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My personal experience is that a
researcher after completing his/her
research programme invariably:

 is not satisfied with his/her work
 feels he/she could have done

betterbetter
 thinks that he/she has wasted

time, energy, resources etc, and
 thinks that given another

opportunity, he/she would do the
same work differently and in less
time



Certain basic tenets of 
research were not 

Why this 
disappointment………?

research were not 
understood or 

followed………



The most important basic tenet
of research is to have awareness
and thorough understanding of
Scientific Method

Whether scientific research
is…..

Empirical, factual or descriptive, or

Non-empirical, formal or theoretical



Ibn al-Haytham (Alhazen, 965–1039), is
considered the father of the scientific method.
According to Shmuel Sambursky, his emphasis
has been on seeking truth:

Modern science owes its present flourishing
state to a new scientific method which was
fashioned by Galileo Galilei (1564-1642)" —
Morris Kline



What is a scientific method?

The scientific method is a tool
that helps scientists and the rest
of us to solve problems andof us to solve problems and
determine answers to questions
in a logical format.



There are five steps to the scientific method 

• Identify a problem.

• Research the problem.

• Formulate a hypothesis.• Formulate a hypothesis.

• Conduct an experiment.

• Reach a conclusion.



you're faced with the
problem of not being able to
read because your pen torch
doesn't work, and you're not
happy about it.

Identify a problem.

You think back to the last
time your pen torch didn't
work, and you remember
that it was because of
worn-out batteries.

Research the 
problem.

Reach a conclusion.Oh! Your pen torch works.

Formulate a hypothesis.You guess that worn-out 
batteries is the reason your 
pen torch isn't working 
now,so you get some new 
batteries from the drawer 
next to your bed and 
replace the ones in your 
pen torch.

Conduct an 
experiment.



Problem Selection

• Good research largely depends on the selected 
problem
– A good problem is difficult to find

• Not too easy or too difficult

• How to select a problem?
– Is it an old problem or a new problem?

• Usually, new problems have more opportunities

– Is it a significant problem?
• Practically important yet technically challenging
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Formulating the research problem is, in itself, a BIG 
problem. 

The mere formulation of a problem is far more essential than
its solution, which may be merely a matter of mathematical
or experimental skill.

To raise new questions, new possibilities, to regard old 
problems from a new angle requires creative imagination 
and marks real advances in science.”

– Albert Einstein



Problem formulation: a process

It is an iterative process. You might switch
many times between checking the literature
to see if your idea is relevant and refining
the problem formulation, back to searchingthe problem formulation, back to searching
the literature with new ideas, etc.

It takes a long time to develop a precise and
specific problem formulation.



Working through these steps pre-supposes a reasonable level of
knowledge in the broad subject area within which the study is to be
undertaken. Without such knowledge it is difficult to clearly and
adequately ‘dissect’ a subject area.

Step 1 Identify a broad field or subject area of 

Steps in formulation of a research 
problem

Step 1 Identify a broad field or subject area of 
interest to you.
Step 2 Dissect the broad area into sub areas.
Step 3 Select what is of most interest to you.
Step 4 Raise research questions.
Step 5 Formulate objectives.
Step 6 Assess your objectives.
Step 7 Double check.



The Research Problem

• It should be clear, concise, and manageable.

• The problem is basically a “gap” between “what is” and
“what ought to be”.

• A problem exists when there is an absence of information
resulting in a “gap” in knowledge; when there are
contradictory results; and when a fact exists and you
intend to make your study explain it.

• When a research is conducted to solve the problem as
Tejero (2004) puts it, a gap is filled and new knowledge is
created.



What is a Hypothesis?

Hypothesis is considered as the principal instrument
in research.

Hypothesis may be defined as a proposition or a set
of propositions set forth as an explanation for theof propositions set forth as an explanation for the
occurrence of some specified group of phenomenon
either asserted merely as a provisional conjecture to
guide some investigation or accepted as highly
probable in the light of established facts.

Research hypothesis is a predictive statement
capable of being tested by a scientific method.



