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1 Introduction

1.1 Research Proposal

A research proposal states the research problem that you are going to work on, motivations for
working on the problem, a review of related works (literature survey), and a time-line for the
research work. A good proposal presents a road map of the research to be done. It will be evaluated
with the graduate office to approve continuation of your work and to help monitor/guarantee the
quality of the graduate program at the department level.

1.2 Dissertation and Thesis

A dissertation is long and detailed essay to present findings of firsthand original research (often
used as a requirement of a Ph.D program). A thesis is a detailed report (usually 100+ pages) on
what you have preformed during your research. A master thesis does not necessarily include an
outstanding original findings, however, it should at least try to show some signs of novelty. Both
dissertation and thesis should clearly explain what you have achieved during your research works.
Research dissertations and theses will be evaluated within a department and for dissertations often
confirmation of an external appraiser is also required.

1.3 Academic Paper

An academic paper presents the essence of your original finding and achievements in the field
of your research. A graduate student can start writing of a research paper during the graduate
program or extract the paper from his/her qualified research thesis. A research paper will be
peer reviewed and evaluated (nation- or world-wide) and it will not be necessarily accepted for
publishing!

2 Writing of a Research Proposal

2.1 When to begin writing of a proposal?

Before proceeding for writing a research proposal, the student should acquaint himself/herself with
the field of research by reading and reviewing the related literature.

= Read and read to become “ready” to begin research! A few signs that show someone is ready to
write a proposal are:

e Familiarizing with the subject and its challenges;
e Focusing on a specific problem;
e Learning about the existing solutions/strategies for that specific problem;

e Evaluating the existing methods by listing the advantages/limititations of each method.
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» Practical Steps:

1. Select a subject, read “Review” and “Survey” papers about the subject to gain information
about the subject.

2. Select a specific problem and focus on that by reading relevant literatures. Try to understand
the main challenges and suggested solutions for them. Try to enhance your knowledge about
the problem and the subject of research.

3. Follow details of a few solutions/strategies in depth which help you to know about recent
achievement about the problem (solutions and their limitations).

4. Consolidation: Draw a big picture of the problem and organize it in your mind based on what
you have read. Perform a new search and review literatures as an expert in the field. Try to
prepare the layout of your proposal.

2.2 Structure of a Proposal

Essential components of a research proposal are: Problem Statement, Motivation, Objectives, So-
lution Strategy, Verification and Evaluation Methods, Required Resources, Time-line of your work,
and References. Also, the proposal needs an introduction to provide required background and a
literature review which can be embedded in the introduction or presented in a separated section.

» Practical Steps:

1. Title:
Select a title that clearly describe your research topic and the solution approach for that. A
“good” title states a specific subject, the scope (limitations) of the work and solution strategy.
Examples:

“Modelling and Analysis of Wind Energy Systems in Power Systems”
— Not acceptable as it is vague, and general.

“Small-signal Modelling and Analysis of Grid-connected Wind Farms”
— More Specific, provide scope but say nothing about solution strategy.

“Frequency Response Analysis of Induction Machine-based Grid-connected Wind Farms”
— States a specific problem. Scope of the work and solution strategy are also stated.

Hint: a good title often includes not more than 9 to 11 technical words.

2.3 “Introduction” or “Problem Statement, Motivation, and Objectives”

A neat and concise introduction simply begins with a background to broadly introduce the
subject of research work. Then, by stating the challenges, it narrows down to an specific
problem (Problem Statement). Needs and justifications for doing research on the stated
problem should also be stated (Motivation). The introduction of proposal can be ended by
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listing a few specific objectives which are achievable in a limited time (e.g. 1 year in a M.Sc.
program).
A review of related works (Literature Survey) can be stated in the introduction or it can be

presented in an individual subsection. Literature review includes but not limited to recent
(past three to five years) and original (journal and/or referred conference) publications.

2.4 Solution Strategy, Evaluation Method, and Required Resources

In a research proposal, it is not expected that a solution to the research problem is provided.
However, a strategy for solution and a method for evaluation of the solution-to-be-proposed
should be provided. The evaluation method (specially in experimental works) may need
facilities and infrastructures. Since any proposed solution to a problem needs to be verified,
it is necessary to consider availability of required resources for a solution strategy in the
proposal.

