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He who does not
research has

nothing to teach

Proverb

PICTUREQUOTES . coiw




nition of

search




If we knew what it was we were
doing, it would not be called
research, would it?

— Albert Einstein —

AZ QUOTES



e Research in common parlance refers to a

DEfI N ItIO N Of search for knowledge

e Research is a form of scientific

"eSea rCh investigation.




e “a careful investigation or inquiry specially

Defl N |t|O N Of through search for new facts in any branch of
knowledge.”
Research - The Advanced Learner’s Dictionary

of Current English, Oxford, 1952, p. 1069.




e “systematized effort to gain new
Definition of knowledge.

L.V. Redman and A.V.H. Mory, The Romance
Resea 'C h of Research, 1923, p.10.




e “the manipulation of things, concepts or
symbols for the purpose of generalising to
extend, correct or verify knowledge, whether

Definition of that knowledge aids in construction of

theory or in the practice of an art.”

Research

The Encyclopaedia of Social Sciences, Vol.
IX, MacMillan, 1930.




e Research — combination of two words: Re-
and Search.

« Re: again
 Search: to carefully look for someone or
something.

Definition of

Research

» Research: careful study that is done to find
and report new knowledge about something

Merriam Webster Dictionary




Definition of
Researc h  Research is thus an original

contribution to the existing stock of
knowledge making for its
advancement. It is the pursuit of truth
with the help of studies, observations,
comparisons and experiments.




* In order to be able to contribute new knowledge,
we must be aware of what is already known.

* To know what is already known, we must do a
literature review / search.

* Review — combination of two words: Re- and
View

Befo re  Re: again
e View:
* to look at (something) carefully;

e to think about (someone or something) in a
particular way.

Research....

e Review:

* to look at or examine (something) carefully
especially before making a decision or
judgement;

* to study or look at (something) again




The
Research
Cycle

Y solutions to the problem(s) |

THE RESEARCH PROCESS IS CYCLICAL

.-"'-F--FF'—- -\-\-\-\--\-\"\-\.
Research interprats the meaning
of the data, which leadstoa  /
resolution of the problem, thus .f'f
supporting or not supporting the / .
hypotheses and/or providing | .f 1;'-
atr;w atntr:wer t{;;he questl?]n I."l Research begins with a problem: Y
al began the research | an unanswered quastion in the \
cycle. At this point, one | mind of the researcher \
or more new problems | ’ h
may emerge o __'_'1
~
Hesearch looks for data f ;
directed by the hypotheses f I,-’ .-“ Research i E \ (2
and guided by the problem. | | | a cyolical | ~
The data are collected p roce 55 | Research defines the goal

and organized.

L4\'
Hesearch posits tentative i

through reasonable hypotheses. |

These hypotheses direct the |
researcher to appropriate data. |

Research subdivides the
problem into appropriate

in terms of a clear

statement of the
"’fe\ / problem.

subproblems.



Research Profile

Review
concepts
and theories

Define
research
problem

Formulate
hypothesis

Review
previous
research
findings

Design
research
(including
sample
design)

Collect data
(Execution)

Analyse
data (Test
hypothesis

if any)

Interpret
and
report




seen as joining a
conversation



Research
Methods versus
Methodology:

s there a
difference?

Research methods are the tools or
components a quantitative method such as
guestionnaire that are used for conduction
of research.

Methodology is the justification for using a
particular research method.

For example, if | intend to study the effect of
an intervention on backpain, | may choose
to do a case control study. But decisions
such as whether to use a placebo or gold
standard as control, sample size
determination and statistic to use, are
methodological issues.

Methods are parts of methodology.



Objectives of research

To gain familiarity with a phenomenon or to achieve new insights into it (studies with this
object in view are termed as exploratory or formulative research studies)

To portray accurately the characteristics of a particular individual, situation or a group (studies
with this object in view are known as descriptive research studies)

To determine the frequency with which something occurs or with which it is associated with
something else (studies with this object in view are known as diagnostic research studies);

To test a hypothesis of a causal relationship between variables (such studies are known as
hypothesis-testing research studies).
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The purpose of research is to discover answers to questions through the application of scientific
procedures. The main aim of research is to find out the truth which is hidden and which has not been
discovered as yet.