Characteristics of a hypothesis

• Hypothesis should be clear and precise.
• It should be capable of being tested.
• Hypothesis should state relationship between variable,

if it happens to be a relational hypothesis.
• Hypothesis should be limited in scope and must be

specific.
• Hypothesis should be stated, as far as possible, in most• Hypothesis should be stated, as far as possible, in most

simple terms.
• Hypothesis should be consistent with most known

facts.
• Hypothesis should be amenable to testing within a

reasonable time.
• Hypothesis must explain the facts that gave rise to the

need for explanation.



Steps involved in Hypothesis Testing

i. Stating the null hypothesis

ii. Choosing a statistical test (with its associated statistical model)
for testing the null hypothesis

iii. Specifying the significance level and a sample sizeiii. Specifying the significance level and a sample size

iv. Finding the sampling distribution of the test statistic under the
null hypothesis

v. Defining the region of rejection

vi. Computing the value of test statistic using the data obtained
from the sample(s) and making a decision based on the value of
the test statistic and the predefined region of rejection



Null hypothesis: The first step in the decision-making
procedure is to state the null
hypothesis

• Null hypothesis is usually denoted by H0.
• The null hypothesis is a hypothesis of no difference.
• It is usually formulated for the express purpose of being

rejected.rejected.
• If it is rejected, the alternative hypothesis H1 may be

accepted.
• The alternative hypothesis is the operational statement of

the experimenter’s research hypothesis.
• The research hypothesis is the prediction derived from the

theory under test.
• When we want to make a decision about differences, we test

H0 against H1. H1 constitutes the assertion that is accepted if
H0 is rejected.



Example of null and alternative hypothesis

Null Hypothesis (H0 ) = Attending
Refresher Course

has no effect on the
performance of teachers

Alternative Hypothesis (H1) = Attending 
Refresher Course 
has a positive effect 

on the performance of 
teachers



The choice of the statistical test:

The field of statistics has developed to the
extent that we now have, for almost all research
designs, alternative statistical tests which might
be used in order to come to a decision about abe used in order to come to a decision about a
hypothesis.

The nature of the data collected largely
determines the test criterion to be used.



The level of significance and the sample size: 

When the null hypothesis and alternative hypothesis
have been stated, and when the statistical test
appropriate to the problem has been selected, the next
step is to specify a level of significance (α) and to select
a sample size (n).

Common values are 0.05 and 0.01.

There are two types of errors which may be made in arriving at a
decision about Ho.

The first, the Type I error, is to reject Ho when in fact it is true.
The second, the Type II error, is to accept Ho when in fact it is
false.



(iv) The sampling distribution: 

Sampling distributions represent a troublesome topic for
many students.

However, they are important because they are the basis for
making statistical inferences about a population from a
sample.

It is that distribution we would get if we took all possible
samples of the same size from the same population, drawing
each randomly and workout a frequency distribution of the
statistic computed from each sample.

One problem that sampling distributions solve for us is to
provide a basis for using samples to make inferences about
populations.



(v) The region of rejection: 

The region of rejection consists of a set of possible values
which are so extreme that when Ho is true, the
probability is very small. The probability associated
with any value in the region of rejection is equal to orwith any value in the region of rejection is equal to or
less than α.



(vi) The decision: 

If the statistical test yields a value which 
is in the region of rejection, we reject Ho.





Epilogue

Being a good scientist requires patience,
perseverance, imagination, curiosity, and
skepticism; the essence of science is to doubt
without adequate proof.without adequate proof.

“ The whole of science is nothing more than a 
refinement of everyday thinking”.

- Albert Einstein





Rationale for using scientific method

To solve the problem of sorting truth from non-truth a
methodical framework was developed called the scientific
method, and it's extremely important to solve a problem.

Scientific method requires intelligence, 
imagination, and creativity. 



We all see 
the world 
differently

?
C

A

B

Beliefs Beliefs 

Biases Biases 

PerceptionsPerceptions

differently

TruthTruth non non 
truthtruth


