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Course Seminar
Course description and goals

Seminars encourage students to practice a scientific presentation based on the peer review of scientific papers on a given topic to an expert team, e.g., professors, graduate students, to receive 
their feedback and finalize their report which is a state-of-the-art of a technical topic. Technical topics are based on the subjects taught in the previous semesters. The topics can deepen already 
existing professional interests and emphases. 

A few lectures will provided to students to gain some knowledge on the following topics:

1) literature search; 2) literature analysis; 3) Literature survey/review; 4) write the literature review report; 6) report presentation; 7) Seminar presentation (i.e., presentation, 
Questions/answers)

At the end, the students will be able to provide the followings:

• Introduce their advisor and committee members.  

• Give an introduction and background information on their topic. What relevant research has been performed previously?  

• State the problem(s) that remain unanswered.

• Clearly state their objectives and give the specific hypotheses they wish to test.

• Describe the methodology they will use to test their hypotheses.  Be sure they fully understand your chosen methods.  Give reasons why they chose these methods over other 

approaches.  

• Present any data they have collected thus far.  

• Describe what remains to be done, and what they expect to find.  

• Explain the significance of their findings (or potential future findings).  



Course Seminar
Learning outcomes and competencies that the course develops 

Factual knowledge

• The technical contents are secondary to the desired methodological competencies and key qualifications and may supplement a focus chosen in the elective 
area.

After passing this course, the studnets acquire the key qualifications below:

• To access material on a given topic from literature databases and other open science sources

• To read, understand and prepare original literature

• To design a lecture on a more complex scientific topic in front of a specialist audience (i.e. to design it didactically correctly) and to give it using standard 
media

• To contribute to discussions in a scientific lecture

• To write texts of approx. 10 - 20 pages, usually to explain technical / scientific matters

• To conform research ethics

To understand and implement research verification methods



Course Seminar
Topics to be covered 

Scientific topic can depend on the master thesis topic. 

Technical topics are as mentioned below:

• literature search; 

• literature analysis; 

• Literature survey/review; 

• write the literature review report; 

• report presentation; 

Seminar presentation (i.e., presentation, Questions/answers)



Course Seminar
Text books & Content resources

• Michael Alley, “The Craft of Scientific Presentations Critical Steps to Succeed and Critical Errors to Avoid,” https://nerds.itu.dk/wp-

content/uploads/sites/74/2022/01/Scientific-Presentation.pdf

o 2nd edition: https://link.springer.com/content/pdf/10.1007/978-1-4419-8279-7.pdf

• Challenging the status quo of scientific presentations, Debnath Chatterjee1 | Myron Yaster1 | Justin L. Lockman2 | Nancy L. Glass3 | Mark S. Schreiner2 | Jina L. 

Sinskey4 | John E. Fiadjoe2 https://onlinelibrary.wiley.com/doi/pdf/10.1111/pan.14064 

https://nerds.itu.dk/wp-content/uploads/sites/74/2022/01/Scientific-Presentation.pdf
https://nerds.itu.dk/wp-content/uploads/sites/74/2022/01/Scientific-Presentation.pdf
https://link.springer.com/content/pdf/10.1007/978-1-4419-8279-7.pdf
https://onlinelibrary.wiley.com/doi/pdf/10.1111/pan.14064


Section 1. Writing Scientific Texts



• Introduction

• Generic Structure of Scientific Texts

• Academic Writing Guidelines

• The Small Things

Outline
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What is a scientific text?

• A scientific text is a report about new research results.

• A scientific text describes clearly identifiable, distinghuished 

contributions which increase the knowledge in some field of 

research.

• A scientific text uses textual descriptions combined with 

different other elements like figures, tables, diagrams etc. to 

present the results in a graspable way.
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• Scientific texts should describe non-trivial content in a clear and 

comprehensible language.

• Scientific texts should neither over-complicate or obfuscate, nor 

over-simplify research results.

• Scientific texts should have a clear focus, but should also put the 

results into a larger context.

• Scientific texts are written for a particular research community, yet 

should be as self-explanatory as possible.

• Scientifc texts describe novel aspects or phenomena which often 

require newly introduced terminology.

• Scientific texts usually have a strict page limit which is not sufficient 

to describe everything in full depth.

What makes Scientific Writing
challenging?
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Outline
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Example: Structure of a Research
Paper
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Title

List of Authors

Abstract, Keywords etc. 

Introduction Section 

Related Work Section 

Background Section 

Methodology Section 

Evaluation Section 

Conclusion Section 

Acknowledgements

References, Appendices
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Title

• The title should summarize in a meaningul way the approach and 

key contributions described by the scientific text.

• The title should pique interest, yet being honest about the actual 

scientific achievements.
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• The title should cover 

relevant key words to 

have a good chance to 

be highly ranked by 

search engines for 

respective queries.

Title
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• Participants of scientific 

conferences, first of all, 

skim through the list of 

paper titles to decide 

which talks they are 

going to attend.

Title
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Title
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• Avoid excessively long and over-specific titles with 

unclear focus.

• Avoid cascades of "by", "with", "using", "based on" etc. 

phrases.



Title
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• Very clear and groundbreaking research results may be 

directly announced in the title in a straight-forward 

manner.



Title

13

• Entirely novel concepts can be established by a 

preferrably short and catchy phrase.



Title
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• The title may reflect the type of research methodology 

or contribution: guidelines, formal proofs, new 

algorithms, literature surveys, user studies…



Title
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• Preliminary results of ongoing research projects or early 

research ideas are often marked by corresppnding title 

prefixes like "Towards…"



Title

16

• Attract readers by asking 

interesting questions which are 

answered in the text.

• Attract readers by controversial 

statements which are clarified in 

the text.



Title
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• Funny wordplays may sometimes also help to attract 

attention – as long as they do not offend readers…



Title
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• Do not frustrate readers by promising 

too much or being too general.



Assignment 1

19

Your task is to write a scientific text proposing "your"

new sorting algorithm QuickSort.

1. Discuss good paper titles.

2. Discuss bad paper titles.



• The list of authors may contain every person

– who has considerably contributed to the research results described in 

the scientific text and

– who has agreed to be listed as an author.

• The ordering of authors often has some meaning.

List of Authors
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Rules of Authorship

Autorinnen und Autoren wissenschaftlicher Veröffentlichungen 

tragen die Verantwortung für deren Inhalt stets gemeinsam.

Autorin oder Autor ist nur, wer einen wesentlichen Beitrag zu 

einer wissenschaftlichen Veröffentlichung geleistet hat. Eine 

sogenannte „Ehrenautorschaft“ ist ausgeschlossen.

From the Denkschrift "Sicherung guter wissenschaftlicher Praxis", 

German Research Foundation (DFG) – 2013.
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Anyone listed as Author on an ACM manuscript submission must meet all the 

following criteria:

• they have made substantial intellectual contributions to some components 

of the original work described in the manuscript; and

• they have participated in drafting and/or revision of the manuscript and

• they are aware the manuscript has been submitted for publication; and

• they agree to be held accountable for any issues relating to correctness or 

integrity of the work.

From the criteria for authorship of the Association for Computing Machinery 

(ACM) - last updated August, 2021.

Rules of Authorship
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• Ordering reflects amount of contribution (e.g., first author did most of the 

work).

• Ordering reflects seniority (e.g., students first, then assistants, and lastly 

supervisors – or vice versa).

• Or: alphabetical order.

Ordering of Authors

23

First author

Co-authors

Supervisor



• Discuss the list and ordering of authors of a scientific text as 

early as possible

– to clarify who is responsible for the content of the text and

– to avoid conflicts during later phases of preparation (or even while 

finishing or submitting the final text).

• In some cases, co-authors from outside of academia like 

collaborators from industrial companies require a scientific text 

to be approved by some authority before submission (e.g., to 

avoid publishing confidential details, to protected intellectual 

properties etc.).

Handling Authorships

24



Abstract

• The abstract provides a brief summary of the scientific text.

• The abstract should be short (150 – 200 words) and reading it 

should require no more than 5 minutes.

• This sounds easy but writing good abstracts is very difficult and 

usually requires several years of experience.
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Abstract

What the abstract should do:

• Provide enough background such that any reader is able to at 

least understand the meaning of the title.

• Motivate the research problem and summarize the novelty of the 

key constributions.

• Give interested readers from the same field a rough idea if the 

research results are relevant for him/her or not.

• Make potential readers from outside the field curious about the 

research problem.
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Abstract

What the abstract should NOT do:

• Explain concepts and theories in detail.

• Extensively discuss related work.

• Describe the outline of the paper.

• …
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Abstract

28

• Problem-oriented abstracts focus on 

the motivation of open problems:

"Problem XY is widely considered 

relevant…"

"Problem XY is important…"

• Solution-oriented abstracts focus on the 

descriptions of concepts and 

contributions:

"We present a novel approach…"

"In this paper, we propose a novel 

technique…"



Abstract

Four-questions-template for writing abstracts:

Answer the following questions, each by 1-2 sentences:

1. What is the open research problem under consideration?

2. Why is this an interesting / important / relevant / non-trivial 

research problem?

3. What is the proposed solution?

4. Why is this a reasonable / promising / successful solution?

29



• ACM computing classification system: https://dl.acm.org/ccs

• The choice of keywords may influence rankings by search-

engines, selection of reviewers, …

Keywords

31

https://dl.acm.org/ccs


Introduction Section

• The introduction section may serve as an extended abstract.

• However, besides providing more details, it may contain 

additional information not covered by the abstract.

33



Introduction Section

The introduction section may be structured as follows:

1. Background: Overview about the problem domain.

2. Motivation: Relevance of the problem domain.

3. Research question(s): Research problem under consideration.

4. Research goal(s): Which aspects of the research problem are 

considered?

5. Contribution(s): Proposed solution to achieve the research 

goals.

6. Outline: Summary of the structure of the text.

7. References to external resources (URL, GitHub, …).

34



Introduction Section

In practice, we often find two complementary styles to write 

introductions:

1. A concise introduction usually not exceeding 1.5 pages is 

essentially being structured like the abstract, yet provides 

some more details.

2. An exhaustive introduction often spanning over 2-4 pages is 

containing additional material like discussion of related work, 

illustrating examples, concept figures etc.

35



Introduction Section

36

• Example: 

Exhaustive 

introduction 

section

concept 

figure

Source code
example

• Example: 

Concise 

introduction 

section

4 pages

< 1 page



Related Work Section

• The related work section categorizes and summarizes existing 

(i.e., already published) scientific works which address similar 

research problems as the approach described in the scientific 

text.

