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RESEARCH  PROBLEM 

What is a research problem? 
 

The term ‘problem’ means a situation or issue that is an adverse 

 or an  unexpected effect.  
 

A clinician or health care professional is interested in figuring out 

how to avoid it while a researcher is interested in establishing the 

why? What?  How? How much? Where and When? of the 

‘problem’  before determining how to avoid it.  
 

 Research Problem refers to some difficulty or a situation which a 

 researcher experiences in the context of either theoretical or 

 practical situation and wants to obtain an explanation or a  

 solution for the same. 

 



HOW TO RECOGNISE  THE  EXISTANCE  OF  A  

RESEARCH PROBLEM? 

Patient’s complaints or comments 

Discussion with colleagues & superiors 

 Observation of inappropriate response in a 

  situation 

 Deviation from the expected clinical response 

 Relevant reading of published material 

Study of case Files, records and reports. 



The Initial steps in the research process with 

reference to a PROBLEM 

 

Identification / Selection of the Problem 

Formulation of the Problem 

Posing a RESEARCH  QUESTION in an 

 answerable form to a specific problem 

 

 



IDENTIFICATION / SELECTION  OF  THE 

PROBLEM  for  CONDUCTING  A  RESEARCH 

 

 

 

This step involves identification of a few 

possible problems and selection of one out of 

them, after evaluating the alternatives against 

certain selection criteria. The selected problem 

should be amenable to investigation 



SOURCES  OF  INFORMATION  

ABOUT A  PROBLEM 

 Professional Literature 

 Professional / Academic Experience 

 Exposure to Clinical Situations 

 Consultations with peers 

 Brainstorming 

 Previous Research on the topic 

 Intuition or “Gut Feeling” 



CRITERIA OF SELECTION of a  

PROBLEM FOR  RESEARCH 

 The selection of one appropriate researchable problem out of 

the identified problems requires evaluation of those 

alternatives against certain criteria.  
 

Factors that influence this decision are broadly: 
 

  Internal / Personal criteria – Researcher’s Interest, 

Researcher’s Competence, Researcher’s own Resource: 

finance and time. 
 

  External Criteria or Factors – Researchability of the 

problem, Importance and Urgency, Novelty of the Problem, 

Feasibility, Available Facilities & Resources, Usefulness and 

Social Relevance, Research Personnel etc.  

 



 Problem definition or Problem statement is a 

clear, precise and succinct statement of the question 

or issue that is to be investigated with the goal of 

finding an answer or solution. 

 

There are two ways of stating a problem: 

 Posing question / questions 

 Making declarative statement / statements 



DEFINITION / FORMULATION OF THE 

RESEARCH PROBLEM 
 

 Formulation is the process of refining the research 

ideas into research questions and objectives. 

 Formulation means translating and transforming the 

selected research problem/topic/idea into a 

scientifically researchable question. It is concerned 

with specifying exactly what the research problem is  

 

 



ASK  AN  ANSWERABLE  QUESTION 

THE  QUESTION  SHOULD  BE:-  
 
S     SPECIFIC 
 
M    MEASURABLE 
 
A    ANSWERABLE 
 
R    RELAVENT 
 
T    TIME  BOUND 
     

S 

 

M 

 

A 

 

R 

 

T 



1. Participants (patient/population / participant) 

2. Exposure (intervention if about therapy) 

3. Comparison (control - there is always an alternative!) 

4. Outcome or occurrence  

5. Timeframe 

Ask your question in a specific and answerable  
five part manner 

P 

E /  I 

C 

O 

T  



Study design: GATE frame & PECOT  

(Graphic Approach  To  Epidemiology)  

Participants 

Exposure Group Comparison Group 

Outcomes 

Time 

P 

E    C 

O 

T 
Every epidemiological study can be placed on the GATE frame   

Ref : Dr. Rod Jackson  



Participants 

Study Setting 

Eligible Participants 

Participants P 



Exposure & Comparison Groups 

Exposure or 

Intervention Group 

(EG) 

Comparison or 

Control Group 

(CG) 
EG CG 



Outcomes (O) 

Outcomes (O) O 
a b 

c d 

yes 

no 
‘Dis-ease’ 



HYPOTHESIS  IN  RESEARCH 



HYPOTHESIS 

 Hypothesis are tentative, intelligent guesses as to 
the solution of the problem.  

 
 Hypothesis is a specific statement of prediction. 

It describes in concrete terms what you expect to 
happen in the study. It should be specified before 
research is conducted and openly stated in 
reporting the results 

 
 It limits the area of research and keeps the 

researcher on the right track. Thus allows to 
specify the research objectives and identify the 
key concepts involved in the research.  
 
 



HYPOTHESIS 

 A hypothesis is an assumption about relations between 
variables. Research Hypothesis is a predictive statement that 
relates an independent variable to a dependant variable. 
Hypothesis must contain at least one independent variable and 
one dependant variable 

  
 The hypothesis is a clear statement of what is intended to be 

investigated 
 
 Hypothesis can be defined as a logically conjectured 

relationship between two or more variables expressed in the 
form of a testable statement. 

