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What is research problem
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Water pollution by textile dye

Chemical-base water treatment

Glve solution based on biological approach

I Example - Biodegradation of Dye by bacteria

& When research topic has been given

Clearly define the given topic

| Example - Biodegradation of Dye by Bacteria
C? Formulate problems

Toxicity of dye in water
Example -

Water pollution



Research
problem
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Combined
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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

Examples:

‘\ Antimicrobial  Inorganic Silver © Silver > Syn:.flle:irs of
agent metal nanoparticle By
& £ 2 nanoparticles
-  wastewater Dye\ 'X/Oe_ ~ Amaranth

‘ Disease Gangrene - Clost;gd/um




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:

[ Development of new antibacterial agents

Problem with current antibacterial agents

Problem with bacteria resistance to antibiotic

Problem with diseases-related pathogenic bacteria

Hygienic lifestyle




Formulating Research Problem

* Asking Questions Approach

A WHO?

A WHAT?
aWHERE?
A WHEN?
AWHY?

A HOW?
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People

Problems, things, ideas
Places

Past, present, future

Causes, reasons, results,
conditions

Methods, techniques,
mechanisms



Asking Question Approach

Example

Who |

has the effect on water treatment?

will be benefited from clean water?

What

Research on water treatment

How |

kind of treatment process for water?

toxic pollutants exist in water?

many current water treatment available nowadays?

is the technique to treat water?

When }

water treatment can be applied?

the pollution in water occur?

Where |

Why

the specific sites of the water samples?

is the polluted water?

the water treatment is importance nowadays?

the current water treatment technology is not efficient?




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”

TR Available online at www.sciencedirect.com
o ScienceDirect Library &
nrormation
ciencevirec o ma °
e Researc
ELSEVIER Library & Information Science Research 29 (2007) 307 -309

Editorial

What 1s a problem statement?

In reviewing numerous manuscripts for possible publication in this peer-reviewed journal,
as well as reading numerous studies published in other journals, we repeatedly find that
problem statements are absent or incomplete, and there seems to be continuing confusion as to
what comprises a problem statement. Are purpose and problem statement synonymous? Does
a study objective, hypothesis, or summary of the content of the report comprise a problem
statement? To add to the confusion, research methods textbooks in the social sciences do not
clarify the matter, although they may note that research examines problems or that itengages in

rmradalama coalim e
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Formulate Research Problems

¢ Ideal issue

e Describe the general and current issues
related to research

e Reality J
S

e Describe difficulties in preventing the current issue
to be tackled in reality.

details about how to overcome the issue from the
our research

e Consequences
e Describe the alternative technique and give specific
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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.
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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

Chemaosphere 82 (201 1) 507-513

Contents lists availsble st SeienceDirect I= —
Chemosphere
*What you can get from |
FI SFVIER journal homepage: www.elsevier.com/locate/chemospherre

this introduction:
* How author write
about introduction.
* How author review
paper from other
sources.
* Scientific term that :;::E —
author used. s

Biodegradation of 4-aminobenzenesulfonate by Ralstonia sp. PBA
and Hydrogenophaga sp. PBC isolated from textile wastewater
treatment plant

Han Ming Gan®, Shafinaz Shahir®, Zaharah Ibrahim"®, Adibah Yahya**

*Department of Industrial Biotechnalogy, Faculty of Bissrim s and Bisrngineering, Universiti Teknolagi Malaysia, 81 210 Skudsi, johor, Malaysia
" lepartment af Biologiml Srim s, Faculty of Bissrimees and Bisengineering, Universiti Teknologi Malaysia, #1270 Skudsi, johor, Malaysia

ABSTRACT

A oo-culture consisting of Hydrogenaphaga sp. PBC and Rakronda sp. PEA, isolated from textile wastewater
treatment plant could tolerate wp to 100 mM 4-ami nobenze nesul fonate (4-ABS) and utilize it as sole car-
ey, mitrogen and sulfur source under serobic condition. The biodegradation of 4-ABS resulted in the
elease of nitrogen and sulfur in the form of ammaonium and sulfate respactively. Ninety-elght percent
remival of chemical osygen demand attributed to 20 mM of 4-AES in cell-free supematant could be
achieved after 118 k. Bffective biodegradation of 4-ABS occurred at pH ranging from & to 8. Durdng batch

Reczived in revised form 27 October 2010
Accepted 28 Ociober 2070
Availatile online 20 November 2010

ﬁmm culture with 4 ABS as sole carbon and nitrogen souwrce, the ratio of strain PBA to PEC was dynamic and a
Ralcenia critical concentration of strain PBA has tolse reached inonder to enable effec thve biodegradation of 4-ABS.
A Amvin ben sen el finate Haldane inhibition model was wed to fit the degradation rate at different initial concentrations and the
Bind egradation parameters o K, and K, were determined o be0l13 b, 1.3 mM and 42 mM respactively. HPLC amal-
165 rDHA yaes revealed traced accumulation of 4-sulfocatechol and at least four unidentified metabolites during

Iiodegradation This is the first study to report on the characterization of 4-ABS- degrading bacterial con-
sortium that was isolated from textile wastew ater freatment plant

1. Introduction harbor sediment and even activated sludge from some wastewater

treatment plants (Alexander and Lustigman, 1966; Tan et al, 2005;

Introduction

4-Aminoberzenesulfonate (4-ABS) is one of the most com-
manly found sulfonated aromatic amines. It is widely used as an
intermediate in the produdtion of textile dyes, sulfonamide drugs,
optical brighteners and pesticides. In nature, the biodegradation of
4-ABS is problematic. Unless there is a spedific transport system for
4-ABS, the negatively charged sulfonate group would prevent up-
take of the substrate thmough the bacteria membrane (Hwang
et al., 1989). Even if bactera develop an efficient uptake mecha-
nism for 4-ABS, the thermodynamic energy barriers exerted by
both

Yemashova and Kalyuzhnyi, 2006).

The consumption of most sulfonated ammatic amines com-
monly will result in the rapid excretion from organism (Greim
etal., 1994). How ever, study inrats showed that 4-ABS has the lon-
mest retenton time following ingestion as compared to its other
counterparts { Honohan et al, 19749) thus making it the most signif-
icant compound to study. Under constant exposure to this com-
pound, some negative effects of 4-ABS have been reported
inchuding hy peractivity in rats (Goldenring et al., 1982) and signif-
icant decrease in the nitrogen transformation processes in soil




ocw.utm.my ©UIM

Research Objectives

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.
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Research objective based on

SMART criteria

B Specific

_‘ Measurable
------- B Attainable
-1‘ Relevant

—‘ Time




Other elements in SMART criteria

Stretching

S b1 significant

simple
S —

meaningful

M F-{ motivational

manageable

action-oriented

SMART Criteria | achievable

appropriate

acceptable

Results-oriented

R 1 Realistic

—

Rewarding

Time-bound

Tangible
S —
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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.
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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.
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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
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R: Relevant

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

* |s 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
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T: Time

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

e 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)?




®UurM

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

wastewater

Isolation of
bacteria

Characterization
of bacteria

Biodegradation
of dye —in Lab

Biodegradation
of dye —in real
wastewater
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