• For each such work, the related work section should contain a 

description what is equal and what is different to the approach 

described in the scientific text.

• Instead of following the introduction section, the related work 

section might be alternatively placed at the end (before the 

conlusion) or inlined into the introduction or background section.

38



Assignment 2

39

Discuss the advantages and disadvantages of having 

the related work section at the beginning or at the 

end of a scientific text.



Mnemonic: References like "[42]" are no proper grammatical objects, 

but should be treated like (invisible) footnotes.“

Counterexample:

"[42] describes the approach XY which is also used in this paper to […]"

Instead, use one of the following two patterns:

1. „In this paper, we also use approach XY to … [42]."

2. „Approach XY as described by Smith et al. in [42] is also used in this 

paper to […].

Related Work Section
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Mnemonic: In natural sciences, engineering and similar disciplines, there are usually

only few word-by-word quotations of particular sentences or entire paragraphs.

Instead, citations usually refer to facts, concepts, definitions, experimental results

etc. In addition, it is usually sufficient to cite a reference only once in a section or

paragraph.

Counterexample:

Smith et al. conlcude that „Problem XY is undecidable." [42, p. 42, Thm. 42]. 

In addition, they show that „Problem XY is NP-complete" [42, p. 43, Thm. 43].

Instead:

Undecidability as well as NP-completeness of problem XY has been recently shown by 

Smith et al. [42].

Related Work Section

41



Related Work Section

Mnemonic: A better name for the "related work" section would be

"differences to competitive work" section:

1. Not only list which works are related to the approach described

in the paper, but also describe how they are related (similarity

with the own approach) and how they essentially differ (novelty

of the own approach).

2. Works building the theoretical / conceptual foundation of the 

described approach should not be discussed in the related work 

section, but rather in the background section.

42



Example: Suppose a scientific text to describe a novel solution for the graph-

coloring problem using quantum computing.

The related work section may be subdivided into three paragraphs:

1. Summary of (most important) existing graph-coloring solutions. 

Difference: none of them uses quantum computation so far.

2. Summary of existing quantum computing approaches for solving (most 

closely related) graph-problems.

Difference: none of them solves this exact same problem so far.

3. Summary of existing quantum computing approaches for solving the graph-

coloring problem.

Precisely work out the differences (efficiency, accuracy, …)

Related Work

43



Background Section

• The background section describes conceptual foundations and 

basic terminology required to understand the motivation of the 

research problem and the contributions in the subsequent main 

part.

• It is a good practice to introduce an example illustrating the 

concepts and terminology and to motivate the research 

problem(s) and to use this example also in the main part to 

describe how the proposed approach solves the problem(s).

• Mnemonic: The background section only contains state-of-the-art 

introduced elsewhere and does not contain any novelty and 

contributions.

44



Background Section

45
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• The content and style of presentation of the main section(s) 

highly depend on

– the type of text,

– the research domain and community culture,

– the type of contribution(s),

– the research methodology applied,

– …

Methodology Section

47



Methodolgy Section: Examples

• New/extended/improved mathematical theory ⇒ definitions, 

theorems, proofs etc.

• New/extended/improved modeling/programming language 

concepts ⇒ syntax, semantics, pragmatics etc.

• New/extended/improved algorithms ⇒ pseudo-code, complexity 

analysis, correctness proofs etc.

• New/extended/improved tool chain ⇒ flow diagrams, data 

formats etc.

• Empirical studies ⇒ design of experiments etc.

• …
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• The methodology described in the previous section is 

experimentally evaluated with respect to the research goals.

• The experimental evaluation may be conducted in many 

different ways:

– quantitive measurements/metrics,

– qualitative comparisons with related approaches,

– case studies and user studies

– questionaires and experiences reports, …

• The type of experimental evaluation highly influences the way 

the results are documented and presented in the evaluation 

section.

Evaluation Section

50



1. Research Questions / Hypothesis

2. Methods and Experimental Design

– Subject Systems

– Data Collection

– Tool Support

– Measurement Setup

3. Results

4. Discussion

5. Reproducibility

6. Threat to Validity

– Internal

– External

Generic Structure of an Evaluation
Section

51



Example: Evaluation section for a scientific text proposing „your“ 

new sorting algorithm QuickSort.

1. Research Questions

– What is the average run-time required for QuickSort as compared to 

state-of-the-art sorting algorithms?

– What is the average memory consumption of QuickSort as compared to 

state-of-tge-art sorting algorithms?

Example: Evaluation Section

52



2. Methods and Experimental Design

– Subject Systems: Which data collections are used as input by the sorting 

algorithms (realistic data or synthetically generated data, number of 

collections, number and type of entries per collection, diversity and 

distribution of entries per collection etc.).

– Data Collection: How are experimental runs conducted (ordering of 

subject systems, number of repetitions per subject system etc.).

– Tool Support: Describe relevant details of own prototype 

implementation of QuickSort and those of existing tools for state-of-the-

art sorting algorithms used for comparison.

– Measurement Setup: How are measurements performed (CPU time vs. 

system time, memory foodprint etc.)?

Example: Evaluation Section

53



3. Results

– Show measurement results (e.g., tables, diagrams etc.), grouped by 

research questions.

– Describe and summarize measurement results (e.g., highlighting 

min/max values, outliers etc.), grouped by research questions.

– Do NOT answer the research questions and do NOT further discuss or 

interpret the results.

Example: Evaluation Section
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4. Discussion

– Give answers to the research questions based on the measurement 

results.

– Answers might be:

• „Yes/No“ (Yes, QuickSort requires less CPU time than X-Sort for all subject systems)

• A factor/percentage value (QuickSort performs, on average, 2.42 times faster than 

X-Sort)

• …

– Summarize the insights gained from the evaluation results (QuickSort is 

improving the state-of-the-art in solving sorting problems).

– Optional: Give a subjective assessement of the evaluation results 

(QuickSort should become the default sorting algorithm of collection API 

of recent programming languages).

Example: Evaluation Section
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5. Reproducibility

– Describe how the reader can reproduce the evaluation results.

– Where to download the measurement raw data?

– Where to download the tool(s) and how to install and run them?

– Where to get the subject systems?

– How to generate own measurement results from experimental runs?

– …

Example: Evaluation Section
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5. Threats to Validity

– Which aspects might harm the feasbility of the evaluation results?

– Internal threats are concerned with aspects related to the proposed 

approach itself and the design of experiments:

• Are the research questions relevant?

• Is the new algorithm sound and is the prototype tool bug-free?

• Is the collection of subject systems representative?

• …

– External threats are concerned with aspects not directly controlleable 

by the authors:

• Are the libraries called by the prototype implementation bug-free?

• Are the tools used for comparison bug-free?

• …

Example: Evaluation Section

57



The conclusion section consists of three parts:

1. Summary of the approach (abstract in past tense)

"In this paper, we proposed a novel approach […]"

2. Summary of the main results (most important contributions)

"Our evaluation results show that our approach, on average, improves 

performance of solving XY as compared to recent approaches by […]"

"Our main theorem proves that XY is indeed undecidable […]"

3. Outlook on possible future work (what may be done next)

"Based on the insights gained from our experiments, we believe that 

further improvements may be achievable by […]"

"Based on our novel proof technique, further open problems like XY may 

become likewise solveable […]"

"Based on our new tool, industrial case studies might be conducted […]"

Conclusion Section

58



• List of funding bodies, research grants etc. supporting the work of the 

authors. Example:

• People who have contributed to the research results, but not being 

involved in the writing process. Example:

Acknowledgments

59

Acknowledgement. The authors‘ thank goes to

John Doe for helpful discussions supporting the

paper.



• Layouting of lists of references depends on the formatting style:

References Appendix

60

Springer

ACM

LNI



Further Appendices

• Appendencies contain additional material which may help 

interested readers to gain more information about the contents 

of the paper.

• The additional material „does not count“ as a contribution and 

should not be required to understand the scientific text.

• In some cases, the scientific text contains extracts or simplified 

versions of some content, which is then completely listed in an 

appendix.

• Examples: Mathematical proofs, tables with measurement 

results, code listings of algorithms, visual/mathematical models 

of a theory, survey results, …
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• Introduction

• Generic Structure of Scientific Texts

• Academic Writing Guidelines

• The Small Things

Outline
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Academic Writing Guidelines

Disclaimer

In the following, we discuss some guidelines for academic writing. 

These guidelines are not formal rules enforced by some authority, 

but rather constitute an informal collection of experiences and 

best practices in terms of unwritten laws widely adhered to in 

academic writing practices. However, depending on the particular 

research community or personal preferences of (leading) people 

involved in an academic writing project, some of the guidelines 

may substantially differ from what is discussed in the following.
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Guideline 1

64

1. Use simple and precise language.

• Mnemonic: A sentence should require repetitive reading only due 

to its difficult content, but not due to complicated language.



More on Guideline 1

• Write short and concise sentences each dealing with exactly one 

clearly identifiable topic and avoid nested sentences. On the 

other hand, also avoid staccato style.

Counterexample:

„Algorithm A, whose worst-case run time complexity is in O(n log 

n), is shown in code listing 42 using C-like sytax.“

Instead:

„Algorithm A is shown in code listing 42 using C-like syntax. The 

worst-case run-time complexity of Algorithm A is in O(log n).“

65



• Write sentences preferably in S-P-O style having a clearly 

identfiable subject with predicate and object located nearby.

Counterexample:

„In order to be better comprehensible for the reader, S-P-O-style 

should be preferred for writing sentences.“

Instead:

„Sentences should be written in S-P-O-style in order to be better 

comprehensible for the reader.“

More on Guideline 1

66

What is subject, predicate, 

object in this sentence?

S P O



More on Guideline 1

• Agree on the usage of a minimal set of established terminology 

and invent new terminology only if really necessary.

Counterexample:

67

edge-integer-value-labeled„We consider graphs (i.e., graphs

whose edges are labeled with integer values).“

weighted

Instead:

„We consider graphs (i.e., graphs whose edges are

labeled with integer values).“



• Use terminology consistently: use the same terms for the same 

things throughout the whole text.

Counterexample:

test case„A consists of a set of input values together with the

expected output value […] Executing a 

unit means to […]“

test

Instead:

„[…] Executing a test case on a given program unit means to […]“

More on Guideline 1

68

on a given program

Is this the same thing as 

a test case?



