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Monday, 7th November 2022 Tuesday, 8th November 2022

09:00-09:30 Introduction

09:30-09:45 The thesis defense: General 
information 

09:45-10:30 The introduction of the 
presentation

10:30-11:30 Structuring the presentation

11:30-13:00 Basics of scientific 
argumentation

13:00-14:00 Lunch break

14:00-15:30 Constructing the main argument

15:30-17:00 Preparing and presenting the 
introduction

09:00-10:30 Discussion of exercises

10:30-11:00 Dealing with nervousness and 
general tips for preparation

11:00-13:00 Handling difficult questions

13:00-14:00 Lunch break

14:00-16:30 Further exercises and mini-
presentations

16:30-17:00 Closing round and feedback



The thesis defence: general information

Procedure
 Presentation (typically 20 to 30 min.), then discussion (30-60 min.)
 Audience: Doctoral committee, other interested people
 Discussion: Questions about the thesis and related fields

Münster, Biology 



The thesis defence: general information

The traditional German grading system:
summa cum laude (best result, exceptionally good) 
magna cum laude (very good result)
cum laude (good result)
rite (sufficient, in spite of defects)

non probatum (not passed)

Final grade (normally): the arithmetic average of the grades from the first review, 
the second review, and the defense. 

Preparation for the defense:
 Information: Read the regulations, ask your supervisor, talk to colleagues
 Preparation: Prepare the presentation and answers to expectable questions
 Practice with friends or colleagues



Your thesis defense presentation

The introduction
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Welcome to my thesis defense. I am happy that you all came to hear my presentation.
The title of my thesis is “Biogas Production via Anaerobic Digestion from Sugarcane Waste“. In my research I investigated the 
question whether it is possible to use the waste products of sugarcane to produce biogas.
During the production of bioethanol and sugar in the Brazilian sugarcane industry a large amount of waste is generated. But 
unfortunately, the poor waste management contrasts the successful bioethanol story of Brazil and its long tradition as great 
sugar producer in the world. The four major wastes generated by the Brazilian sugarcane industry critically threaten the 
environment and human health. Straw (leaves) is either left or burned on the fields, causing air pollution. Bagasse (crushed 
stalk) is mostly burned to produce heat and electricity or stored aside due to surplus and inefficient thermo conversion. Filter 
cake (press mud) and vinasse (distillery residue) are spread directly on the field as fertilizer, contributing to greenhouse gas 
emissions. Moreover, this harmful waste disposal squanders considerable energy content that otherwise could have been 
exploited.

In this scenario, it would be a very desirable option to use the waste products of sugarcane to produce biogas. Using the 
sugarcane waste to make biogas would not only avoid the harmful effects of the traditional waste management. It would also 
be a much more efficient way to use the remaining energy content. The energy-rich biogas has many potential applications – 
even in the sugarcane industry itself where it can be used as vehicle fuel and for power generation. However, so far there 
have been only very few attempts to use the sugarcane waste for biogas production. 

In the following twenty minutes I will show that it is possible to use the sugarcane waste to produce biogas, and, more 
specifically, I will show that anaerobic digestion is a suitable treatment technology. I have conducted experiments with all four 
major waste products. In this talk there will not be enough time to present all of them in detail, so I will focus on my 
experiments with straw and with filtercake. For each of these two experiments I will present my methods and my results in 
some detail. At the end of the talk I will briefly summarize the results of my other experiments and provide an outlook of how 
future research could further improve the process of biogas production.
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Welcome to my thesis defense. I am happy that you all came to hear my presentation.
The title of my thesis is “Biogas Production via Anaerobic Digestion from Sugarcane Waste“. In my research I investigated the 
question whether it is possible to use the waste products of sugarcane to produce biogas.
During the production of bioethanol and sugar in the Brazilian sugarcane industry a large amount of waste is generated. But 
unfortunately, the poor waste management contrasts the successful bioethanol story of Brazil and its long tradition as great 
sugar producer in the world. The four major wastes generated by the Brazilian sugarcane industry critically threaten the 
environment and human health. Straw (leaves) is either left or burned on the fields, causing air pollution. Bagasse (crushed 
stalk) is mostly burned to produce heat and electricity or stored aside due to surplus and inefficient thermo conversion. Filter 
cake (press mud) and vinasse (distillery residue) are spread directly on the field as fertilizer, contributing to greenhouse gas 
emissions. Moreover, this harmful waste disposal squanders considerable energy content that otherwise could have been 
exploited.

