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Definition of Research

Research is everywhere
Research is a format, planned, 

systematic, intensive process of 
carrying on the scientific method of 
analysis results in some sort of format 
record

Research is a method of acquiring 
knowledge

(National Science Foundation-
Theetranont C, Kumnuanta J, Hiebert G. 1992. Resource book 
for researchers. Chiang Mai University)



What is Research? 
Research is a format, planned, and systematic 

process of carrying the method of acquiring fact of 
knowledge with a well-defined objective.

Research is composed of 3 characteristics:

1. Being a method of acquiring knowledge.

2. Being a format, planned, and systematic process 
following the scientific method. 

3. Having a well-defined objective.
(National Research Council of Thailand-NRCT)



RELEVANCE and MERIT

Two Criteria for Justified
Research Project :

RELEVANCE
Your research project should be relevant 

to needs of public community or 
program goals of the funding agency.  

To understand, to predict, and to control 
problems arised in your community. 



MERIT
Your research project may have merit because

of --
 Cost-effectiveness
 Ingenuity (cleverness) of the approach
 Quality of the research opportunity (occasion)
 Credentials of the investigators
 Unique assess to experimental material
 Special research facilities
 Other reasons
Justified research project will have both project 

relevance and intrinsic merit.



There must always be a written 
record or report for any research 
project, otherwise it will not be 
considered as research.

Research = body + voice + mind

การวจิยั =  กาย + วาจา + ใจ

Research Report



Components of the Research Report:
1.   TITLE AND AUTHOR’S NAME
2.   ABSTRACT
3.   ACKNOWLEDGEMENTS
4.   INTRODUCTION
5.   EXPERIMENTAL

- MATERIALS
- METHODS

6.   RESULTS
7.   DISCUSSION
8.   CONCLUSION
9.   REFERENCES
10. APPENDIX



1. TITLE
 Titles are of great importance for current

awareness and for information retrieval.
 The wording of titles should be chosen

carefully to provide information on the
contents and to function as “point of entry”
for information retrieval.

 The title of a research paper should provide
specific words of identification.

 A clearly expressed title will control your
writing and keep you on course.

 Consider the following strategies for writing a 
title.



1. Name a general subject, followed by a 
colon, and followed by a phrase that
renames the subject.

Poor title:  Saving the Software
Better title:  Computer Control: Software Safeguards

and Computer Theft
Key words:  computer theft, software safeguards
2. Name a general subject and narrow it

with prepositional phrase.
Poor title:  Effects of Temperature and Humidity

Better title:  Effects of Temperature and Humidity on the
Physical Properties of Piroxicam Tablets

Key words:  temperature and humidity, piroxicam





3. Name a general subject and cite a specific work
that will illuminate the topic.

Poor title:  Active Entrapment of Liposomes
Better title:  Active Entrapment of Amphotericin B Liposomes Utilizing

Lipid Composition, Surface Charge of Bilayers and pH of Hydration
Medium

Key words:  amphotericin B, liposomes, surface charge
4. Name a general subject, followed by a colon, and

followed by a phrase that describes the type of
study

Poor title:  Dissolution Kinetics of Three-Component Compressed
Solid Mixtures

Better title:  Dissolution Kinetics of Three-Component Compressed
Solid Mixtures: Flaking Spheres with Largely Different Solubilities

Key words:  three-component dissolution kinetics, largely different
solubility solid dissolution





5. Name a general subject, followed by a 
colon, and followed by a question
Poor title:  Nanoparticles

Better title:  Nanoparticles: Will the Dream Come True?
Key words:  nanoparticles, future trends
6. Establish a specific comparison

Poor title:  A Comparison of Butt and Peel Adhesive
Strength of Film-Coated Tablets

Better title:  The Influence of Drug-Polymer Interactions on
Butt and Peel Adhesive Strength of Film-Coated Tablets

Key words:  butt adhesive strength, peel adhesive strength, 
drug-polymer interactions





2. ABSTRACT
 The abstract should briefly (80-100 words) 

present in one paragraph, the problem and 
experimental approach and state the major
findings and conclusions.