It“A graph is a discrete structure used in graph theory. consists of a set

themof nodes and a set edges. Each of connects exactly two.“

Instead:

graph„A is a discrete mathematical structure in graph theory. A graph

consists of set of nodes and set of edges. Each edge connects exactly

two nodes…“

More on Guideline 1

69

• Repeat phrases and terms whenever it prevents from confusion.

• Mnemonic: Necessary repetitions are not bad style.

Graph or graph theory?

Counterexample:

Edges or nodes? Nodes or edges?



More on Guideline 1

• Avoid meaningless fill-words and further redundancy and use 

reduced vocabulary.

Counterexample:

„In particular, in the context of this paper, we decided to define a 

so-called graph to consist of exactly two different sets of objects, 

namely one containing nodes as well as the other one which 

contains the edges of our graph.“

Instead:

„A graph consists of a set of nodes and a set of edges.“

70



• Further examples:

furthemore, moreover, in addition, additionally, obviously, often, 

thus, therefore, hence, as a matter of fact, to this end, as a 

consequence, consequently, in other words, actually, however, 

nevertheless, particularly, as already described above, it shall be 

pointed out, usually, in general, generally, …

• Excessive usage of those phrases does not only obstruct 

comprehensiveness and unneccesarily bloats the text, but also 

leaves the impression that the authors want to distract the 

readers from unsure or imprecise content.

More on Guideline 1
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Guideline 2

72

2. Use active form and present tense.

• Mnemonic: Write the text as if (1) the authors and readers are

simultaneously reading the text together and as if (2) the text

describes everlasting facts.



Counterexample:

More on Guideline 2

73

is proven„Theorem 1 as follows […]“ 

Instead:

„We prove Theorem 1 as follows […]“

Counterexample:

„The authors of the related paper 

Instead:

„The authors of the related paper

have proven […]“

prove […]“

Counterexample:

„In the following section, we 

Instead:

„In the following section, we

will discuss […]“

discuss […]“



• Mnemonic: Each sentence of a paragraph should always be a 

direct consequence of the preceding one.

Guideline 3

75

3. Use linear lines of argumentation.



• Avoid forward or backward pointers in descriptions and explanations. 

Counterexample:

„A weighted graph (V,E,w) consists of a set V of vertices and a set E of

More on Guideline 3

76

which we have already described in the previous sectionedges . We

ignore the third component w for now which is described in more detail
in the next section. 

Instead:

„A graph (V,E) consists of a set V of vertices and a set E ⊆ V × V of 

edges being a subset of pairs of vertices. In the next section, we further 

extend this definition to weighted graphs.“



• Consecutive sentences should be logically connected. If not, begin a 

new paragraph.

Counterexample:

Edges may denote available connections between vertices in a 

communication network modeled as a graph. A weighted graph can be

used to further specify communication delays between vertices. In this

work, we consider client-server communication as network protocol.

More on Guideline 3

77

Is this a consequence of using 

(weighted) graphs as a network 

model?



• Mnemonic: Whenever you ask yourself if the reader needs an 

example to better understand what you just wrote than the 

answer is always: yes. In addition, this example should even 

precede what you just wrote.

Guideline 4

78

4. Use inductive descriptions.



More on Guideline 4

• First introducing a concrete example and then generalizing the 

illustrated concepts into a theory is usually more convient for 

both the reader and the authors than the other way round.

Example:

1. Show and describe a figure of a (weighted) graph describing an 

example for a communication network.

2. Give a mathemantical definition of a weighted graph 

comprising the previous example as a possible instance.
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communication network modeled as a graph.

80

More on Guideline 4

• To describe what something is, it is helpful for the reader to 

additionally describe what it is not.

Example:

Edges may denote available connections between vertices in a

However, the

representation as a plain graph abstracts from further details like

the distance between vertices, the connection type and protocol

used for communication. Instead, edges solely express the fact

that some connection exists between vertices.



• Mnemonic: The reader should never feel „lost“ in the text.

Guideline 5

81

5. Constantly pick up the reader and 

do not build up tension.



• Frequently remind the reader what has been described so far and what 

follows next and why.

• It should be always clear why something is described at some point. 

Example:

„In the following section, we first recapitulate the mathematical theory of 

weighted graphs building the foundation for the approach proposed in the 

main part.

[…]

To conclude this section, we have recapitulated the mathematical theory of

weighted graphs. In the next section, we will use weighted graphs to model

delays in communication networks.“

More on Guideline 5
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• Mnemonic: Check for each non-textual element (figures, tables 

etc.) you plan to add to the text if this element (1) increases the 

overall information for the reader by complementing the textual 

descriptions and/or (2) reduces the overall amount of required 

textual descriptions.

Guideline 6

83

6. Use non-textual elements with care.



• Non-textual elements should be meaningful and should serve a

useful purpose (i.e., not just being a page filler or nice-looking

gimmick).

Counterexample:

„[…] The essential concepts 

of Industry 4.0 are shown

in Fig.1. […]“

More on Guideline 6

84

Fig.1: The Essence of Industry 4.0
Does this figure really help the 

reader to gain a better 

understanding of what Industry

4.0 actually is?



• Spend effort on the visual quality of non-textual elements and 

use a coherent style.

Counterexample: Instead:

More on Guideline 6

85

A B

D

Fig. 1: A Graph denoting a 

Network Topology

A B

D C

Fig. 1: A Graph denoting a 

Network Topology



Assignment 3

86

Your task is to make a list of guidelines improving the 

visual quality of self-drawn figures by considering the 

previous example.



• Everything contained in a non-textual element must be described in the 

text. If something is not relevant, do not show it.

Counterexample:

„Figure 1 shows an example of graph representing a 

network topology.“

Instead:

„Figure 1 shows an example of graph representating a 

network topology that consists of four nodes named 

A, B, C, D. Nodes are visualized as vertices wich are

depicted as reactangles with curved angles being labeled 

by the respective node names […]“

More on Guideline 6
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A B

D C

Fig. 1: A Graph denoting a 

Network Topology



• Insert compound non-textual elements as labeled floating objects (i.e., no 

manually enforced positioning).

• Refer to those objects in the text only by their labels to enable dynamic 

repositiong of those objects in case of later changes.

Counterexample:

„An example of a graph representing a network topology is shown here:“

More on Guideline 6

88

A B

D C



• Mnemonic: Try to make each page of your text roughly look the 

same, at least from a bird-eye perspective.

Guideline 7

89

7. Harmonize the text structure 

and layout.



More on Guideline 7

• Avoid too many hierarchy levels and too small sections, 

paragraphs etc.

• Avoid too long sections, paragraphs, … with too much/diverse 

content and walls of text.

• Avoid singular pages (e.g., pages only containing figures, only 

containing walls of texts, …).

• Balance the length of item-lists (rule of thumb: 4-8 items).

• …
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• Rule of thumb: Check for each statement if it describes a 

provable or citeable fact or if it expresses your own opinion. In 

both cases, make sure that this is clearly marked in the text.

Guideline 8

91

8. Separate opinions from facts.



Counterexample:

„As shown in Table 1, the measured execution times for validating

More on Guideline 8

92

the input data ranges from 1ms to 10s which is acceptable in an

industrial setting.“

Instead:

• Only describe the range of measurement values in the „Results“ 

section and discuss the intepretation of those results in a 

separate „Discussion“ section.

• In anay case, also opinions must be justified (here: why do you 

think that this is acceptable in an industrial setting?)



• Mnemonic: Whenever you ask yourself if the sentence you just 

wrote is comprehensible for the reader, then the answer is: no. 

Add more explanation or reminders, but without simply 

repeating yourself.

• Mnemonic: The average reader usually knows / remembers / 

understands less than you expect.

Guideline 9

93

9. If in doubt, provide more explanation.



Counterexample:

„Figure 1 shows a network topology using the 

representation.“

well-known graph

More on Guideline 9
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A B

D C

Fig. 1: A Graph denoting a 

Network Topology

Is this really well-known by any 

reader or does it require more 

explanation?



• Mnemonic: You cannot hide any weakness as there is always 

some reader out there who will eventuallly recognice it.

Guideline 10

95

10. Be honest about weaknesses.



More on Guideline 10

• Do not hide or obfuscate unappreciated facts or results by

„tuning“ / „over-fitting“ experimental setups or the selection of 

subject systems to your approach.

• Comparisons with related approaches should be reasonable and 

fair.

• The subsection on „Threats to Validity“ might be the right place 

to describe potential weaknesses.

• In the worst, blame the whole idea or contribute it as a negative 

result.
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• Introduction

• Generic Structure of Scientific Texts

• Academic Writing Guidelines

• The Small Things

Outline
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Finishing a Scientific Text

Summarizing the current status of a scientific text as „almost 

finished“ is often misleading as there are usually numerous tedious 

and time-consuming „small things“ left to be done:

• commenting and polishing,

• shortening to reach the page limit,

• final proof reading.

99



Commenting and Polishing

• Process of repeately/concurrently letting co-authors read and 

comment the current (prefinal/feature-complete) version of the 

text.

• The leading author decides for every comment, if and how it 

should be addressed in the next version of the text.

• The leading author requires a good overview on the whole text 

in order to estimate the impact of changes.

• The leading author most be open for criticism and diverse points 

of view.

• Co-authors commenting a draft try to take the perspective of 

reviewers.

100



Commenting: Example

101

Comment by John Doe: The figure looks nice but requires more 

explanation in the text. In addition, the example does not contain all 

interesting cases which I require in my descriptions in the main part.

Comment by John Doe: Comma missing after „and“.

Comment by John Doe: The title of this section is misleading as the 

motivation follows in the subsequent section. Remove „Motivation“.

Comment by John Doe: The first sentence of this paragraph is too long 

and hard to understand. Please split up.

Comment by John Doe: We should add a citation to [42] at the end of 

this sentence.

Comment by John Doe: This paragraph might be shortened or even 

removed as it is not really relevant for the remainder of the text.



Page Limit

• Most scientific texts have to adhere to a strict page limit in a 

predefined document template and font formatting style.

• Example:

102



Page Limit

• In almost all cases, the authors would like to write more than 

the page limit permits.

• However, it is usually not helpful to have the page limit in mind 

already at the beginning of writing.