In this scenario, it would be a very desirable option to use the waste products of sugarcane to produce biogas. 
Using the sugarcane waste to make biogas would not only avoid the harmful effects of the traditional waste management. It 
would also be a much more efficient way to use the remaining energy content. The energy-rich biogas has many potential 
applications – even in the sugarcane industry itself where it can be used as vehicle fuel and for power generation. However, 
so far there have been only very few attempts to use the sugarcane waste for biogas production. 

In the following twenty minutes I will show that it is possible to use the sugarcane waste to produce biogas, and, more 
specifically, I will show that anaerobic digestion is a suitable treatment technology. I have conducted experiments with all four 
major waste products. In this talk there will not be enough time to present all of them in detail, so I will focus on my 
experiments with straw and with filter-cake. For each of these two experiments I will present my methods and my results in 
some detail. At the end of the talk I will briefly summarize the results of my other experiments and provide an outlook of how 
future research could further improve the process of biogas production.
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The Introduction

Main content:
 Title and research question
 Why is your research relevant? (the broader context of your 

research)
 Your main message
 Program of the main part of your talk (= summary of your 

main argument)

Your introduction should be accessible to non-specialists.
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The Introduction

The title of my thesis is…

I address the question…

The question arises, FOR EXAMPLE, when…

My question is important, because…

I found that….

In the main part of my presentation I am going to…
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The main message

"The opening of a presentation can best state the presentation's main message, 
just before the preview. The main message is the one sentence you want your 
audience to remember, if they remember only one. It is your main conclusion, 
perhaps stated in slightly less technical detail than at the end of your 
presentation."

https://www.nature.com/scitable/topicpage/oral-presentation-structure-13900387
/

https://www.nature.com/scitable/topicpage/oral-presentation-structure-13900387/
https://www.nature.com/scitable/topicpage/oral-presentation-structure-13900387/
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The main message

"Repeat the message over and over again throughout the talk: 
– Tell them what you will tell them 
– Tell them 
– Tell them what you have told them 

Keep the content of the talk focused on the central message!"

http://physik.uni-graz.at/~uxh/teaching/presentations/marektalk.pdf

"Use Twitter logic. Before you start preparing your slides, write down a clearly 
defined takehome message that fits in a single tweet, then devote the entire talk 
to making sure that your audience actually take that message home."

http://users.jyu.fi/~necronin/files/talks.pdf

http://physik.uni-graz.at/~uxh/teaching/presentations/marektalk.pdf
http://users.jyu.fi/~necronin/files/talks.pdf
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The introduction

Main message – common "mistakes":

"To measure the ozone-concentration above the Himalayas"

"To develop a staining-method that can make the distribution of XY visible"

"I will show how protein X contributes to signal processing in Z."

"How does the social environment affect language acquisition?"



The introduction

The main message of can serve different functions. Ideally, it serves all 
these functions at the same time:

• It determines the logical structure of your presentation

• It makes the audience curious

• It helps the audience to remember the most important point

• It highlights your contribution to your field of research

Functions of the main message



The Introduction

14

Research question: How are executive functions (EFs) connected to addiction?

How are EFs connected to clinical 
addictions as opposed to mildly 
addictive behaviour?

How are executive functions 
(EFs) connected to substance 
addiction as opposed to addictive 
behaviour?

Is there a valid method 
to measure EFs? 

Is the role of EFs for addiction 
different in younger patients 
compared with older patients? 

Are there specific EFs that 
have a stronger connection 
to addiction than others?

Subquestions:

Overarching question: How does addiction work and how can it be cured?

The research question
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Main message and research question

Your main message is the answer to your research question

↔ 

Your research question is the one you actually answer (you don‘t 
answer the overarching question)
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Exercise 1: 

Formulate your research question and your main message!
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Structuring the presentation
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The Pyramid Principle
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The Pyramid Principle

Main 
message

Building 
blocks
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The key skill, then, is to be able to recognize which 
are your major and which are your minor ideas, 
and to work out their relationships within the 
structure. 

Barbara Minto
Author of The Pyramid Principle
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The waste products of sugarcane can be 
used to produce biogas.

Straw can be used 
to make biogas.

Details:
Experiments with 

straw

Bagasse can be 
used to make 

biogas.

Filtercake can be 
used to make biogas.

Vinasse can be used 
to make biogas.

