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DEVELOPING A
RESEARCH IDEA




FORMULATION OF RESEARCH QUESTION

Ratan SK, Anand T, Ratan J. Formulation of research question-Stepwise
approach. Journal of Indian Association of Pediatric Surgeons. 2019

Jan;24(1):15.
* “The most successful research topics are Table 1: Potential problems and solutions while making
narrowly focused and carefully defined but research question
) . Problem Solution
are 1mP0ftant Pafts Of a bfoad'l'allglng, Too broad Specify lesser variables; narrow the question
complex problem.” Nm_ enough Expanﬁl incll.l.tsiqn criteria; modify
subjects exclusion critenia; add other sources:
lengthen study time
e acronym “FINERMAPS” :
y IN Methods beyond Collaborate; learn skills
 feasible, interesting, novel, ethical, relevant, skill of investigator
manageable, appropriate, potential value, Too expensive Fewer subjects/measurements; less

publishability, and systematic expensive measurements; fewer follow-ups
’ Not interesting/ Consult with mentor/peers; modify

relevant research Q




FORMULATION OF RESEARCH QUESTION

Table 2: Examples of few bad (left-hand side column) and few good (right-hand side) research questions

Bad examples of research question

Good examples of research question

Very narrow: What 1s the protein-energy malnutrition in
schoolchildren in Delli?

This 15 too narrow because it can be answered with a simple
statistic. Questions that can be answered with a “yes” ora
“no” should also typically be avoided

Unfocussed: What are the effects of protein-energy
malnutrition in schoolchildren in New Delhi?

This question 1s so broad that research methodology would be
very difficult and the question 1s too broad to be discussed ina
typical research paper

Very objective: How much time do young children n Delh1
spend doing physical activity per day?

This question may allow the researcher to collect data but
does not lend 1tself to collecting data that can be used to create
a valid argument because the data 1s just factual information
Too simple: How are school systems in various schools of
Delhi addressing childhood behavioral problems?

This information can be obtained without the need to collect
unique data. The question could be answered with a simple
online search and does not provide an opportunity for analysis

Less narrow: How does the education level of the parents impact
protein-energy malnutrition in schoolchildren of Delhi?

This question 15 more specific will lead to more meaningful research
and the results would provide the opportunity for an argument to be
formed

More focused: How does protein-energy malnutrition among children
affect academic performance in elementary schoolchildren in Delhi?

This question has a very clear focus for which data can be collected,
analyzed, and discussed

More subjectiver What 1s the relationship between physical activity
levels and childhood obesity?

This 1s a more subjective question that may lead to the formation

of an argument based on the results and analysis of the data. It 1s
mnteresting and relevant too

More complex: What are the effects of intervention programs in the
elementary schools on the rate of childhood psychological health
among 6% 9™ grade students?

This question 15 more complex and requires both investigation and
evaluation which will lead the research to form an argument that may
be discussed. It 1s mteresting and relevant




A FRAMEWORK FOR CONSTRUCTING AN
APPROPRIATE QUESTION

Table 1 Overview of PICOTS and PPOTS

PICO PPO
Therapeutic Diagnostic Prognostic
Patients What patient group? What patient group? Patients What patient

group?

Intervention

In what surgical
treatment, procedure,
or implants are you
interested?

What diagnostic
procedure?

Comparison

What is the comparison
(control) treatment?

Is there a gold or suit-
able reference
standard?

Prognostic factors

What primary prog-
nostic (risk) factor
might influence
outcome?

What other factors
might influence
outcome?

Outcomes

In what outcomes are
you interested?

(e.g., pain)

Are you interested in
validity (e.g., sensitivi-
ty/specificity), and/or
reliability (e.g., inter/in-
tra rater reproducibility)

Outcomes

In what outcome(s)
are you interested?
(e.qg., nonunion)

Timing

What follow-up times
are important

Does timing of the test
influence the outcome

Timing

What timing of fol-
low-up or assess-
ment of outcome is
important (e.g.,
perioperative)

Setting (or study design)

In what setting(s) is
treatment performed
(e.g., in the emergency
department)

Under what conditions
or locations (setting) is
the diagnostic test
performed?

