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The road to a graduate degree

BSc MSc PhD

Matt Might. The illustrated guide to a PhD

http://matt.might.net/articles/phd-school-in-pictures/



Goals

• MSc thesis
• Demonstrate ability to design and implement a research study

• Demonstrate in-depth knowledge on a topic

• Demonstrate the ability to think critically

• PhD dissertation
• To contribute new knowledge, theories, or practices to your 

field

• Publication
• To allow expert peer review of your work

• To provide public access to your research

• If it’s not published it didn't happen!



Embrace stupidity

“One of the beautiful things about science is that it allows
us to bumble along, getting it wrong time after time, and
feel perfectly fine as long as we learn something each
time.”

Schwartz M (2008) The importance of stupidity in scientific research. Journal of Cell Science 121:1771 



Uphold ethical values

• To adhere to professional standards and integrity

• To honor the trust of the scientific community

• To serve the public
• Findings directly affect the health and well-being of people

• Findings used by policy makers to make informed decisions 
on important issues

• New discoveries increase our understanding of the world 
around us 

• Taxpayers fund the grants that support our research

National Academy of Sciences, National Academy of Engineering, and Institute of Medicine (2009) On Being a Scientist: A 

Guide to Responsible Conduct in Research: Third Edition. Washington, DC: The National Academies Press. 

https://doi.org/10.17226/12192



Follow the research cycle

Phenomenon

Question

Hypothesis

Experiment

Analysis

Publish

• Planning

• Data gathering

• Sorting

• Synthesizing

• Evaluating

• Proposed explanation

Proposal

Experimentation

Reporting



Selecting a good thesis topic

•A practical problem exists

•(technology development, 
commercialization, social enterprise)

Relevant

•Research gaps should be 

addressed in order to find a solution
Significant

•The objectives are clear and 

quantifiable
Justifiable

•You have access to expertise, 

materials, funding, and time
Feasible



Designing a good study

• Can it be objectively quantified?Measurability

• Can it be repeated?Replicability

• Is it consistent with established facts?Consilience

• Is it simple and understandable?Economy

• Does it stimulate further 
investigations?

Heurism



Research question: 

How will rising ocean temperature affect the growth and survival 

of giant clam larvae?

General objective: 

To determine how giant clam larval growth and survival is affected 

by temperature.

Specific objectives: 

1. To measure the effect of temperature on fertilization rate

2. To measure the effect of temperature on development 

3. To measure the effect of temperature on larval survival

Considerations:
1. Relevance: Climate change is a pressing issue affecting our oceans.

2. Significance: The effect of ocean warming on different animals is not 

known.

3. Justifiable: Giant clams are endangered. Early life stages are critical in 

their survival.

4. Feasible: Budget is available for fieldwork and analysis; animals can be 

cultured; experimental setup exists; experiments can be completed in a 

few months.

Example

Enricuso et al (2018) J Molluscan Studies 1–7. doi:10.1093/mollus/eyy051



Example

Practical problem:

• Technology development

• Commercialization or technopreneurship

• Social enterprise or social impact

Research question: 

General objective: 

To determine

Specific objectives: 

1. To measure

2. To measure

3. To measure

Considerations:

1. Relevance: 

2. Significance:

3. Justifiable:

4. Feasible:



Thesis/dissertation structure
Title

Abstract

Introduction

Review of 

literature

Methods

Results

Discussion

Conclusions

References

What do I want to do?

Why is it important?

What is the significance of my findings

What evidence supports my findings

What are the implications of my findings?

What are the limitations of my study?

Acknowledgements

How will I achieve what I want to do?

What are my findings?

What is already known? What is not?



Title

• Gives the main idea of your topic using essential keywords

• Allow your thesis to be retrieved through database search

• Clear, concise, informative, attention-grabbing



• Descriptive: what the study is about

• Informative: conveys most interesting or surprising 
result

Example

Elevated seawater temperatures affect embryonic and larval

development in the giant clam Tridacna gigas (Cardiidae:

Tridacninae)

Effect of seawater temperatures on larvae of the giant clam

Tridacna gigas (Cardiidae: Tridacninae)



Abstract

• Provides a concise overview of your thesis

• Presents most significant findings

• Between 200-300 words only

• Usually written last

• Usually is the only part of a paper read by most people



Parts of the abstract

• Rationale or background (1-2 sentences)

• The ‘hook’ (1 sentence)

• Your research question, objectives, or hypothesis (1 sentence)

• Short description of methods (2 sentences)

• Results (1-2 sentences)

• Main conclusions (1 sentence)



Tips for a concise abstract

• Put the most important information first in each sentence
• High temperature resulted in no significant changes in larvae size 

but lower survival was observed.

