Research Methodology
Chapter 1:
Motivation and type of Research
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1.1 Motivation for Doing
Research
Motivation….. Definition?
• “the attribute that moves us to do or not to do
something”
Research….. Definition?
• “The systematic investigation into and study of
materials and sources in order to establish facts
and reach new conclusions”
• Synonyms: investigation, experimentation, testing, analysis,
fact-finding, examination, scrutiny, and etc.

• Motivation leading to research for search of ways
out of a situation.
• Motivation involves a constellation of beliefs,
perceptions, values, interests, and actions that are
all closely related.
• As a result, various approaches to motivation can
focus on:
(a). cognitive behaviors (thinking skills).
(b). non-cognitive aspects (attitude).
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Cognitive behaviors
• Is thinking behavior.
• refers to things one does to achieve tasks.
• Such as: monitoring, remember, respond,
sequence (do things in order) and strategy use,
and so on.
• Usually, they are logical, learned things.
• cognitive skills in determining academic and
employment outcomes.

Non-cognitive
• such as: Motivation, effort, self-regulated
learning, perseverance, self-control,
perceptions, beliefs, and attitudes.
• Motivation, effort, and self-regulated learning
all pertain to developing problem-solving
strategies in ways that are oriented toward
academic success.
• Self-efficacy focus on confidence and belief in
one’s ability to succeed academically.
• Antisocial/prosocial behavior and
coping/resilience are actions and attitudes may
influence academic success.

Research…..Motivation….
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• Intrinsic motivation - the love of the work itself.
• Intrinsic motivations include: interest; challenge;
learning; meaning; purpose; creative flow.
 Desire to face the challenge in solving the unsolved
problems, i.e., concern over practical problems
initiates research.
 Desire to get intellectual joy of doing some creative
work.

• Research has shown that high levels of intrinsic
motivation are strongly linked to outstanding
creative performance.

• Extrinsic motivation - rewards for good work;
punishments for poor work.
• Extrinsic motivations include: money; fame;
awards; praise; status; opportunities;
deadlines; commitments; bribes; threats.
 Desire to get a research degree along with its
consequential benefits.

• Research shows that too much focus on extrinsic
motivation can block creativity.

• Personal motivation - individual values, linked to
personality.
• Examples include: power; harmony;
achievement; generosity; public recognition;
authenticity; knowledge; security; pleasure.
 Desire to get respectability.

• Each of us prioritizes some values over others;
understanding your own values and those of
people around you is key to motivating yourself
and influencing others.
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• Interpersonal motivation - influences from other
people.
• Much of our behaviour is a response to people
around us, such as: copying; rebellion;
competition; collaboration; commitment;
encouragement.

• All four of
these
factors are
important
to get
success in a
research
activity

Prepare Yourself
Psychologically
1. Is being a top student enough?
Neither necessary nor sufficient…
2. Do you know your intellectual or mental limit?
Ready for failures?
3. Are you extremely motivated?
All you need is passion…

Research is not a job, and is more like a hobby!
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Common Misunderstandings…
1. Think research is only for genius.
2. Think yourself is a genius.
3. Think you need to know everything about the subject in
advance.
4. Think you should wait for the most important problem
to work on.
5. Think a solution is correct just because you cannot find
anything wrong.

1.2 What is Research?
• “Research is seeking through methodological
processes to add to one’s own body of knowledge
and hopefully, to that of others, by the discovery of
non-trivial facts and insights” Howard and Sharp, (1983, p.6)
• “Research is conducted to solve problems and to
explain knowledge” Drew, (1980,p. 4)
• “Research is a systematic way of systematic way of
asking questions, a systematic method of enquiry”
Drew, (1980, p. 8)

Purpose of Research
To review existing knowledge
• Is a very common type of student research
project.
• It can provide excellent research training.
To describe some situation or problem
• Due to the lack of knowledge of subject or
research methods, or both, it is possible that the
purpose of a student’s first study will be to
describe something.
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The construction of something novel
• Construction on something is an ultimate
outcome of research.
• In the physical sciences and engineering ,
students may be recruited to pursue a particular
line of research such as the construction of new
type of system.
Explanation
• Is the ideal of all professional research workers.
• It is only when causal rather than statistical
relationships are identified.
• Generalization may be made or laws
formulated.

