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Session objectives 

At the end of the session, participants will be: 
•  Able to describe the key skills required for 

creative thinking; 
•  Able to conduct root cause analysis; 
•  Able to develop a theory of change 

appropriate to their research. 



What is critical thinking? 

A mental active self-directed process of 
analysis, synthesis and evaluation of 
information collected or derived from 
observation, experience, reflection, 

reasoning or the communication leading 
to conviction for action 



What is critical thinking? 

 
Also known as “problem solving” 

 
Critical for developing conceptual 

models of relationships among outcome 
and predictor variables 



A critical thinker 

•  Holds on to beliefs that are true 
•  Makes decisions that are justified and 

evidence-based 
•  Seeks alternative hypotheses 
•  Endorses a position that is justified by 

available information  
•  Avoid emotionalism 



A critical thinker: 

•  Is well informed 
•  Considers other people’s points of view 
•  Seeks and offers reasons for their 

opinions/conclusions 
•  Keeps an open mind 



Useful skills for CT 

Formulation of hypotheses 
– Consciously ask on-target questions; 

query the obvious 
– Identify the key issues 
– Ensure that hypotheses are testable 
– Revise previous hypotheses with new 

data 



Useful skills for CT 

Making logical connections between 
ideas 
•  Linking cause and effect 
•  Appropriately drawing inferences from 

data 
•  A plausible inference is logical and 

possibly accurate 
•  Finding common mechanisms 



Useful skills for CT 

Refine your reasoning 
•  Be willing to argue your point 
•  Use deductive reasoning: go from the general 

to the specific 
•  Check your assumptions (cultural, gender, 

contextual) – things we take for granted 
•  Be conscious of your biases 
•  Take time before concluding 



Useful skills for CT 

Be creative 
•  Think outside of the box 
•  Don’t accept other people’s blueprints 
•  Focus on the big picture 
•  Take sensible risks – get out of your comfort 

zone 
•  Invest in your creativity 
•  Choose environments that will support your 

creativity 



Two useful tools to help sharpen 
your critical thinking skills 

1.  Root cause analysis (RCA) 
2.  Articulating a theory of 

change (TOC) 



Root Cause Analysis (RCA) 



What is Root Cause Analysis? 

•  Process of identifying the root cause(s) 
of events or problems 
– What happened? 
– When did it happen? 
– Where did it happen? 
– How did it happen? 
– Why did it happen? 



What is Root Cause Analysis? 

•  Aim: Find at least one cause that is 
potentially modifiable and that can be 
addressed  

•  Goal: prevent recurrence of the 
problem 

 



Major Steps in RCA 

1.  Data collection 
2.  Causal factor charting 
3.  Root cause identification.  
4.  Recommendation generation and 

implementation. 



Consider this familiar story: 

Event/Problem:  
Coming back from work one 
night, your car suddenly stalled 
in the middle of the road. 



 
 
Question 1: 
Why did your car suddenly stall?  

- I ran out of fuel. 



 
Question 2: 
 Why did you run out of fuel? 

 - Because I did not buy fuel on 
my way to work this morning 



Question 3: 
Why did you not buy fuel this 
morning ?  

 -  Because I had no money on 
me. 



Question 4: 
Why did you not have any 
money on you?  

-  Because I forgot my wallet at 
home. 



Question 5: 
Why did you forget your wallet at 
home?  

-  Because I left home in a 
hurry. 



Question 6: 
Why did you leave home in a 
hurry?  

  -  Because I woke up late; I 
guess I have time management 

issues.  



Cause charting for the car stalling problem 

Poor time 
management skills

Waking up 
late

Rushing out 
of the house

Forgot to 
bring wallet

Did not buy 
fuel

Car stalled in 
middle of road

Observed 
Problem 

Fundamental 
Causal Factor 



In-class Work 

•  Pair up 
•  One person describes a significant thing 

that happened to them during the month 
of July 2017 

•  Ask why (up to five times) to ascertain 
the root causes of the event or problem 



In-class Work 

•  Take notes during the discussion 
•  Together chart the root causes of the 

problem 
•  Identify the cause(s) to address 



Types of causes 
Fundamental/Basic Causes 

•  Causes related to socio-cultural, 
religious, policy and economic 
conditions 

•  Difficult to change in the short term 
•  Sustainable change not likely without 

acting on these causes 



Intermediate causes 
Causes that devolve directly from the 

fundamental causes:  
•  Limited access to family planning services and 

methods; 
•  Poor provider competence 
•  Lack of provider motivation 
•  Work overload. 