 It should be self-explanatory and suitable for 
reproduction without rewriting.  

 Footnotes or unidentified abbreviations may 
not be used.  

 If a reference must be cited, complete 
publication data must be given.

 The abstract should be written in past tense.





PROBLEM (OBJECTIVE)



EXPERIMENTAL APPROACH



MAJOR FINDINGS



CONCLUSIONS











3. ACKNOWLEDGEMENTS

This section should acknowledge
financial support, technical
assistance, advice from colleagues, 
gifts, etc.

Permission must be received from
persons whose contribution to the
work is acknowledged in the
manuscript.





4. INTRODUCTION
Use the first few paragraphs to establish the
nature of your study, but keep the
introduction short and directed toward the
issues.
Subject. Identify your specific topic, and
then define, limit, and narrow it to one issue.





SUBJECT



4. INTRODUCTION
Use the first few paragraphs to establish the 
nature of your study, but keep the 
introduction short and directed toward the 
issues.
Subject. Identify your specific topic, and 
then define, limit, and narrow it to one issue.
Background. Provide relevant historical data.  
Discuss a few key sources that touch on your 
specific issue.  If writing about a major figure, 
give relevant biographical facts, but not an 
encyclopedia-type survey.



BACKGROUND



Problem. The point of a research paper
is to explore or resolve a problem, so
identify and explain the complications
that you see.



PROBLEM



Problem. The point of a research paper 
is to explore or resolve a problem, so 
identify and explain the complications 
that you see.

Thesis sentence. Within the first few 
paragraphs, establish the direction of 
the study and point toward your 
eventual conclusions.



THESIS SENTENCE



5. EXPERIMENTAL SECTION

 The experimental procedures should be 
described in sufficient detail to enable others 
to repeat the experiments.

 Names of products and manufacturers (with 
city, state address) should be included only  if 
alternate sources are deemed (considered) 
unsatisfactory.

 Brand names may be used only once in the 
manuscript.  For subsequent designation, use 
“formulation A”, “product B”, etc.



 Novel experimental procedures should be 
described in detail, but published procedures 
should merely be referred to by literature 
citation of both the original and any 
published modifications.

 The purity of key compounds and 
description(s) of the method(s) used to 
determine purity should be included in this 
section. (eg. USP, BP or AR grades)

 Identification of and precautions for handling 
hazardous chemicals and dangerous 
procedures should be placed at the 
beginning of this section.









6. RESULTS
 The results should be presented concisely.
 Tables and figures should be designed to maximize 

the presentation and comprehension of the 
experimental data.

 Attention should be paid to the matter of significant 
figures (usually no more than three).

 The same data should not be presented in more than 
one figure or in both a figure and a table.

 As a rule, interpretation of the results should be 
reserved for the discussion section of an Article, but 
under some circumstances it may be desirable to 
combine results and discussion in a single section.



7. DISCUSSION

 The purpose of the discussion is
 to interpret the results and
 to relate them to existing knowledge in the

field in as clear and a brief fashion as possible.
 Information given elsewhere in the

manuscript should not be repeated in the
discussion.

 Extensive reviews of the literature should
be avoided.







8. CONCLUSIONS

Summarize only the crucial 
results and their interpretation 
which appear to be the novel 
findings.

 It is not the same as abstract.







9. REFERENCES
Two different styles are widely used:
Numbering in one consecutive series by order 

of mention in the text.
Mentioning in the text by chronological order 

of the year published.
Most internationally used citation style:
Sarisuta N, Kumpugdee M, Muller BW, 

Puttipipatkhachorn S. 1999. Physico-chemical 
characterization of interactions between 
erythromycin and various film polymers. Int J 
Pharm 186: 109-118.







10. APPENDIX

 Location for numerous tables and 
illustrations, computer data, 
questionaire results, complicated 
statistics, mathematical proofs, or 
detailed descriptions of special 
equipment.



Research must be composed of body, 
voice, and mind.