• Instead: Agree with co-authors on a budget of pages per section, 

try to describe the content roughly within these boundaries and 

then shorten the text as a whole.
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1. Front Matter, Abstract, Introduction Section 

Author: Jane Doe

2. Background Section 

Author: John Doe

3. Methodology Section 

Author: John Doe

4. Experimental Evaluation Section 

Author: John Doe

5. Related Work Section 

Author: Jane Doe

6. Conclusion Section 

Author: Jane Doe

[1.5 pages]

[2.0 pages]

[3.0 pages]

[2.5 pages]

[0.5 pages]

[0.5 pages]

[10 pages]

Example: Page Budget

104



Shortening

• Page limits are usually strict thus requiring tedious shortening of 

the final text before submission.

• Mnemonic: Instead of removing actual content like a whole 

paragraph or figure, it is usually more effective to go through 

the whole text again and to perform a lot of small shortening 

measures (e.g. removing fill-words, slightly down-scaling figures 

etc.)

• Make sure to have enough time left for shortening.
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Proof Reading

• In the last step before submission thorrowly read the whole text 

once again and look for typos, layouting and formatting issues 

and obvious inconsistencies etc.

• The actual content of the text should be freezed at this point in 

order to avoid a „moving target problem“ leading to infinite 

iterations (e.g., adding further descriptions may require further 

shortenings etc.).

106



Section 2. Reviewing Scientific Texts



• Introduction

• Evaluation Criteria for Reviews

• Generic Structure of Reviews

• Writing Guidelines for Reviews

• Literature Review (from

Scribbr.com) 

Outline

2



• Introduction

• Evaluation Criteria for Reviews

• Generic Structure of Reviews

• Writing Guidelines for Reviews

Outline

3



Introduction

• The goal of a review is to evaluate/ensure the quality of a 

scientific text.

• A review is usually prepared by a scientific expert (reviewer) 

coming from the same research community as the authors of the 

scientific text under review (peer review).

• A reviewer has the responsibility that the scientific text 

sufficiently meets the criteria required for being accepted as a 

contribution at a scientific conference and/or for being 

published in a scientific journal.

4



Example: Paper Review

5

Number of review for 

this paper

reviewer‘s name

reviewer‘s decision 

evaluation text

for the authors

expert level of 

reviewer



Number of Reviews

• A scientific text submitted as a paper to a conference or as a 

manuscript to a journal is usually reviewed by at least three 

reviewers.

• The overall review decision is made by the PC chair or the 

journal editor based on the reviews, usually by some kind of 

majority vote in case of inconclusive reviews.

6



Reviewer Names

• None-blind reviews: the reviewers have access to the names of 

the authors and vice versa.

• Single-blind reviews: the reviewers have access to the names of 

the authors, but not vice versa.

• Double-blind reviews: the reviewers have no access to the names 

of the authors and vice versa.

• Triple-blind reviews: in addition to double-blind, the different

reviewers have no access to the names of the others reviewers

and/or their reviews.

7



Conferences papers:

• Strong accept (+3)

• Accept (+2)

• Weak accept (+1)

• Borderline (0)

• Weak reject (-1)

• Reject (-2)

• Strong reject (-3)

Review Decisions

Journal article manuscripts:

• Accept without changes

• Accept with small changes

• Accept after minor revision

• Accept after major revision

• Reject

• Desk reject

8
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11

• (A) Format

• (B) Language

• (C) Structure

• (D) Soundness and Completeness

• (E) Contribution

Categories of Evaluation Criteria

Style and Presentation

Content



Format

• Is the text format in compliance with the document template 

(ACM, Springer, IEEE, …)?

• Is the paper length within the given limits (usually 8 – 10 pages)?

• Is all front matter information included (title, authors, 

keywords, …)?

• Further formatting guidelines are, in most cases, automatically 

enforced by the document template (text font, page layout, 

bibliographic style etc.)

11



Language

• Is the text written in the required language (English in most 

cases)?

• Is the text linguistically correct (spelling, grammar, punctuation 

etc.)?

• Is the text comprehensible (correct usage of terms, appropriate 

sentence structure and length, logical coherence etc.)?

• Is the text written according to scientific writing rules?

12



Structure

• Is the text structured according to established conventions 

(Introduction, Background, …, Conlusion)?

• Is the length of sections, subsections, paragraphs etc. 

appropriate and balanced?

• Is the usage of non-textual elements (figures, tables, listings 

etc.) sufficient and appropriate?

• Are titles of sections, labelings of non-textual elements etc. 

appropriate and meaningful?

13



Soundness and Completeness

• Are textual descriptions, claims and conclusions factually correct 

and/or sufficiently justified by citations?

• Are examples sufficiently used, meaningful and do they help to 

illustrate and explain the concepts, descriptions, results etc.?

• Are mathematical definitions and proofs sound and complete?

• Are experimental evaluations methodically conducted according 

to scientific practices, documented sufficiently and are the 

drawn conclusions justified by the results?

14



• Are all descriptions comprehensive enough to enable readers 

with different background knowledge to at least understand the 

key contribution without consulting any further sources (self-

containedness)?

• Are the descriptions coherent and consistent?

– Does the text stay on a clearly identifiable topic or does it digress?

– Do title and abstract properly reflect the main content and contributions 

or does it promise too much/less?

– Does the experimental setup of the evaluation properly address the 

research questions?

– Do mathematical theories used constitute sound abstractions for the 

phenomena under consideration?

Soundness and Completeness

15



Contribution

• Is the contribution precisely described? Does the proposed 

solution address a clearly identified research problem?

• Is the contribution relevant? Is the addressed research problem 

open, important and non-trivial?

• Is the contribution novel? Has the proposed solution for the 

research problem never been considered before and is the 

approach compared with all relevant related works?

• Is the contribution convincing? Does the proposed solution really 

tackle the research problem and provide novel insights into the 

root of the problem?

16



Contribution

• Is the contribution reproducible? Is a web page, tool etc.

available which allows readers to repeat the experiments?

• Is the contribution generalizable? Has the proposed solution

potentials to be applicable or adaptable to similar research

problems?

17



• Introduction

• Evaluation Criteria for Reviews

• Generic Structure of Reviews

• Writing Guidelines for Reviews

Outline
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1. Summary

2. General assessment

3. Detailed evaluation

4. Overall decision

5. Minor remarks

Generic Structure of Reviews

19



• The reviewer first summarizes the text under review in his/her own words 

(4-8 sentences).

• The summary should be as objective as possible.

• Mnemonic: Pretend that you have to write your own abstract for the text 

under review.

• Example:

Summary

20



• The actual review should begin with a paragraph summarizing the overall 

impression of the reviewer.

• This paragraph is subjective, yet it is good practice to begin with some 

positive points.

• Mnemonic: Answer the following two questions in 2-3 sentences:

– Which positive point(s) about the text are particularly memorable for you?

– Which negative point(s) about the text are particularly memorable for you?

General Assessment

21



• Example: Positive points

• Example: Negative points

General Assessment

22



• The main part of the review describes in detail everything the reviewer has 

to say about all evaluation criteria (C)-(E).

• Mnemonic: Sort points in descending order from (E) to (C).

Detailed Evaluation

23



• Example:

General Assessment

24



• Recommend further relevant related work which have not been referenced 

by the authors.

• Mnemonic: Do not aggresively enforce the authors to add references to 

your own work.

• Example:

Detailed Evaluation

25



• Itemize the most important positive and negative points and give the final 

review decision.

• Example: Summary of positive and negative points

• Example: Final decision

Overall Decision

26



• Itemize all minor issues related to evaluation categories (A) and (B).

• Mnemonic: If the number of language issues exceed an unacceptable 

threshold, it is not necessary anymore to list all of them explicitely.

• Example:

Minor Remarks

27
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• Evaluation Criteria for Reviews

• Generic Structure of Reviews

• Writing Guidelines for Reviews
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Examples:

• „I do not understand the statement made by the authors on page 42 […]“

• „The statement made by the authors on page 42 is hard to understand […]“

Writing Guidelines for Reviews

29

Use first person perspective or passive. Do not address 

authors directly, but refer to them as „the authors“.



Examples:

• „For the statement on page 42, line 13–17, a reference should be provided 

by the authors.“

• „The second paragraph on page 23 should be moved to Section 3.“

Writing Guidelines for Reviews

30

Refer to conrete locations within the text whenever 

possible.



• Example: „The prove of the main theorem is an impressive theoretical 

work. However, the authors shall carefully revisit step 3 on page 42 […]“

• Mnemonic: While writing the review, always remind yourself how much 

work it is to conduct scientific work and to prepare a scientific text.

Writing Guidelines for Reviews

31

Describe points of criticsm as polite as possible and show 

appreciation for the authors‘ effort.



• Example: A mistake in the proof of the main theorem of the mathematical 

theory is more important than a missing comma.

Writing Guidelines for Reviews

32

Sort points for the detailed evaluation in descending order of 

importance.



• Example: „The descriptions in this paragraph are hard to understand as 

they remain very abstract. It would help the reader to see a concrete 

example showing […]“.

• Mnemonic: Criticism without any justification and proposals for 

improvement is frustrating and useless.

Writing Guidelines for Reviews

33

Criticism should be as constructive as possible.



• Example: „Although some parts of the mathematical theory are flawed, I 

see a lot of potential in the proposed approach to tackle the problem […]“.

• Mnemonic: If you like something, tell it to the authors and encourge them 

to go on working on a good idea even in case of rejection.

Writing Guidelines for Reviews

34

Criticism may also contain positive aspects.



Counterexamples:

• „The authors should first prove that P≠ NP to convince me that the 

research problem is really that hard to solve.“

• „The authors should perform experimental measurements on at least

100.000 subject systems to show feasibility of the approach.“

• „The authors should add a further section describing all concepts of the C 

programming language.“

Writing Guidelines for Reviews

35

Proposals for improvement should be practicable.



Counterexamples:

• „I do not like the assumption made by the authors that […], so I skipped all 

the following descriptions.“

• „Refering to a variable as x is clearly wrong, it should be called v!“

Writing Guidelines for Reviews

36

Be open for new ideas, alternative viewpoints and different 

styles and flavors.



• Example: „I am not an expert in the research area the paper is dealing 

with. As far as I am able to follow the descriptions, the research problem 

appears to be interesting and the proposed solution seems reasonable. 

However, other reviewers being more experts in this field should be better 

able to judge about the feasibility and correctness of the proposed 

approach.“

Writing Guidelines for Reviews

37

Be honest about your expertise.



Extra notes

• Scientists often complain about the reviewing process.

• Nevertheless, peer reviewing as a voluntary community service is 

one of the most important pillars of effective research.
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Literature reviews
Introduction and step-by-step guide



What is a literature review?



