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OUTLINE
How do you Conduct Research
Importance of Higher degrees
Consultation of Books, Journal and 

other Literature
Conference attendance



What is Research?

I will not go by popular definition
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What is Research?
1. Research is solving problems that have no known 

solution by anyone in the world
2. Research: Anything that can be learned, by 

definition, is not research. Research is not Learning 
from books, papers, news reports.

3. "Searching online" is not research
4. Why do we do research? 

a) Understand the natural or Physical world
b) Solve new problems
c) Improve existing solutions
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Science is used to explore and solve wide ranging issues
about our natural world using scientific methods to solve
today problem. For example:
Finding a cure for COVID-19
Making our homes and businesses more energy 

efficient
Discovering the cause and cure for Ebola
Finding new ways to manage and recycle waste

without destroying our environment
Slowing climate change & ocean acidification by 

creating alternate energy resources.
The list goes on…..think out of the box!



What is Science?
Science is the concerted human effort to 
understand better 
I. the history of the natural world and
II. how the natural world works



Four things science is not

1. Science Is not Art.
2. Science is not Technology.
3. Science is not Truth and Science is not

certainty.
4. Science is not a religion or a belief

system.



Science Asked Three Basic Questions

a.What is there? 

b. How does it work? 

c. How/Why did it come to be this way? 



The Seven Characteristics of Science (SHOERAP)

1. Structured way of thinking
2. Human activity
3. Observable
4. Experiment
5. Repeatable
6. Assumes the Universe can be ordered
7. Public and Verifiable



Scientific Research Versus Everyday Research

Scientific ResearchEveryday Research



Why Do We Do Research"?
• Let’s look around us? How many things were 

unavailable 120 years ago? e.g.,
– Spacecraft
– Electronic tolls gate collector on highways
– Global positioning systems
– Social networks, Facebook, twitter, WhatsApp's etc.
– Autonomous vehicles
– Jet airplane
– Digital cameras
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Why Do We Do Research? 
• "Research" means to invent new knowledge, 

never known before.
• Anything in textbooks is already known. 

Students learn what is already known and 
have no experience creating new knowledge. 

• To become competitive in career, one must 
have the skills and methodologies to discover 
new knowledge, i.e., doing research.
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Importance of Higher degrees
i. Learn research methodologies to solve real 

problems
ii. Work in teams and make friends
iii. Enhance communication (writing and 

speaking)
iv. Develop leadership skills
v. Integrate the knowledge from multiple 

courses
vi. Improve prospect in employment (or 

advanced degrees)
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Classroom vs. Research
Classroom Research
Learning (acquiring), Input Solution (producing), Output
Everything resets every 
semester

Continue until solutions are 
found

Instructor knows answers Nobody knows the answer
Homework assignments and 
exams

Need to design evaluation 
metrics
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Learning focuses on "input".

Research focuses on "output".
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Don't enter a research project 
"to only learn".

Enter a research project
"to contribute".
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Important Research Questions
Rarely ask questions and How to think like 

researchers.
• What is the real problem? 
• Why is the problem important? To whom?
• What has been done? What can be improved 

in existing solutions?
• What is your new solution? How is it 

different?
• Is the new solution better? In what ways? By 

how much?
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Doing Research Needs Efforts

• Put in many hours before you can do 
anything good research
– understand the research focus
– learn the relevant knowledge / tools / skills
– familiarize what has been done
– know your team members and their 

responsibilities
• Get a research topics, survey existing 

solutions, compare solutions, document the 
process and do start your e work 18



The most important things common
across the different fields of science is
that:
1. Making and recording observations or 
simulations of nature, in order to learn more
about how nature works.

2. One of the main goals is to show that old
ideas may be wrong and that, instead, new 
ideas may better explain nature.



Scientific Investigation and Process
Most scientific ideas, comes while
 Jogging /walking/driving,
 in the shower,
 in a laboratory,
it involves continuous observations,
questions, multiple hypotheses. It seldom
"concludes" and never "proves."



Science is not always a step by step process, but a
whirlpool of ideas, experience, intuition, evidence,
and serendipity i.e. not by chance or accident!



1. Systematic observation: two 
methods of data collection  

i) Gathering information without 
interviewers. 
ii) Data are collected according to well 
defined rules and procedures.

2. Modeling is the mathematical 
representation of a real phenomenon that 
is difficult to observe directly.



Models are only approximations of the objects and
systems they represent—not exact replicas.

3. Simulation imitates the real-world
i. Create a model to represents the system and the operation
of the system over time.
Simulations are used in many ways in modern research
laboratory; e.g.,
i. to testing the limits of a system.
ii. are often used in training & education scenarios.



4. Field studies: collecting data outside of the LAB. It 
takes time and costs lots of money, but the amount and
diversity of the data collected can be invaluable.