According to our current graduate 
programs, it is imperative for all students 
to have their research articles published 
in journals (national for Master and 
international for Doctoral) in order to 
fulfill the program requirement.

Manuscript Writing



 Twelve Steps to developing an effective first 
draft of your manuscript.

 You should now have detailed notes you can 
use to write your draft paper.

 If you don’t have one already, it may help to 
prepare an outline for each section which 
includes a number of major headings, sub-
headings and paragraphs covering different 
points.

Manuscript Writing



 Some people recommend that you begin with 
the Introduction and continue in order through 
each section of the paper to help ensure flow.

Others suggest that you begin with the easiest 
sections, which are usually the Methods and 
Results, followed by the Discussion, 
Conclusion, Introduction, References and Title, 
leaving the Abstract until the end.

 The main thing is to begin writing and begin 
filling up the blank screen or piece of paper.

Manuscript Writing



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

1.   Consolidate all the information
2.   Target a journal
3.   Start writing
4.   Write quickly
5.   Write in your own voice
6.   Write without editing
7.   Keep to the plan of your outline



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

8.   Write the paper in parts
9.   Put the first draft aside
10. Revise it
11. Revise for clarity and brevity
12. Be consistent



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

1.  Consolidate all the information.
Ensure you have everything you need to 

write efficiently, i.e., all data, references, 
drafts of tables and figures, etc.  



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

2.  Target a journal.
Determine the journal to which you plan to 

submit your manuscript and write your 
manuscript according to the focus of the 
targeted journal.

The focus may be clearly stated within the 
journal or may be determined by examining 
several recent issues of the targeted journal.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

3.  Start writing.
When writing the first draft, the goal is to put 

something down on paper, so it does not matter if 
sentences are incomplete and the grammar incorrect, 
provided that the main points and ideas have been 
captured.

Write when your energy is high, not when you 
are tired.

Try to find a time and place where you can think 
and write without distractions.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

4.  Write quickly.
Don’t worry about words, spelling or 

punctuation at all at this stage, just ideas.
Keep going.
Leave gaps if necessary.
Try to write quickly, to keep the flow going.
Use abbreviations and leave space for words that 

do not come to mind immediately.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

5.  Write in your own voice.
Expressing yourself in your own way will 

help you to say what you mean more precisely.
It will be easier for your reader if they can 

“hear” your voice.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

6.  Write without editing.
Don’t try to get it right the first time.
Resist the temptation to edit as you go.
Otherwise, you will tend to get stuck and 

waste time.
If you try to write and edit at the same 

time, you will do neither well.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

7.  Keep to the plan of your outline.
Use the headings from your outline to 

focus what you want to say.
If you find yourself wandering from the 

point, stop and move on to the next topic in 
the outline.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

8.  Write the paper in parts.
Don’t attempt to write the whole 

manuscript at once, instead, treat each section 
as a mini essay.

Look at your notes, think about the goal of 
that particular section and what you want to 
accomplish and say.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

9.  Put the first draft aside.
Put aside your first draft for at least one 

day.
The idea of waiting a day or more is to 

allow you to “be” another person.
It is difficult to proofread and edit your 

own work; a day or more between creation 
and critique helps.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

10.  Revise it.
Revise it and be prepared to do this several times until 

you feel it is not possible to improve it further.
The objective is to look at your work not as its author, 

but as a respectful but stem critic.
Does each sentence make sense?
In your longer sentences can you keep track of the 

subject at hand?
Do your longer paragraphs follow a single idea, or can 

they be broken into smaller paragraphs?
These are some of the questions you should ask yourself.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

11.  Revise for clarity and brevity
Revise sentences and paragraphs with 

special attention to clearness.
For maximum readability, most sentences 

should be about 15-20 words.
For a scientific article, paragraphs of 

about 150 words in length are considered 
optimal.

Avoid using unnecessary words.