• High temperature resulted in low survival, although larval size 
was not affected.

• Make specific statements
• Temperature affected survival.

• Larvae did not survive above 33°C.

• Use the active voice
• Survival was observed to be lowest at high temperature.

• Survival was lowest at high temperature.

• Substitute one word for many

• Do not include in-text references



Enricuso et al (2018) J Molluscan Studies 1–7. doi:10.1093/mollus/eyy051

Rationale Hook Methods ConclusionsResults

Example



Introduction

• Background on the topic 

• Brief review of current knowledge (key studies)

• Indicates gap in knowledge

• States aims and scope of your research and how it fills 
the gap

• Can include your hypotheses and an outline of the 
study



Goals of the introduction

• Establish your territory
• What is the topic about?

• Establish a niche
• Why does there need to be further research on the topic?

• Develop a ‘hook’

• Occupy the niche
• State the research questions

• State study objectives

• Make hypotheses



What is the topic about?

Why does there need to be 

further research on the topic?

State the research questions

State study objectives

Make hypotheses

…

…

Enricuso et al (2018) J Molluscan Studies 1–7. doi:10.1093/mollus/eyy051

Example



Literature review

• Gives readers background information on your study

• Evaluates previous research related to your topic

• Emphasizes knowledge gaps that your research will attempt to fill

• Organize into sub-sections



Methods

• Describes the process of data collection and analysis

• Organization should follow that of the results section

• Provide as much detail as needed for others to replicate or 
evaluate your results

• All this information should be in your lab notebook

• Use past tense



Enricuso et al (2018) J Molluscan Studies 1–7. doi:10.1093/mollus/eyy051

Example



Results

• Presents your research findings

• Describe data shown in main figures or tables

• Include relevant statistical analyses

• Include a brief comment on the significance of key 
results

• Results and Discussion may be combined

• Place other data in the Appendix



Organizing your results

• Present data sequentially to correspond to each 
research question or hypothesis

• From most important to least important 

• Group the methods together with the relevant results



Fig. 2 Fig. 3

Result 1

Figure 1

Statistical analyses

Result 2

Figure 2

Description of figure

Enricuso et al (2018) J Molluscan Studies 1–7. doi:10.1093/mollus/eyy051

Example



Discussion

• Establishes the significance of the key findings and 
relates them to existing research 

• Stages of the discussion
• Explain what your results mean

• Relate results to previous research 

• Interpret your results in a wider context

• Evaluate the significance of your data

• Point out limitations of your study

• Note questions that remain unanswered



What not to include

• Data that is not presented in the results section

• Results that are less significant

• Results that do not relate directly to your aims

• Tables and figures (these belong in results)



Organizing the discussion

• Follow the order in which aims or hypothesis are stated 
in your Introduction

• Start with the most significant results

• Logical pattern:
• Summarize key findings

• Explain how these relate to or confirm your aims

• Compare results with previous research

• Explain unexpected results

• Discuss significance/implications

• Note limitations and recommendations/future directions



Summarize key findings

Compare results with 

previous research

Discuss significance or 

implications

Enricuso et al (2018) J Molluscan Studies 1–7. doi:10.1093/mollus/eyy051

Example



Conclusions

• Emphasize that your research objectives have been 
achieved

• Emphasize the most significant results

• Note the limitations of your study

• Make recommendations for further research



Emphasize the most 

significant results

Make recommendations for 

further research

Enricuso et al (2018) J Molluscan Studies 1–7. doi:10.1093/mollus/eyy051

Example



Overall expectations of your thesis

What did you do? Have you clearly stated your research question & objectives?

Why did you do this? What is the importance of this problem? 

Has it been done before? If yes, are you doing it in a different way?

What did you discover? Is it what you expected to discover?

How reliable is this? Can the study be replicated? Are the methods appropriate?

What conclusions can you draw? Does the study make strong, well-supported conclusions?

What are the implications? What does your discovery mean for your field of study?

What is unresolved? Does the study open up other avenues for investigation?



In conclusion

• Clear writing starts with clear thinking.

• Decide what you want to say.

• Discuss your work with others.

• Read. A lot.

• Learn from every revision.

• Let go.

• Publish.





To learn more
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Online resources

• https://cgi.duke.edu/web/sciwriting/

• http://iwrite.unsw.edu.au/iwrite/ENGINEERING/Thesis/Tutorial-introduction.html

https://cgi.duke.edu/web/sciwriting/
http://iwrite.unsw.edu.au/iwrite/ENGINEERING/Thesis/Tutorial-introduction.html


Thank you