How to Do Research?
1. Be both confident and humble.
2. Be both critical and collaborative.
3. Be both ambitious and realistic.
4. Be proactive and willing to take a chance!

Phases of Research
1.
2.
3.
4.
5.
6.
7.
8.

Formulating the Research Problem
Extensive Literature Review
Developing the objectives
Preparing the Research Design and
Sample Design
Collecting the Data
Analysis of Data
Generalisation and Interpretation
Preparation of the Report or
Presentation

6

1.3 Types of Research
Based on Application: 1. Basic Research,
2. Applied Research
(1). Basic Research involves developing and/or testing new
theories, models, designs and correlation that may or may
not have immediate application but of immense importance
from the point of view of development of new knowledge
base in fundamental aspects.
Examples:
• New theory annex added to electromagnetic wave theory.
• Development of analytical procedure to solve a highly
complex mathematical model.
• Contribution to number theory, etc..
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(2). Applied Research refers to research carried out to derive a
methodology, model, design or analysis for problems that have
immediate application.
In case of applied research, the immediate application of
anticipated solution dictates the problem for the research.
Examples:
1. Improvising the atomizer performance for application in a
combustor.
2. Developing a new efficient and compact instrumentation
for wireless communication.
3. Developing a new methodology for a manufacturing
process, Inventing new tools of management.
4. Analysing a process or event in the light of physics to
explain the phenomena reported, etc..

Based on Methodology:
1. Experimental, 2.
Analytical

3.

Numerical

(1). Experimental Research is associated with experimental
investigation of a process or theme using appropriate tools.
Examples:
1. Investigation of flow behaviour of a magnetic fluid in a
magnetically resonated duct using appropriate
instrumentation.
2. The performance evaluation of an internal combustion
engine with different catalytic converters using required
instrumentation.
3. Evolution and testing of a new strategy for product
design as applied to specific class of products using the
current trends in the market, etc..

(2). Analytical Research is associated with the
developments of models or solution to the
problems using analytical tools.
Examples:
1. Solution to a set of partial differential equations
using error functions.
2. Development of an analytical tool to collect and
analyze data during adoption of a new
management strategy.
3. Evolution of new standards and practices for
efficient product design procedure.
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(3). Numerical Research is associated with the solution
obtained for a practical problem using numerical tools.
New numerical tools and procedures may be evolved during
this process or the available commercial numerical analysis
based software may be used to solve the problem.
Examples:
1. Numerical investigation of flow of a non-newtonian fluid
through a pin-hole orifice using a commercial software.
2. Development of a numerical tool to predict the fluid flow
behaviour in a hypersonic flow regime.
3. Evolution of a new tool for grading the customer
satisfaction using mathematical, statistical and numerical
methods.

1.4 Good Research
What is good research?
A good research should use appropriate methodology in
a systematic way to arrive at a systematic objective.
1. A good research should be well planned.
This may entail doing a pilot study; consulting the library
to discover what is already known about the subject.
2. A good research should have a targeted audience.
Find out who is interested in the research.

3. A good research should have a very well-defined
objective or hypothesis.
In research, it is of the essence to establish; what is
known so far about the topic and to refine the objective
of the research so that it is very specific.
Example: Researching into the causes of cancer in
women is a very broad topic. In a good research, it is
much better to narrow the sample.

Why do women suffer from breast cancer?
• is too broad for a good research since the word
women could mean persons from all over the world
and from the age of 18 and over.
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Why do mostly women over 40 suffer from breast cancer?
• While this is a much better question for research since it
restricts the age group to over 40, the women could still be
of any race.
Why do mostly white women over 40 suffer from breast
cancer?
• This is a more focused objective which could still be refined
so that it becomes very specific.
Why do mostly white women over the age of 40 who smoke
suffer from breast cancer?
• The women to be studied here are very specific.
• They are white; over 40 and are smokers.
• Therefore the researcher knows that he or she is dealing
with a particular type of women, not just all women over
40.

4. A good research should be explicit in its design
and methodology.
The research should clearly show whether its
approach is qualitative or quantitative.
Quantitative researchers collect facts and study the
relationships.
Quantitative research is concerned with statistical
analysis.
Qualitative researchers is more concerned with
understanding individuals’ perceptions of the world.
Qualitative research seeks an insight analysis of
social happenings.

