Writing Chapter 1 (Introduction): A
Complete Guide

A structured guide to writing the Introduction chapter of an academic thesis or
research project — with practical examples tailored for Civil Engineering students.

ACADEMIC WRITING GUIDE [ CIVIL ENGINEERING FOCUS




Chapter 1 Overview

Chapter 1 forms the foundation of your entire research. It introduces your topic, establishes context, identifies the problem, and outlines what your
study aims to achieve. A well-written Chapter 1 convinces the reader that your research is necessary, focused, and well-planned.
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1.1Introduction 1.2 Background of Study 1.3 Problem Statement

General overview of the research field and topic  Detailed context, developments, and research Core issues, evidence, and justification for the
gaps study

04 05

1.4 Research Objectives 1.5 Scope of Study

Clear, measurable goals of the research Boundaries, limitations, and parameters of the research



SECTION 11

Introduction




1.1 Introduction — Purpose

Key Purpose

e Introduce the broad field of study

e Highlight current issues or recent developments
e Establish the importance of the topic

e Provide a brief overview of the research project

e Transition smoothly into the Background of Study

Recommended length: 2-3 paragraphs



1.1 Introduction — What to Include

General Field Overview

Begin broadly. Describe the discipline or
industry your research belongs to. This
establishes authority and context for
readers unfamiliar with the specific niche.

Brief Research Overview

Introduce — in broad terms — what your
research is about. Avoid detailed
methodology or results here; save that for
later sections.

Current Issues or Developments

Highlight recent trends, challenges, or
advancements in the field. Reference
statistics, news, or recent publications to
demonstrate the topic's relevance and
timeliness.

Closing Link

End the section with a sentence or two
that flows naturally into Section 1.2
(Background of Study). This creates a
logical narrative thread throughout
Chapter 1.

Importance of the Topic

Explain why this area matters — to
society, industry, or the academic
community. A compelling argument here
motivates the reader to continue.



1.1 Introduction — Civil Engineering Example

Infrastructure development is a critical component of national progress, underpinning economic growth, public safety, and quality of life. In recent
decades, rapid urbanisation in developing nations has placed unprecedented pressure on existing road and bridge networks. According to the
World Bank (2022), over 40% of roads in Southeast Asia are classified as structurally deficient, posing significant risks to commuters and freight
transportation alike.

The deterioration of reinforced concrete bridges, in particular, has emerged as a pressing engineering challenge. Conventional inspection methods
are increasingly regarded as time-consuming, costly, and prone to human error. This has spurred growing interest in the application of non-
destructive testing (NDT) technologies as an efficient alternative for structural health monitoring.

This study investigates the effectiveness of ground-penetrating radar (GPR) as an NDT method for detecting subsurface defects in reinforced
concrete bridge decks. The following sections provide a detailed background of the study, the identified problem, and the objectives guiding this
research.

[J Notice how the example moves from broad (infrastructure) - specific (bridge deterioration) - research focus (GPR technology). This funnel
structure is the recommended approach.



1.1 Writing Tips
Y ad

Use the Funnel Approach Cite Statistics Early

Start broad (global or national context) and gradually narrow to your Include at least one credible statistic or reference in the opening

specific research focus. This logical progression helps readers follow paragraphs. This immediately establishes the importance and urgency of
your reasoning effortlessly. your research topic.

Keep It Concise Bridge to Section 1.2

The Introduction should be 2-3 paragraphs only. Do not go into detailed Always end your Introduction with a transitional sentence that guides the
methodology or findings here — those belong in later sections. Focus on reader naturally into the Background of Study, maintaining the narrative
setting the scene. flow of Chapter 1.
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1.2 Background of Study — Purpose

Five Core Components

e Concepts or technologies under study — define and explain key terms
e Current developments — what is happening in the field right now?

* Relevant prior studies — what have other researchers found?

* Research gap — what is missing or unresolved?

