
Dr۔ Rao Muhammad Adeel Nawab  Research Methodology in I.T. 
 

1 
 

SLIDE 
Research Methodology in I.T. 

Lecture 10 - A Template-based Approach to Write a Research Thesis 
 

Author: Dr. Rao Muhammad Adeel Nawab 
Instructor: Dr. Rao Muhammad Adeel Nawab 

 
SLIDE 

Lecture Outline 
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• Main Components of a Research Thesis  

• A Template-based Approach to Write a Research Thesis  
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=========== 

Research Thesis  
=========== 

 
SLIDE 
Note 

• Research thesis can be for 
1. MPhil / MS 

2. PhD 
• The amount of work required for a PhD degree is much more than 

an MPhil degree 
• In this lecture, I am considering both MPhil and PhD 

 
SLIDE 
Research Thesis  

• Definition 
o A written document which presents the research work carried 

out by an MS / PhD student to fulfill the requirements of a 
research degree (MS / PhD) 

• Purpose 
o To ensure that a research student has 

▪ Learned “how to do research?” 
• Importance 

o A research thesis demonstrates that a research student  

▪ has the ability to carry out high-quality research over a 
long period of time 

▪ understands what main tasks and processes are 
important to carry out high-quality research 

▪ understands what ethical and legal aspects should be 
considered while carrying out research 

▪ has learned how to present his research work  
• Applications 

o A high-quality research thesis helps students / researchers to 
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▪ understand your research work and build ideas on it 
▪ understand how to write a high-quality thesis 

▪ lean state-of-the-art work in your research area  
 

SLIDE 
An Important Question before Writing Research Thesis 

• Is this work enough for a PhD? 
o Check both “quantity” and “quality” of research work 

• If Yes 
o Start writing your research thesis 

• If No 

o Carry out more research work 
• TIP 

o To ensure that your research work is enough for a PhD 
▪ Write down “major contributions” of your research work 

and discuss with your supervisor  
 

SLIDE 
========================= 
Main Components of a Research Thesis  

========================= 
 

SLIDE 
Main Components of a Research Thesis  

• The main components of a research thesis are 
1. Abstract 

2. Introduction 
3. Literature Review 
4. Proposed Work 

5. Conclusion 
 

SLIDE 
Order and Flow to Write a Research Thesis  

• A research thesis should be written in the following order 
1. Proposed Work 

o Comprises of multiple Chapters 
2. Literature Review 

o Comprises of a single Chapter 

3. Introduction 
o Comprises of a single Chapter 

4. Conclusion 
o Comprises of a single Chapter 

5. Abstract 
o Comprises of a 1 – 2 Pages  
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SLIDE 
Example – Writing Different Sections of a Chapter 

• For details on how to write description of 
o Method / Technique 

o Corpus / Dataset 
o Experimental Setup  

o Evaluation Measure  
o Evaluation Methodology 

o Results and Analysis 
o Abstract 

▪ See Lecture 08 - A Template-based Approach to Write a 

Research Paper 
 

SLIDE 
==================================== 

A Template-based Approach to Write a Research Thesis  
==================================== 

 
SLIDE 
Approach - Make a Template-based Detailed Outline of the Research 

Thesis 
• Use Divide and Conquer Approach 

1. Break research thesis into chapters  
2. Break each chapter into 

▪ Introduction – One Section 
▪ Body of Chapter – Multiple Sections / Sub-section / Sub-

sub-sections 
▪ Chapter Summary - One Section 

3. For each section / sub-section / sub-sub-section 

▪ Separately make template-based detailed outline  
4. For each paragraph 

▪ Write down what key details should be mentioned  
• Write key information in the form of “Attribute-

Value Pair” 
5. See connection between  

▪ Chapters 
▪ Sections / sub-sections / sub-sub-sections 
▪ Paragraphs  

▪ Sentences 

 

SLIDE 

Steps - Make a Template-based Detailed Outline of the Research Thesis 

• Steps - How to Make a Template-based Detailed Outline 
• Step 1: Select 2 – 5 research thesis 

o Closely related to your research work 
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• Step 2: Make template-based detailed outlines of selected 
research thesis 

o See Lecture 06 - A Template-based Approach to Read a 
Research Paper 

• Step 3: Combine the template-based detailed outlines of existing 
thesis to make template-based detailed outline of your thesis 