Details:
Experiments with 

bagasse

Details:
Experiments with 

filtercake

Details:
Experiments with 

vinasse

Argument
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Definition “argument”:
An argument is a series of statements in which one or 
more statements (premises) are intended to support a 
statement (conclusion).
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The STANDARD FORM 
of an argument

(1) 1st premise
(2) 2nd premise
...
(n) n-th premise

(C) conclusion
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1) The waste products of sugarcane are straw, bagasse, filtercake and 
vinasse.

2) Straw can be used to produce biogas.

3) Bagasse can be used to produce biogas.

4) Filter-cake can be used to produce biogas.

5) Vinasse can be used to produce biogas.

(C) The waste products of sugarcane can be used to produce biogas.
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Outline of the presentation

1. Introduction

2. Experiments with straw + results

3. Experiment with bagasse + results

4. Summary of the experiments with filtercake and vinasse

5. Conclusion and outlook
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Main message

Premise 1 Premise 2

Details: 
Evidence, 

Studies etc.

Details: 
Evidence, 

Studies etc.

Details: 
Evidence, 

Studies etc.

Details: 
Evidence, 

Studies etc.
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Main message

Premise 1 Premise 2

Details: 
Evidence, 

Studies etc.

Details: 
Evidence, 

Studies etc.

Introduction
Topic/Problem
Research question

Answer =

Details: 
Evidence, 

Studies etc.

Details: 
Evidence, 

Studies etc.



Structuring the presentation

(1) The three already known mechanisms the RVF-Virus uses 
to avoid an immune response from the body are A, B and C.

(2) I showed that the RVF-Virus does X, Y and Z (under 
certain conditions)

(3) Doing X, Y and Z helps the virus to avoid an immune 
response from the body.

(4) Doing X, Y and Z constitutes a mechanism that is different 
from A, B and C.

(C) There is a fourth mechanism (in addition to the three 
known ones) that the RVF-Virus uses to avoid an immune 
response from the body.

Main Part 
(experiments)

Theoretical     
background

Discussion
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There is a fourth mechanism that the RVF-Virus 
uses to avoid an immune response from the body.

(1) The three already 
known mechanisms 
are A, B and C.

Theoretical 
Background

(2) The RVF-Virus 
does X, Y and Z.

First Experiment

(3) Doing X, Y and Z 
helps the virus to avoid 
an immune response.

(4) Doing X, Y and Z 
is different from A, B 
and C.

Second Experiment Discussion



Structuring the presentation

Thesis Defense Presentation - Outline

Opening/Introduction

1.) Theoretical background: The mechanisms A, B and C

2.) First experiment: The RVF-Virus does X, Y and Z

3.) Second experiment: How X, Y and Z help the virus to avoid 
     an immune response

4.) Discussion: The difference between X, Y, Z and A, B, C.

5.) Conclusion



Structuring the presentation

(1) We should not harm sentient animals if we can avoid it without 
significant harm to ourselves. 

(2) Animal husbandry always involves harming animals. 

(3) As a society, we can abolish animal husbandry without significant 
harm to ourselves. 

(C) As a society, we should abolish animal husbandry. 



Basics of scientific argumentation
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(1) 1st premise
(2) 2nd premise
...
(n) n-th premise

(C) conclusion

support
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Further questions:

What does it mean for a statement to “support“ a statement?

What would have to be the case in order for the premises to provide “perfect“ 
support for the conclusion?

(1) Mammals are sentient.
(2) Rats are mammals.

(C) Rats are sentient.

Example 1:

Mammals

Sentient 
animals Rats
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Definition 2: Validity

An argument is valid if the conclusion has to be true in 
case the premises are true (or were true).
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(1) Mammals are sentient.
(2) Rats are mammals.

(C) Rats are sentient.

Example 1:

valid
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(1) Mammals are sentient.
(2) Rats are mammals.

(C) Rats are dangerous.

Example 2:

not valid
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(1) All mammals have a spine.

(2) The polar bear has a spine.
_____________________________

(C) The polar bear is a mammal.

(1) People who love their jobs work hard.

(2) In our company, everyone works hard.
_________________________

(C) In our company, everyone loves their job.

(1) Lars grew up in Germany.

(2) The official language in Germany is 
German.
_____________________________________

(C) Lars speaks German.

(1) Passive smoking may cause lung-cancer.

(2) Many psychiatric patients are smokers.
_____________________________

(C) Smoking should be banned in psychiatric 
hospitals.

These arguments are all not 
valid!



Basics of scientific argumentation Valid or not valid?

(1) All mammals have a spine.

(2) The cleaner wrasse has a spine.
_____________________________

(C) The cleaner wrasse is a mammal.