5. A good research should show clearly its method of
data-collection and how this data was analysed.
Here, an overview of the problems encountered during
the research may provide readers with relevant
information when evaluating the outcome of the
research.
6. A good research should show evidence of relevant
ethical consideration.
Ethics in research serve to protect relevant sectors
especially when samples or participants are either
children or those incapable of making informed consent.
This is because of the potential for abuses. Reproducing
previous work (plagiarism) is ethically wrong.

10

7. A good research should be time-scaled.
Society is constantly changing; so for the outcome
of a research to be appropriate and applicable, the
research must be completed within a set time.
A clear timetable for a research enables the
supervisor to manage and guides the student’s
progress during the research process.
Also most of those who commission research expect
the investigation to be completed within a set
timetable.

1.5 Research Attributes
Reliability is the repeatability of any research,
research instrument, tool or procedure.
• If any research yields similar results each time it is
undertaken with similar population and with
similar procedures, it is called to be a reliable
research.
• More the results are similar; more reliability is
present in the research.

Validity is an indication of accuracy in terms of the
research conclusions, assumptions or propositions
true or false.
• Validity determines the applicability of research.
• Validity of the research instrument can be defined
as the suitability of the research instrument to the
research problem or how accurately the
instrument measures the problem.
• Without validity research goes in the wrong
direction.
• Validity is much more important than reliability.
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Internal
Validity

Validity
Construct
Validity

External
Validity

Did the treatment cause a change in behavior?
• It concerns the logic of the relationship between
the independent and dependent variables.
• The independent variable causes the dependent
variable to change.

Are the variable names accurate?
• Concern whether it measures what it is
intended to measure and nothing else.
Example:
Does an IQ test actually measure intelligence, rather than
economic status or others.
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Can the results be generalized?
• Concern the results of an experiment can be
generalized to another situations, settings,
times or populations.

Accuracy is the degree to which each research
process, instrument and tool is related to each
other.
• Accuracy also measures whether research tools
have been selected in best possible manner and
research procedures suits the research problem or
not.
Example: If a research has to be conducted on the trans-gender
people, several data collection tools can be used depending on the
research problems but if you find that population less cooperative,
the best way is to observe them rather than submitting questionnaire
because in questionnaire either they will give biased responses or
they will not return the questionnaires at all.

• So choosing the best data collection, tool
improves the accuracy of research.

Credibility is the degree of believability or
trustworthy, comes with the use of best source of
information and best procedures in research.
• If you are using second-hand information in your
research due to any reason your research
credibility might decrease because secondary data
has been manipulated by human beings.
• When researcher give accurate references in
research the credibility of research increases.
• Fake references also decrease the credibility of
research.
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Generalizability is the extent to which a research
findings can be applied to larger population.
• When a researcher conducts a study he/she
chooses a target population and from this
population he takes a small sample to conduct the
research.
• This sample is representative of the whole
population so the findings should also be.
• If research findings can be applied to any sample
from the population, the results of the research
are said to be generalizable.

Empirical nature of research means that the
research has been conducted following rigorous
scientific methods and procedures.
• Each step in the research has been tested for
accuracy and is based on real life experiences.
• Quantitative research is more easy to prove
scientifically than qualitative research.
• In qualitative research biases and prejudice are
easy to occur.

Systematic approach is the only approach for
research.
• No research can be conducted haphazardly. Each
step must follow other.
• There are set of procedures that have been tested
over a period of time and are thus suitable to use
in research.
• Each research therefore should follow a procedure.

14

Controlled - in real life experience there are many
factors that effect an outcome.
• A single event is often result of several factors.
• When similar event is tested in research, due to
the broader nature of factors that effect that
event, some factors are taken as controlled factors
while others are tested for possible effect.
• The controlled factors or variables should have to
be controlled rigorously.
• In pure sciences it is very easy to control such
elements because experiments are conducted in
laboratory.

1.6 Ethics in Research
• Honestly report data, results, methods and
procedures, and publication status.
• Do not fabricate, falsify, or misrepresent data.
• Do not deceive colleagues, granting agencies, or
the public.
• Avoid bias in experimental design, data analysis,
data interpretation, peer review, personnel
decisions, grant writing, expert testimony, and
etc.
• Avoid or minimize bias or self-deception.

• Keep your promises and agreements.
• Act with sincerity.
• Strive for consistency of thought and action.

