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• Cojoint Senior Lecturer, School of Electrical Engineering and Computing, Faculty of 
Engineering and Built Environment, University of Newcastle, Australia
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Scientific Research Process
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Selecting a Research Topic

Determining Topic Relevance

Reviewing the Literature

Formulation of Research Problem

Research Design & methodology

Data Analysis & Interpretation

Presenting Results



 As you progress in your research journey, you'll find that developing a  topic  
for  investigation becomes more intuitive and manageable with experience;

 Selecting a topic is a concern for many beginning researchers.
 Beginning researchers need to pay particular attention to the available

material like journal articles & archive data.
 Should not tackle broad research questions, but should try to isolate a

smaller, more practical subtopic for study.
 Should develop an appropriate method of analysis & then proceed

through data analysis & interpretation, to a clear & concise presentation
of results.

Selecting a Research Topic
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Determining Topic Relevance 

Question 1: Is the topic too broad?

Concentrate on one small area 
of a field

Problem: There is a tendency for researchers to 
choose topics that, while valuable, are too broad 
to cover in one study.

• ─ Solution: write down the proposed title as a 
visual starting point & attempt to dissect the 
topic into small questions.
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• A topic might prove unsuitable for 
investigation simply because the question 
being asked has yet to be answered with 
the facilities & information available.

• The solution/ things to be considered are 
to reanalyze the original idea in 
conformity.

• Review the available literature to 
determine whether the topic has been 
investigated.

Question 2: 
Can the 
problem 
really be 

investigated?

Determining Topic Relevance 
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Determining Topic Relevance 

Question 3: Are the data susceptible to analysis?

• A productive research topic requires collecting data that can 
be measured reliably & validly.

• Considerations:

• Having enough data to make the study worthwhile

• experience with the statistical method selected to analyze 
& interpret the data
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Question 4: Is the problem significant?

• Whether the results will have practical or theoretic 
value.

• The goal of all research is to help further the 
understanding of the problems & questions in the 
field of study; if a study does not do this, it has little 
value beyond the experience the researcher acquires 
from conducting it.
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Question 5: Can the results 
of the study be 
generalized?

• For a research project to have 
practical value to be 
significant beyond the 
immediate analysis it must 
have external validity;

Determining Topic Relevance 
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Question 6: What costs & time are involved in the analysis?

• In many cases the cost of a research study is the sole

• determinant of the feasibility of a project.

• Considerations:

• A carefully itemized list of all materials, equipment, & other

Facilities before beginning a research project.

Financial aid that subsidize research projects.

• Research studies must be designed in such a way that they can be 
completed in the amount of time available.
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• The most marvelous research idea may 
be hindered by a

• Poorly planned method of approach.

• Considerations:

• Could the study be planned differently 
to eliminate some of the expenses?

• A close look at every study is required 
to plan the best approach.

Question 7: 
Is the 

planned 
approach 

appropriate 
to the 

project?

Determining Topic Relevance 
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Question 8: Is there any 
potential harm to the subjects?

Carefully analyze whether the project 
may cause any physical or psychological 
harm to the subjects under evaluation.

• For example: Will respondents be frightened in 
any way? Is there any possibility that the 
exposure to the research conditions will have 
lasting effects?

Solution:

• Prepare detailed statements explaining the exact 
procedures involved in the research which can 
help to ensure that subjects will not be injured in 
any way.

Determining Topic Relevance 
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Consulting available literature.

The review provides information about what 
was done, how it was done, & what results 
were generated.

It is one of the most important steps in the 
research process because it not only allows 
them to learn from previous research data 

but also saves time, effort, & money.

Failing to conduct a literature review is as 
detrimental to a project as failing to address 
any of the other steps in the research process.

Literature review 
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Literature review will help to ask the following questions:

• What type of research has been done in the area?

• What has been found in previous studies?

• What suggestions do other researchers make for further study?

• What has not been investigated?

• How can the proposed study add to our knowledge of the area?

• What research methods were used in previous studies?

Answers to these questions will usually help define a specific 
hypothesis or research question.

Literature review 
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4. Formulation of Research 
Problem



The most crucial 
part of the 

research journey 
on which the 
quality of the 
entire project 

depends

A research problem 
refers to some 
difficulty that a 

researcher

State the 
problem as a  

workable 
hypothesis or

research question.

Formulation of Research Problem
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Research design are 
essentially blueprints, or sets 
of plans, for collecting 
information.

The ideal design collects a 
maximum amount of 
information with a minimal 
expenditure of time & 
resources.

The approach selected by 
the researcher depends on 
the purpose of the study 
& how much money is 
available to conduct the 
analysis.

Even projects that sound very 
simple may require a highly 
sophisticated & complex 
research approach.

Research Design

18



Research 
Design
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Every analysis should be carefully planned & performed accordingly

The results must be analyzed with reference to their external validity 
& the likelihood of their accuracy.

Researchers must determine 
through analysis whether their work 
is valid internally & externally.

An externally valid study is one whose results 
can be generalized to the population.

To assess internal validity, one asks: Does the 
study really investigate the proposed research 
question?
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Data Analysis & Interpretation
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• However, all presentations of results 
need to be written in a clear & concise 
manner appropriate to both the 
research question & the individuals who 
will read the report.

The format used in 
presenting results 

depends on the 
purpose of the study.

• However the results of any single study 
are only

• indications of what might exist.

Too often, researchers 
conduct one study & 

report the results as if 
they are providing the 
basis for a theory or 

law.

Presenting the results
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A study provides information that says, in effect,

• To be relatively sure of the results of any study, the research 
must be replicated.

• A research question or hypothesis requires investigation from 
many different perspectives before any significance can be 
attributed to the results of any one study.

• Researchers overwhelmingly advocate the use of replication to 
establish scientific facts.

"This is what may be the case."

Presenting the results
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Key questions to 
determine the 

relevance of your 
research topic.

The need to 
conduct 

literature review.

Design & 
methodology 

Formulation of the 
problem: Stating 
the problem as 

aworkable 
hypothesis or 

research question.

Presenting the 
result in a 

clear & 
concise way

Literature review 
to presentation 

of the result

Reflective Thinking
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Plagiarism
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What is plagiarism?

It is the act of taking another person’s writing, conversation, song, or
even an idea and passing it off as your own.
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In our words

Plagiarism is copying ideas from others without giving 
them credit and claiming them to be yours. 

27



But why is it wrong?

People will start to believe it was YOUR idea, when you actually took 
it from someone else.
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How can we avoid it?
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Internal citation

This is used to give credit to the original author by citing their 
words/ideas in your paper.
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Works cited page
Also known as a bibliography or reference list, comes at the end of 
your paper listing all the works you’ve quoted.
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Common knowledge
This does not need internal citation in the paper, common 
knowledge is something considered a well-established fact.
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Unique phrase

A phrase used by an author and commonly used by others in a 
specific genre.
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Conclusion
By avoiding plagiarism, we are not saying we should stop getting information 
from the Internet or any other sources. We should give credit to those who 
came up with those ideas first by using the tips already mentioned. We 
should not take without permission what is not ours.

34



THANK YOU FOR LISTENING 
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