A literature review...

 Surveys scholarly sources on a specific topic

 Provides an overview of current knowledge

 Points out gaps in existing research

 Appears as part of a dissertation or on its own



Purpose of the literature review

 Demonstrate familiarity with the topic and scholarly context

 Develop a theoretical framework and methodology

 Position your approach in relation to other researchers

 Show how your research fits in



Conducting a literature 
review:
5 steps



🎓How to Write a Literature Review: 3 Minute Step-by-step Guide | Scribbr 

Don't know how to write a literature review or where to begin? This video will give you a quick run-through of the 5 steps you need to follow when writing a literature review – explained in less than 3 minutes! 

Intro - 0:00
1. Search for relevant literature - 0:30
2. Evaluate and select sources -  0:58
3. Identify themes, debates, and gaps - 1:26
4. Outline your literature review's structure - 1:56
5. Write it - 2:34

►Check out our literature review playlist here   http://tiny.cc/b96zmz

►Check out other Scribbr Knowledge Base articles here  https://www.scribbr.com/knowledge-base/
***************************************************
Academic Writing Resources:

►APA Citation Generator  https://www.scribbr.com/apa-citation-generator/

►Plagiarism Checker  https://www.scribbr.com/plagiarism-checker/

►Proofreading  Editing Service  https://www.scribbr.com/proofreading-editing/

****************************************************

CONNECT WITH US:

►Scribbr  https://scribbr.com

►YouTube  https://www.youtube.com/channel/UCrDcofIg9AJ3Ky3BGuMnqqw?sub_confirmation=1

►Instagram  https://www.instagram.com/scribbr_/

http://www.youtube.com/watch?v=zIYC6zG265E


Step 1
Search for relevant literature



Defining your research problem

 Effects of social media 

 Social media & body image 

 Social media & body image among Gen Z

What is the impact of social media on body image among Generation Z?



Identifying keywords

 Social media, Facebook, Instagram, Twitter, Snapchat, TikTok

 Body image, self-perception, self-esteem, mental health

 Generation Z, teenagers, adolescents, youth



Where to search

 Your university’s library catalogue

 Google Scholar

 JSTOR

 EBSCO

 Project Muse (humanities and social sciences)

 Medline (life sciences and biomedicine)

 EconLit (economics)

 Inspec (physics, engineering and computer science)

https://scholar.google.com/
https://www.jstor.org/
https://www.ebsco.com/products/research-databases
http://muse.jhu.edu/
https://www.nlm.nih.gov/bsd/medline.html
https://www.aeaweb.org/econlit/
https://www.theiet.org/publishing/inspec/


Searching efficiently

 Use boolean operators (AND, OR, NOT)

 Read abstracts

 Check bibliographies for more sources

 Note recurring citations



Step 2
Evaluate and select sources



Questions to ask about sources

 What question is addressed?

 What are the key concepts?

 What are the key theories and methods?

 What are the results and conclusions?

 How does it relate to other studies?

 What are the key insights and arguments?

 What are the strengths and weaknesses of the research?



Taking notes

 Quotes

 Summaries of key points

 Source information:

 Author name

 Title & journal name

 Year of publication

 Page numbers



Step 3
Identify themes, debates, and gaps



What to look for

 Trends in the literature over time

 Key themes

 Debates and disagreements

 Pivotal publications

 Research gaps



Examples of trends and gaps

 Most research focused on young women

 Increasing interest in the visual aspects of social media

 Lack of research on platforms like Instagram and Snapchat

 This is a gap your research could fill



Step 4
Outline your structure



Common structures

 Chronological:  Organize by time

 Thematic:   Organize by theme

 Methodological: Organize by methodology

 Theoretical:  Organize by theoretical approach



🎓Outline Your Literature Review's Structure | Scribbr 

Before you start writing, it's good to have an outline of your literature review's structure. In this video, you'll learn 4 common approaches to organize the body of your literature review. 

►Subscribbr  https://www.youtube.com/scribbrus?sub_confirmation=1

Intro and topic recap - 00:00
1. Chronological - 0:39
2. Thematic - 1:17
3. Method - 1:41
4. Theory - 2:01

***************************************
Additional Resources

►Check out our literature review playlist here  https://www.youtube.com/playlist?list=PLjBMY3HggCpCEpa2VIXXM1udk9kcknahX

►Check out other Scribbr Knowledge Base articles here  https://www.scribbr.com/knowledge-base/
***************************************************
Academic Writing Resources:

►APA Citation Generator  https://www.scribbr.com/apa-citation-generator/

►Plagiarism Checker  https://www.scribbr.com/plagiarism-checker/

►Proofreading  Editing Service  https://www.scribbr.com/proofreading-editing/

****************************************************

CONNECT WITH US:

►Scribbr  https://scribbr.com

►YouTube  https://www.youtube.com/channel/UCrDcofIg9AJ3Ky3BGuMnqqw?sub_confirmation=1

►Instagram  https://www.instagram.com/scribbr_/

http://www.youtube.com/watch?v=pOK1-H8Vafs


Step 5
Write your literature review



Format of a literature review

1. Introduction establishing purpose

2. Body analyzing the literature

3. Conclusion summarizing key findings



The introduction

Stand-alone literature review:

 Provide background on the topic

 Describe the objectives of the literature review

Dissertation, thesis, or research paper: 

 Reiterate the central problem

 Briefly summarize the scholarly context



The body

 May be divided into sections

 Analyze and interpret

 Critically evaluate

 Synthesize different sources

 Use well-structured paragraphs

 Cite your sources



🎓4 TIPS for Writing a Literature Review's Intro, Body  Conclusion | Scribbr 

Just like any other academic text, your literature review should have an introduction, a main body, and a conclusion. In this video, you’ll learn what to include in each section, as well as 4 tips for the main body illustrated with an example. 

►Subscribbr  https://www.youtube.com/scribbrus?sub_confirmation=1

Intro - 0:00
General structure - 00:10
Introduction - 00:17
Body - 1:10
4 Tips for main body - 1:31
1. Summarize  synthesize - 1:39
2. Analyze and interpret - 2:18
3. Critically evaluate - 2:42
4. Use well-structured paragraphs - 3:00
Conclusion - 3:21
Before submitting - 3:44

****************************************************
Additional Resources

►Check out our literature review playlist here  https://www.youtube.com/playlist?list=PLjBMY3HggCpCEpa2VIXXM1udk9kcknahX

►Check out other Scribbr Knowledge Base articles here  https://www.scribbr.com/knowledge-base/
***************************************************
Academic Writing Resources:

►APA Citation Generator  https://www.scribbr.com/apa-citation-generator/

►Plagiarism Checker  https://www.scribbr.com/plagiarism-checker/

►Proofreading  Editing Service  https://www.scribbr.com/proofreading-editing/

****************************************************

CONNECT WITH US:

►Scribbr  https://scribbr.com

►Subscribbr  https://www.youtube.com/scribbrus?sub_confirmation=1

►Instagram  https://www.instagram.com/scribbr_/

http://www.youtube.com/watch?v=kW6Uzn-8uMI


The conclusion

Stand-alone literature review:

 Discuss the overall implications
 Make suggestions for future research

Dissertation, thesis, or research paper:

 Show how the literature review has informed your approach

 State what gaps your research will address

Reference: https://www.scribbr.com/methodology/literature-review/ 

https://www.scribbr.com/methodology/literature-review/


Guidelines for using this presentation

This presentation can be freely used and modified for educational purposes. You may:

 Display this presentation in a classroom environment
 Modify or delete slides
 Distribute this presentation in print or in private student environments (e.g. Moodle, 

BlackBoard, Google Classroom)

Please do give credit to Scribbr for creating this resource. 

Questions or feedback? Email shona@scribbr.com and we’ll be in touch!
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What is a Scientific Presentation?

• A scientific presentation is in most cases related to a particular 

scientific text.

• A scientific presentation informs about the open research 

problem and the contributions to solve this problems as 

described in the scientific text.

• A scientific presentation should attract the audience to read the 

related scientific text.

• A scientific presentation consists of a talk which is usually 

support by some visuals (slides, white-boards sketches etc.) and 

a subsequent Q & A session.
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What makes a Scientific Presentation challenging?

• Scientific presentations are not lectures: scientific presentations 

have, in almost all cases, a strict time limit between 20-30 

minutes (including Q & A) which makes it impossible to explain 

everything described in the scientific text in detail.

• The first major challenge is to find an appropriate level of 

abstraction and to set the right focus on those aspects being 

most relevant for the presumed target audience.

• The second major challenge is that, in contrast to scientific 

texts, presentations constitute acts of direct and synchronous 

communication which only succeed if the presentation, the 

presenter and the target audience match in some way.
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Disclaimer

• In contrast to the (mostly generally agreed) guidelines for

writing scientific texts, it is difficult to propose similarly general 

guidelines for preparing scientific presentations.

• In the following, we will discuss some selected best practices 

which are, however, not obligatory.
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Generic Structure of Scientific Presentations

• In the following, we discuss some rules for preparing a 

presentation of a scientific paper at a conference.

• The time slot for this talk is 20 minutes + 10 minutes for Q & A.

• Rule of thumb: A talk of n minutes requires n/2 slides.

8



1. Title

2. (Table of Contents)

3. Background / Motivation / Goals

4. Concepts / Contributions

5. Evaluation Results

6. (Related Work)

7. Conclusion / Future Work

8. Closing Slide

9

[1 slide]

[0-1 slide]

[1-2 slides]

[2-4 slides]

[1-3 slides]

[0-1 slide]

[1 slide]

[0-1 slide]

--------------

[≈ 10 slides]

Generic Structure of a Scientific Presentation



Title Slide

10

Title of the talk

List of authors with 

affiliation (underline the 

one who is giving the 

talk)

Date of the talk

Venue



• Mnemonic: A dedicated slide showing the table of contents of 

the talk is only necessary for talks lasting 45 minutes or longer.

Table of Contents

11



3. Background / Motivation / Goals

4. Concepts / Contributions

5. Evaluation Results

Main Part

12

[1-2 slides]

[2-4 slides]

[1-3 slides]

• Overview of and/or extract from the corresponding parts in the 

scientific text.

• Content, structure and layout depend on the type of contribution, the 

presenter and the target audience.

• If possible, always use a running example throughout the talk.



• The only purpose of this slide is to indicate the end of the talk.

• Useful to avoid unpleasent silence after the last word is spoken.