Research Approaches

Qualitative

Two Major
Approaches to

Biomedical
Research

Quantitative




Definitions

Quantitative Research

e Quantitative methods emphasize Qualitative Research

objective measurements and e Qualitative research is a type of

the statistical, mathematical, or research that collects and works with
numerical analysis of data collected non-numerical data and that seeks to
through polls, questionnaires, and interpret meaning from these data
surveys, or by manipulating pre-existing that help us understand social life
statistical data using computational through the study of targeted
techniques. populations or places.

e Quantitative research focuses on
gathering numerical data and
generalizing it across groups of people
or to explain a particular phenomenon



Quantitative versus Qualitative Research

QUANTITATIVE

AIM: count & classify features, then
construct statistical models to explain the
observation.

Recommended during latter phases of
research projects.

All aspects of the study are carefully
designed before data is collected.

Researcher uses tools, such as
questionnaires to collect numerical data.

QUALITATIVE

AIM: complete, detailed description.

Recommended during earlier phases of
research projects.

The design emerges as the study unfolds.

Researcher is the data gathering
Instrument.
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uses participant observation, 


Quantitative versus Qualitative Research

Quantitative Qualitative

Data is in the form of humbers and
statistics.

Objective - uses precise
measurement & analysis of target
concepts, e.g., guestionnaires

Quantitative data is more efficient,
able to test hypotheses, but may
miss contextual detail.

Researcher tends to remain
objectively separated from the
subject matter.

Data is in the form of words, pictures
or objects.

Subjective — individuals’ interpretation
of events is important ,e.qg., in-depth
Interviews etc.

Qualitative data is more ‘rich’, time
consuming, and less generalizable.

Researcher tends to become
subjectively immersed in the subject
matter.


Presenter
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uses participant observation, 


Quantitative Versus Qualitative Software

Older History: dated back to the early First programs started emerging in the
days of computers early 1980s

Widely employed by researchers inthe = More limited usage, many researchers
field still employing traditional methods

Most packages do the same thing, only  Vastly more different, no two qualitative
their approaches are slightly different, programs take quite the same approach
and their coverage as well

Actually used to analyze the data Merely serves as an aid to the analysis
process. The researcher does the
analysis

07/29/2022 College of Medicine, Ekiti State University, Ado-Ekiti 21
CAQDAS: Computer Assisted Qualitative Analysis Software



Researcher’s

Aspects of Quantitative Studies 1:

Role

Intervene

Experimental
Study

Does not
intervene

Experimental versus nonexperimental studies

Non-
Experimental
study

J
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A fundamental design decision concerns the researcher’s role vis-à-vis study participants. In some studies, the researcher want to test the
effects of a specific intervention. In such experimental studies, researchers play an active role by introducing the intervention. In other
studies, referred to as nonexperimental studies, the researcher observes phenomena as they naturally occur without intervening.


Aspects of
Quantitative

Studies 2:
Comparisons

In some studies, researchers develop
comparisons to provide a context for
interpreting results. The most common of
types of comparison are as follows:

 Comparison between two or more groups.
For example, suppose we wanted to study
the effect of safety education on pedestrian
behavior of school children. To do this, we
might compare the score of children who
had road safety education on pedestrian
safety questionnaire with children who did
not have the training



2. Comparison of one group’s status at two or
more points in time: Seen in pre and post test
studies.

3. Comparison of one group’s status under

AS p ECtS Of different circumstances: For example, we

might compare people’s heart rates during two

QU d ntitative different types of exercise.

. 4. Comparison based on relative rankings: We
St U d 1eS 2 : may compare outcome of patients with
different severity of diseases following an
intervention.

Comparisons

5. Comparison with other studies: Researchers
may directly compare their results with results
from other studies, sometimes using statistical
procedures.