* Need for this study — why must this gap be addressed now?




1.2 Understanding the Research Gap

The research gap is arguably the most important element of the Background of Study. It is the logical foundation that validates your
entire research project. Without a clearly identified gap, there is no compelling reason for your study to exist.

MY

SEER

( )
Research Gap
What is missing,
unresolved, or
outdated
N\ \\ 4 /
This Study
How the research fills
the identified gap
. J

o Y /
Existing
Knowledge
What prior studies
have established
. J

A well-argued research gap demonstrates that you have thoroughly reviewed the literature and identified a genuine, unaddressed
problem — giving your study academic credibility and purpose.



1.2 Background of Study — Civil Engineering Example

Concept Explanation

"Reinforced concrete (RC) bridges are among the most common
structural systems globally. They consist of concrete embedded
with steel reinforcement bars (rebars) to improve tensile strength.
Over time, these structures are subject to degradation caused by
chloride-induced corrosion, carbonation, and mechanical fatigue
(Broomfield, 2007)."

Prior Studies

"Studies by Alani et al. (2013) and Shaw et al. (2005) demonstrated
GPR's effectiveness on laboratory specimens. However, most
studies were conducted under controlled conditions with minimal
environmental variables, limiting the applicability of results to real-
world bridge inspections."

2

Current Developments

"Recent advancements in NDT technologies, particularly Ground-
Penetrating Radar (GPR), have shown promise in detecting internal
voids, delamination, and rebar corrosion without causing structural
damage. GPR emits electromagnetic pulses that reflect off
subsurface anomalies, enabling engineers to map internal defects
(Hugenschmidt & Mastrangelo, 2006)."

4

Research Gap Identified

"Despite growing adoption of GPR in highway inspection, limited
research exists on its accuracy under high-humidity conditions
typical of tropical climates. Existing calibration models were
developed primarily for temperate regions, potentially reducing
detection reliability in Southeast Asian contexts."



1.2 How to Write a Strong Literature Review Within the

Background

Identify Key Themes

Group your sources by theme or subtopic rather than summarising
each paper one by one. Thematic organisation demonstrates deeper
analytical thinking.

Cite Strategically

Use recent, peer-reviewed sources (within 10 years preferred). Always
connect citations back to your specific research context to maintain
relevance.

Compare & Contrast

Highlight agreements and contradictions between studies. This shows
you understand the complexity of existing knowledge, not just isolated
findings.

Point to the Gap

After reviewing what is known, explicitly state what remains unknown,
unresolved, or insufficiently studied — this is your research gap, and it
must be crystal clear.



1.2 Common Mistakes to Avoid

Q) Annotated S Weak Gap () Outdated
Bibliography Statement Sources

Style Avoid vague Over-relying on

Do not summarise statements like "more sources older than 15
each paper research is needed." years weakens
individually ("Smith Be specific: identify credibility. Supplement
(2020) found that..."). exactly what is older foundational
Synthesise multiple missing and why it works with current
sources around matters. research.

themes instead.

Q) Irrelevant Content

Every paragraph must connect to your research topic. Avoid broad historical
overviews that do not directly relate to your study's focus.




SECTION 1.3

Problem Statement




1.3 Problem Statement — Purpose

What Is a Problem Statement? Five Core Elements

The Problem Statement is a concise, evidence-based declaration of the core 1. Current situation or state of affairs
issue your research addresses. It explains the current situation, the gap or
dysfunction that exists, and the consequences of leaving it unresolved.

Problem identified within that situation
Supporting evidence (statistics, prior studies, observations)

A strong Problem Statement serves as the anchor for your entire study — every
objective, method, and finding should trace back to this section. It answers the
fundamental question: "Why does this research need to exist?"