  
 A problem cannot be scientifically solved unless it is reduced 

to hypothesis form 
 
 

   
   



 

Definitions of hypothesis 
 

“Hypotheses are single tentative guesses, good hunches –

assumed for use in devising theory or planning experiments 

intended to be given a direct experimental test when possible”. 

(Eric Rogers, 1966) 

 

“A hypothesis is a conjectural statement of the relation between 

two or more variables”. (Kerlinger, 1956) 

 

“Hypothesis is a formal statement that presents the expected 

relationship between an independent and dependent 

variable.”(Creswell, 1994) 

 

“A research question is essentially a hypothesis asked in the 

form of a question.” 



EXAMPLES   of   Hypothesis 

From Activities of Daily Life 

From Clinical Practice 

From History that generated major theories  

or major discoveries 

Application in Research 



CHARACTERISTICS OF HYPOTHESIS 

Conceptual Clarity - It should be clear and precise. 

 

 Specificity - It should be specific and limited in scope. 

 

Consistency - It should be consistent with the 

objectives of research. 

 

Testability - It should be capable of being tested. 

 

Expectancy - It should state the expected relationships 

between variables. 

 



PROBLEM (VS) HYPOTHESIS 

 Hypothesis is an assumption, that can be tested and can 
be proved to be right or wrong. Every hypothesis can thus 
be proved or disproved.  
 

 Hence when a hypothesis is stated, the null (or corollary) 
hypothesis must also be stated alongside.  
 

 Once a hypothesis has been tested and proved it tells us 
the  relative truth about the original proposition 
 

 A problem is a broad question which cannot be directly 
tested. A problem can be scientifically investigated after 
converting it into a form of hypothesis.  



CHARACTERISTICS OF HYPOTHESIS 

 Simplicity - It should be stated as far as possible in 

simple terms. 

 

 Objectivity - It should not include value judgments, 

relative terms or any moral preaching. 

 

 Theoretical Relevance - It should be consistent with a 

substantial body of established or known facts or existing 

theory. 

 

 Availability of Techniques – Statistical methods should 

be available for testing the proposed hypothesis. 



 Discussions with colleagues and experts about the 

problem, its origin and  objectives in seeking a 

solution. 

 Examination of data and records for possible trends, 

peculiarities. 

 Review of similar studies. 

 Exploratory personal investigation / Observation. 

 Logical deduction from the existing theory. 

 Continuity of research. 

 Intuition and personal experience. 

SOURCES OF HYPOTHESIS 



 

Nature of Hypothesis 
 

1. It can be tested –verifiable or falsifiable 

 

2. Hypotheses are not moral or ethical questions 

 

3. It is a prediction of consequences 

 

4. It is considered valuable even if proven false 



Descriptive Hypothesis 
  These are assumptions that describe the characteristics (such 

as size, form or distribution) of a variable. The variable may be 

an object, person, organisation, situation or event. 
 

Examples: 

  “Conducting  Regular Research Methodology course for MoH staff 

will improve quality of research in Oman ”. 

TYPES OF HYPOTHESIS 



Relational Hypothesis  [Explanatory Hypothesis] 
 

These are assumptions that describe the relationship between 

two variables. The relationship suggested may be positive, 

negative or causal relationship.  
 

Examples: 

    “Families with low educational level of mothers have higher 

incidence of PEM in their children”  
 

  Causal Hypothesis state that the existence of or change 

in one variable causes or leads to an effect on another 

variable. The first variable is called the Independent 

variable and the latter is the Dependant variable. 



Null Hypothesis 
 

  When a hypothesis is stated negatively, it is called null 

hypothesis. It is a ‘no difference’, ‘no relationship’ 

hypothesis. ie., It states that, no difference exists between 

the parameter and statistic being compared to or no 

relationship exists between the variables being compared. 

  It is usually represented as HO or H0 . 
 

Example:   

  H0: There is no relationship between the educational level 

of mothers and the incidence of PEM among their children 



Alternate Hypothesis 

   It is the hypothesis that describes the researcher’s 

prediction that, there exist a relationship between two 

variables or it is the opposite of null hypothesis. It is 

represented as HA or H1. 

 

 Frequently “alternative” is actual desired conclusion of the 

researcher (Scientific Hypothesis)! 
 

 

 Example: 

  HA: There is a definite relationship between frequent 

night duties and stress levels among ICU nurses 



SCIENTIFIC  INFERENCE 

Scientific 

Hypothesis 
STUDY 

Sci H. Cannot be disproved 

Sci H. Proved 

Sci H. Cannot be proved 

Sci H. Disproved 

What  Cannot be Disproved  is  a  Better  Proof  
of  the  Truth  Than  What  Can  be  Proved  



One sided versus two sided hypotheses ?? 