 Between-subjects: Subjects in groups being
compared are different people. E.g., the
hypothesis that tamoxifen reduces the rate
. . of breast cancer in high-risk women could be
D Imensions tested by comparing women who received

tamoxifen and those who did not. In this
Of Resea rc h example, those getting the drug are not the

met h Qd S 1 . same people as those not getting it
* Within-subjects: Subjects in groups being

compared are the same people at different
times or in different conditions. E.g., we
might want to look at the effect of an
analgesic in patients with back pain using
visual analogue scale before and after giving
the analgesic in the same group of patients.

Type of group
Comparison




Data may be collected once in a study or on
multiple occasions:

Dimensions

Of Resea rCh e Cross-sectional studies: collection of data at
one point in time

Met h Od S 2 . * Longitudinal studies: A study in which data

Tl me are collected at more than one point in time

over an extended period.




1. Trend studies are investigations in which
samples from a population are studied over
time with respect to some phenomenon.
Different samples are selected at repeated
intervals, but the samples are always drawn

Types of from the same population.
: : 2. Cohort studies are a particular kind of trend
LOﬂgItUd inal study in which specific subpopulations are
Research examined over time for a particular

phenomenon. The samples are usually drawn
from specific age-related subgroups. For
example, the cohort of women born from
2015 to 2020 may be studied at regular
intervals with respect to health care
utilization.




Types of Longitudinal Research

3. Panel studies: the same people are used to supply data at two or more
points in time. The term panel refers to the sample of subjects providing
data. Because the same people are studied over time, researchers can
identify individuals who did and did not change and then examine
characteristics that differentiate the two groups.

4. Follow-up studies are similar to panel studies but are usually undertaken
to determine the subsequent development of individuals who have a
specified condition or who have received a specified intervention—unlike
panel studies, which have samples drawn from more general
populations. For example, patients who have received a particular
nursing intervention or clinical treatment may be followed to ascertain
the long-term effects of the treatment.



Dimensions of Research methods:
3. Control over independent variable

* Experimental: Manipulation of independent variable, control group,
randomization

* Quasi-experimental: Manipulation of independent variable, but no
randomization or no control group

* Preexperimental: Manipulation of independent variable, no
randomization or control group, limited control over extraneous

variables
* Nonexperimental: No manipulation of independent variable



Characteristics of Experimental studies

A true experimental design is
characterized by the following
properties:

 Manipulation—the experimenter

does something to some of the mmm

subjects Treatment
e C i — : Group
omparison—the experimenter
introduces controls over the
experimental situation, including the  Control YES 0, None 0,
use of a control group Gz

e Randomization—the experimenter
assigns subjects to a control or

experimental group on a random basis Symbolic representation of a | |
pretest—posttest (before—after) experimental design



O e This involves doing something to study

participants. The introduction of that
“something” (i.e., the experimental
treatment or intervention) constitutes the
independent variable. The experimenter
Ma n| U Iat|0n manipulates the independent variable by

p administering a treatment to some
subjects and withholding it from others (or
by administering some other treatment).
The experimenter thus consciously varies
the independent variable and observes
the effect on the dependent variable.




Control

Control is the situation when an intervention is withheld from a comparison
group. This is achieved in an experimental study by the following:

Manipulation

Randomization,

Carefully planned experimental protocols, and
Creating a comparison group.

The term control group refers to a group of subjects whose performance on
a dependent variable is used to evaluate the performance of the
experimental or treatment group (the group that receives the intervention)
on the same dependent variable.

= W



e No treatment/Intervention: Not always
feasible or ethical

e Placebo

Types of

e Standard or Gold treatment/Intervention

Contro | S  An alternative treatment

e Different doses of treatment

e Delayed intervention/treatment




e This is also called random assignment

e |tinvolves placing subjects in groups at
random.

 Randomization essentially means that every
subject has an equal chance of being
; 1 assigned to any group. If subjects are placed
RandOmlzathn in groups randomly, there is no systematic
bias in the groups with respect to attributes
that could affect the dependent variable.

e Randomization remains the most
trustworthy and acceptable method of
equalizing groups.




