixed
method and mixed model.

Mixed Method Research: This is a research in which the fesearchq /
uses the qualitative research paradigm for one phase of the study
and the quantitative research paradigm for another phase of th§
study. For example, a researcher might conduct an experiment
(quantitative) and after which he conducts an interview study wit
the participants (qualitative) to see if their responses agree with thé



E N
" experimental result. Mixed method research is like conducting two
- mini-studies within one overall research study. '

Mixed Model Research: This involves a research in which the
researcher mixes both qualitative and quantitative research
approaches within a stage of the study or across two of the stages of
the research process. For example, a researcher might conduct a
gurvey and use a questionnaire which contains multiple closed-
ended or quantitative type items as well as several open-ended or
qualitative type items. Another example is thatin which a researcher
might collect qualitative data, but then try to quantify the data.

Quantltatll.ve f Qualitative
Researcl i Research

Mixed

#

Mixed Mixed
Methed Model

Non experimental

! fg‘: 5
. m{m’! 4 Ph:nom% Historical

g

Figure 5: Quantitative, Qualitdtive and Mixed Research Tree

-Research Categories
Based on the purpose of a study, research can be classified in various
icategories such as exploratory, descriptive, predictive, and causality.

Exploratory Research
Exploratory research is done when a few or no previous studies
exist to explain a phenomenon, problem, or naturally occurring
processes. The aim is to look for patterns, hypotheses or ideas that
can be tested to form the basis for further research. Such research is
usually done by case studies, observation and review of previous
related studies. It is one of the most useful research methods
employed in addressing phenomenon where there exist high levels
of uncertainty and ignorance about the subject or when the problem
i \.1s not very well understood, especially when very little existing
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reaourch has been done on the subject matter. As such, exploratory
research is usually flexible without any formal structure to follow.
Rather, the procedures are laid as the study progresses based on the
findings obtained. Exploratory researches aim mainly to identify the
boundaries of the environment in which problems or situatians of
interest are likely to reside and to identify the salient factors or
variables that might be of relevance to the research.

The use of exploratory research for a new phenomenon might
involve a literature search or conducting focus group interviews to
help the researcher for better understanding, test the feasibility of a
more extensive study, or determine the best methods to be used in a
subsequent study. Due to the lack of a specific method of approach
and the broadness of exploratory research, it rarely provides
definite answers to specific research issues. Even though the
answers may not be specific in exploratory research, the researcher
must be able to identify the key issues and variables implicated in
the research. Thus, calling your report “exploratory” is not an excuse
for lack of definition.

Descriptive Research
As its name may suggest, descriptive research seeks to provide an -
accurate description of observations of a phenomenon. The objective
of collecting data of census is to accurately describe basic
information about a population at a particular point in time. A study
of this type could start with questions such as: “What are the
similarities or differences between A and B"? Where A and B are
different departments in an organisation, different regional
operations in a firm, or different states in a country. Such descriptive
comparisons can produce useful insights and lead to hypothesis
formation. Quantitative techniques are most often used to collect,
analyse and summarize data in descriptive research and can be
easily be presented in graphs and tables as whole numbers or in
percentages. Descriptive research can be used to identify and
classify the elements or characteristics of the subject. For example,
the prevalence of malaria in various age groups of people in Nigeria.



or Analytic Research
&l research is often an extension of descriptive research to
#st or explain why or how something is happening. It simply
¥ to Identify'the underlying causes of a phenomenon by analyzing
the different factors (or variables) involved. For example, the cause
f malaria in young children in Nigeria after a descriptive study has
b‘_in attributed to the absence of malaria diagnostic tools. Causal
. pgpearch is very structured in nature and aims to identify any causal
Bk between the factors or variables that pertain to the research
blem. The most usual of such research is experimental research
¢by a treatment administered is compared with a control and
) e effect is monitored. For example, a study to determine the cause
of lung cancer can simply be done in animals by comparing a
hypothetical treatment group (let say animals expose to smoke or
mutagen) with a control group without exposure. Both groups will
be monitored together to observe the presence of lung cancer to
confirm or reject the hypothesis. Here, the type of experimental
design will be directed based on the question posed.

