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GENERATING RESEARCH
QUESTIONS AND FORMULATION OF
TESTABLE HYPOTHESES
S. K. Soam1
A common mistake of new researchers is to fail to narrow a topic
sufficiently or to try to jump from a broad topic or problem itself
directly into a research project without first creating a research question
or formulating testable hypotheses. To make research more analytical,
especially developmental research, a process needs to be followed
before designing a research project to make recommendations. In the
present article, we discuss the research approach fitting in following
framework.

In conformation with the above approach Sellamna (1998, ICRA)
proposed the Double Funnel Notion of Research, which is as follows,

1

Head, ICM Division, NAARM

1

105th FOCARS

Selecting a Topic
After problem identification and screening and prioritizing research
options, the first step when beginning a research project is to select a
topic. There is no formula for selecting a topic but there are many
sources, which help to choose topics, they are:
1. Personal experience: You can choose a topic based on something
that happens to you or those you know
2. Curiosity based on something in the media: Sometimes you
read a newspaper, magazine article or see a television program
and leave with questions.
3. State of knowledge: Theoretical explanations are elaborated and
expanded.
4. Problem solving: Applied research topics often begin wit a
problem that needs a solution.
5. Social premiums: Some topics are hot or offer opportunities
6. Personal values: The commitment to a set of religious, political or
social values
7. Every day life: Potential topic can be found throughout
everyday life in old sayings, songs, novels etc.
From Topic to a Central Research Question
Research projects are designed around research questions. It is possible
to phrase many potential research questions for most of the topics or
sub questions for a central research question. Before proceeding to
design a research project, scientist must narrow and focus the topic.
Research questions refer to the relationships among a small number of
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variables; also observe how questions are normally phrased. The
research questions generally become more focused, concrete and
disaggregate when you move from central question to sub questions.
The research questions should not be too narrow or too broad. Identify
a limited number of variables and specify the relationship among
them, a good research question also specify the universe to which the
answer to the question can be generalized, the problem causal
analysis helps in this exercise; some techniques for narrowing a
topic into a research question (Neuman,1997) are as follows,
1. Examine the literature: Replicate previous project exactly or
with variations, explore unexpected findings discovered in
previous projects, follow suggestions an author gives for future
research, challenge findings, study intervention process and
consider linking relationships
2. Talk with knowledgeable people: Various stakeholders like
scientists, development officials, NGO"s and farmers
3. Apply to specific context: Focus topic onto a specific time
period, farm types, farmer categories and geographic units
4. Define the aim or desired outcome of the study: Will the
research question be for an exploratory, explanatory, or
descriptive study? Will the study involve applied or basic
research?
Under this background we can see that some questions are good research
questions while others are not. For example, the question, "What causes
water scarcity?" is not a good research question. A better research
question is, "Is cropping pattern adopted by large farmers causes
water scarcity?". The second question suggests two variables:
cropping pattern (independent variable) and water scarcity (dependent
variable), these variables have relationship; the research question also
specifies the universe (large farmers) to which the answer to the
question can be generalized. Table-1 summarizes the bad and good
research questions.
From research Question to Hypotheses
Final answers to the research questions are only obtained at the end of
the research project. But usually, the answers to these questions are not
magic outcome of the research process that no one could have
foreseen. Once the questions are clear, turn them into hypotheses,
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i.e. into assertions (affirmations) which precisely indicate what you
foresee. Hypotheses are tentative answers to research questions, it
forces scientists to state expectations with as many detail as possible,
so that mistakes in the design of the solutions are likely to come out
and further monitoring and evaluation of research process and it's
results are easy. It is difficult to move smoothly from topic to
hypotheses, but the leap from a well-formulated research question to
hypotheses is easier. Hints about hypotheses are embedded within a
good research question. Several hypotheses can be developed for one
research question. The following steps can be followed for formulating
testable hypotheses.
1.
2.
3.
4.

Find out tentative answers to the research question
Find out independent and dependent variables
Establish the direction of relationship between variables
Specify the universe and unit of analysis to which resultant of
hypotheses testing could be generalized

Table-1: Examples of Good and Bad Research Questions
Bad Research Question
Good Research Question
Not Testable, Non scientific- "Is it Exploratory Questionsright not to allow Free Range Grazing
"Has
the
(FRG) in forests?"
incidence of Free Range Grazing
(FRG) by small farmers of
Bundelkhand changed in
the past ten years?"
Descriptive Questions- "Is
General Topics, Set of Variables,
FRG in
Bundelkhand,
more
Not
Question- "Land degradation and
common
in
farm
Free Range Grazing"
households that have higher
number, but nonproductive cattle
than those farm households who
have less number, but high
productive cattle?"
Too Vague, Ambiguous- "What can
Explanatory Questions"Are
be done to prevent Free Range Grazing?" Government policies responsible
for high grazing intensity in
Need of
more specificityBundelkhand?"
"Has the incidence of Free Range
Grazing risen?"
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Sources of Information
At different stages, the information comes from various sources and
is obtained by different methods. This is shown in Table- 2.