Experimental
Designs

These 2 are
similar to
each other

NAME OF
DESIGN

PREINTERVENTION WITHIN- OR
DATA? BETWEEN-GROUPS

FEATURES

Posttest-only
(after-only)

MNo Between

One data collection point after the
intervention; not appropriate for
measuring change

Pretest—posttest
(before—after)

Yeas Bebtween

Data collection both before

and after the intervention;
appropriate for measuring
change; can determine
differences between groups
(experimental) and change within
groups (quasi- experimental)

Solomon four-group

For some Bebween

subjects

Data collection before and after
the intervention for one experi-
mental and one conirol group,
but after only for a second

experimental and control group,
to assess pretest effects

Factorial

Optional Between

Experimental manipulation of more
than one independent variable;
permits a test of main effects for
each manipulated variable and
interaction effects for combinations
of manipulated variables

Randomized
block

Optional Between

Random assignment to groups
within different levels of a blocking
variable that is not under experi-
mental control (e.g., gender)

Crossover/repeated
measures

Optional Within

Subjects are exposed to dll freat-
ments but are randomly assigned

to different orderings of treatments;
subjects serve as their own conirols




e Experimental designs with more than one
independent variable.

 The term factor refer to each of manipulated
independent variables

Fa cto I"i d | * For example, gender has two levels (male
: and female) while economic status may have
DGSlgnS three levels (low, middle and upper classes).

e A factorial design may investigate the effects
of gender and economic status on a
dependent variable e.g., Outcome of a
disease.




Convention
for

presenting
factorial
designs

Multiplication Notation is
commonly used for this



Multiplication Notation

A 3 x 4 factorial design

The number of numbers indicates

how many factors there are.

There are 2 factors because
there are 2 numbers (3&4).



Multiplication Notation

A 3 x 4 factorial design

The number values tell you

how many levels are in
each factor.

e Factor 1 has 3 levels.

e Factor 2 has 4 levels.



Two types of effects can emerge in multi-factorial
designs:

e Main Effects: This is the effect of one
i independent variable on the dependent variable,
O utcomes |In ignoring the effects of all other independent
) variables. There is one main effect for every
Fa Ctor|a| independent variable in the study

 Interaction Effects: When the effect of one
independent variable on the dependent variable
changes depending on the level of another
independent variable. The interaction effect is
what makes factorial designs much more
powerful than single factor designs.

Designs




Outcomes in Factorial Designs

Outcome of treatment
of back pain with drugs
and physiotherapy.
Outcome of treatment
was measured with the
Visual Analogue Scale
(VAS), in which a lower
score means better pain
control.

VAS Score

Drug

No Drug

—— N0 Physiotherapy

Physiotherapy
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(A) Both lines are not parallel, meaning there is an interaction eff ect. An interaction eff ect is indicated when the two lines representing the second independent variable are not parallel. (B) Th e diff erence between the drug and no-drug group was greater for no-physiother- apy subjects than for physiotherapy subjects. (C) Th ere was a greater diff erence between Physiotherapy and No-physiotheray for subjects in the No-drug group than there was for subjects in the drug group. 


Covariate

Design

Covariates are used when the subjects differ
because of the influence of a continuous
variable.

The variable is measured before the
interventions are applied, and during statistical
analysis the differences caused by the covariate
would be accounted for.

Covariates are the variables you adjust for in your
researches.

For instance, if you are testing a new drug for
the treatment of hypertension. Knowing weight
of patients will affect their blood pressure, you
can measure the weight of the patients, and use
that continuous variable as a covariate in the
subseqguent analysis that would control for the
weight of the patients and statistically equalize it.



QUASI-EXPERIMENTAL DESIGN

* Quasi-experiments, like true
experiments, involve the
manipulation of an independent
variable, that is, an mterventllon.
However, quasi-experimenta
designs lack randomization to Randomized? | Pre-test | Intervention | Post-test
treatment groups, which No 0 Yes 0
. . 1 2
characterizes true experiments.