Immediate causes 
Causes directly linked with the problem. 

Direct causes:  
 
•  Risk perception; 
•  Lack of knowledge 
•  Prevention behaviors (e.g., sleeping under a 

net to prevent malaria 
•  Efficacy beliefs 



 

 
 

Consequences

Observed Problem

Immediate Causes

Basic/Fundamental Causes

 
 Intermediate Causes



Maternal and Child Morbidity 
and Mortality  in the first 

1,000 days 

Low use of 
ANC and 

birth plans 
Limited 

knowledge 
of 

importance 
of birth plan 

Limited desire to 
book within the 
first 3 months  

Poor service 
quality 

Poor birth 
spacing 

Low use of 
FP 

Large family size 
(social norms, 
social security) 

Low of 
engagement 

and 
mobilization 
of religious 

leaders  

Shortages of 
FP methods 

Women unable 
to make RH 
decisions 

Male dominance over 
decisions and lack of 

interest in RH 

Malnutrition 

Lack of 
enough food 

Limited 
resources 

Low 
immunizatio

n rates 
Limited 

knowledge and 
importance of 
vaccinations 

Inadequate 
breastfeeding/ 

complementary 
feeding practices 

Limited 
knowledge 

Cultural 
practices/

norms/
beliefs 

Social 
norms 

Lack of 
proper 

hygiene 
Use of 

contaminate
d communal 

water 
source 

Limited 
knowledge 

Cultural 
norms 

Root Cause Analysis - Example 

Source: LCSC Class of 2016 



Low use of ANC during 
the first trimester 

Accessibility 

Limited female 
agency/self-

efficacy 

Unequal 
education  

Husband 
makes 

decisions 

Cultural norms 

Grandma 
makes 

decisions 

Cultural norms 

Hiding 
Pregnancy 
During 1st 3 

months 

Fear bad luck 

Tradition 

Affordability 

Financial costs 

Services 

Transportation  

Social costs 

Husband 
makes 

decisions 

Cultural norms 

Grandma 
makes 

decisions 

Cultural norms 

Root Cause Analysis - Example 



Group Work 

•  Brainstorm to identify the root causes of 
one of the following health problems: 

1.  Poor performance of students in 
Nigerian universities; 

2.  High child mortality due to malaria in 
Nigeria 

3.  High maternal mortality in Nigeria 



Theory of change (TOC) 



What is a theory of change? 

Your working explanation (hypothesis) for why 
people adopt or do not adopt the prescribed 
behavior. 
 
•  If collecting new data, TOC should inform 

development of data collection tools 
•  Should be developed before data analysis starts 
•  Should be based on formative research and/or 

literature review 



What is in a theory of change? 

Includes one main outcome (or output) 
variable and one or more intermediate 
(proximate) variables, determined by 
formative research or literature review to 
be the most important drivers of 
behavior. 



What is a theory of change? 

•  The variables can be combination of 
variables from one or more “formal” 
theories. 

•  TOC specifies relationships among 
variables that will be tested.  



How is a theory of change used? 

STRATEGIC PLANNING 
–  In program development, develop strategy, 

activities & materials 
MEASUREMENT & EVALUATION 

–  Helps determine what to measure and what to 
evaluate 

ACCOUNTABILITY 
–  Commits program to a strategy 
–  Indicates clearly what needs to be achieved 

through program activity 



TOC variables might be found at multiple levels 
Level of Change Type of Change 

Individual Level 

Attitudes 
Knowledge 
Skills 
Behavior 
Values 
Health status 
Economic status 
Others… 

Health Systems Level 

Access to services 
Provider skills 
Service delivery quality 
Logistics/commodity supply 
Others… 

Societal Level 

Policies 
Resource allocation 
Political commitment 
Health status 
Other structural changes… 