» Practical Steps:

(a) Based on the knowledge that you gained and mastery that you obtained about the
subject, try to suggest a solution strategy that partially covers limitations of other
available solutions to a problem. Such a solution will ideally lead to present original
research work that can be published. Presenting an original work may not be expected
from all MSc level student, however, this should not reduce the quality of MSc thesis to
an elaborated report such as a BSc project or technical report.

(b) Try to describe the expected results based on the suggested solution strategy. It is useful
to discuss the advantages (benefits) and limitations (drawbacks) of suggested solution
compared to the available solution(s).

(c) Describe a method for validating and verification of your solution. State the required
resources that you will need during your work and make sure that the required resources
will be available.

2.5 Milestones and Time-line of the Research Work

Real research projects are virtually endless and there will be always a room for improving
the solution to a problem. However, in real life, the time constraints should be considered as
a mandatory part of the research. As a graduate-level student, the MSc/PhD program will
confine students to be graduated within a certain time interval. In industry, the limitation
of financial resources and deadlines will force a researcher to determine priorities and to
complete the research work on time.

» Practical Steps:
(a) Determine the main phases of your research work and list the main steps (Milestones)

for performing the research. Reviewing of similar research papers in the field of the work
can provide some clues about the main steps of the research.

(b) Estimate the time that you need for each step and summarize the time lines of the steps
in a table to be attached in the proposal.
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2.6 References

The reference section is the last part of a research proposal which should include a list of
recent and original papers related to the field research. Web-sites and other type of references
can also be listed in the reference section. The reference list should be completed during per-
forming the research. Using reference management software tools such as EndNote, JabRef,
and Refworks can organize the references and save times in writing of thesis and research
papers.

3 Writing a Thesis

Thesis is a detailed report on a research work that starts with statement of a problem, describes
solution methods, evaluates the methods based on test results, and finally concludes the whole
research work. There is enough room to explain details of each section, however, a good thesis
is a neat and concise one. A research thesis should not be a detailed manuscript as a textbook,
however, adequate information must be presented about materials/methods and tests so that one
can re-produce the results which discussed within the thesis.

3.1 When to begin writing a thesis

Writing a thesis requires a detailed layout (plan) that include chapters, sections, and subsections
of the thesis. Layout is a first version of table-of-content which should be carefully created before
writing. Writing of the thesis will be more efficient and less stressful if it is performed throughout
the research.

» Practical Steps:

1. Use the proposal to create first layout of your thesis.
2. Revise the layout as the work is progressing.
3. Finalize the layout as soon as acceptable test results will be obtained.

4. Start writing of material/methods and results throughout the research and leave the intro-
duction and conclusion sections for the last stages.

3.2 Structure of Thesis

Academic thesis includes title, abstract, introduction, materials and method, results, conclusion,
and references. Often the order of writing is: i) Materials/Methods; ii) Results and Discussions; iii)
Introduction and Conclusion; iv) References; v) Abstract; and vi) Title (if it needs to be changed).

» Practical Steps:

1. Materials and Methods:
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(a) This part of thesis (one chapter or more) should present the solution strategy and explain
how it solves the problem. Details of the method (and material which used) must be
accurately explained such that it will repeatable for others.

(b) Often a researcher tried several different methods before coming up with final method
and solution. Only the final and useful methods are of interest and there is no need to
report on the full history of your research.

(c) Details of computer codes, test system data, and so on can be moved into appendices to
make the text of thesis easy-to-read.

2. Results and Discussion:

(a) The results and discussion (one chapter or more) verify the validity of the proposed
method and determine its limitations. The experiment or test system should be accu-
rately explained including all assumptions.

(b) A researcher likely run several tests to obtain useful and tangible results. There is no
need to present a report on all tests. Only useful ones should be stated in an organized
manner.

(¢) Only the most significant and relevant tests should be presented. Auxiliary tests and
extra data should be omitted to avoid confusing a reader.

3. Introduction
Introduction is the first chapter of a thesis which includes background, problem statement,
objectives, motivation, a summary of the proposed solution and results. Literature survey
can be presented as an individual section or it can be embedded within the background and
problem statements.

(a) The introduction usually begins with a brief background about the subject of the re-
search. Literature survey in this part can be presented as a brief history of the subject or
it can be a review of recent and relevant publications to the main subject of the research.