1. H0 = H1   (There is no significant difference between H0 and H1) 

2. H0 < H1   (H1 is significantly better than H0) 

3. H0 > H1   (H1 is significantly inferior to H0) 

H0 H1 



ERRORS IN A STUDY 

Alpha, beta and power 

 

  

 

Type I error 

Type II error 

      a =probability of Type I error (level of significance) 

    b =probability of Type II error 

 1-b =Power 

Not Reject Ho 

Reject Ho 

Ho is True      Ho is NOT True 

S
tu

d
y
 

O
u
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o

m
e
 

TRUTH 

Correct 

Decision 

Correct 

Decision 



Surveys 

Incidence / Prevalence  studies 

Case reports / case series 

{Cross Sectional Study}  

 

RESEARCH  DESIGNS & HYPOTHESIS 

1. HYPOTHESIS  GENERATING  STUDIES 

2. HYPOTHESIS  TESTING  STUDIES 

Case Control Studies 

Cohort Studies 

Randomized Controlled Trials    (RCT) 



PROCESS OF  DERIVING CONCLUSION 

INDUCTIVE  REASONING 

HYPOTHETICO  DEDUCTIVE  REASONING 

OPINION 

CASE  REPORT 

CASE  SERIES 

QUALITATIVE  STUDIES 

INCIDENCE / PREVELANCE  STUDIES 

CASE  CONTROL  STUDIES 

COHORT  STUDIES 

CLINICA TRIALS / 

EXPERIMENTAL  STUDIES   



STUDY  DESIGNS 

• DESCRIPTIVE 

    (OBSERVATIONAL) 

 

• ANALYTICAL 

   (INFERENTIAL) 

 

• EXPERIMENTAL 

  (INTERVENTIONAL) 

 

 

Case reports, Case Reviews 

Case Series, Surveys 

Prevalence studies 

Case Control Studies 

Cohort Studies 

Incidence Studies 

Randomized Control Trial 



LEVELS  OF  EVIDENCE  BASED  ON  

STUDY  DESIGN 
 
Level 1 
a. Systematic Review of RCTs with Meta-analysis 

b. Randomized Controlled Trial 

Level 2 

a. Systematic Review of Cohort Studies 

b. Cohort Studies 

c. Before-After Studies 

d. Outcome Studies 

Level 3 

a. Systematic Review of Case-Control Studies 

b. Case-Control Study 

Level 4 

a. Cross-sectional studies 

b. Case-series 

Level 5 

Expert Opinion 
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Evidence Pyramid 

 
 

Type of Study  

 

Meta-Analysis  

 

 

Systematic Review  

 

 

Randomized Controlled Trial  

Cohort studies  

Case Control studies  

Case Series/Case Reports  

Animal research 
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Summary of Research Designs 

Type of Question Suggested best type of Study 

Therapy RCT>cohort > case control > case series 

Diagnosis Prospective, blind comparison to a gold standard 

Etiology/Harm RCT > cohort > case control > case series 

Prognosis Cohort study > case control > case series 

Prevention RCT>cohort study > case control > case series 

Clinical Exam Prospective, blind comparison to gold standard 

Cost Economic analysis 

http://www.hsl.unc.edu/lm/ebm/Supplements/QuestionSupplement.htm  

http://www.hsl.unc.edu/lm/ebm/Supplements/QuestionSupplement.htm


Recap  of the CONTENTS of the Lecture 

Identifying, Defining & Selecting a Research Problem 
Setting  a SMART Research Question in PICOT format 
GATE format to refine and answer the Research Question 
Importance of formulating a hypothesis 
Implicit practice of Hypothesis generation and testing     
 in daily professional life. 
Hypothetico-Deductive technique in clinical practice 
Formulating Hypothesis in research  
 Definition of term 
 Characteristics and types of Hypothesis 
 Alpha & Beta errors 



BEST  WISHES 



Hy Gen 

 

Hy  Testing 

 

Hy Testing 

 

Hy Gen 

 

Hy Testing 

 

 

Hy Gen  

 

 

Hy Gen 



TRUE 

 

TRUE 

 

FALSE 

 

TRUE 



If your study concludes that the alternate (Scientific) 

hypothesis is true beyond a  pre determined probability 

due to chance, the following statements can be made. 

 

The alternate hypothesis is ACCEPTED. 

 

The Null hypothesis is REJECTED 

 

The null Hypothesis is NOT ACCEPTED 

 

The alternate hypothesis is NOT REJECTED 

 

The null Hypothesis is NOT REJECTED 

 

The alternate Hypothesis is REJECTED 

FALSE 

 

TRUE 

 

FALSE 

 

FALSE 

 

TRUE 

 

FALSE 



NO 

 

YES 

 

TRUE 

 

TRUE 

FALSE 



FALSE 

 

TRUE 

 

TRUE 

 

FALSE 

 

TRUE 

 

FALSE 

 

FALSE 

 

TRUE 

 

 