Closing Slide

13



• Introduction

• Generic Structure of Scientific Presentations

• Layout & Design Principles

• The Small Things

• Giving a Talk

• Mastering Q & A Sessions

Outline
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Guideline 1

15

1. The slides should serve the 

presenter, not vice versa.

• Mnemonic: If you realize while practicing your talk that you have 

difficulties to explain your slides, than change the slides, not 

your explanations.

• Mnemonic: Avoid any impression of „style-over-substance“ as 

well as „paper-copy-on-slides“.



More on Guideline 1

16

• Example: Explaining graphs

• While practicing the talk, you may realize that, while explaining 

the slide with the definition, you already refer to the upcoming 

example to explain what nodes and edges may represent.

• In this case, you may flip the ordering of both slides and start 

with the example.

Definition: Graph

A graph 𝐺𝐺is a pair (𝑉𝑉,𝐸𝐸)
consisting of a set 𝑉𝑉of 

nodes and a set 𝐸𝐸⊆ 𝑉𝑉× 𝑉𝑉
of edges.

Example: Social Network



Guideline 2

17

2. The audience must be forced to 

memorize something from your talk.

• Mnemonic: Think about 1-2 key points you defintely want the 

audience to memorize from your talk and how you can pro-

actively, yet gently, achieve this.



More in Guideline 2

• A common miscomprehension of (enthusiastic) presenters is to 

assume a „perfect audience“ being interested in everything, 

constantly listinging to the presenter and immediately 

understanding and memorizing all the details.

• In reality, the amount of content of a presentation actually 

reaching the audience is (frustratingly) small and diverse.

• To counteract this problem, think about 1-2 highlights you want 

everyone from the audience to memorize after your talk and 

focus on these highlights in the preparation of your slides.

18



• Summarize the essence of your contribution(s) in 1-2 catch phrases or rules 

of thumbs which are repeated at least two times during the talk.

Examples:

"90% of all programming errors are located in 10% of the source code."

"Programming errors are nearly equally distributed over the source code."

• Open the talk with a mind-blowing claim or provokative question which is 

resolved/explained during and/or at the end of the talk.

Examples:

"After listening to my talk, you may wish to restart your current 

programming project from scratch…"

"Are you interested in a simple workaround for the halting problem?"

"Are computer scientists bad programmers?"

More in Guideline 2

19



Assignment 1

20

Your task is to prepare a scientific presentation of

„your“ new sorting algorithm QuickSort.

• Think about 1-2 catch phrases for your talk.

• Think about opening claims or questions for your 

talk.



Guideline 3

21

3. The audience fully depends on 

your slides and what you explain.

• Mnemonic: Readers of scientific texts are, at least up to a 

certain degree, self-determined in how they read and perceive 

the text. In contrast, the way the audience perceives the 

content of a scientific talk is fully determined by how it is 

presented.



• Example: Explaining graphs

• The reader of a paper may first skim (or even skip) the definition 

and proceeds to the example and then step back an try again to 

understand the definition…

• In contrast, the audience of a talk depends on the ordering and 

duration in which the slides are shown and how they are 

explained.

More on Guideline 3

22

Definition: Graph

A graph 𝐺𝐺is a pair (𝑉𝑉,𝐸𝐸)
consisting of a set 𝑉𝑉of 

nodes and a set 𝐸𝐸⊆ 𝑉𝑉× 𝑉𝑉
of edges.

Example: Social Network



Guideline 4
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4. Different people perceive 

information in different ways.

• Mnemonic: There is no "golden standard" or "one-size-fits-all"

approach for explaining difficult content.



• Example: Explaining graphs

More on Guideline 4

24

Formal Definition

A graph 𝐺𝐺is a pair (𝑉𝑉,𝐸𝐸)
consisting of a set 𝑉𝑉of nodes 

and a set 𝐸𝐸⊆ 𝑉𝑉× 𝑉𝑉of edges.

Concrete Example (Visual)

Textual Definition

A graph is a mathematical 

structure to specify binary 

relationships between 

objects…

BC

Abstract Example (Visual)

A
D

Concrete Example (Textual)

A social network consists of a 

set of members. Two 

particular members might be 

connected by friendship 

relation…

Abstract Example (Formal)

For example, the set of nodes 

may be given as 𝑉𝑉=
{𝐴𝐴,𝐵𝐵,𝐶𝐶,𝐷𝐷}and the set of 

edges…



More on Guideline 4

• Find a balanced mixture of the at least two different ways to 

explain concepts, preferably combined on the same slide.

• However, everything that is shown on the slides must be 

explicitely explained during the talk.

25



Assignment 2

26

Reflect on the type of audience you are. What kind of 

presentation do you prefer in which ordering to 

perceive a new concept?



Guideline 5

27

5. Harmonize your slide layout.

• Rule of thumb: The layout of the slide should serve the content 

and presenter, not vice versa.



More on Guideline 5

28

• Golden Ratio (Goldener Schnitt)

61,8%

38,2%

61,8% 38,2%



• Think about a proper composition of the slide content.

• Think about proper transitions between subsequent slides.

• Do not overfill slides: each slide should explain one particular aspect.

More on Guideline 5

29



• Avoid „wall-of-text“ (wot) slides.

• Instead: itemize text in „headline-style“.

More on Guideline 5

30

A graph is a mathemtical 

structure consisteing of a set of 

nodes and a set of edges. Nodes 

denote objects from the

domain of discorse, whereas 

edges denote some type of 

relationship holding between 

certain pairs of nodes …

Definition: Graph

A graph consists of:

• Set of nodes denoting 

objects,

• Set of edges denoting 

relationsips between objects

• …

Definition: Graph

wot itemized headline-style

vs.



• What is supposed to be the center / anchor of your slide?

• In which ordering do you want the audience to perceive the 

content of your slide? How to enforce this?

More on Guideline 5

31

Definition: Graph

A graph 𝐺𝐺is a pair (𝑉𝑉,𝐸𝐸)
consisting of a set 𝑉𝑉of nodes 

and a set 𝐸𝐸⊆ 𝑉𝑉× 𝑉𝑉of edges.

A

C

D

B

For example, the set of 

nodes may be given as

𝑉𝑉= {𝐴𝐴,𝐵𝐵,𝐶𝐶,𝐷𝐷}and the 

set of edges…

?



More on Guideline 5

• Take care of a consistent layout of your slides. 

Examples:

• Use the same symbol for item-lists on all slides (bullet, dash, …).

• Emphasize important text in the same way on all slides (bold, 

underline, …)

• …

32



• Introduction

• Generic Structure of Scientific Presentations

• Layout & Design Principles

• The Small Things

• Giving a Talk

• Mastering Q & A Sessions

Outline
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Slide Master

34

AffiliationAffiliation

Title of 

the Slide

Content of 

the slide

Number of

the slide
35



Slide Master

• It is quite common to have a very bare slide master in order to 

keep the focus of the audience on the actual content and to 

have enough space for it.

• However, the slide master should at least contain some title and 

the number of the slide.

35



Text

• Take care to avoid presumably „minor“ issues like typos, 

misaligned figures, incoherent fonts etc.

• There are always people in the audience feeling disturbed and 

distracted by sloppy preparations…

36



Tables, Diagrams, Formulas…

37

• If you want to show large tables, diagrams, or complicated formulas, think about 

how to describe them in a reasonable way during the talk.

• Focus on average values and highlight some distinguished entries, outliers or peaks 

worth being explained in more detail; refer to the paper for further details.



• Show references as footnotes on the same slide, or

• List all references on an additional slide at the end of the talk.

Citations

38

Formal Definition [1]

A graph 𝐺𝐺is a pair (𝑉𝑉,𝐸𝐸)
consisting of a set 𝑉𝑉of nodes 

and a set 𝐸𝐸⊆ 𝑉𝑉× 𝑉𝑉of edges.

[1] John Doe: All about Graphs, 1999

Formal Definition [1]

A graph 𝐺𝐺is a pair (𝑉𝑉,𝐸𝐸)
consisting of a set 𝑉𝑉of nodes 

and a set 𝐸𝐸⊆ 𝑉𝑉× 𝑉𝑉of edges.

References

1 John Doe: All about 

Graphs, 1999

2 …

Footnote Reference slide



• Make sure that texts, figures, tables and all other objects have an 

appropriate size to be easily readable by the audience.

• If fine-grained details are not relevant, do not show them or at least 

advice the audience to ignore them.

• Be careful with the usage of color as people might be color-blind.

• Animations should only be used for serious purposes such as helping 

the presenter to explain difficult concepts (e.g., step-wise 

descriptions of complicated algorithms).

• If you want to play a video or perform a live demo of a software 

during your talk, make sure that it really works under all possible 

circumstances without consuming too much time. Anyway, make a 

backup plan.

Size, Color, Animation, Videos, Live
Demos, …

39



• Introduction

• Generic Structure of Scientific Presentations

• Layout & Design Principles

• The Small Things

• Giving a Talk

• Mastering Q & A Sessions

Outline
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Some Guidelines for giving a Talk

• Practice your talk several times, but do not over-practice.

• The goal of practicing is to roughly know the content of your 

slides and how subsequent slides can be smoothly connected.

• Avoid to depend on any additional notes during your talk.

• The goal of practicing is not to completely memorize every 

single sentence.

• Be careful: if you over-practice your talk, you may become 

annoyed by it.

• Another important goal of practicing is to check the time limit.

41



Some Guidelines for giving a Talk

• One possible exception from the previous guideline: to feel safe, 

it might help to memorize the opening sentence(s) and closing 

sentence(s) of your talk.

• Start with a very short welcome note, but do not exagerrate. In 

most cases, someone else (e.g., the session chair) has already 

introduced you and announced the title of your talk.

• Clarify at the beginning of your talk whether you allow 

intermediate questions or comments or if you prefer to present 

without interruptions.

42



• Keep in mind: Your own impression of your performance while 

giving a talk is always worse than it is received by the audience.

• Be authentic, find your own style and do not pretend to be 

someone else. Do not artifically over-tune or under-tune your 

performance.

– If you have a down-to-earth and calm personality, do not try to become

an entertainer during your talk. Just make sure that your talk is not too

monotone.

– If you have a lively and energetic personality, do not try to cage yourself

during your talk. Just make sure that your talk is not too chaotic.

Some Guidelines for giving a Talk

43



• Remind yourself that the audience is not able to listen to you 

and to preceive slide contents (text, figures, …) at the same 

time, so make enough short breaks.