Consequences or impact of the problem

S

Justification for conducting this study

Recommended length: 3-5 paragraphs



1.3 The Anatomy of a Problem Statement

Current Identified Evidence & Consequence Research
Situation Problem Support S Justification

Each element builds logically upon the previous one, creating a compelling narrative that leads the reader to the inevitable conclusion: this research
must be done. Skipping any element weakens the argument and reduces the academic credibility of your chapter.



1.3 Problem Statement — Civil Engineering Example

Current Situation: Malaysia's road network comprises over 176,000 kilometres of highways and rural roads, supported by thousands of reinforced
concrete (RC) bridges maintained under the Public Works Department (JKR). Many of these bridges were constructed between the 1970s and
1990s and are now approaching or exceeding their design lifespan.

Problem Identified: Current bridge inspection practices in Malaysia rely predominantly on visual inspection methods, which are subjective and
unable to detect subsurface defects such as internal cracking, void formation, or rebar corrosion — particularly in the early stages before visible
damage appears on the surface.

Evidence: A study by Zaki et al. (2018) found that 37% of RC bridges inspected in Peninsular Malaysia exhibited signs of internal delamination not
detectable through standard visual inspection. Furthermore, JKR (2021) reported that bridge maintenance costs had increased by 22% over the
previous five years, partly attributed to delayed defect detection.

Consequences: Failure to detect subsurface defects in a timely manner accelerates structural degradation, increases repair costs exponentially,
and — in severe cases — poses life-threatening safety risks to the public. The 2022 partial collapse of a bridge in Kelantan serves as a stark
reminder of the consequences of inadequate inspection regimes.

Justification: There is therefore a clear and urgent need to evaluate advanced NDT methods, specifically GPR, for practical deployment in tropical
bridge inspections — a context that has been significantly underrepresented in existing literature.




1.3 Characteristics of a Strong Problem Statement

5 3+ 1

Paragraphs Maximum Supporting Citations Core Problem Only
Keep it focused and concise — every sentence Include at least three credible references to Focus on a single, clearly defined problem.
must serve a specific purpose within the five- substantiate the problem. Evidence transforms Avoid spreading across multiple unrelated

element structure. opinion into academic argument. issues — specificity strengthens your argument.



1.3 Before & After: Weak vs. Strong Problem Statements

> Weak Example

"Bridge inspections are important and need to be done properly. Many
bridges are old and may have problems. Therefore, a study on bridge
inspection methods should be conducted."

This version lacks evidence, fails to identify a specific problem, and
provides no justification for why a study is needed.

"4 Strong Example

"Despite the growing prevalence of subsurface defects in ageing RC
bridges across Malaysia, current JKR inspection protocols rely solely
on visual assessment methods, which Zaki et al. (2018) demonstrated
are insufficient to detect internal delamination in 37% of inspected
structures..."

This version cites evidence, specifies the problem context, and clearly
implies why action is needed.



SECTION 1.4

Research Objectives




1.4 Research Objectives — Purpose

Research objectives are precise, measurable statements that define exactly what your study aims to achieve. They are the operational translation of
your Problem Statement — each objective should directly address an aspect of the identified problem. Well-written objectives guide your
methodology, structure your findings, and provide clear benchmarks against which your research can be evaluated.

@ Specific “.. Measurable
Each objective addresses one distinct aspect of the research. Avoid Objectives must be achievable and verifiable. The reader should be
combining multiple aims into a single statement. able to determine whether each objective has been met upon

reading the conclusion.

%’ Aligned # Vlerb-Driven
Objectives must logically connect to the Problem Statement, the Begin each objective with a strong action verb that indicates the level
methodology, and ultimately the findings and conclusions of the of intellectual engagement: identify, develop, evaluate, analyse,

study. design, test, or propose.



1.4 Recommended Action Verbs by Cognitive Level

DEVELOP
DESIGN
EVALUATE
PROPOSE
VALIDATE

MIDDLE ORDER

ANALYSE
COMPARE EXAMINE
EXAMINE INVESTIGATE

LOWER ORDER .