Setting (or study
design)

What conditions or
settings are impor-
tant to consider?

PICO (Patients, Intervention, Comparator, Outcomes) table for designing
your question

Included Excluded
Patients Degenerative disc disease at one level of the lumbar spine All other diagnoses (ie, tumor, traumay;
2- or 3-level disc disease; cervical disease
Intervention  Artificial disc replacement
Comparator ~ Fusion
Qutcome Death, infection, subsidence and migration, loss of disc height, All other complications

heterotopic ossification and spentaneous fusion, reoperation
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STUDY DESIGNS
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hemistry, biology, Phase | study — e —
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Gene sequencing Group study Historical

Case control
study
Cross-sectional study

Ecological study
Monitoring,
Surveillance

Description with

gl
]

g

case report

registry data

This scheme is intended to
classify the study fypes as
clearly as possible. In the
interests of clarity, we have
excluded clinical epidemiology
—a subject which borders on
both clinical and epidemiological
research (3). The study types

in this area can be found

under clinical research and

epidemiology.

Rohrig B, du Prel JB, Wachtlin D,
Blettner M. Types of study in
medical research: part 3 of a
series on evaluation of scientific
publications. Dtsch Arztebl Int.
2009 Apr;106(15):262-8. doi:
10.3238/arztebl.2009.0262.

Epub 2009 Apr 10. PMID:
19547627; PMCID:
PMC2689572. 8



FORMAL RESEAI;C
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Tawfik GM, Dila KA,
Mohamed MY, Tam DN,
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NT. A step by step guide
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systematic review and
meta-analysis with
simulation data. Tropical
medicine and health. 2019
Dec;47(1):1-9.




TYPES OF HYPOTHESIS

There are different types of hypothesis

Null: states that there is no relationship between two
variables.

Correlative: establishes that there is a relationship between
two or more variables.

* It, however, does not specify the character/nature of such
established relationship.

Directional: implies the direction of relationship between
two or more variables and such variables in directional
hypothesis likely decrease or increase due to some factors.

Causal: proposes a cause that affects relationship between
two or more variables

10



EUREKA!

* Proposed research title for hands on:

* In medical students, does the
integration of gamification into the
curriculum, compared to the
standard curriculum, improve
knowledge retention?

11



PICO COMPONENTS

P - Patient/Population
* Medical students

| - Intervention/Exposure
* Use of gamification (e.g., points,
leaderboards, interactive games)
C - Comparison
e Standard curriculum (traditional
lectures)
O - Outcome

* |Improved knowledge retention and
academic performance

12
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BROWSER EXTENSIONS
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HOW TO GET PREMIUM ACCOUNTS?

* These two websites currently
working.

16






1. PREPARING THE INITIAL First Prots
DRAFT WITH HEADINGS
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QUESTIONS...

Do all the references truly exist? YES

Are the inferences thoroughly valid? NO

Can | use it to organize my manuscript headings?
YES

Are the literature review comprehensively enough to
be used in manuscript? NO (about 70-80% coverage)




2. LITERATURE REVIEW ENRICHMENT




GOAL

* Finding almost all influential Interventional
studies that assessed the impact of
gamification on medical student
knowledge retention.
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LITERATURE REVIEW TOOLBOX

/{ Undermind

€ Elicit

ResearchRabblt
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LET'S PERFC
COMPREHE
LITERATURE |




2. UNDERMIND.AI

/L( Undermind

* Functionalities:

e Comprehensive Searc

hing
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ELICIT

€ Elicit

* Functionalities:
* Comprehensive Searching
* Screening

e Data Extraction
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RESEARCH RABBIT

* Functionalities:

* Reference Tracking (Back and
Forward)

* Finalizing Literature Review
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SUGGESTED
REFERENCE
MANAGER

7otero

Journal referencing style templates "
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