Mammals

Animals 
with a 
spine

Polar bear
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(1) Mammals are sentient.
(2) Mushrooms are mammals.

(C) Mushrooms are sentient.

Example 3:

→ The validity of an argument is independent of the truth of the premises!

valid
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Definition 3: Soundness of arguments

An argument is called "sound" if

a) it is valid, and 

b) its premises are true.



Basics of scientific argumentation

Arguments should be evaluated in two separate steps:

STEP 1: Does the conclusion follow from the premises?   → LOGIC 

STEP 2: Are the premises true?           → TRUTH

42

Logic Logic Truth Truth
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(1) Paris is the capital of France. 
(2) Berlin is the capital of Germany.

(C) Germany should not allow refugees in.

(1) All refugees are terrorists. 
(2) Germany should not allow terrorists in.

(C) Germany should not allow refugees in.

→ A problem of logic

→ A problem of truth
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1) Arnold Schwarzenegger was not born in the United States.
(2) ………..

(C) Arnold Schwarzenegger cannot become President of the United States.

Arnold Schwarzenegger cannot become president of the United States, 
because he was not born in the United States.

Deductive arguments with background assumptions
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1) Arnold Schwarzenegger was not born in the United States.
(2) Persons who were not born in the United States cannot become president 
     of the United States.

(C) Arnold Schwarzenegger cannot become President of the United States.

Arnold Schwarzenegger cannot become president of the United States, 
because he was not born in the United States.

Deductive arguments with background assumptions
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The Argument Machine

1) First Premise

(2) Second Premise

(C) Conclusion

(1) Arnold Schwarzenegger was not born in 
the United States.

(2) Persons who are not born in the United 
States cannot become president of the 
United States.

(C) Arnold Schwarzenegger cannot 
become President of the United States.
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The Argument Machine

1) First Premise

(2) Second Premise

(C) Conclusion

(1) Arnold Schwarzenegger was not born in 
the United States.

(2) Persons who are not born in the United 
States AND WHO DID NOT HAVE THE US 
CITIZENSHIP AT BIRTH cannot become 
president of the United States.

(C) Arnold Schwarzenegger cannot 
become President of the United States.
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The Argument Machine

1) First Premise

(2) Second Premise

(C) Conclusion

(1) Arnold Schwarzenegger was not born in 
the United States AND DID NOT HAVE 
THE US CITIZENSHIP AT BIRTH.

(2) Persons who are not born in the United 
States AND WHO DID NOT HAVE THE US 
CITIZENSHIP AT BIRTH cannot become 
president of the United States.

(C) Arnold Schwarzenegger cannot 
become President of the United States.
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Deductive arguments with background assumptions

1) The Nationalist Party is antisemitic.
(2) Antisemitic parties should be banned.

(C) The Nationalist Party should be banned.

The Nationalist Party is antisemitic, so it should be banned.
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(C)
(1)

(2)

(1) = your reason

(C)

(2) = the principle that 
lets you connect your 
reason with your claim

(C)
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(1) The efficacy of alternative medicine is controversial.
(2) .......

(C) Alternative medicine should not be taught to medical students.
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(1) The efficacy of alternative medicine is controversial.
(2) Controversial methods should not be taught to medical students.

(C) Alternative medicine should not be taught to medical students.
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How does the following argument work?

We have conducted two extensive studies on the breeding 
behaviour of little auks. In the first study, we observed two large 
colonies of little auks on the coast of Greenland (approx. 10.000 
individuals). In the second study we observed the biggest known 
colony in northern Norway (approx. 3.000 individuals). In both 
studies, the breeding sites were without exception located in rocks 
on the coast. We did not observe any cases where a couple of 
birds would build a nest in the grass, in a tree, or in the roof of a 
building. Our findings provide strong evidence for the view that 
little auks exclusively select rocks as breeding sites.
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This type of argument is called INDUCTIVE ARGUMENT!

(1) All the little auks we have observed selected rocks as breeding sites.

(C) Little auks exclusively select rocks as breeding sites.
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INDUCTIVE ARGUMENTS are arguments that are intended 
to be strong or forceful rather than valid.

DEDUCTIVE ARGUMENTS are arguments that are intended 
to be logically valid.
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(1) 1st premise
(2) 2nd premise
...
(n) n-th premise

(C) conclusion

Inductive Arguments:

Given that the premises 
are true, it is 
PROBABLE that the 
conclusion is true.

Deductive Arguments:

Given that the premises are 
true, it is LOGICALLY 
NECESSARY that the 
conclusion is true.
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Very often inductive arguments have the following form:

(1)  According to source S it is the case that X.