• If you have too much material for the given time budget

– … do not just try to speak faster as this creates unnesccesary preasure 

on you and the audience.

– … do not just skip slides as this makes a bad impression.

• Instead, it is better to drop some content from the talk to have a 

buffer of 1-2 minutes.

Some Guidelines for giving a Talk

44



Emphasis = Variation

Some Guidelines for giving a Talk

45

• A vital impression can be achieved by controlled variation and 

contrasts, not just by "bigger, faster, more…".

• You may emphasize something during your talk by varying the volume 

and speed of your voice as well as by your body language.

• Very important highlights can be further emphasized by making short 

breaks during your talk.

• However, the more things you emphasize, the less effective it will 

be.



• Avoid any kind of meta-comments or apologies.

• Counterexamples:

– Before the talk: "I first of all would like to apologize for the weak slides

/ that I feel slightly sick today / that the topic is less interesting than 

the previous talk", …

– During the talk: "Oops, sorry for the typo on the slide", "Sorry for the 

confusing explanation", …

– After the talk: "Sorry for exceeding the time limit", …

Some Guidelines for giving a Talk

46



Some Guidelines for giving a Talk

• Interactions with the audience (polls, open questions, break-out

groups etc.) may break monotonicty of otherwise purely frontal

presentations.

• But: Make sure, that the intention and goal of the interaction is

clear and does not lead to confusion or annoying silence.

• And: Be careful that enforced interactions do not offend people.

47



• Be aware of your body language:

– What to do with your hands?

– Keep eye contact with the audience,

– Control your breadth,

– …

• Before the talk, make yourself familiar with the technical 

equipment (projector, microphone, …)

• Use pointing devices and additional media (white-board etc.) 

with care and with a clear purpose.

Some Guidelines for giving a Talk
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• The Small Things

• Giving a Talk

• Mastering Q & A Sessions

Outline
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Roles

• Presenter (Speaker): gives the talk and answers questions in the 

Q & A session (should be one single person).

• Audience: listens to the talk and asks questions in the Q & A 

session.

• Session chair: starts/closes the session, serves as a host, helps

with technical equipment, announces the talks of the session,

enforces the time limits and moderates the Q & A session.

• Discussants (optional): designated member(s) of the audiences

preparing questions for a particular talk.

• Co-authors (optional): may help the presenter to answer

questions.

50



Some Guidelines for Masterting Q & A Sessions

• Before giving an answer, shortly say "thank you" for the question 

and repeat the question in your own words.

• Give a concise and clear answer, do not repeat yourself or 

digress and always be polite.

• Think about appropriate phrases to mark the ending of answers.

• If you anticipate obvious questions, you may prepare backup 

slides with additional information helping you to answer those 

questions.

• Remind yourself that most questions are neither meant to be 

overly critical nor provokative, but simply ask for some 

clarification or express increased interest in what you presented.
51



Some Guidelines for Masterting Q & A Sessions

• A frequent type of question asks for a clarification of some 

statement, definition, example, figure etc.

• Do not just repeat your explanation from the talk, but instead 

try to understand (or ask back) what is unclear and provide an 

alternative way of explanation, an additional example, a hand-

drawn figure etc.

52



Some Guidelines for Masterting Q & A Sessions

• It frequently happens that the presenter does not understand a 

question or does not know a good answer.

• Do not try to just sneak out of this situation (e.g., by giving an 

answer that deviates from the question), but instead be honest 

which is not a shame!

• Examples:

"I am sorry, I do not understand your question, would you mind to 

rephrase it?"

"This is a very good question. I need to think about this issue in 

more depth. Maybe you can tell me more about this point during 

the coffee break."
53



Thank you for your attention!
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• Good scientific practice and research integrity

• Scientific misconduct, e.g., plagiarism

• Fake Science

• Counteracting scientific misconduct

• Research Ethics

Overview

Scientific Working 4Prof. M. Lochau, Prof. J. 
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• German Constitution Art. 5 (3): “Art and science, research and education are

Foundation & Base Notation

Scientific Working 5Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb

free”

• Scientific misconduct[1], e.g., the Danish definition:
– "Intention or gross negligence leading to fabrication of the scientific message or a false 

credit or emphasis given to a scientist"

• Research Integrity / Scientific Integrity[2]

– Deals with "best practices" or rules of professional practice of researchers to fight against 
scientific misconduct

• Research Ethics[3]

– Relates to moral issues arising during or as a result of research activities, as well as the 
ethical conduct of researchers.

• Fake Science
– Fraud and falsification in science due to untrue claims and fabricated or falsified research 

results published with fraudulent intent.

1 https://en.wikipedia.org/wiki/Scientific_misconduct

2 https://en.wikipedia.org/wiki/Scientific_integrity

3 https://en.wikipedia.org/wiki/Research#Research_ethics

4 Andreas Hensel: Fake in der Wissenschaft? http://bit.ly/2QQUWws

The scientific communities and organizations are 

self-responsible to set up proper rules and processes

https://en.wikipedia.org/wiki/Scientific_integrity
https://en.wikipedia.org/wiki/Research#Research_ethics
http://bit.ly/2QQUWws
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• Code of Conduct[1] published by the German Reseacrh 

Foundation (DFG) aims a

– Fostering research integrity and establish it as an integral part of research 

and teaching

– Providing a framework for safeguarding public confidence in research

– We will focus on study specific aspects

• Background is a DFG document on scientific misconduct[2]

[2] DFG: Safeguarding Good Scientific Practice, http://www.dfg.de/formulare/80_01/80_01_en.pdf

Code of Conduct

Scientific Working 6Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb

[1] DFG: Code of Conduct - Guidelines for Safeguarding Good Research Practice, https://doi.org/10.5281/zenodo.3923602

The DFG documents address research process and structure 

and also apply to scientific Master programs at Universities!

http://www.dfg.de/formulare/80_01/80_01_en.pdf
https://doi.org/10.5281/zenodo.3923602
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• There are three basic types of scientific misconduct (intentionally or 
with gross negligence)[1]

1. Misrepresentations

2. Claim others’ research achievements as one’s own

3. Interfere with others’ research

• Misrepresentation is given if, for instance,
– Data (incl. images, graphs etc.) and/or research findings are fabricated or 

falsified, e.g.
• by suppressing and/or eliminating data and/or results obtained in the research process 

without disclosing this,

• by manipulating a representation or illustration/figure in Photoshop

– Image and corresponding statements are incongruous, e.g.
• False assignment if measurements to an experiment

– Making inaccurate research-related statements, e.g.
• Pretend to properly adhere to a standard protocol/process of data acquisition

Scientific Misconduct

Scientific WorkingProf. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb

https://undsci.berkeley.edu/article/socialsideofscience_06

[1] DFG: Rules of Procedure for Dealing with Scientific Misconduct, http://www.dfg.de/formulare/80_01/80_01_en.pdf

7

http://www.dfg.de/formulare/80_01/80_01_en.pdf
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• Claim others’ research achievements as one’s own, e.g.

– Plagiarism, i.e., using others’ content without indicating the source 

properly (see below)

– Idea theft, i.e., using, sharing or publishing others’ research approaches 

and ideas (prior to publication) w/o authorization, e.g.

• Disclose your supervisor's concept to a company or file a patent

– Claiming or pretending authorship or co-authorship w/o a genuine, 

identifiable contribution, e.g.

• Letting someone else write your thesis or term paper

– Falsification of research content generated by others, e.g.

• Claiming an unreported error, shortcoming or similar w/o evidence

DFG: Rules of Procedure for Dealing with Scientific Misconduct, http://www.dfg.de/formulare/80_01/80_01_en.pdf

Scientific Misconduct

Scientific Working 8Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb

http://www.dfg.de/formulare/80_01/80_01_en.pdf
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• Interference with others’ research, in particular

– Sabotage research activities, e.g.

• Damaging, destroying or manipulating experimental setups, instrumentation, 

documentation, hardware, software, etc.

– Modifying, falsifying or removing research data or documents without 

authorization

Scientific Misconduct

Scientific Working 9Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb

https://www.business2community.com/wp-content/uploads/2020/02/Sabotage.jpg

DFG: Rules of Procedure for Dealing with Scientific Misconduct, http://www.dfg.de/formulare/80_01/80_01_en.pdf

http://www.business2community.com/wp-content/uploads/2020/02/Sabotage.jpg
http://www.dfg.de/formulare/80_01/80_01_en.pdf
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• Plagiarism: Missing or improper reference to work of others
– The most prevalent form of misconduct at student level

• Quotation: 1-to-1 copy of excerpts from another text

• Paraphrase: A modified (also translated) takeover of excerpts 
from another text w/o distortion of the meaning

• Types of plagiarism (copy w/o quotation/reference)
– Total plagiarism: Take over complete, potentially paraphrased text

– Partial plagiarism: Take over formulations

– Idea plagiarism: Take over idea w/o quoting their authors

– Auto (self-) plagiarism: Copy one own’s prior and original work

Quotation, Paraphrase &
Plagiarism

Scientific Working 10Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb

https://en.wikipedia.org/wiki/Plagiarism#Forms_of_academic_plagiarism 

https://de.wikipedia.org/wiki/Plagiat

https://web.archive.org/web/20051028114159/http://www.uni-bielefeld.de/(de)/philosophie/personen/beckermann/Zitieren.pdf

http://www.uni-bielefeld.de/(de)/philosophie/personen/beckermann/Zitieren.pdf
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• Paraphrasing ranges between two extremes
– Simply replacing some words, e.g.,

• “A linked list is a linear collection of data elements whose order is not given by 
their physical placement in memory, but is established by pointers.”

• “A linked list is a sequential collection of data items whose order is not defined by 
their physical placement in memory, but is established by pointers.”

– Writing it in own words, i.e., explaining the idea anew, e.g.,

• “A linked list stores data items in a non-sequential order in memory, while allowing 
linear access through pointers.”

• In Computer Science
– Quotations are rarely used

– Simple paraphrasing is regarded as plagiarism, even if a citation is given 
(as you can’t use quotes)

– Writing in own words and adding a citation is the correct thing to do

Paraphrasing in Computer
Science

Scientific Working 11Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb
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1. Submitting someone's work as their own.

2. Taking passages from their own previous work without adding 
citations (self-plagiarism)→ OK, if initial text is original from you!