• Step 4: Discuss your template-based detailed outline of your 

thesis with your Supervisor / Senior for further suggestions and 

refinements 

• Step 5: Repeat Steps 1 to 4, until you and your supervisor are 
happy with the template-based detailed outline of your thesis 

• Step 6: Started writing the thesis 😊 

 
SLIDE 

Example – Detailed Outline of a Research Thesis 
• In this lecture, I will discuss detailed outline of my PhD thesis, 

which was submitted in August 2012 for viva 
 
SLIDE 

Example – Detailed Outline of a Research Thesis 
• PhD Thesis Title 

o Monolingual Paraphrased Text Reuse and Plagiarism 
Detection 

• Presented by 
o Rao Muhammad Adeel Nawab 

• Supervised by 
o Dr. Mark Stevenson and Dr. Paul D. Clough 

• Department of Computer Science, University of Sheffield, UK 

 
SLIDE 

Quality of a good research thesis 
• Your thesis must tell a “coherent” and “connected” story 

 
SLIDE 

Formatting and Submission Guidelines – Writing a Research Thesis  
• Carefully read and understand the “formatting” and “submission” 

instructions provided by your University for research thesis 

 
SLIDE 

Example – A PhD Thesis Outline 
Contents                                                                                                       

List of Figures                                                                                                  
List of Tables    