(b) The introduction gradually narrows down to a specific problem which is the main subject
of thesis. Various aspects and main challenges of the problem should be explained in a
fair manner. An important part of the literature review can be put here to explain past
solutions to the problem and compare adavantages/limitions of existing methods.

(c) Thesis objectives and solution methods which will be addressed in the thesis should
be briefly explained. Motivation for dealing with this problem and justifications for
selection of the proposed methods should also be stated.

(d) An outline of thesis will be presented in the last section of the introduction. This outline
section briefly reviews the method and verification and test results.

4. Conclusion:
Conclusion is the last chapter of a thesis which usually starts with re-stating the objectives of
the thesis in brief. Then, a summary of the proposed method should be technically presented
followed by a summary of the main results and findings of the work. Then, an statement that
rationally explain benefits and applications of this research should be stated. The conclusion
chapter of thesis usually includes a section for suggested research topics and future works
along this research.
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5. Abstract and Title:
Abstract and Title of a thesis are often available to public via internet. The abstract includes
an essence of these in two or three short paragraphs. Abstract is similar to the introduction of
thesis, however, it usually explains the background of the subject in brief or even removes the
background. An abstract usually starts with a description of the proposed method followed
by results and finding. Then, advantages and limitations of the method will be explained and
finally it will end with the motivations and usefulness (potential applications) of the thesis.

Title of a thesis should describe the content of the thesis. Since the content of the thesis
could be different from what was mentioned in the research proposal, the selected title for
the thesis in the proposal should be modified after completing the thesis if it is necessary.

4 Writing a Research Paper

An original paper represents a summary of original contributions of a research work. A paper
can be submitted for publication before writing the thesis or it can be extracted from a thesis.
A submitted paper will be peer reviewed, that means reviewers who are experts in the field of
the specific research subject, will carefully read and judge about the originality, correctness, and
structure of the paper. If the paper submitted before completing the thesis, the feedback and
comments of reviewers can significantly improve the quality of research and thesis. The structure
of a paper is similar to a thesis: Title, Abstract, Introduction, Materials/Methods, Experimental
Results (Verification), Discussions, Conclusion, and References. However, several revising steps
should be performed to be able to present an original research work as a qualified paper.

» Practical Steps:

4.1 Planing and Outline

Before writing a paper and based on the subject of research, one should select the most relevant
journal and review the interests of its readers. Then, an outline of a paper should be created to
suitably address the requirements of the journal. Outlining is an iterative and time consuming
procedure for organizing thoughts about how to present findings of a research work. Creating a
suitable outline is the first step of writing a paper.

4.2 Writing the Draft

It is nearly impossible to perfectly write a paper in a single round even if a perfect outline is
available. Revising while writing the first draft is not an efficient method and it is often much
efficient to complete a rough draft of paper without interruptions due to revising.

4.3 Break

After preparing the first draft, it is essential to give a break between writing and revising. Break
between writing and revising should last until the author becomes objective to be able to fairly
criticize his/her work.
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4.4

Revising: Five Major Steps

Revising the paper is the key point for preparing a well-written and qualified paper. Revising
requires patience since its procedure encompasses several iterative steps. The revising procedure
includes the following five major steps (each step may need to be iterated several times).

1.

Revising the Content Based on Readers’ Needs

The paper should mainly address the information that a reader needs to know rather than
the information that the author would like to present. Therefore, in the first revision the
author should revise the manuscript based on two criterion: i) Adding subjects that a reader
is seeking for, and ii) Removing the extra information which are not necessary to a reader.

. Strive for Clarity and Remove Ambiguities

The author should read the paper from readers view and try to determine ambiguous phrases
within the paper. Then, revise the paper to remove ambiguities and increase its clarity.
Several iterations in revising may be required at this step.

. Revising for Correctness and Coherence

In the third step of the revising procedure, the author should read the paper sentence by
sentence to find mistakes and correct them. Coherence between sentences and paragraphs
should be also examined in this step and following steps of revising.

. Revising for Brevity

Avoiding wordiness by removing unnecessary words and phrases will enhance the quality of
the paper. This will help to highlights the main contribution of the paper and lead to an
easy-to-read paper. Usually the length of a paper can be reduced up to 25% following a
careful revising for brevity.

. Polishing the Paper

This is the last step of revising in which the style of writing will be improved. This step may
include several readings and modifications which requires patience of the author.
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