Source

Table-2: Sources of information at different stages
Problem, Topic Generating Formulation Identification Definition
Identification
research
Hypotheses of Variables of
Question
Indicators
of 4
4

Terms
Reference
Secondary
4
information
Resource
4
persons
Exploratory 4
survey
Case studies
Observations

4

4

4

4

4

4

4

4

4

4
4

4
4

4
4

The information obtained through above means should specify, four
aspects required to define research question and testable hypotheses, these
are listed below:
The unit of analysis
A unit of analysis can be a village, any geographical boundary
administrative or social community, a household, a person, a farmer, a
farm household or a farm etc. This is considered to be the object of
research, to which the answers of research questions could be
generalized.
The variables
Variables are quantitative or qualitative characteristics of unit of
analysis, in which scientists may be interested, the numerical
values could be assigned to quantitative characteristics. Ownership
/ hire of land or male / female farmers can be example of
variables.
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The nature of relationship
The hypotheses concern a relationship between two or more variables.
Usually the assumption is that the relationship is a cause-effect
relationship, where causal or independent variable (X) have an
effect on a dependent variable (Y). Hypotheses to be tested may
concern various dependent variables, each caused by one or more
independent variables.
The indicators
The variables are defined at an abstract, conceptual level. They are the
construct of mind, but cannot be observed as such in the real world. To
make them measurable proxies for the variables are called indicators.
Many times a variable is measured by more than one indicator.
These four aspects can be understood by an example, say an excursion is
proposed for your group now there may be two possibilities,
Aspects
First case
Unit of analysis
Participant of this training
Independent variable Money, weather, time
Dependent variable
Excursion frequency
Relationship
Directional
Indicator
Rainfall, no. of visit/ month

Second case
Excursion
Money, weather, time
Participant of this training
Directional
No. of persons

Some Examples of Process of Topic to Hypotheses
Example of Bankston and Thompson's (1989) study on fire arms in
United States
 Topic- Carrying Firearms for Protection
 Research Question- "To what degree do people carry firearms
when away from home do so out of a fear of crime"
 Hypotheses- "Whether people who fear crime the most and who
believe that a gun will protect them are most likely to carry a
firearm, when away from home"
The authors mailed questionnaires to over 4000 white people in
Louisiana, asking about their attributes and background in addition to
whether they carried a firearm when away from home. In these
hypotheses, main independent variable is fear of crime, intervening
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variable is beliefs that gun provide protection, dependent variable is
how often a person carried a gun when away from home, the universe
for the result may be limited to whites in other areas of southern
United States. The unit of analysis of the study was the individual.
Example of ICRA-IGFRI (1998) field study on Annapratha prevailing in
Bundelkhand
 Research Topic- Identification of Free Range Grazing (FRG)
systems in Bundelkhand and opportunities for conversion to
Managed Feeding (MF) system.
 Variables- Grazing systems, type of animals, types of farm
households.
 Research Question 1- "Is FRG in Bundelkhand, more common in
farm households that have higher number, but non-productive
cattle than those farm households who have less umber, but high
productive cattle?"
 Research Question 2- "Can silvipasture developments on
community lands provide opportunities of conversion from FRG
to MF systems to those farmers of Bundelkhand, who own low
productivity cattle?"
 Variables- Grazing systems, agroecology, type of animals, types
of farm households, suitable plant species.
 Hypotheses 1 (For Research Question 2) - "More the Cenchrus
ciliaris, Stylosanthes hamata and Albizzia amara based
silvipasture on community lands, bigger the chances that the farm
households, who own low productivity cattle are converted to MF
system"
 Hypotheses 2 (For Research Question 1& 2) - "In
Bundelkhand the FRG is mostly
practiced by the farm households who have high number but less
productive cattle, and not by the farm households who have less
number but high productive cattle; and these FRG practicing
farm households can be converted to MF system by the
development of Cenchrus ciliaris, Stylosanthes hamata and
Albizzia amara based silvipasture on community lands"
Limitations
While refining topic to research question and formulating hypotheses,
the practical limitations are always considered, these limitations are,
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Time- The required time to find real answers by testing hypotheses
should always be taken into account. In scientific research, though it's
not an easy task, the experienced researchers are best source to help in
this matter.
Cost- Generation of data and information incur the cost, therefore a
practical limitation.
Resources- The access and availability of resources like expertise,
equipment’s, information etc. should be taken into account while
finalizing research questions and hypotheses. Approval by authoritiesSome information like seeing medical records and restricted maps need
approval by the authorities will you get it, while finding answers?
Ethical principles- These generally refer to serious physical damages to
persons, animals or may be related to emotional aspects.
Suggested reading
Campbell, John P., Richard L. and Charles L. Hulin. (1982). What to
study: Generating and developing research questions. Beverly
Hill, CA: Sage.
Neuman W. Lawrence (1997). Social Research Methods:
Qualitative and Quantitative Approaches. Allyn and Bacon,
London
Sellamna, N. and Daane, J.R.V. (1998). Anglophone Training
Programme, International Centre for development oriented
Research in Agriculture (ICRA), Wageningen, The
Netherlands.
Trochim, W. (2000). The Research Methods Knowledge Base, 2nd
Edition. Atomic Dog Publishing, Cincinnati, OH.

8

¦ÉÉEÞò+xÉÖ{É - ®úÉ¹]ÅõÒªÉ EÞòÊ¹É +xÉÖºÉÆvÉÉxÉ |É¤ÉÆvÉ +EòÉnù¨ÉÒ
®úÉVÉäxpùxÉMÉ®ú, ½èþnù®úÉ¤ÉÉnù-500030, iÉä±ÉÆMÉÉhÉÉ, ¦ÉÉ®úiÉ

ICAR-National Academy of Agricultural Research Management
(ISO 9001:2008 Certified)

Rajendranagar, Hyderabad-500030, Telangana, India
https://www.naarm.org.in