) No 0, None 0,
 The pre and post test designs
ensure that pre-experimental
differences/similarities can be _ .
detected during analysis. It is a sort Symbolic representation of a o |
of compensation for the lack of pretest—posttest (before—after) quasi-experimental design

randomization



Pre-experimental Design

* Pre-experiments, like true
experiments, involve the
manipulation of an independent

variable, that is, an intervention.
. . Randomized? Intervention
However, pre-experimental designs  Laidu L M T (R
o) es 5

lacks both randomization to None
treatment groups as well as a pre- No None M 0,
test.

Symbolic representation of pre-experimental design
* Thus, one cannot really say if the
observed difference in group was
not due to an underlying difference
between the groups.



F
C
C

research designs.

ow diagram

ifferent

Jantitative

Is there an intervention
(control over the independent variable)?

rd g

NO YES

, v

Nonexperimental
Research treatment groups?

e

NO

v

Are there efforts to compensate
for the lack of random assignment?

= ey

riD YES
Preexperimental Quasi-experimental

Research Research

Is there random assignment to

N

YES

v

Experimental
Research




Advantages
of

Experimental
method

1.

It provides researchers with a high level of
control.

There is no limit to the subject matter or
industry involved.

Experimental research provides conclusions
that are specific.

The results of experimental research can be
duplicated.

Natural settings can be replicated with faster
speeds.

Experimental research allows cause and effect
to be determined.

It can be combined with other research
methods.
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. It provides researchers with a high level of control. �By being able to isolate specific variables, it becomes possible to determine if a potential outcome is viable. Each variable can be controlled on its own or in different combinations to study what possible outcomes are available for a product, theory, or idea as well. This provides a tremendous advantage in an ability to find accurate results.
2. There is no limit to the subject matter or industry involved. �Experimental research is not limited to a specific industry or type of idea. It can be used in a wide variety of situations. Teachers might use experimental research to determine if a new method of teaching or a new curriculum is better than an older system. Pharmaceutical companies use experimental research to determine the viability of a new product.
3. Experimental research provides conclusions that are specific. �Because experimental research provides such a high level of control, it can produce results that are specific and relevant with consistency. It is possible to determine success or failure, making it possible to understand the validity of a product, theory, or idea in a much shorter amount of time compared to other verification methods. You know the outcome of the research because you bring the variable to its conclusion.
4. The results of experimental research can be duplicated. �Experimental research is straightforward, basic form of research that allows for its duplication when the same variables are controlled by others. This helps to promote the validity of a concept for products, ideas, and theories. This allows anyone to be able to check and verify published results, which often allows for better results to be achieved, because the exact steps can produce the exact results.
5. Natural settings can be replicated with faster speeds. �When conducting research within a laboratory environment, it becomes possible to replicate conditions that could take a long time so that the variables can be tested appropriately. This allows researchers to have a greater control of the extraneous variables which may exist as well, limiting the unpredictability of nature as each variable is being carefully studied.
6. Experimental research allows cause and effect to be determined. �The manipulation of variables allows for researchers to be able to look at various cause-and-effect relationships that a product, theory, or idea can produce. It is a process which allows researchers to dig deeper into what is possible, showing how the various variable relationships can provide specific benefits. In return, a greater understanding of the specifics within the research can be understood, even if an understanding of why that relationship is present isn’t presented to the researcher.
7. It can be combined with other research methods. �This allows experimental research to be able to provide the scientific rigor that may be needed for the results to stand on their own. It provides the possibility of determining what may be best for a specific demographic or population while also offering a better transference than anecdotal research can typically provide.



Disadvantages
of

Experimental
method

Results are highly subjective due to the
possibility of human error.

Experimental research can create
situations that are not realistic.

It is a time-consuming process.

There may be ethical or practical problems
with variable control.

Extraneous variables cannot always be
controlled.

Participants can be influenced by their
current situation.