Step 1: Define behavioral 
outcome 
•  Identify the key behavioral outcome to 

focus your analysis/study on 
•  Scan extant literature for what is already 

known about the behavior and its 
determinants 

•  Consider the scope of available data  



Step 2: Define intermediate/proximate 
outputs 

•  Variables that are closely linked with the 
behavioral outcome and that will 
influence it 

•  Often expressed in terms of what you 
want people to know, think or do 



Pathways to a Health Competent Society Conceptual Framework 
 -- At a glance 

Domains of 
Communication Initial Outcomes Behavioral 

Outcomes  
Sustainable 

Health Outcomes 

Social Political 
Environment  

Service Delivery 
System 

Community/ 
Individual 

Supportive 
Environment 

Service  
Performance 

Client  
Behaviors: 

Community 
 
 
 

Individual 

Environment 

Service Systems 

Community 

Individual 

Underlying 
Conditions 

Context 

Resources 

Reduction in: 

Unintended/ 
mistimed 

pregnancies 
 

Morbidity/mortality 
from pregnancy/ 

childbirth 
 

Infant/child 
morbidity/mortality 

 
HIV transmission 

 
Threat of infectious 

diseases 
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Behavioral 
Outcomes  

Sustainable 
Health Outcomes 

Context 
Disease Burden 

Social 

Cultural 

Economic 

Communication 

Technology 

Political 

Legal 

Reduction in: 

Unintended/ 
mistimed 

pregnancies 
 

Morbidity/mortality 
from pregnancy/ 

childbirth 
 

Infant/child 
morbidity/mortality 

 
HIV transmission 

 
Threat of infectious 

diseases 
 

Non-communicable 
disease 

Resources 

Human and 
Financial 
Resources 

Strategic Plan/
Health Priorities 

Other 
Development 

Programs 

Policies 

Supportive 
Environment 

• Multi-sectoral 
 partnerships 
• Public opinion 
• Institutional 
 performance 
• Resource access 
• Media support 
• Activity level 

Service  
Performance 

• Access 
• Quality 
• Client volume 
• Client satisfaction 

Client  
Behaviors 

Community 
• Sanitation 
• Hospice/PLWA 
• Other actions 
 
Individual 
• Timely service use 
• Contraception 
• Abstinence/partner  
 reduction 
• Condom use 
• Safe delivery 
• BF/nutrition 
• Child care/immuniz. 
• Bednet use 
• Hand washing 

• Political will 
• Resource allocation 
• Policy changes 
• Institutional capacity 
 building 
• National coalition 
• National comm  
 strategy 
 
 
• Availability 
• Technical competence 
• Information to client 
• Interpersonal 
 communication 
• Follow-up of clients 
•  Integration of services 
 
 
• Leadership 
• Participation equity 
• Information equity 
• Priority consensus 
• Network cohesion 
• Ownership 
• Social norms 
• Collective efficacy 
• Social capital 
 
• Message recall 
• Perceived social 
 support/stigma 
• Emotion and values 
• Beliefs and attitudes 
• Perceived risk 
• Self-efficacy 
• Health literacy 

Pathways Conceptual Framework -- Full version 

Social Political 
Environment 

• Community action 
groups 

• Media advocacy 
• Opinion leader 
advocacy 

• Organizational 
development 

• Coalition building 

Service Delivery 
System 

• Norms & standards 
• Rewards & incentives 
• Job/peer feedback 
• Job aides 
• Training in CPI 
• Supportive settings 
• Community outreach 
• Internet portals 
• Distance learning 

Community & 
Individual 

• Participation in social 
change efforts 

• Strengthening social 
networks 

• Peer support groups 
• Multimedia programs 
• Enter-education 
• Social marketing 
• Household care 
• Interactive media & 
internet 



Proximate determinants framework for HIV infection 

Boerma & Weir, 2005 



Building blocks of a TOC 

Intermediate	Determinants	
		 Behavioral	Outcome	 Long-Term	Goal	

	

• Pregnant	women	know	to	go	to	
antenatal	care	services	early	to	receive	
counseling	and	key	interventions	

• Pregnant	women	and	their	partners	
understand	HIV	and	malaria	risks	in	
pregnancy		

• Pregnant	women	perceive	that	the	drug	
used	to	prevent	malaria	in	pregnancy	is	
safe	

Pregnant	women	use	
mosquito	nets	and	take	at	
least	3	doses	of	malaria	
prevention	medicine	

Reduced	Maternal	
Mortality	

Pregnant	women	and	their	
partners	test	for	HIV	to	
facilitate	early	case	
detection	and	PMTCT	

	



Step 3: Specify pathways to change 

•  Re-examine behavioral outcome and intermediate 
determinants 
–  What needs to change in order to achieve intermediate 

results? 