IDENTIFY ~ DESCRIBE  LIST  COLLECT
k/ N n

Choose your action verbs carefully. The level of verb you use signals to readers — and examiners — the intellectual depth and
ambition of your research. Most postgraduate theses should include at least one higher-order objective.




1.4 Research Objectives — Civil Engineering Example

The following three objectives are structured in alignment with the Problem Statement introduced in Section 1.3 regarding GPR-based inspection of RC
bridges in tropical conditions:

—— —0— —0—

To identify... To develop... To evaluate...

To identify the key parameters affecting To develop a GPR signal calibration To evaluate the performance and accuracy
Ground-Penetrating Radar (GPR) signal framework adapted for the detection of of the proposed GPR calibration framework
accuracy in reinforced concrete bridge subsurface defects — including against conventional visual inspection data
decks under high-humidity tropical delamination, void formation, and rebar collected from selected RC bridges in
conditions in Malaysia. corrosion — in tropical RC bridge Peninsular Malaysia.

environments.



1.4 Mapping Objectives to the Research Structure

A well-designed set of research objectives creates a one-to-one correspondence with key elements of the thesis. This alignment ensures internal
consistency — a quality highly valued by examiners and reviewers.

Problem Statement Objective 2 Conclusion
Defines the core issue requiring Typically involves development or design Revisits all three objectives and confirms
investigation — addressed in the methodology and whether each has been achieved

implementation chapters

1 2 3 4 5
Objective 1 Objective 3
Typically involves identification or analysis Typically involves evaluation or validation
— addressed in the literature review or — addressed in the results and discussion

early methodology chapters



1.4 Three Objectives: The Standard Structure

Why Three Objectives? Objective Progression Pattern

While there is no rigid rule, three objectives is the widely accepted e Objective 1— Identify/Analyse: Establishes what exists or what the
standard for undergraduate and postgraduate research in engineering. It problem looks like

strikes the right balance between depth and feasibility — « Objective 2— Develop/Design: Creates a solution, model, or
comprehensive enough to address the problem meaningfully, yet framework

focused enough to be achieved within the study's scope and timeline. .. . .
g y P e Objective 3 — Evaluate/Validate: Tests or assesses the solution

Each objective should be tackled by a corresponding chapter or section against criteria or benchmarks

in the thesis body. I . . e
y This identify - develop - evaluate pattern mirrors the scientific method

and is highly regarded in engineering research.



1.4 Common Errors in Writing
Objectives

Using Vague Verbs

"To study", "to look at", or "to understand" are not suitable for formal objectives. S O !
They are unmeasurable and subjective. Always use precise, active academic B e T
verbs.

Writing Objectives as Methods

"To conduct a survey of 100 respondents" is a method, not an objective.
Objectives describe what you aim to achieve, not how you will achieve it.

Misalignment with the Problem

Each objective must directly address the problem stated in Section 1.3.
Objectives that introduce entirely new concerns create confusion and weaken

the overall coherence of Chapter 1.
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1.5 Scope of Study — Purpose

Six Dimensions to Define

Location/Setting — Where is the study conducted?
Population/Sample — Who or what is being studied?

Duration — What is the study's timeframe?

Tools & Materials — What software, hardware, or materials are used?
Aspects Covered — What specific elements are investigated?

Limitations — What are the acknowledged constraints of the study?



1.5 Scope vs. Limitation — Understanding the Difference

Scope Limitation

Scope refers to the deliberate boundaries you set for your study Limitations are constraints outside your control that may affect the
based on your research design. These are choices you make to keep generalisability or completeness of your findings. For example:
the research focused and achievable. For example: "This study "Access to bridge sites was restricted due to ongoing construction
focuses on RC bridges only — not steel or timber bridges." activities, limiting the total number of case studies to three."
Scope boundaries are intentional and within your control. Limitations are acknowledged weaknesses, not failures.