            
1 Introduction 

1.1 Types of Plagiarism Detection 

1.2 Thesis Focus  
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1.3 Research Goals  
1.4 Contributions  

1.5 Main Findings of this Research  
1.6 Thesis Outline  

1.7 Published Work 
  

2 Literature Review  
2.1 Introduction  

2.2 Classifying Approaches to Mono-lingual Extrinsic Plagiarism  
2.3 Lexical Similarity 

2.3.1 Vector Space Model 

2.3.2 Relative Frequency Model 
2.4 Overlap of N-grams  

2.4.1 N-grams  
2.4.2 Similarity Measures for Computing Overlap of N-grams 

2.4.3 N-gram Comparison for Evaluation  
2.4.4 Sentence-level Comparison  

2.5 Fingerprinting  
2.6 String and Sequence Comparison  

2.6.1 Sequence Alignment  

2.6.2 Edit Operations  
2.6.3 Edit Distance and Longest Common Subsequence  

2.6.4 Greedy String Tiling  
2.7 Probabilistic Methods  

2.7.1 Kullback-Leibler Distance  
2.8 NLP Techniques  

2.8.1 Syntactic Approaches  
2.8.2 Semantic Approaches  

2.9 Structural Methods  

2.10 Efficiency of Plagiarism Detection Methods  
2.11 The PAN International Competitions on Plagiarism Detection  

2.11.1 Task  
2.11.2 Evaluation Measures for PAN Competitions  

2.11.3 Approaches  
2.12 Evaluation Resources for Plagiarism Detection  

2.12.1 PAN-PC Corpora  
2.12.1.1 Characteristics of PAN-PC Corpora  
2.12.1.2 Case Generation  

2.12.1.3 PAN-PC-09 Corpus  
2.12.1.4 PAN-PC-10 Corpus  

2.12.1.5 PAN-PC-11 Corpus  
2.12.1.6 Examples of Plagiarism Cases  

2.12.2 MEDLINE Corpus  
2.12.3 METER Corpus  

2.12.4 Short Answer Corpus (SAC)  
2.12.5 Analysis of Evaluation Resources  

2.13 Evaluation Measures  
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2.14 Chapter Summary 
 

3 IR-Based Framework for Candidate Document Retrieval  
3.1 Introduction  

3.2 Motivation for using IR-based Approach  
3.2.1 PAN 2010 Competition  

3.2.2 PAN 2011 Competition  
3.3 IR-Based Approach  

3.3.1 Implementation  
3.3.2 Comparison to Other IR-Based Approaches  

3.4 Experimental Setup  

3.4.1 Datasets  
3.4.1.1 PAN-PC-10 Corpus  

3.4.1.2 Extended Short Answer Corpus  
3.4.1.3 MEDLINE Corpus  

3.4.2 Evaluation Measure  
3.4.3 Parameter Setting  

3.5 Results and Analysis  
3.5.1 Results for PAN-PC-10 Corpus 
3.5.2 Results for Extended Short Answer Corpus  

3.5.3 Results for MEDLINE Corpus  
3.5.4 Exploring Thresholds  

3.5.5 Summary of Results  
3.6 Chapter Summary  

 
4 Improving the IR-based Approach with Query Expansion  

4.1 Introduction  
4.2 Relevance Feedback and Query Expansion  

4.2.1 Relevance Feedback  

4.2.1.1 Rocchio’s Algorithm for Relevance Feedback  
4.2.2 Query Expansion  

4.2.2.1 Manual Thesaurus Generation  
4.2.2.2 Automatic Thesaurus Generation  

4.3 Thesauri for Query Expansion  
4.3.1 WordNet  

4.3.2 Paraphrase Lexicon  
4.3.3 Unified Medical Language System (UMLS)  

4.3.3.1 UMLS Metathesaurus  

4.3.3.2 Meta Map  
4.4 Applying Query Expansion for Text Reuse and Plagiarism 

Detection 
4.4.1 Pseudo Relevance Feedback  

4.4.1.1 Implementation  
4.4.2 Query Expansion with Knowledge Bases  

4.4.2.1 Query Expansion using WordNet  
4.4.2.2 Query Expansion using a Paraphrase Lexicon  
4.4.2.3 Query Expansion using UMLS Metathesaurus  



Dr۔ Rao Muhammad Adeel Nawab  Research Methodology in I.T. 
 

7 
 

4.4.3 Examples of Query Expansion  
4.5 Experimental Setup  

4.5.1 Datasets  
4.5.2 Evaluation Measure  

4.5.3 Parameter Setting  
4.6 Results and Analysis  

4.6.1 Results for PAN-PC-10 Corpus  
4.6.2 Results for Extended Short Answer Corpus  

4.6.3 Results for MEDLINE Corpus  
4.6.4 Query by Query Analysis  
4.6.5 Exploring Thresholds  

4.6.6 Summary of Results  
4.7 Chapter Summary  

 
5 Pairwise Document Comparison using Modified and Weighted Ngrams 

5.1 Introduction  
5.2 Overlap of N-grams  

5.3 Modified N-grams  
5.3.1 Deletions (Del)  
5.3.2 Substitutions  

5.3.2.1 WordNet (WN)  
5.3.2.2 Paraphrase Lexicon (Para)  

5.3.2.3 UMLS Metathesaurus (UMLS)  
5.3.3 Comparing Modified N-grams  

5.4 Weighting N-grams  
5.5 Experimental Setup  

5.5.1 Datasets  
5.5.2 Training Language Models  
5.5.3 Evaluation Methodology  

5.6 Results and Analysis  
5.6.1 Results for METER Corpus  

5.6.2 Results for Short Answer Corpus  
5.6.3 Results for MEDLINE Corpus  

5.6.4 Summary of Results  
5.7 Chapter Summary  

 
6 Conclusions  

6.1 Thesis Summary  

6.1.1 Thesis Contributions  
6.2 Future Work  

 
References  
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SLIDE 
Telling a Coherent and Connected Story in Research Thesis 

• To tell a coherent and connected story, see 
o Connection between Chapters 

o Connection between Sections 
o Connection between Sub-sections 

o Connection between Sub-sub-sections 
o Connection between Paragraphs 

o Connection between Sentences 
 
SLIDE 

Example - Connection between Chapters 
• Chapter 1 – Introduction 

o Section – Introduction  
▪ First Sentence 

• Text reuse is the process of creating new 
documents using the text from existing ones 

[Clough and Gaizauskas, 2009]. 
• Chapter 2 – Literature Review 

o Section – Introduction  

▪ First Sentence 
• In “previous Chapter”, Section 1.1 described two 

main types of plagiarism detection: (1) extrinsic 
plagiarism detection and (2) intrinsic plagiarism 

detection. 
• Chapter 3 – IR-Based Framework for Candidate Document Retrieval 

o Section – Introduction  
▪ First Sentence 

• This chapter describes an Information Retrieval 

(IR)-based approach for the problem of candidate 
document retrieval (see Section 3.3). 