•  Focus on what is feasible 
•  Specify a causal order (what changes have to come 

first, what comes next, etc.) 
•  Consider both direct and indirect causal links 

à This becomes your Theory of Change 



Theory of Change: Contraceptive use in Nigeria 

Exposure to 
program activities 

Knowledge about 
contraceptives 

Perceived Self-
efficacy for action 

Contraceptive 
use 

Rejection of 
myths about 
contraceptives 

Perceived social 
support 

Perceived Efficacy 
of Contraceptives 



Step 4: Examine your assumptions 
•  Think critically about your TOC. 
•  Is it based on research evidence, reliable experience 
…or guesswork? 

•  Formal theories can help guide this critical thinking. 
•  Input from stakeholders and the community can also 

help 

à If you are unsure about your assumptions, you 
may need to do more literature review and formative 
research! 



Questions and 
Answers 

 



Types of study designs and 
data 



Useful Concepts 

•  Study designs and the resulting data are 
often assessed on the basis of some 
characteristics, including: 

1.  Internal validity: The extent to which the 
collected information actually measures 
what it is supposed to measure. 

2.  External validity: The extent to which the 
results can be generalized to settings 
other than the study settings. 



Summary	of	Study	Designs	

Design	 Characteris.cs	 Type	of	data	
Experimental	 Strong	internal	validity;	

weak	external	validity;	most	
expensive.		

Experimental	

Quasi-
experimental	

Moderate	internal	validity;	
strong	external	validity;	
cheaper	than	experimental	
design.	

ObservaBonal;	
Cross-secBonal;	
Cohort	

Non-
experimental	

Weakest	design	for	
demonstraBng	impact;	least	
expensive.	

ObservaBonal;	
Cross-secBonal	



Experimental Design 
•  Interest is in the consequences of some 

treatment or intervention on some 
outcome. 

•  Subjects who receive the treatment of 
interest are called the treatment group. 

•  Subjects who receive no treatment or a 
different treatment are called the 
comparison group. 



Experimental Design 
•  Researcher randomly assigns study participants to 

treatment conditions  
•  Randomization helps to ensure equivalence of groups.  
•  Variables of interest measured before and after the 

intervention 
•  Not appropriate for full coverage programs such as 

those using the mass media 

	 Before	 Intervention	 After	
Treatment	Group		 O1	 X	 O2	
Comparison	Group	 O3	 	 O4	
	

•  Impact = Difference in change between the 2 groups: 
(O2 – O1) – (O4 – O3) 



Quasi-experimental Design 

•  Compares intervention and control groups  
•  No random assignment 
•  Uses statistical methods to ensure that 

intervention and control groups are 
equivalent along key background 
characteristics 

•  Can be (repeated) cross-sectional or 
cohort (longitudinal) data 



Quasi-experimental designs - Examples 

1, Longitudinal pre and post with control (same intervention and 
control groups at baseline and follow-up) 

P1   X             P2 

C3             C4 

P1     X          P2  

2. Longitudinal pre and post, no control (same intervention group 
at baseline and follow-up) 



Quasi-experimental designs - Examples 
 3. Time series design, no control (Series of periodic measurements 
taken before and after the intervention; cohort or cross-sectional) 

 

P1  P2  P3   X            P3  P5  P6 

 

4. Time series design, with control (Series of periodic measurements 
taken before and after the intervention; cohort or cross-sectional) 

P1  P2  P3   X            P3  P5  P6 
 

C7  C8  C9              C10  C11 C12 
 



Non-experimental Design 

 5. Post only, no  control 

 

  X            P1   