• Avoid careless errors and negligence.
• Carefully and critically examine your own work
and the work of your peers.
• Keep good records of research activities, such as
data collection, research design, and
correspondence with agencies or journals.
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• Share data, results, ideas, tools, resources.
• Be open to criticism and new ideas.

• Honor patents, copyrights, and other forms of
intellectual property.
• Do not use unpublished data, methods, or
results without permission.
• Give credit where credit is due.
• Give proper acknowledgement or credit for all
contributions to research.
• Never plagiarize.

• Protect confidential communications, such as
papers or grants submitted for publication,
personnel records, trade or military secrets, and
patient records.

• Publish in order to advance research and
scholarship, not to advance just your own
career.
• Avoid wasteful and duplicative publication.

• Help to educate, mentor, and advise students.
• Promote their welfare and allow them to make
their own decisions.

• Respect your colleagues and treat them fairly.
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• Strive to promote social good and prevent or
mitigate social harms through research, public
education, and advocacy.

• Avoid discrimination against colleagues or
students on the basis of sex, race, ethnicity, or
other factors that are not related to their
scientific competence and integrity.

• Maintain and improve your own professional
competence and expertise through lifelong
education and learning;
• take steps to promote competence in science as
a whole.

• Know and obey relevant laws and institutional
and governmental policies.

• Show proper respect and care for animals when
using them in research.
• Do not conduct unnecessary or poorly designed
animal experiments.
• When conducting research on human subjects,
minimize harms and risks and maximize benefits;
• respect human dignity, privacy, and autonomy;
• take special precautions with vulnerable
populations;
• strive to distribute the benefits and burdens of
research fairly.
* Adapted from Shamoo A and Resnik D. 2003. Responsible Conduct of Research
(New York: Oxford University Press)
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1.7 Potential Supervisor
Finding a potential supervisor
• Determine what most interests you in your
discipline.
• Then you need to locate an institution that you feel
best supports your area of research and then find a
supervisor in that area.
• Explore the research activities of potential
supervisors, taking time to read their published
work to find out if you are comfortable with their
methodology.

Make appointments to meet.
• Where possible, meet with potential supervisors to
discuss your interests.
• Ensure that the supervisor's area of expertise can
contribute to your project.
Make sure that the supervisor is available.
• Are they accepting new students?
• Are they able to devote the time required to help
you?
• How many other graduate students have they taken
on for the same period?
• Are they prepared to commit to regularly meeting
with you?

Try to ensure that the supervisor's style, personality
and standards are a close fit with, or complementary
to, your own.
• Since research can be solitary you need someone
who will stimulate you, who will be interested
enough to produce new insights and challenge you
to think in a different way.
• Supplement your own initial impressions with
feedback from current students, lecturers etc.
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Ensure that the supervisor has a proven track
record.
• How many theses have they supervised?
• Did they complete their studies on time?
• Were their alumni satisfied with the supervision
received?
• Did the supervisor guide them in a customised way;
were they available when needed; were they
sufficiently interested in their students' research;
were they open, supportive, reliable, trustworthy,
clear in the relationships and friendly; were they
constructively critical?
• How many students have graduated recently, and
where are they now working?

1.7 Good Research
Clear statement of research aims which defines the
research question.
• Express the thought fully with the least words
possible.
• Keep the sentence length short.
• Misplaced phrases and clauses can create havoc
with the thought.

Sets out clearly what the research is about.
• What it will involve and consent is obtained in
writing on a consent form prior to research
beginning.
The methodology is appropriate to the research
question.
Example: if the research is into people’s
perceptions, a more qualitative, unstructured
interview may be appropriate.
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Example: If the research aims to identify the scale of a
problem or need, a more quantitative, randomised,
statistical sample survey may be more appropriate.
** Good research can often use a combination of
methodologies, which complement one another.
• The research should be carried out in an unbiased
fashion. As far as possible the researcher should not
influence the results of the research in any way.
• From the beginning, the research should have appropriate
and sufficient resources in terms of people, time,
transport, money etc. allocated to it.

Based on an Open System of Thought
• Acceptant of new ideas and open to criticism
from others.
Examines Data Critically Providing the logic of
the relationship between data analysis and
findings.

What is deterring your research?
Age?

Are you suffering from Low Self Confidence?

Are you getting boredom of your research and
learning?
~* Enjoy your learning and research *~
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No Matter You can soon become an unchallenged
Champion…..
But of course with Hard Work and Dedication
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