(C)  X.

observation
study
expert
experience
etc...

S =
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 DEDUCTIVE arguments  INDUCTIVE arguments

Standard of evaluation a) Is the argument valid

b) Are the premises true?

a) How strong is the support?

b) How good is the source?
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In which way would the following pieces of information affect the strength of the 
argument?

(C) In Germany, children who learn to write with the “ABC“ method will also make fewer 
mistakes than children who learn to write with traditional methods.

(1) In Finland, children who learn to write with the new “ABC“ method make fewer mistakes 
(on average 4.6 mistakes less per 100 words) than children who have learned to write with 
traditional methods.
(2) Like German, the Finnish language is based on the Latin alphabet.

a) In England, France and Spain, the introduction of “ABC“ also led to children making fewer 
mistakes.
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In which way would the following pieces of information affect the strength of the 
argument?

b) The method “ABC“ was developed to help children deal with specific problems of Finnish 
grammar.

(C) In Germany, children who learn to write with the “ABC“ method will also make fewer 
mistakes than children who learn to write with traditional methods.

(1) In Finland, children who learn to write with the new “ABC“ method make fewer mistakes 
(on average 4.6 mistakes less per 100 words) than children who have learned to write with 
traditional methods.
(2) Like German, the Finnish language is based on the Latin alphabet.
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In which way would the following pieces of information affect the strength of the 
argument?

c) Even before “ABC“ was introduced, Finnish children made, on average, fewer mistakes 
than German children.

(C) In Germany, children who learn to write with the “ABC“ method will also make fewer 
mistakes than children who learn to write with traditional methods.

(1) In Finland, children who learn to write with the new “ABC“ method make fewer mistakes 
(on average 4.6 mistakes less per 100 words) than children who have learned to write with 
traditional methods.
(2) Like German, the Finnish language is based on the Latin alphabet.
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Deductive Arguments:
- Provide the underlying structure of a text
- Are used to support normative statements

(e.g. that something is GOOD or SHOULD be done)

Inductive Arguments:
- Generalize from observations
- Support premises in deductive arguments
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(main conclusion = your "thesis")C

1 2 3

evidence from 
your own study

4 5

evidence from 
previous studies
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Example I

(1) The three already known mechanisms the RVF-Virus uses to 
avoid an immune response from the body are A, B and C.

(2) I showed that the RVF-Virus does X, Y and Z (under certain 
conditions)

(3) Doing X, Y and Z helps the virus to avoid an immune response 
from the body.

(4) Doing X, Y and Z constitutes a mechanism that is different from 
A, B and C.

(C) There is a fourth mechanism (in addition to the three known 
ones) that the RVF-Virus uses to avoid an immune response from 
the body.

Main Part 
(experiments)

Theoretical     
background

Discussion



Structuring the presentation

Constructing the main argument



Structuring the presentation

Example 

(1) The three already known mechanisms the RVF-Virus uses to 
avoid an immune response from the body are A, B and C.

(2) I showed that the RVF-Virus does X, Y and Z (under certain 
conditions)

(3) Doing X, Y and Z helps the virus to avoid an immune response 
from the body.

(4) Doing X, Y and Z constitutes a mechanism that is different from 
A, B and C.

(C) There is a fourth mechanism (in addition to the three known 
ones) that the RVF-Virus uses to avoid an immune response from 
the body.

Main Part 
(experiments)

Theoretical     
background

Discussion
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1 2

3 4 5 6

7 8



Structuring the presentation
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1 2 3

Evidence from your 
experiments Discussion

Theoretical 
background



Structuring the presentation

Arguments providing the underlying structure of the presentation can be 
very simple. 
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(1) The water storage capacity of the soil is dependent on the soil type. 
(2) The water storage capacity of the soil is dependent on the depth of root penetration. 

(C) The water storage capacity of the soil is dependent on the soil type and on the depth of root 
penetration. 

(1) A
(2) B

(C) A and B. 



Structuring the presentation

(1) If the novel “The beautiful prince Peter” meets four characteristics of romanticism, it can be 
attributed to romanticism. 
(2) The novel “The beautiful prince Peter” meets four characteristics of romanticism

(C) The novel “The beautiful prince Peter” can be attributed to romanticism. 

(1) If A then B. 
(2) A.

(C) B. 