5. Controlled experiment: the test changes only one 
variable at a time in order to isolate the results.
The Scientific Process is repeatable. 
You can start anywhere in this process to kick off new 

ideas or rethink old ideas. 
However, we usually start at the beginning to repeat and 

recheck previous work.
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Research Methodology
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Stating a Problem and Observations
A new problem, begins by observing and
gathering data. 
Scientists are tuned: e.g. Deck Officer 
conning a ship, a Police Patrol, a Doctor or 
Nurse.
Trained observers see things a bit
differently A trained observer see beyond
observations and connect the observations to
possible causes.



Taking data - learning to take good data, help
sort things out e.g. quantitative and
qualitative.
Creating Inferences: An inference is a 
reasonable conclusion based upon
observations.
Inferences are not necessarily accurate! 
can be strengthened or weakened as you get
more / new data. 



The 2-planks: same length, at the same angle,
One is lined with carpet, while the other is just 
wood, a golf ball and a tennis ball. 

Experimental Design
Do balls roll faster on different surfaces?

Is this Ball Experiment Controlled? Yes Or NO



Experimental Design
By asking specific, testable 
questions, we can avoid poorly-
designed experiments. Experiments 
with more than one independent 
variable are not testable.

Therefore, 
i) a good check is whether it asks about a single 
independent variable. 
ii) Hypotheses can be used to inform our question 
vice-versa. 
iii) ask specific, testable questions, to propose 
testable hypotheses



Experimental Design

Do balls roll faster on different surfaces?

Presenter
Presentation Notes
Note: It is possible to measure how multiple variables are individually impacted by the independent variable. Therefore, it is possible (and common) to assess multiple dependent variables in experiments.



Key Elements in Setting Up An Experiment
Identify:-

1. the study subject, or the object being studied.
2. the Manipulated or Independent Variable. This

is changed to test the hypothesis.
3. the Responding or Dependent Variable(s). This is

measured to get the results.
4. Controlled variables – these are kept the same

during the experiment to avoid errors.
5. the Control Trials or Controls.  The results of 

these trials are compared to the experimental trials.





(a) Relationship diagram for weight 
reduction

(b) Variable relationship to reduce the product 
cost

Systematic Thinking

It provides a visual tool for 
learning. The picture helps to 
understand some of the 
critical elements of thinking 
systemically. A systems 
picture can indeed be worth a 
thousand words. 

Systematic 
thinking is a 
wonderful tool 
for 
understanding 
the problem 
under study. 



Controlling Variables
There are two ways to control variables:

1. Create a carefully controlled climate for all
trials. (Experiment & Control trials)

2. Expose the experimental and control trials to
the same changing conditions.

Example 1: if you perform an experiment outdoors,
all trials will experience the same changes in the
weather. These variables are “controlled” for as all 
trials are getting the same changes in temperature,
humidity, etc.



QUANTITATIVE RESEARCH QUALITATIVE RESEARCH

Associated with tradition
(there is  reality out there that can be  
studied and known)

Associated with Naturalistic inquiry 
(reality is not a fixed entity but rather a 
construction of individual  participating in 
the research)

Gathers numerical values as its data Gathers narrative description as its data

Investigates concepts, constructs  and 
variables Investigates phenomena and  concepts

Uses deductive reasoning

Use subjectivity that enriches the  
analytical insightsUses control (imposing condition so  that 

biases are minimized and  validity and 
precision are  maximized)

Gathers empirical evidence (from  
objective reality collected through 
senses)

Gather information, insights that  lead to 
search for further evidence  (subjective)

Takes place both in natural as well  as in 
laboratory setting Takes place in the field
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What is ethics?



38
www covenantuniversity edu ng

Definition of research ethics:

Research ethics provide guidelines for the 

responsible conducts in research. In addition, 

research ethics educates and monitor the 

researchers conducting research to ensure high 

ethical standards.
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tWo vieWs on ethics

• The Deontological view
The ends of the research never justifies
unethical behaviour. Do to others as you
would have them do to you.
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the teleological vieW
• The ends serves by your research 

justify the means (weighing benefits 
against costs, but for whom?). 
However, if it is a matter of life and 
death, maybe the means become more 
acceptable than otherwise. 

• Falsify Atmospheric data can crash an 
Airplane
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ethical issues at specific stages 
of the research process

• Ethical issues during the design and gaining 
access

• Ethical issues during the data collection 
stage

• Ethical Issues associated with data 
processing and Storage 

• Ethical issues related to analysis and 
reporting 



RESEARCH 
ETHICS ISSUES

Authorship Peer reviewPlagiarism 

Research with 
animals Data managementResearch misconduct

Research with 
human subjects Conflicts of interest



Authorship 

Authorship is the process of deciding whose names belong    

on a research paper.