lL.aboratory based research also belongs to this category as
experimentation can help to identify the cause of certain issues.
Laboratory based research do not only determine the cause but will
try to explain (exploratory) how it happens; usually described in
sclence as the mechanism of action. Laboratory based research do
not necessarily require defined groups, but rather make use of case
hypothesis and analytic testing. This research can pave the way for
predictive research in which mathematical models are used to define
a problem to predict an event.

Predictive Research

The aim of predictive research is to speculate intelligently on future

possibilities, based on close analysis of available evidence of the
L e of an effect. For examples, predicting when and where future-
Metrial action might take place, predicting the likely population of

world by 2050 etc. Predictive research usually makes use of
ematical models which can be used to propose a possible state
future or a situation. In this research, experimentation is not




research has been done on the subject matter. As such, exploratory
research is usually flexible without any formal structure to follow.
Rather, the procedures are laid as the study progresses based on the
findings obtained. Exploratory researches aim mainly to identify the
boundaries of the environment in which problems or situations of
interest are likely to reside and to identify the salient factors or
variables that might be of relevance to the research.

The use of exploratory research for a new phenomenon might
involve a literature search or conducting focus group interviews to
help the researcher for better understanding, test the feasibility of a
more extensive study, or determine the best methods to be used in a
subsequent study. Due to the lack of a specific method of approach
and the broadness of exploratory research, it rarely provides
definite answers to specific research issues. Even though the
answers may not be specific in exploratory research, the researcher
must be able to identify the key issues and variables implicated in
the research. Thus, calling your report “exploratory” is not an excuse
for lack of definition.

Descriptive Research
As its name may suggest, descriptive research seeks to provide an
accurate description of observations of a phenomenon. The objective
of collecting data of census is to accurately describe basic
information about a population at a particular point in time, A study
of this type could start with questions such as: “What are the
similarities or differences between A and B"? Where A and B are
different departménts in an organisation, different regional
operations in a firm, or different states in a country. Such descriptive
comparisons can produce useful insights and lead to hypothesis
formation, Quantitative techniques are mast often used to collect,
analyse and summarize data in descriptive research and can be
easily be presented in graphs and tables as whole numbers or in
percentages. Descriptive research can be used to identify and
* classify the elements or characteristics of the subject. For example,
the prevalence of malaria in various age groups of people in Nigeria.



Jausal or Analytic Research
alytical research is often an extension of descriptive research to
4 "ﬁggest or explain why or how something is happening. It simply
*" ‘vil®s to identify'the underlying causes of a phenomenon by analyzing
the different factors (or variables) involved. For example, the cause
of malaria in young children in Nigeria after a descriptive study has
been attributed to the absence of malaria diagnostic tools. Causal
research is very structured in nature and aims to identify any causal
* link between the factors or variables that pertain to the research
oblem. The most usual of such research is experimental research
;;irhereby a treatment administered is compared with a control and
¥ #he effect is monitored. For example, a study to determine the cause
of lung cancer can simply be done in animals by comparing a
hypothetical treatment group (let say animals expose to smoke or
mutagen) with a control group without exposure. Both groups will
be monitored together to observe the presence of lung cancer to
confirm or reject the hypothesis. Here, the type of experimental
design will be directed based on the question posed.

l.aboratory based research also belongs to this category as
experimentation can help to identify the cause of certain issues.
Laboratory based research do not only determine the cause but will
try to explain (exploratory) how it happens; usually described in
science as the mechanism of action. Laboratory based research do
not necessarily require defined groups, but rather make use of case
hypothesis and analytic testing. This research can pave the way for
predictive research in which mathematical models are used to define
a problem to predict an event.