• Chapter 4 – Improving the IR-based Approach with Query 
Expansion 

o Section – Introduction  
▪ First Two Sentence 

• “Chapter 3” presented an IR-based framework 
(see Section 3.3) for retrieving candidate 
documents. Promising results were obtained with 

the proposed framework in detecting various types 
of obfuscation (see Tables 3.3, 3.4 and 3.5). 

However, it was observed that there is still room 
for improvement particularly when the source text 

has been heavily paraphrased. To further improve 
the candidate retrieval performance two broad 

approaches for query expansion are explored 
[Baeza-Yates and Ribeiro-Neto, 2011] 
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• Chapter 5 – Pairwise Document Comparison using Modified and 
Weighted N-grams 

o Section – Introduction  
▪ First Few Sentences 

• “Chapter 3” presented an IR-based approach for 
the problem of candidate document retrieval. To 

further improve the performance query expansion 
was incorporated into the IR-based approach 

(Chapter 4). The aim was to retrieve a small set of 
candidate documents from large document 
collections, which includes the source(s) of text 

reuse. However, the actual source(s) of the reused 
text in the candidate documents is not known. This 

chapter describes a system which makes a pairwise 
document comparison for text reuse detection. The 

aim of pairwise comparison of documents is to 
determine whether one document has reused the 

other. Consequently, the source(s) of text reuse 
can be identified.  

• Chapter 6 – Conclusion 

o Section – Introduction  
▪ First Sentence 

• Text reuse is the process of creating new 
document(s) using text from existing document(s)  

 
SLIDE 

Note 
In previous slides, see the connection between 

• Introduction (Chapter 1) and Literature Review (Chapter 2) 

Chapters 
• Proposed Work Chapters I.e. Chapters 3, 4 and 5 

• Introduction (Chapter 1) and Conclusion (Chapter 6) Chapters 
• In all Six Chapters of the thesis 

 
SLIDE 

• Example - Connection between Sections / Sub-sections / Sub-sub-
sections / Paragraphs / Sentences 

 

• For details on how to connect, Sections / Sub-sections / Sub-sub-
sections / Paragraphs / Sentences 

o See Lecture 08 - A Template-based Approach to Write a 
Research Paper 

• In next slides, I will give a few examples to show the connection 
between Sections / Sub-sections / Sub-sub-sections / Paragraphs 

/ Sentences 
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SLIDE 
Example - Connection between Sections / Sub-sections / Sub-sub-

sections / Paragraphs  
• Chapter 1 – Introduction 

o Section – Introduction 
▪ Last Paragraph – Last Sentence 

• Consequently, plagiarism and its detection have 
recently received significant attention [Boisvert 

and Irwin, 2006; McCabe et al., 2006] and 
automated systems are now routinely used by 
higher education institutions to identify plagiarism 

in students' work. 
o Section - Types of Plagiarism Detection 

▪ Paragraph 1 – First Sentence 
• In recent years, the computational study of 

plagiarism detection has become a popular 
research area because it is difficult to manually 

analyse large electronic document collections and 
identify the source(s) of plagiarism 

• Note – You can see that the “last sentence” of “introduction” 

Section, is well connected with the “first sentence” of “Types of 
Plagiarism Detection” Section  

 
SLIDE 

Example - Connection between Sections / Sub-sections / Sub-sub-
sections / Paragraphs (Cont…) 

• Chapter 1 – Introduction 
o Section – Types of Plagiarism Detection  

▪ Paragraph 1 – Last Sentence 

• (1) intrinsic plagiarism detection - checking that 
the entire document (or all the passages) were 

written by one single author and (2) extrinsic 
plagiarism detection - searching for the source(s) 