[J Both scope and limitations should be stated honestly and professionally. Acknowledging limitations is a sign of academic maturity, not
weakness.



1.5 Scope of Study — Civil Engineering Example

Location & Setting: This study is conducted on reinforced concrete bridge decks located along federal highways in Peninsular Malaysia,
specifically within the states of Selangor and Perak. These locations were selected due to their high traffic volume and documented maintenance
history within the JKR database.

Population & Tools: The study focuses on RC bridge decks with a minimum age of 20 years, covering a total of four bridge structures. Ground-
Penetrating Radar (GPR) equipment operating at 1.5 GHz and 2.0 GHz frequencies is used for all data collection. Signal processing is performed
using RADAN 7 software by GSSI.

Duration & Aspects: Field data collection is conducted over a period of six months, between March and August 2024. The study specifically
examines subsurface delamination, void detection, and rebar cover depth measurement. It does not extend to structural load capacity assessment,
geotechnical investigations, or full structural health monitoring systems.

Limitations: This study is limited to bridges accessible without lane closure, which may exclude severely deteriorated structures. The findings are
applicable to tropical climates and may not be directly transferable to bridges in temperate or arid regions without recalibration of the proposed
framework.




1.5 Scope Infographic: Research Boundaries at a
Glance
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Defining these six dimensions clearly protects the integrity of your research and ensures that evaluators have a precise
understanding of what was — and was not — investigated in your study.



1.5 Writing a Limitation Statement

— Acknowledge Honestly — Explain the Impact
State limitations clearly and without defensiveness. Every study Don't just list limitations — briefly explain how each one may affect
has constraints — acknowledging them demonstrates self- the generalisability, accuracy, or completeness of your findings.
awareness and academic rigour, not weakness. This shows critical thinking.

— Suggest Future Work — Keep It Brief
Where appropriate, note that a specific limitation could be Limitations within the Scope section should be concise —2to 4
addressed in future research. This positions your work as a sentences. A full, expanded limitations discussion typically
stepping stone rather than a final word, which is academically appears in Chapter 5 (Discussion and Conclusion).

appropriate.



Putting It All Together: Chapter 1 Structure

OO0

Introduction Background Problem Objectives Scope

Each section of Chapter 1 builds deliberately upon the previous one. The Introduction sets the scene, the Background provides context, the Problem
Statement identifies the gap, the Objectives define the goals, and the Scope establishes the boundaries. Together, they form a coherent, compelling
argument for your research.



Coherence Check: Does Your Chapter 1Hang Together?

Before submitting Chapter 1, verify that all five sections are internally consistent and mutually reinforcing. A common reason for thesis revision
requests is internal misalignment between sections.

Problem || Objectives Background |- | Gap

Each research objective must directly address an aspect of the The research gap stated in Section 1.2 must be well-supported by
problem identified in Section 1.3. No objective should appear "out of your literature review. It should flow naturally from what you have
nowhere." reviewed.

Objectives || Scope Introduction | All Sections

The scope should encompass everything needed to achieve the The brief research overview in Section 1.1 should be a faithful, if
stated objectives — no more, no less. Mismatches here signal poor simplified, preview of what the rest of Chapter 1 elaborates upon.

planning.



Recommended Word Count & Page Allocation

Typical Chapter 1Length

For most undergraduate final year projects (FYP) and postgraduate
theses in engineering, Chapter 1 should span approximately 10-15 pages
(double-spaced, 12pt font). This provides enough detail to contextualise
the study without over-elaborating before the core content begins in
subsequent chapters.

Section-by-Section Breakdown

. 10% G 45%
1.1Introduction 1.2 Background
] 25% @ 10%

1.3 Problem Statement 1.4 Objectives

[ ] 10%

1.5 Scope



Academic Writing Style for

Chapter1

Formal
Register

Use formal,
impersonal
academic
language
throughout.
Avoid
contractions
(don't - do not),
colloquialisms,
and first-person
pronouns (I, we)
unless your
institution's
guidelines permit
it.