Structuring the presentation

(1) The specific animal welfare regulations regarding the keeping of pigs would only be in 
accordance with the animal welfare law if pigs could exercise their species-specfic behaviour in 
the space of a few square meters. 
(2) Pigs cannot exercise their species-specfic behaviour in the space of a few square meters. 

(C) The specific animal welfare regulations regarding the keeping of pigs are not in accordance 
with the animal welfare law.

(1) A, only if B. 
(2) Not B.

(C) Not A. 



Structuring the presentation
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1 2

3 4 5 6

7 8
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1 2 3 4 5 7 8 9 106
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(1) Many countries have adopted large-scale tree planting 
programmes as a climate mitigation strategy and to support local 
livelihoods. 

(2) Our study (evaluating a series of large-scale tree planting 
programmes in the state of Himachal Pradesh in Northern India) 
shows that tree plantings have not, on average, increased the 
proportion of forest canopy cover, therefore not achieving the 
climate mitigation goal. 

We conclude that decades of expensive tree planting 
programmes in this region have not proved effective. 

This result suggests that large-scale tree planting may sometimes 
fail to achieve its climate mitigation and livelihood goals.



Structuring the presentation

(1) Many countries have adopted large-scale tree planting 
programmes as a climate mitigation strategy and to support local 
livelihoods. 

(2) Our study (evaluating a series of large-scale tree planting 
programmes in the state of Himachal Pradesh in Northern India) 
shows that tree plantings have not, on average, increased the 
proportion of forest canopy cover, therefore not achieving the 
climate mitigation goal. 

We conclude that decades of expensive tree planting 
programmes in this region have not proved effective. 

This result suggests that large-scale tree planting may sometimes 
fail to achieve its climate mitigation and livelihood goals.

Missing in the 
premises: The 
aspect of 
livelyhood!
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(1) Many countries have adopted large-scale tree planting programmes 
as a climate mitigation strategy and to support local livelihoods. 

(2) Our study ( evaluating a series of large-scale tree planting 
programmes in the state of Himachal Pradesh in Northern India) shows 
that tree plantings have not, on average, increased the proportion of 
forest canopy cover, therefore not achieving the climate mitigation goal. 

(3) Further cross-sectional analysis, from a household livelihood survey, 
shows that tree planting supports little direct use by local people.

We conclude that decades of expensive tree planting programmes in 
this region have not proved effective. 

This result suggests that large-scale tree planting may sometimes fail to 
achieve its climate mitigation and livelihood goals.

Paper: https://www.nature.com/articles/s41893-021-00761-z?proof=t



Structuring the presentation

1) The water demand for different crops can vary significantly, e.g. wheat needs much more 
water than rye.

2) The water demand of a specific crop depends on different factors, for example the soil 
composition and climate.

3) In recent years Germany has launched initiatives to support agricultural development.
4) To make agriculture more efficient, it is necessary to estimate the water demand precisely.
5) To be able to estimate the water demand for a whole region precisely, it has to be possible to 

take into account numerous factors, e.g. soil composition and climate.
6) With mathematical modelling it is possible to take into account numerous factors, e.g. soil 

composition and climate.
7) In my project I have developed mathematical models based on the programming language 

"Python".
--------------------------------------
(C) The water demand for a whole region can be estimated precisely with the help of 
mathematical models.
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1) The water demand for different crops can vary significantly, e.g. wheat needs much more 
water than rye.

2) The water demand of a specific crop depends on different factors, for example the soil 
composition and climate.

3) In recent years Germany has launched initiatives to support agricultural development.
4) To make agriculture more efficient, it is necessary to estimate the water demand precisely.
5) To be able to estimate the water demand for a whole region precisely, it has to be possible to 

take into account numerous factors, e.g. soil composition and climate.
6) With mathematical modelling it is possible to take into account numerous factors, e.g. soil 

composition and climate.
7) In my project I have developed mathematical models based on the programming language 

"Python".
--------------------------------------
(C) The water demand for a whole region can be estimated precisely with the help of 
mathematical models.
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TF1 and TF2 are promising targets for 
immunotherapy.

Tregs lose their specific 
phenotype, when TF1 and 

TF2 are knocked out.

Tregs show a different 
chromatin structure when 

TF1 and TF2 are 
knocked out.

Details:
Study 1

Details:
Study 2

BLACK BOX
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Tregs show a different 
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TF1 and TF2 are 
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Details:
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TF1 and TF2 are promising targets for 
immunotherapy.

TFs are promising targets for 
immunotherapy if they are important 

for human Treg identity.

TF1 and TF2 are important for 
human Treg identity.