(or original text(s)) that were reused to create the 
suspicious document  

o Section - Types of Plagiarism Detection 
▪ Paragraph 2 – First Sentence 

• In case of intrinsic plagiarism detection, the focus 

is on identifying portion(s) of text whose writing 
style significantly differs from the remaining text in 

the suspicious document 
• Note – You can see that the two paragraphs are well connected  

 
SLIDE 

Example - Connection between Sections / Sub-sections / Sub-sub-
sections / Paragraphs (Cont…) 
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• I hope now you can understand the connections between different 
Sections / Sub-sections / Sub-sub-sections / Paragraphs yourself 

😊 

 

SLIDE 
Example - Connection between Sentences  

• Chapter 1 – Introduction 
o Paragraph 1 – Sentence 1 

▪ Text reuse is the process of creating new documents 

using the text from existing ones [Clough and 
Gaizauskas, 2009] 

o Paragraph 1 – Sentence 2 
▪ In some situations, it is a standard practice (e.g. text 

reuse in journalism), while in others it is unacceptable 
(e.g.  plagiarism) 

o Paragraph 1 – Sentence 3 
▪ The amount of text that is reused can vary from phrases, 

sentences, paragraphs to the entire document 

o Paragraph 1 – Sentence 4 
▪ In some situations, an entire document is reused to 

create a new document (e.g. Wikipedia1 revisions) 
o Paragraph 1 – Sentence 5 

▪ However, it is more likely that portions of text from a 
document will be reused] 

• Note – You can see that sentences are well connected to one 
another 

 

SLIDE 
Example - Connection between Sentences Cont… 

• I hope now you can understand the connections between sentences 

yourself 😊 

 

SLIDE 
Your Turn 

• Task 1  
o Make a detailed outline of your research thesis using the 

template-based approach discussed in this lecture 
• Task 2 

o Take an existing thesis related to your research field and write 
at least 3 examples of  

▪ Connection between Chapters 

▪ Connection between Sections 
▪ Connection between Sub-sections 

▪ Connection between Sub-sub-sections 
▪ Connection between Paragraphs 

▪ Connection between Sentences 
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SLIDE 
Lecture Summary – Lecture 10 - A Template-based Approach to Write a 

Research Thesis 
• A research thesis is a written document which presents the 

research work carried out by an MS / PhD student to fulfill the 
requirements of a research degree (MS / PhD) 

• The main aim of a research thesis is to ensure that a research 
student has learned “how to do research?” 

• Before start writing a thesis, an important question should be 
answered 

o Is this work enough for a MS / PhD? 

▪ Check both “quantity” and “quality” of research work 
o If Yes 

▪ Start writing your research thesis 
o If No 

▪ Carry out more research work 
o TIP 

▪ To ensure that your research work is enough for a PhD 
• Write down “manor contributions” of your research 

work and discuss with your supervisor 

• The main components of a research thesis are 
1. Abstract 

2. Introduction 
3. Literature Review 

4. Proposed Work 
5. Conclusion 

• A research thesis should be written in the following order 
1. Proposed Work 

o Comprises of multiple Chapters 

2. Literature Review 
a. Comprises of a single Chapter 

3. Introduction 
a. Comprises of a single Chapter 

4. Conclusion 
a. Comprises of a single Chapter 

5. Abstract 
a. Comprises of a 1 – 2 Pages  

• Approach - Make a Template-based Detailed Outline of the 

Research Thesis 
1. Use Divide and Conquer Approach 

• Break research thesis into chapters  
• Break each chapter into 

• Introduction – One Section 
• Body of Chapter – Multiple Sections / Sub-section 

/ Sub-sub-sections 
• Chapter Summary - One Section 

• For each section / sub-section / sub-sub-section 
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• Separately make template-based detailed outline  
• For each paragraph 

• Write down what key details should be mentioned  
• Write key information in the form of 

“Attribute-Value Pair” 
• See connection between  

• Chapters 
• Sections / sub-sections / sub-sub-sections 

• Paragraphs  
• Sentences 

• To tell a coherent and connected story, see 

o Connection between Chapters 
o Connection between Sections 

o Connection between Sub-sections 
o Connection between Sub-sub-sections 

o Connection between Paragraphs 
o Connection between Sentences 

 