Consistent Tense

Passive
Voice

Engineering
theses
conventionally
use passive
voice: "The
experiment was
conducted..."
rather than "l
conducted the
experiment..."
This maintains
objectivity and
academic tone.

Precise
Language

Be specific with
terminology. In
civil engineering,
"bridge
deterioration" is
vague; "chloride-
induced rebar
corrosion in
post-tensioned
RC bridge
decks" is precise
and academically
appropriate.

Use present tense for established facts and past tense for
completed research. Future tense is appropriate when
describing what the study will do (objectives, methodology

overview).




Referencing and Citation in Chapter 1

Why Citation Matters Common Citation Styles in Engineering

Chapter 1— particularly the Background of Study and Problem * |EEE Style: Widely used in electrical and computer engineering —
Statement — relies heavily on citations to support your claims. Every numbered in-text citations [1], [2], [3]

factual assertion that is not your own observation must be backed by a o

APA Style: Common in social sciences and some engineering
credible reference. Citations demonstrate that your research is programmes — author-date format (Smith, 2020)

. . t- k | t | M H . . oy
grounded in existing knowledge and not merely opinion e Harvard Style: Frequently used in UK and Malaysian universities —

Failure to cite properly can result in plagiarism accusations, even if author-date with full reference list

unintentional. . e . o
Always confirm the citation style required by your institution or

supervisor before writing.



Using Evidence Effectively

‘

Peer-Reviewed Journals

The gold standard of academic evidence.
Prioritise journals indexed in Scopus, Web of
Science, or ISI. For civil engineering, key
journals include the Journal of Structural
Engineering, Construction and Building
Materials, and NDT & E International.

Official Reports & Standards

Government agencies (JKR, CIDB, ARUP, World
Bank), professional bodies (ICE, ASCE), and
standards organisations (BS, ASTM, Eurocode)
produce highly credible technical reports ideal
for supporting problem statements with real-
world data.

Conference Proceedings & Theses

Conference papers and completed
postgraduate theses are valuable for cutting-
edge, recent findings that may not yet be
published in journals. They are particularly
useful for identifying the current state of
research and research gaps in emerging areas.



Avoiding Plagiarism in Chapter 1

Plagiarism — intentional or otherwise — is one of the most serious academic offences. Chapter 1's heavy reliance on external sources makes it
particularly vulnerable. Follow these practices rigorously.

66
99

Paraphrase, Don't Copy

Rewrite ideas in your own words rather than

copying text verbatim. Even with a citation,
excessive direct quotation is considered
poor academic practice in engineering
theses.

k

Cite Every Claim

If you state a fact, statistic, or conclusion
that originates from another source, cite it
— always. When in doubt, cite it. Over-
citation is far preferable to under-citation.

R,
4

Use Plagiarism Software

Run your chapter through tools such as
Turnitin or iThenticate before submission.
Most Malaysian public universities require
similarity index reports, with acceptable
thresholds typically below 20-25%.



Supervisor Expectations: What
Supervisors Look For




What Makes a Supervisor Happy?

Clarity

The problem, objectives, and scope are
immediately clear. No ambiguity about what
the study is doing and why.

Academic Tone

Language is formal, precise, and appropriate
for a technical academic document. No
informal expressions or unsupported
generalisations.

Internal Alighment

Every section connects logically. Objectives
trace back to the problem; scope supports
the objectives.

Strong Evidence

Claims are supported by credible, recent,
and relevant citations. The literature review
in Section 1.2 is thorough and analytical.

Realistic Scope

The scope is neither too broad (unrealistic)
nor too narrow (trivial). It reflects a sound
understanding of the research's practical
constraints.



Chapter 1Self-Assessment Checklist

Use this checklist to evaluate your Chapter 1 before submitting to your supervisor. Address every unchecked item before submission.