In many cases, research evolves from collaboration and 

assistance between experts and colleagues. Some of this 

assistance will require acknowledgement and some will 

require joint authorship.

Each person listed as an author on an article should have 

significantly contributed to both the research and writing.
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Authorship 

“Can I be a co-author?”

“Sure! But only if you…

1. Contributed substantially to the research, AND…

2. Wrote or revised all or parts of the manuscript, AND…

3. Approved the final version of the entire article.”



Plagiarism 

Plagiarism is the act of passing off somebody else’s 

ideas, thoughts, pictures, theories, words or stories 

as your own.

If a researcher plagiarizes the work of others, they 

are  bringing into question the integrity, ethics 

and trustworthiness of the sum total of his or her 

research.
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Plagiarism 

Types of plagiarism:

i. Intentionally take a passage word-for-word, put it in 

their own work, and do not properly credit the original 

author.

ii. Unintentionally paraphrased and fragmented texts the    

author has pieced together from several works without 

properly citing the original sources.



Plagiarism 
The following advice to avoid plagiarism. 

A researcher preparing a written manuscript should cite the 

original source if he or she:

i. Quotes another person’s actual words, either oral or written.

ii. Paraphrases another person’s words, either oral or written.

iii. Uses another person’s idea, opinion or theory.

iv. Borrows facts, statistics, or other illustrative material, unless 

the information is common knowledge.



Plagiarism 
To avoid unintentional or accidental plagiarizing of another 

person’s work, use the following tips from the Northwestern 

University website:

i. Cite all ideas and information that is not your own and/ or is not 

common knowledge.

ii. Always use quotation marks if you are using someone else’s words.

iii. At the beginning of a paraphrased section, show that what comes next 

is someone else’s original idea.

iv. At the end of the paraphrased section, place the proper citation.



Peer review 

Peer review is the process in which the author submits a 

written manuscript or article to a journal for publication. 

The process involves the following:

1. Reviewers and editors read and evaluate the article.

2. Reviewers submit their reviews back to the journal editor.

3. The journal editor takes all comments, including their own, and 

communicates this feedback to the original author.
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Peer review 

The peer review process seldom proceeds in a 

straight line. 

The entire process may involve several rounds of 

communication between the editor, the reviewers, 

and the original author before an article is fully 

ready for publication.



Conflicts of interest 

Conflict of interest arise when a person’s (or an organization’s) 

obligations to a particular research project conflict with their 

personal interests or obligations.

A researcher should attempt to identify potential conflicts in order to 

confront those issues before they have a chance to    do harm or 

damage. If exist, then the objectivity of the researcher and the 

integrity of the research results can be questioned by any person 

throughout the research review process.
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Data management 

Data management references three issues:

i. The ethical and truthful collection of reliable data.

ii. The ownership and responsibility of collected data.

iii. Retaining data and sharing access to collected data with colleagues and 

the public. 

A clear, responsible, ethical sound, and carefully outlined  for data 

management is required at the beginning of the research to prevent 

all manners of conflicts and inappropriate research methods.
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Research misconduct 

Research misconduct is the process of identifying and 

reporting unethical or unsound research.

Its components are as follow:

Fabrication is making up data or results and recording or reporting 

them.

Falsification is manipulating research materials, equipment or 

process, or changing or omitting data or results.

Plagiarism is the appropriation of another person’s idea, processes, 

results, or words without giving appropriate credit.
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Research misconduct 

Any person who knows that research is being 

conducted unethically should raise his or her 

concerns to the appropriate authorities, whether 

that person is involved in that research or not.



Research with human subject 

The issues concerning research with human subjects 

involves topics ranging from voluntary participation in 

research to      fair selection and justice.

This variety makes the topics surrounding research ethics 

with human subjects a challenging but important charge.

Respect for persons – Informed consent

Respect for persons – Privacy and confidentiality
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Respect for persons – Informed Consent

Exist to ensure that all research involving human subjects allows for 

voluntary participation by subjects who understand what 

participation entails. 

Informed consent means that people approached and asked to 

participate in a research study must:

i. Know what they are getting involved with before they commit.

ii. Not be coerced or manipulated in any way to participate.

iii. Must consent to participate in the project as a subject.
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Covenant Health Research  Ethics Committee (CHREC)
Consent Form

Dear Participant (parent, principal, guardian),

We are undertaking a research project in the Medical Physics research at Covenant University Ota

Nigeria 2012. This ethics statement is to assure you that we will observe good ethical practice

throughout the research.

This means that:

• Written ethical permission will be secured before the research commences;

• Confidentiality will be observed at all times, and no names or identifying personal features will be

revealed during the study;

• Participants will be kept informed at all times and will have access to the research report before it is

published;

• We will report only that which is in the public domain and in accord with Nigeria Law;

• All participants have the right to withdraw from the research at anytime and all data relating to them

will be destroyed.