Predictive Research
The aim of predictive research is to speculate intelligently on future
possibilities, based on close analysis of available evidence of the
cause of an effect. For examples, predicting when and where future -
j Industrial action might take place, predicting the likely population of
the world by 2050 etc. Predictive research usually makes use of
mathematical models which can be used to propose a possible state
In the future or a situation. In this research, experimentation is not



usually frequent but laboratory based research may be possible. One
of the critical factors usually monitored Is the rate of change of an
event or effect which can be used as a guide or pattern to predict the
future or a situation. ‘

Table 1: Research Categories with the Types of Questions Addressed

and Examples

Research Question Examples
Categories
Exploratory What is the case? What are the critical success factors ofa
What are the key develeped nation?
factors? What are the distinguishing features of 2
good leader?

What are the reasons for poor health care
service in Nigeria?
Descriptive How many? How many students are there in Godfrey
Okoye University?
What is the iﬁcidence of  What is the incidence of Cholera in Nigeria
- x? today?
Are x and y related? Is there a correlation between parental '
support and scholastic achievement?
Causal Why? Why is malaria a major problem in

What are the causes of children?

y? Is smoking the main cause of lung cancer?
Predictive What will the effectof x ~ What effect wil] the introduction of a new
beany? antibiotic have on the population P?

What will be the effect What will be the world's population in the
in the future? year 20507
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Types of Research Studies

Quantitative Studies

Surveys _

Surveys are studies designed to set forth facts and observations
without seeking the causes and/or any interrelationship among the
variables. They are usually déscriptive in nature to present a
situation at defined period of time. Survey studies can either require
the involvement of the whole populatien or just a sample of the
population.

Census is usually survey in which the entire population is involved
in the study. For example, to determine the population of Nigeria

. will involve the counting of every single person in Nigeria. A census

on workers of the public service will involve all the workers who
directly work for the service of the government.

The other category of survey involves the selection of a
representative and unbiased sample of subjects drawn from the
population to be studied. The main methods of asking questions are
by face-to-face or telephone interviews, by using questionnaires or a
mixture of the two.

Cross-sectional Studies

This is a type of study involving samples of different sub-groups of a
population to look at similarities or differences between them at any
particular time. This study involves a close analysis of a situation at
one particular point in time to give a ‘snapshot’ result. Cross-
sectional studies are done when time or resources for more
extended research are limited. Sometimes, certain research
questions may want to address problems at a particular point in
time. During an outbreak of a disease, such questions are being
addressed to determine the incidence. For example, a study on the
incidence of ebola virus disease in different age groups of people in
Liberia.




Longitudinal Studies

Sometimes, to clearly understand the cause or evolution of a
problem, it is necessary to monitor the effect or outcome of the
problem with time. Longitudinal studies will answer such questions.
These are studies over an extended period to observe the effect that
time has on the situation under observation and to collect primary
data (data collected at first hand) of these changes. Research carried
out longitudinally involves data collection at multiple points in time.

Longitudinal studies can often be conducted over several years,
which make them unsuitable for most relatively short post-graduate
programmes. However, it is possible to make short time scale
research on primary data collected in longitudinal studies.

In longitudinal studies, the same groups of people are enrolled in a
study and are monitored or followed for a period of time. Data is
collected on the same group of people at different point in time. The
advantage of this study is that it makes use of the same sample to
find out whether the different groups chosen are comparable
thereby avoiding the assumptions made about in cross-sectional
studies. A good example of a longitudinal study in public health
could be a study to monitor the efficacy of coartem for the treatment
of malaria in Nigeria from 2014 to 2015. Longitudinal studies may
take different forms which include;

Trend study: This study looks at population characteristics over
time, e.g. organizational absenteeism rates during the course of a
year.

Panel study: In this study, the same sample is traced over time, e.g.
graduate career tracks over the period 2000-2010 for the same
starting cohort.

Cohort study: It traces sub-populations or groups over time. Based
on time, cohort studies can either be prospective or retrospective in
nature.






