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Lecture 1

Research Methods & Design

Definitions

What is Research?

The systematic investigation into and study of materials and sources in
order to establish facts and reach new conclusions.
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What are methods?

A particular procedure for accomplishing or approaching something, esp.
a systematic or established one.
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What is design?

It is a logical structure of the inquiry (research)
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Quantitative vs. Qualitative

Quantitative: you collect data through some tools and you quantify
them

Qualitative: you collect data through some tools and you explain and
discuss, argue, hypothesis and philosophy them.
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Classical Report of Research

Classical Report of Research
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Abstract

The abstract is a short (about 100-500 word) summary of the entire
paper. It should include: goals and objectives, results, and conclusions. It
is usually one of the last parts of the paper to be written.
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Introduction

The introduction describes the focus and purpose of the paper you are
writing. It gives an overview of what is contained in the paper's various
sections.
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Literature Review

A literature review is a search and evaluation of the available literature
in your given subject or chosen topic area. It documents the state of the
art with respect to the subject or topic you are writing about. It also
shows your readers that you have an in-depth grasp of your subject; and
that you understand where your own research fits into and adds to an
existing body of agreed knowledge.
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Methodology

This section describes what you did, how you did it, gives strategies,
sample calculations, diagrams and circuits, and descriptions of
equipment. The goal here is to give the reader sufficient information to
be able to repeat your work if desired.
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Data Analysis

Data analysis is the most crucial part of any research. It summarizes
collected data. It involves the interpretation of data gathered through
the use of analytical and logical reasoning to determine patterns,
relationships or trends.
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Results

This section is where you prove your point with the data. Give graphs
and tables of costs, profits, whatever your data is. Also give some
description or guide to help the reader recognize your important points.
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Discussion

The purpose of the discussion is to interpret and describe the
significance of your findings in light of what was already known about
the research problem being investigated, and to explain any new
understanding or insights about the problem after you've taken the
findings into consideration.
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Conclusion

Here you state what your learned or proved. What are the "take home
messages" or major accomplishments of this work? You may also
describe interesting observations, new questions, and future work here.
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Bibliography

A list of the references you used in the work & writing the paper.
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Appendices

An appendix contains supplementary material that is not an essential
part of the text itself but which may be helpful in providing a more
comprehensive understanding of the research problem or it is
information that is too cumbersome to be included in the body of the
paper. A separate appendix should be used for each distinct topic or set
of data and always have a title descriptive of its contents.
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