Tregs lose their specific 
phenotype, when TF1 and 

TF2 are knocked out.

Tregs show a different 
chromatin structure when 

TF1 and TF2 are 
knocked out.

THEORETICAL 
BACKGROUND

Details:
Study 1

Details:
Study 2
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Thesis Defense Presentation - Outline

1.) Theoretical background: Transcription factors are promising targets for 
immunotherapy if they are important for human Treg identity.

2.) First experiment: TF1 and TF2 determine the phenotype of Tregs

3.) Second experiment: TF1 and TF2 determine the chromatin structure of Tregs

4.) Discussion and Outlook: Further requirements for implementation in 
immunotherapy
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Two more things to know about the Pyramid Principle:

1. One pyramid typically contains several other pyramids. 

2. The point of the pyramid is to depict relations of 
argumentative support. Here, statement A is supposed to 
support statement B and statement B is supposed to support 
statement C. If you rather want A and B together to support C, 
you need to put A and B on the same level (as in the image 
above). 

A
B

A u. B

A

A

B

C

A
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Exercise 2: Argument sketch

 Please state your main message 

 Sketch your main argument to support your main message

 Please write your argument down in standard form OR draw a pyramid 
OR a tree diagram
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Monday, 7th November 2022 Tuesday, 8th November 2022

09:00-09:30 Introduction

09:30-09:45 The thesis defense: General 
information 

09:45-10:30 The introduction of the 
presentation

10:30-11:30 Structuring the presentation

11:30-13:00 Basics of scientific 
argumentation

13:00-14:00 Lunch break

14:00-15:30 Constructing the main argument

15:30-17:00 Preparing and presenting the 
introduction

09:00-10:30 Discussion of exercises

10:30-11:00 Dealing with nervousness and 
general tips for preparation

11:00-13:00 Handling difficult questions

13:00-14:00 Lunch break

14:00-16:30 Further exercises and mini-
presentations

16:30-17:00 Closing round and feedback
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Welcome to my thesis defense. I am happy that you all came to hear my presentation.
The title of my thesis is “Biogas Production via Anaerobic Digestion from Sugarcane Waste“. In my research I investigated the 
question whether it is possible to use the waste products of sugarcane to produce biogas.
During the production of bioethanol and sugar in the Brazilian sugarcane industry a large amount of waste is generated. But 
unfortunately, the poor waste management contrasts the successful bioethanol story of Brazil and its long tradition as great 
sugar producer in the world. The four major wastes generated by the Brazilian sugarcane industry critically threaten the 
environment and human health. Straw (leaves) is either left or burned on the fields, causing air pollution. Bagasse (crushed 
stalk) is mostly burned to produce heat and electricity or stored aside due to surplus and inefficient thermo conversion. Filter 
cake (press mud) and vinasse (distillery residue) are spread directly on the field as fertilizer, contributing to greenhouse gas 
emissions. Moreover, this harmful waste disposal squanders considerable energy content that otherwise could have been 
exploited.

In this scenario, it would be a very desirable option to use the waste products of sugarcane to produce biogas. Using the 
sugarcane waste to make biogas would not only avoid the harmful effects of the traditional waste management. It would also 
be a much more efficient way to use the remaining energy content. The energy-rich biogas has many potential applications – 
even in the sugarcane industry itself where it can be used as vehicle fuel and for power generation. However, so far there 
have been only very few attempts to use the sugarcane waste for biogas production. 

In the following twenty minutes I will show that it is possible to use the sugarcane waste to produce biogas, and, more 
specifically, I will show that anaerobic digestion is a suitable treatment technology. I have conducted experiments with all four 
major waste products. In this talk there will not be enough time to present all of them in detail, so I will focus on my 
experiments with straw and with filtercake. For each of these two experiments I will present my methods and my results in 
some detail. At the end of the talk I will briefly summarize the results of my other experiments and provide an outlook of how 
future research could further improve the process of biogas production.
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Welcome to my thesis defense. I am happy that you all came to hear my presentation.
The title of my thesis is “Biogas Production via Anaerobic Digestion from Sugarcane Waste“. In my research I investigated the 
question whether it is possible to use the waste products of sugarcane to produce biogas.
During the production of bioethanol and sugar in the Brazilian sugarcane industry a large amount of waste is generated. But 
unfortunately, the poor waste management contrasts the successful bioethanol story of Brazil and its long tradition as great 
sugar producer in the world. The four major wastes generated by the Brazilian sugarcane industry critically threaten the 
environment and human health. Straw (leaves) is either left or burned on the fields, causing air pollution. Bagasse (crushed 
stalk) is mostly burned to produce heat and electricity or stored aside due to surplus and inefficient thermo conversion. Filter 
cake (press mud) and vinasse (distillery residue) are spread directly on the field as fertilizer, contributing to greenhouse gas 
emissions. Moreover, this harmful waste disposal squanders considerable energy content that otherwise could have been 
exploited.