Twelve Steps to Developing an Effective 
First Draft of your Manuscript

12.  Be consistent.
Often a manuscript has more than one 

author and therefore the writing may be shared.
However, the style needs to be consistent 

throughout.
The first author must go through the entire 

manuscript and make any necessary editorial 
changes before submitting the manuscript to the 
journal.



Fourteen Steps to Writing an Effective 
Discussion Section

The purpose of the Discussion is to
 state your interpretations and opinions, 
 explain the implications of your findings, and 
 make suggestions for future research.
Its main function is to 
 answer the questions posed in the Introduction, 
 explain how the results support the answers and, 
 how the answers fit in with existing knowledge on 

the topic.



Fourteen Steps to Writing an Effective 
Discussion Section

Discussion is considered the heart of the paper 
and usually requires several writing attempt.

The organization of the Discussion is important.
Before beginning you should try to develop an 

outline to organize your thoughts in a logical form.
You can use a cluster map, an issue tree, 

numbering, or some other organizational structure.
The steps listed below are intended to help you 

organize your thoughts.



Fourteen Steps to Writing an Effective 
Discussion Section

To make your message clear, the discussion should be 
kept as short as possible while clearly and fully stating, 
supporting, explaining, and defending your answers and 
discussing other important and directly relevant issues.

Care must be taken to provide a commentary and not 
a reiteration of the results.

Side issues should not be included, as these tend to 
obscure the message.

No paper is perfect; the key is to help the reader 
determine what can be positively learned and what is more 
speculative.



Fourteen Steps to Writing an Effective 
Discussion Section

1. Organize the Discussion from the specific to the 
general: your findings to the literature, to theory, 
to practice.

2. Use the same key terms, the same verb tense 
(present tense), and the same point of view that 
you used when posing the questions in the 
Introduction.

3. Begin by restating the hypothesis you were testing 
and answering the questions posed in the 
Introduction.



Fourteen Steps to Writing an Effective 
Discussion Section

4. Support the answers with the results. 
Address all the results relating to the questions, 
regardless of whether or not the findings were 
statistically significant.

5. Describe the patterns, principles, and relationships 
shown by each major finding/result and put them in 
perspective. 
The sequencing of providing this information is 
important; first state the answer, then the relevant 
results before citing the work of others. 
If necessary, point the reader to a figure or table to 
enhance the “story”.



Fourteen Steps to Writing an Effective 
Discussion Section

6. Clearly stating why they are acceptable and how they 
are consistent or fit in with previously published 
knowledge on the topic.

7. Defend your answers, if necessary, by explaining both 
why your answer is satisfactory and why others are not.
Only by giving both sides to the argument can you 
make your explanation convincing.

8. Discuss and evaluate conflicting explanations of the 
results.
This is the sign of a good discussion.



Fourteen Steps to Writing an Effective 
Discussion Section

9.   Discuss any unexpected findings.
When discussing an unexpected finding, begin the 
paragraph with the finding and then describe it.

10. Identify potential limitations and weaknesses 
and comment on the relative importance of these 
to your interpretation of the results and how they 
may affect the validity of the findings.
When identifying limitations and weaknesses, 
avoid using a apologetic tone.



Fourteen Steps to Writing an Effective 
Discussion Section

11. Summarize concisely the principal implications 
of the findings regardless of statistical significance.

12. Provide recommendations (no more than two) 
for further research.
Do not offer suggestions, which could have been 
easily addressed within the study, as this shows 
there has been inadequate examination or 
interpretation of the data.



Fourteen Steps to Writing an Effective 
Discussion Section

13. Explain how the results and conclusions of this 
study are important and how they influence our 
knowledge or understanding of the problem being 
examined.

14. Discuss everything, but be concise, brief, and 
specific in your writing of the Discussion.



 Journal Impact Factor is from Journal 
Citation Report (JCR), a product of Thomson 
ISI (Institute for Scientific Information).

 JCR provides quantitative tools for ranking, 
evaluating, categorizing, and comparing 
journals.

 The impact factor is one of these; it is a 
measure of the frequency with which the 
“average article” in a journal has been cited 
in a particular year or period.

Journal Impact Factors
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