Your signature_________________

Contact information:

Department Physics

Covenant University Ota

Prof Omotosho dayovic@yahoo.com

mailto:dayovic@yahoo.com


Respect for persons –
Privacy and Confidentiality

People have a right to protect themselves, and information gathered 

during research participation could harm a person by violating their 

right to keep information about themselves private.



Research with animals 

Animals play a significant role in research. (esp. in 

medical and pharmaceutical research)

To ensure that research with animals is conducted 

ethically and responsibly, the government has 

created regulations involving the use and care of 

animals involved in teaching, testing and research.
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Research with animals 

In order to prevent the mistreatment of animals, The 

Animal Welfare Act exists in order:

“(1)  To ensure that animals intended for use in research facilities or for 

exhibition purposes or for use as pets are provided human care and 

treatment; 

(2) to assure the human treatment of animals during transportation in 

commerce; and 

(3) to protect the owners of animals from the theft of their animals by 

preventing the sale or use of animals which have been stolen.”



Developing Research
Skills



INTRODUCTION

Planning for your personal development is an
integral part of carrier journey. you will need to
develop, 
i. knowledge of your subject,
ii. a range of skills to become an independent
researcher. 
iii. define your starting point and where you want to
be, plan an efficient route to get there.  



Seven Important Research Skills

1. Research skills and techniques
2. Research environment: National & 

International
3. Research management
4. Personal effectiveness
5. Communication skills
6. Networking and team work
7. Career management



Research Skills and Techniques

1. Ability to recognise and validate problems
2. Original, Independent and Critical thinking, and the
ability to Develop Theoretical Concepts

3. knowledge of recent advances within one's field and in
related areas

4. An understanding of relevant research methodologies
and techniques and their  appropriate application within
one's research field.

5.The ability to critically analyse and evaluate your
findings and those of others.

6. Ability to summarise, document, report and reflect on
progress.



Research Environment

1. Broad understanding of the context, at the
national and international level, in which research
takes place.

2.Demonstrate awareness of issues relating to the
rights of other researchers, of research subjects,
and of others who may be affected by the research,
e.g. confidentiality, ethical issues, attribution,
copyright, malpractice, ownership of data and the
requirements of the Data Protection Act.

3. Appreciation of standards of good research
practice in their institution and/or discipline.



Research Environment Continue

4. Understand relevant health and safety issues
and demonstrate responsible working practices
5.Understand the processes for funding and
evaluation of research.

6. Justify the principles and experimental
techniques used in one's own research.

7. Understand the process of academic or
commercial exploitation of research results.



Research Management

1. Apply effective project management through
the setting of research goals, intermediate
milestones and prioritization of activities.

2. Design and execute systems for the acquisition
and collation of information through the
effective use of appropriate resources and
equipment.

3. Identify and access appropriate bibliographical
resources, archives, and other sources of relevant
information.



Research Management Continues

4.use Information Technology appropriately
for database management, recording and
presenting information



Personal Effectiveness

1. Willingness and ability to learn and acquire
knowledge.

2. Be creative, innovative and original in one's approach
to research.

3. Be flexibility and open-mindedness.
4. Self-awareness and the ability to identify own training

needs.
5. Self-discipline, motivation, and thoroughness.
6. Recognise boundaries and draw help / support as

appropriate.
7. Show initiative, work independently and be self-

reliant.



Communication Skills 

1.Write clearly and in a style appropriate to purpose, e.g.
progress reports, published documents, thesis.

2. Construct coherent arguments and articulate ideas
clearly to a range of audiences, formally and informally
through a variety of techniques.

3.Constructively defend research outcomes at seminars
and viva examination.

4.Contribute to promoting the public understanding of
one's research field e.g 5G & COVID-19.

5.Effectively support the learning of others when
involved in teaching, mentoring or demonstrating
activities



Networking and Teamwork

1. Develop and maintain co-operative networks
and working relationships with supervisors,
colleagues and peers, within the institution and
the wider research community. 

2.Understand one's behaviours and impact on
others when working in and contributing to
the success of formal and informal teams.

3. Listen, give and receive feedback and
respond perceptively to others. 



Career Management

1. Appreciate the need for and show commitment to
continued professional development. 

2.Take ownership and manage one's career
progression, set realistic and achievable career
goals, and identify ways to improve employability.

3. Demonstrate an insight into the transferable
nature of research skills to other work 
environments and the range of career opportunities
within and outside academia.



Career Management Continue

4. Present your skills, attributes and
experiences through effective CVs,
applications and interviews. 



QUESTION 

AND ANSWER 

SESSION



Questions:
1. What is research?
2. What must we do to avoid plagiarism in writing 

a research article?
3. What is research ethics and why is it 

important?
4. What are the importance of informed consent?
5. What is Career Management?
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THANK 
YOU…
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