In this scenario, it would be a very desirable option to use the waste products of sugarcane to produce biogas. 
Using the sugarcane waste to make biogas would not only avoid the harmful effects of the traditional waste management. It 
would also be a much more efficient way to use the remaining energy content. The energy-rich biogas has many potential 
applications – even in the sugarcane industry itself where it can be used as vehicle fuel and for power generation. However, 
so far there have been only very few attempts to use the sugarcane waste for biogas production. 

In the following twenty minutes I will show that it is possible to use the sugarcane waste to produce biogas, and, more 
specifically, I will show that anaerobic digestion is a suitable treatment technology. I have conducted experiments with all four 
major waste products. In this talk there will not be enough time to present all of them in detail, so I will focus on my 
experiments with straw and with filter-cake. For each of these two experiments I will present my methods and my results in 
some detail. At the end of the talk I will briefly summarize the results of my other experiments and provide an outlook of how 
future research could further improve the process of biogas production.
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The Introduction

Main content:
 Title and research question
 Why is your research relevant? (the broader context of your 

research)
 Your main message
 Program of the main part of your talk (= summary of your 

main argument)

Your introduction should be accessible to non-specialists.
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The Introduction

The title of my thesis is…

I address the question…

The question arises, FOR EXAMPLE, when…

My question is important, because…

I found that….

In the main part of my presentation I am going to…
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RESEARCH QUESTION

EXPLANATION

repeat and/or specify QUESTION
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How to show the relevance of your research:

Two strategies:

(1) Practical relevance: Could your research help to solve some real world 
problem?

(2) Research gap: Does your work help to fill a gap in the existing 
research? 
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The funnel strategy

General description of the topic – general 
version of your research question

What is already known?

The research gap: What is still unknown?
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Main message of 
your presentation: 
result of your 
research 

Main part of the presentationIntroduction

Main message of 
your introduction: 
Explaining the 
relevance of your 
research
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It appears desirable to 
use sugarcane waste 
to make biogas.

Conventional 
waste-treatment is 
not efficient.

Conventional waste-
treatment is harmful for 
the environment.

Using the waste to make 
biogas would be more 
efficient.

Straw and bagasse are 
burned, which causes air-
pollution.

Filter-cake and vinasse are 
spread on the fields, which 
causes greenhouse-gas 
emissions

Biogas is energy-rich 
and can be used in the 
sugarcane industry.
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During the production of bioethanol and sugar in the Brazilian sugarcane industry a large 
amount of waste is generated. Unfortunately, the poor waste management contrasts the 
successful bioethanol story of Brazil and its long tradition as great sugar producer in the world. 
Already in the 16th century Portuguese immigrants began to cultivate sugar in the region of 
today‘s Sao Paolo. In 1625, 100% of the imported sugar in Europe came from Brazil. Today, 
Brazil is the world‘s largest producer of refined sugar. But the success comes with a lot of 
criticism: Workers on sugar plantations have to work under extremely bad conditions. 
Furthermore, large areas of rainforest are destroyed every year to make room for more sugar 
plantations.
The four major wastes generated by the Brazilian sugarcane industry critically threaten the 
environment and human health. Straw (leaves) is either left or burned on the fields, causing air 
pollution. Bagasse (crushed stalk) is mostly burned to produce heat and electricity or stored 
aside due to surplus and inefficient thermo conversion. Filter cake (press mud) and vinasse 
(distillery residue) are spread directly on the field as fertilizer, contributing to greenhouse gas 
emission. Moreover, this harmful waste disposal squander considerable energy content that 
otherwise could have been exploited. In this scenario, it appears desirable to be able to use 
the waste products of sugarcane to make biogas. (…)
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THEORETICAL BACKGROUND

a) … is necessary for your audience to 
understand why your research is 
important

→ It belongs in the introduction

b) … is necessary for the audience to 
understand your methods or your central 
argument

→ It belongs in the main part of your talk

→ Information that is not relevant for either a) or b) does not belong in your talk.
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Exercise 3:

Prepare the introduction to your thesis defense presentation in order to give 
a mini-presentation tomorrow, approx. 3 min.


