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Formulate Research Problems and 
Research Objectives 



What is research problem 

Scientific research 
is the systematic 
investigation in 

science area such 
as biological area 

Research problems refer 
to any problems that 

science can do such as 
problem with pollution 
where bioremediation 
process can be applied 
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Research 
problem 

arise! 

Situation 1 
Situation 2 



Formulating Research Problems 

Methods 

Subdividing 

Free association 

Combined 
approach 

Questioning 



Formulating Research Problem 

• Subdividing Approach 

– Start from main idea, such as pollution. 

– Divide the main idea into subtopic until 

become more specific. 

– Must be related to research field 
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Subdividing approach 

Medical 
Antimicrobial 

agent 
Inorganic 

metal 
Silver 

Silver 
nanoparticle 

Synthesis of 
silver 

nanoparticles 

Pollution wastewater Dye 
Azo-
dye 

Amaranth 

Health Disease Gangrene 
Clostridium 

sp. 

Examples: 



Formulating Research Problem 

• Free Association Approach 

– One simple approach that comes out 

naturally.  

– Just write down any idea, issue or problem 

that related to our research whenever appear 

in our mind. 

– It usually happens when we read related 

literatures, having discussion etc. 
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Free Association Approach 

Examples: 



Formulating Research Problem 

• Asking Questions Approach 

WHO?  People 

WHAT?  Problems, things, ideas 

WHERE?  Places 

WHEN?  Past, present, future 

WHY?  Causes, reasons, results,  
   conditions 

HOW?  Methods, techniques,   
   mechanisms 
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Asking Question Approach  

Example 



Formulating Research Problem 

 

• Combined approach 

– Combination of different approaches: 

• Subdividing + Free association approach 

• Subdividing + Asking question approach 

• Free association approach + Asking question 

approach 

• Subdividing + Free association + Asking question 

approach 
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Problem statement 

“a problem statement should be 
specific, manageable, and 
written to stimulate reader 
interest” 



Formulate Research Problems 

1 

• Ideal issue 
• Describe the general and current issues 

related to research   

2 

• Reality 
• Describe difficulties in  preventing the current issues 

to be tackled in reality. 

3 

• Consequences 
• Describe the alternative technique and give specific 

details about how to overcome the issue from the 
our research 

Combine 
with 

connective 
words 

Such as, 
“however”, 

“unfortunately”
, “despite of”, 
“therefore”, 

“hence”, “thus” 
etc.  

  



Example of Problem Statements 

Problem 1:  

Research topic: Biodegradation of Textile Dye using 
Bacteria 

 

Statement 1:  Textile dye is useful for coloring cloth. 

Statement 2: However, textile dye that accumulate in 
river water can cause pollution because textile dye is 
hazardous to the environment. 

Statement 3: Textile dye in river water can be treated by 
biodegradation with bacteria.   



Example of Problem Statements 
Problem 2:  

Research topic: Biodegradation of Textile Dye using 
Bacteria 

Statement 1:  Textile dye in water can be treated by using 
chemical such as by the adsorption on activated 
carbon. 

Statement 2: But, the used of activated carbon is very 
expensive and create solid waste problem.  

Statement 3: So, one of the alternative that can be used 
to treat textile dye in water is by biodegradation using 
bacteria since it does not create solid waste problem 
and cheap. 



Tips on how to write good problem statement 

Introduction 

•What you can get from 
this introduction: 

• How author write 
about introduction. 
• How author review 
paper from other 
sources. 
• Scientific term that 
author used. 
 



• What do you want to achieve at the end of 
research? 

• List of specific goals in your research. 

• research questions rewritten in statement 
form. 

• At the end of research, conclusion will 
answer the question from research 
objectives. 

 

Research Objectives 



Research Objectives 
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Action Verb 
Determine, 

find out, 
verify, 

perform, 
carry out, 

compare etc. 

Prepare, 
synthesize, 
produce, 

manufacture, 
screen, 

monitor etc.   

Investigate, 
examine, 
explore, 
study, 

identify etc. 

Research Objectives 



Research objective based on 
SMART criteria 



Other elements in SMART criteria 



S: Specific 

• Research objective must be specific to the 
research topic. 

• Example: 

– To isolate bacteria from nature. 

• Nature: general term. It can be from air, water, earth, 
forest etc. 

– To isolate bacteria from textile wastewater 
treatment plant. 

• Specific from textile wastewater. 

 



M: Measurable 

• Research objectives that can be measured at 
the end of research, can be managed through 
experimental and they are meaningful to the 
research 

• How: 

– Understand the scientific approach and theory 

– List the availability of 
equipments/instruments/apparatus 
/infrastructure needed during experimentation. 

 



A: Attainable 

• Research objective that is possible to be 
achieved or attained in the given period and in 
the current situation. 

• Example of objective that cannot be achieved 
(current situation): 

– To cure cancer 

• Example of objective that can be achieved: 

– To study the effect of herbs on cancer cells 

 



R: Relevant 

• Research objectives that are relevant to the 
research topic and realistic to be carried out. 

• Is the research objective in line and in 
accordance with the research topic. 

• Example: 

– Research topic: Bioremediation of dyes in textile 
wastewater 

– Research objective: To isolate bacteria that can 
bioremediate dyes in wastewater 



T: Time 

• Constructing research objective based on 
time-frame of research whether it is short-
term or long-term project. 

• Asking the question of “when?” and “what?. 

– When is the dateline of the research? 

– What is the duration of the research project? 

– What are the other tasks besides research need to 
be completed (class, teaching, management etc)? 

 



Example: Biodegradation of Textile Dye by Using isolated-Bacteria from 
wastewater 

Start 

Isolation of 
bacteria 

Characterization 
of bacteria 

Biodegradation 
of dye – in Lab 

Biodegradation 
of dye – in real 

wastewater 

Finish 

Specific Research Objectives 
1. To isolate bacteria from wastewater 
2. To characterize bacteria isolated from 

wastewater. 
3. To study the biodegradation of textile dye 

by isolated-bacteria in laboratory. 
4. To investigate the biodegradation of textile 

dye by isolated-bacteria in real wastewater. 
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