Human responses in experimental
research can be difficult to measure.
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Results are highly subjective due to the possibility of human error. �Because experimental research requires specific levels of variable control, it is at a high risk of experiencing human error at some point during the research. Any error, whether it is systemic or random, can reveal information about the other variables and that would eliminate the validity of the experiment and research being conducted.
2. Experimental research can create situations that are not realistic. �The variables of a product, theory, or idea are under such tight controls that the data being produced can be corrupted or inaccurate, but still seem like it is authentic. This can work in two negative ways for the researcher. First, the variables can be controlled in such a way that it skews the data toward a favorable or desired result. Secondly, the data can be corrupted to seem like it is positive, but because the real-life environment is so different from the controlled environment, the positive results could never be achieved outside of the experimental research.
3. It is a time-consuming process. �For it to be done properly, experimental research must isolate each variable and conduct testing on it. Then combinations of variables must also be considered. This process can be lengthy and require a large amount of financial and personnel resources. Those costs may never be offset by consumer sales if the product or idea never makes it to market. If what is being tested is a theory, it can lead to a false sense of validity that may change how others approach their own research.
4. There may be ethical or practical problems with variable control. �It might seem like a good idea to test new pharmaceuticals on animals before humans to see if they will work, but what happens if the animal dies because of the experimental research? Or what about human trials that fail and cause injury or death? Experimental research might be effective, but sometimes the approach has ethical or practical complications that cannot be ignored. Sometimes there are variables that cannot be manipulated as it should be so that results can be obtained.
5. Experimental research does not provide an actual explanation. �Experimental research is an opportunity to answer a Yes or No question. It will either show you that it will work or it will not work as intended. One could argue that partial results could be achieved, but that would still fit into the “No” category because the desired results were not fully achieved. The answer is nice to have, but there is no explanation as to how you got to that answer. Experimental research is unable to answer the question of “Why” when looking at outcomes.
6. Extraneous variables cannot always be controlled. �Although laboratory settings can control extraneous variables, natural environments provide certain challenges. Some studies need to be completed in a natural setting to be accurate. It may not always be possible to control the extraneous variables because of the unpredictability of Mother Nature. Even if the variables are controlled, the outcome may ensure internal validity, but do so at the expense of external validity. Either way, applying the results to the general population can be quite challenging in either scenario.
7. Participants can be influenced by their current situation. �Human error isn’t just confined to the researchers. Participants in an experimental research study can also be influenced by extraneous variables. There could be something in the environment, such an allergy, that creates a distraction. In a conversation with a researcher, there may be a physical attraction that changes the responses of the participant. Even internal triggers, such as a fear of enclosed spaces, could influence the results that are obtained. It is also very common for participants to “go along” with what they think a researcher wants to see instead of providing an honest response.
8. Manipulating variables isn’t necessarily an objective standpoint. �For research to be effective, it must be objective. Being able to manipulate variables reduces that objectivity. Although there are benefits to observing the consequences of such manipulation, those benefits may not provide realistic results that can be used in the future. Taking a sample is reflective of that sample and the results may not translate over to the general population.
9. Human responses in experimental research can be difficult to measure. �There are many pressures that can be placed on people, from political to personal, and everything in-between. Different life experiences can cause people to react to the same situation in different ways. Not only does this mean that groups may not be comparable in experimental research, but it also makes it difficult to measure the human responses that are obtained or observed.
The advantages and disadvantages of experimental research show that it is a useful system to use, but it must be tightly controlled in order to be beneficial. It produces results that can be replicated, but it can also be easily influenced by internal or external influences that may alter the outcomes being achieved. By taking these key points into account, it will become possible to see if this research process is appropriate for your next product, theory, or idea.



 The advantages and disadvantages of
experimental research show that it is a useful
system to use, but it must be tightly
controlled in order to be beneficial. It
produces results that can be replicated, but it
can also be easily influenced by internal or
external influences that may alter the
outcomes being achieved. By taking these
key points into account, it will become
possible to see if this research process is
appropriate for your next product, theory, or
idea.

In conclusion




Thank You

To ask questions, please join the forum at
www.oluwadiya.com
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