Section 1.1— Introduction

() Broad field context is established in the opening paragraph
() Atleast one current statistic or recent reference is included
() Importance of the topic is clearly articulated

(O A brief research overview is provided

() Smooth transition into Section 1.2 is present

Section 1.2 — Background

() Key concepts and technologies are defined and explained

() Current developments in the field are discussed with citations
() Prior studies are reviewed thematically (not one by one)

(O A specific, well-supported research gap is clearly identified
() The need for this particular study is explicitly justified

Section 1.3 — Problem Statement

() Current situation is described with contextual evidence

() The specific problem is clearly and precisely named

() At least three supporting citations or statistics are included
(O Consequences of the problem are articulated

() Justification for conducting this study is compelling

Section 1.4 — Objectives

() Exactly three objectives are stated
(O Each begins with a strong, specific action verb
() Each objective directly addresses the problem statement

Section 1.5 — Scope

() Location, sample, and duration are defined

() Tools and materials are specified

() Aspects included and excluded are both stated
() Limitations are acknowledged honestly



Complete Chapter 1Example: At a Glance

The following is a condensed overview of how all five sections work together for the Civil Engineering GPR bridge inspection study used as our

running example throughout this guide.

1.1Introduction 1.2 Background 1.3 Problem

Malaysia's ageing infrastructure faces RC bridge degradation mechanisms JKR's visual inspection methods miss 37%
growing maintenance challenges. GPR reviewed. GPR technology explained. Prior of subsurface defects. Bridge maintenance
technology offers a promising solution for studies assessed. Gap: no calibrated GPR costs rising 22%. Tropical GPR studies
bridge inspection. This study investigates framework exists for tropical Southeast absent from literature. Urgent need

its application in tropical conditions. Asian conditions. identified.

1.4 Objectives 1.5 Scope

(1) Identify parameters affecting GPR accuracy in tropical RC bridges.
(2) Develop a tropical GPR calibration framework. (3) Evaluate
framework performance vs. visual inspection.

Four RC bridges in Selangor & Perak. March-August 2024. GPR at 1.5
& 2.0 GHz. RADAN 7 software. Delamination & void detection only.
Excludes load capacity assessment.



Frequently Asked Questions

Can | have more than three objectives?

It is possible but not recommended at undergraduate or early
postgraduate level. More than three objectives risks scope creep
and may be impossible to adequately address within a single
study's timeframe and resources.

Is the Background of Study the same as the Literature
Review?

Not exactly. The Background of Study in Chapter 1introduces
context at a high level. The Literature Review (Chapter 2) is a far
more exhaustive, thematic, and critical review of all relevant prior
studies.

How do | find a research gap?

Read the "limitations" and "future work" sections of recent journal
papers. Authors explicitly state what their study could not address
— these are often research gaps waiting to be filled by the next
researcher.

Should | use first person ("I") in my thesis?

This depends on your university's guidelines. Most Malaysian
engineering faculties prefer third person or passive voice ("The
study investigates..."). Always confirm with your supervisor before
writing.



More FAQs

How early should | write Chapter 1?

Begin drafting Chapter 1 as early as possible — ideally before your
proposal presentation. An early draft forces you to clarify your
thinking. Expect to revise it multiple times as your research
progresses; the final version is typically written after all other
chapters are complete.

Can my scope change after | start?

Yes — and it often does. If your actual research deviates from your
initially stated scope, update Section 1.5 accordingly. Consistency
between what you said you would do and what you actually did is
critical for thesis integrity.

How specific should the Problem Statement be?

Very specific. A weak problem statement affects one billion people
globally. A strong one affects a defined group, in a defined context,
with documented evidence. For our example: RC bridges, in
Malaysia, under tropical conditions, inspected using current visual
methods that miss subsurface defects.

What if | cannot find three objectives that fit neatly?

Review your problem statement. Often, objectives feel forced
because the problem is not specific enough. Narrow your problem
first — well-defined objectives almost always follow naturally from a
precise problem statement.



Key Terminology: A Quick Reference Glossary

Research Terms

* Research Gap: An unaddressed or insufficiently studied question
within the existing body of literature

* Research Objective: A specific, measurable statement of what the
study aims to achieve

* Problem Statement: A formal declaration of the core issue
motivating the research

e Scope: The deliberate boundaries defining what the research covers
and excludes

e Limitation: A constraint outside the researcher's control that may
affect results or generalisability

Civil Engineering Terms Used in Examples

RC Bridge: Reinforced Concrete Bridge — a structure combining
concrete with steel reinforcement bars

NDT: Non-Destructive Testing — inspection methods that evaluate
materials without causing damage

GPR: Ground-Penetrating Radar — an NDT method using
electromagnetic pulses to image subsurface features
Delamination: Horizontal cracking within a concrete layer, often

caused by rebar corrosion

SHM: Structural Health Monitoring — continuous or periodic
assessment of a structure's condition



Recommended Resources for Civil Engineering Students

NDT & E International

A leading peer-reviewed journal covering non-destructive testing
and evaluation of engineering materials. Excellent source for GPR
and structural inspection literature.

Construction and Building Materials

An Elsevier journal covering materials science and engineering for
construction. Frequently features studies on concrete durability,
repair methods, and inspection technologies.

II] Journal of Structural Engineering (ASCE)

Published by the American Society of Civil Engineers — one of the
most highly cited journals in the field. Highly relevant for RC
structure research.

JKR & CIDB Malaysia Reports

Malaysia's Public Works Department (JKR) and Construction
Industry Development Board (CIDB) publish technical guidelines
and inspection reports highly relevant to local civil engineering
research.



Chapter 1 Writing Timeline

Planning your writing schedule helps prevent last-minute panic and ensures adequate time for revision. The following timeline is
suitable for a typical semester-based undergraduate final year project (FYP).

Week 1-2

Topic selection confirmed with supervisor. Initial literature
search conducted. Draft problem statement sketched.

Week 5

Problem Statement (1.3) drafted and refined. Objectives
(1.4) written and aligned with problem.

Week 7-8

Chapter 1 submitted to supervisor. Revisions made based
on feedback. Final version approved.

Week 3-4

Background reading deepened. Research gap identified.
Draft Sections 1.1 and 1.2 written.

Week 6

Scope of Study (1.5) defined. Full Chapter 1 draft
compiled and self-checked against checklist.



Summary: Five Sections, One Coherent Story

Chapter 1is not simply an administrative requirement — it is the intellectual foundation of your entire thesis. When written well, it tells a clear, logical,
and compelling story that convinces every reader that your research is necessary, focused, and achievable.

1.1Introduction 1.2 Background 1.3 Problem

Sets the scene. Broad - specific. 2-3 Builds the case. Review, synthesise, find Names the villain. Specific, evidenced,
paragraphs. End with a link to the the gap. 3-5 pages. The most detailed consequential. 3-5 paragraphs. The anchor
background. section. of your thesis.

1.4 Objectives 1.5 Scope

Sets the mission. Three verb-driven, measurable goals. Must align Draws the map. Honest boundaries. Protects you and keeps your

perfectly with the problem. research focused and feasible.



You Are Now Ready to Write
Chapter1

With a clear understanding of each section's purpose, content requirements, and
structural expectations — illustrated through concrete civil engineering examples —
you have everything you need to write a Chapter 1that is academically rigorous,
coherent, and compelling.

- Final Reminder

Alignment is everything. Your problem must justify your objectives. Your objectives
must be achievable within your scope. Your background must evidence your gap.
When all five sections speak the same language, Chapter 1 becomes truly
powerful.

@ Good luck with your research. A strong Chapter 1is the first and most
important step towards a successful thesis.