3. Re-writing/paraphrase someone's work 
without properly citing sources.

4. Using quotations but not citing the source
→ minor error if citation is given in the context

5. Interweaving various sources together in the
work without citing.

6. Citing some, but not all, passages that should be cited.

7. Melding together cited and uncited sections of the piece.

8. Inaccurately citing a source→ minor error if source is identifiable

http://go.turnitin.com/paper/plagiarism-spectrum

Main Forms of Plagiarism that
Students Commit

Scientific Working 12Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb

https://matthewrmorris.medium.com/when-students-plagiarize-f8b5680bc750

http://go.turnitin.com/paper/plagiarism-spectrum
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Check out the first paragraph of the definition of a 

binary tree in Wikipedia 

(https://en.wikipedia.org/wiki/Binary_tree) and 

write

a) A paraphrased version

b) A version with your own words

Discuss the difference!

https://en.wikipedia.org/wiki/Binary_tree
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• Many negative examples in recent years provoked a discussion on 
good scientific practice

• Examples:

– Plagiarism, e.g. denied PhD degrees after evidence of severe violations of 
proper citation and quoting (former federal ministers Guttenberg and Schavan)

– Jan Hendrik Schön, Nano-Physicist: Published faked data about electronics of 
organic structures. He was regarded as upcoming Nobel Prize Winner!

– Hwang Woo-suk, Korean stem cell researcher published in Science spectacular 
results on the cultivation of eleven cloned human stem cell cultures, which 
where completely faked.

Prominent Examples for Scientific
Misconduct

Scientific Working 14Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb
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• How can intentionally wrong results get published?

• Comprehensive discussion on pseudo-scientific publishers

– Predatory journals and predatory publishers

– In particular: Disregard for basic rules of scientific quality assurance

• Why do fake science journals exist at all?

– Publisher: It is a simple business model or even 
financial fraud, i.e., authors pay for nothing

– Researcher have various motivation, e.g.,

• Publish fast w/o reviewing, i.e., being questioned on 
“nasty details” (see also Reviewing)

• Get a seal of quality for a politically or otherwise 
inspired opinion w/o scientific evidence,
e.g., „there is no anthropogenic climate change“

Fake-Science & Publication
Ethics

Scientific Working 15Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb

https://www.bfr-akademie.de/media/catalog/product/w/e/webshopbild_stakeholder_2018.jpg

http://www.bfr-akademie.de/media/catalog/product/w/e/webshopbild_stakeholder_2018.jpg
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• Challenges in setting up publication infra structure

– Only science can guarantee publication quality by reviewing

– Science is state-independent[1]

Fake-Science & Publication
Ethics
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• COPE (Committee on Publication Ethics)[2]:

– Founded in 1997 by a group of editors

– Goal: make “ethical practices become a normal part of the publishing culture”

– Approach “(…) influencing through education, resources and support of our 
members, alongside the fostering of professional debate in the wider 
community.”

1 see German Constitution Art. 5 (3)

2 https://publicationethics.org/node/45216

Concepts and rules are to be developed and controlled by the 

scientific communities, publishers and professional organizations
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• Main indicators of a predatory journal / publisher[1,2]:
– Journal’s website contains misleading or false information, e.g.,

• Indexing by Thompson Reuters with comparably high Impact Factor (IF) metrics

• No ISSN or using one already assigned to another publication

– Journal’s name is the same as or easily confused with that of another journal or 
association
• Extremely wide scope (“Journal of Business, Humanities and Technology”)

• Wrong reflection of origin (“Canadian/Swiss Journal …” w/o being located in Canada/Switzerland)

– Peer review process is not explained, e.g.,
• Manuscript acceptance or a very short peer review time is guaranteed.

• Submitted manuscripts receive inadequate or no peer review.

– Editorial board: Missing, misleading, false, or inappropriate for the journal, e.g.,
• Editors’ full names and affiliations missing

• Editor-in-chief is also the owner/publisher

• Editors and/or editor-in-chief are not qualified for guaranteeing quality in the journal’s field

1 Predatory publishing, https://publicationethics.org/node/45216

2 Criteria for Determining Predatory Open-Access Publishers, http://beallslist.net/wp-content/uploads/2019/12/criteria-2015.pdf

Fake-Science & Publication
Ethics
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• Further indicators of a predatory journal / publisher

– Process for identification of and dealing with allegations of research 
misconduct is not explained

– Reviewing quality criteria are not described, e.g.,

• Originality, proper exposition of state-of-the-art, … (→ you will learn about this)

– Publishing criteria are not described, e.g.,

• Data sharing and reproducibility, intellectual property, conflicts of interest, 
handling of corrections/retractions

– Access to and archiving of publications, e.g.,

• No information on how papers are available to readers or on fees for libraries

• No electronic backup and preservation of access to journal content

• There are lists of (potentially) predatory journals and publishers, 
such as https://beallslist.net/

Fake-Science & Publication
Ethics
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Check the following journal website and check if some 

of the indicators for predatory journal / publisher 

apply.

http://www.borpub.com/index.php

http://www.borpub.com/index.php
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• DFG guidelines to safeguard good scientific practice[1]

– 19 guideline for scientific organization

• Some of the recommendations relate to Master students as well

– “Higher education institutions (HEI) (…) work together to define rules of good
research practice, ensure that their employees are made aware of these
guidelines (…), and require their employees to comply with them.”

– “Education in the principles of good research begins at the earliest possible
stage in academic teaching and research training.”

– “The heads of HEIs (…) create the basic framework for research. They are 
responsible for ensuring adherence to and the promotion of good practice, and 
for appropriate career support for all researchers.”

– “Researchers take into account and acknowledge the current state of research
when planning a project. To identify relevant and suitable research questions,
they familiarize themselves with existing research in the public domain.”

[1] DFG: Code of Conduct - Guidelines for Safeguarding Good Research Practice, https://doi.org/10.5281/zenodo.3923602

Dealing with Scientific
Misconduct
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• Further aspects to safeguard good scientific practice[1]

– Make research quality assurance mechanisms publicly available, e.g.

• Equipment calibration, data selection, processing & analysis

– Make research data and processes publicly
available to allow others to reproduce and
compare results, e.g.
• Data collections acquired

• Data analysis tools and software

• Source code (or executables) for developed
methods and algorithms

• European “Human Resources Strategy for Researchers” (HRS4R)[2]

– U Siegen HRS4R action plan including “Rules of good scientific practice 
and ethical issues” and “Working conditions”

1 DFG: Code of Conduct - Guidelines for Safeguarding Good Research Practice, https://doi.org/10.5281/zenodo.3923602

2 https://www.uni-siegen.de/start/die_universitaet/ueber_uns/zertifikate/hrs4r/

Organizational Aspects – Researcher
Level
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• Prior examination regulations, §39 (1) Uniform Regulations:
– “When handing in the paper for a seminar, a term paper, a research seminar or

a thesis paper, the candidate must certify in writing that he or she has written
his or her paper (…) independently and that he or she has not used any sources
or aids other than those indicated and has marked citations.”

• Current examination regulations, §18 (5) General Master Regulations:
– “If the candidate attempts to influence the result of his/her study or 

examination performance by deception, e.g., the use or carrying of 
unauthorized aids or the submission of plagiarism, the study or examination 
performance in question shall be deemed to have been graded as 
unsatisfactory.”

– That is: Students must know the concept of good scientific practice by heart

Organizational Aspects – Master
Student Level

Scientific Working 22Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb

Scientific misconduct is no minor matter, also not for students.

It leads to loss of reputation of the institute, faculty and university

At the end, good scientific practice is a matter of attitude not of control!
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Scientific misconduct is no minor matter, also not for students.

It leads to loss of reputation of the institute, faculty and university

At the end, good scientific practice is a matter of attitude not of control!
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• Research ethics is motivated by revelation of scandals such as
– Nazi human experimentation, e.g., freezing experiments on concentration camp prisoners

– Tuskegee experiment with 400 Afro-Americans with untreated syphilis in the US 1932-1972

• Goal: Clear measures for the ethical governance of research
– Ensure that people, animals and environments are not unduly harmed in research

• Ethical issues may arise in the design and implementation of research involving
– Human and animal experimentation

– Environmental consequences relevant for, e.g., future generations

• Basic principles of the Declaration of Helsinki
– Respect for the individual, his right to self-determination and the right to make informed decisions 

regarding participation in research
• For incompetent, physically or mentally incapable participants allowance must be given by an individual acting in the 

subject's best interest

– The subject's welfare must always take precedence over the interests of science & society

– Ethical considerations must always take precedence over laws and regulations

Research Ethics
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[1] https://en.wikipedia.org/wiki/Research#Research_ethics

Research projects (also theses) potentially raising ethical issues 

require a permission from an ethics commission of the University
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Thank you for your attention!
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2. Scientific Resources
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Types of Scientific Papers (and Documents)
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• Scientists publish scientific documents to primarily

– present their research results to the scientific community/discipline

– claim their results to be their original contribution/innovation

– stimulate other researchers to professional discussions and further 

investigations

– distinguish themselves in their field and gain reputation (e.g., to be 

eligible for getting research funds)

• Secondary motivations

– Present and advertise themselves and their ideas to a general public

– Receive money for this publication (mainly for textbooks)

General Remarks
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• Publication channels:
– How is the paper published?

• Paper categories:
– What does the paper contain?

• Conditions and requirements of a publication mainly depend on 
the channel:
– Underlying publication infrastructure

– Time-line of preparation and publication

– Reviewing process

– Importance and reputation

General Concepts
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• Main types of publication channels:

– Journal

– Conference, workshop & symposium

– Book chapter

– Book / monography

– Technical report

– Thesis (also seminar papers)

Types of Publication Channels

Scientific Working 6Prof. M. Lochau, Prof. J. 
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• A publisher provides infrastructure for
– paper submission (usually a website)

– organization of the reviewing process to assure scientific quality

– distribution of (accepted) papers

• Publishing companies: Some prominent examples
– Springer, e.g., “Nature”

– Elsevier

– Taylor & Francis

• Scientific organizations, e.g.
– American Association for the Advancement of Science (AAAS), e.g., “Science”

– Institute of Electrical and Electronics Engineers (IEEE)

– Association for Computing Machinery (ACM)

• Sole document platform with no or an external reviewing process, e.g.
– arXiv (arxiv.org)

– University libraries

Publication Infrastructure
/Publisher
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• Journals are issued regularly (bi-weekly to quarterly or bi-yearly)

• Underlying infrastructure

– Publisher: Company (like Springer) or scientific organization (like IEEE)

• Reviewing process handled by Editorial Board:

– Editor-in-Chief: Long-term committed and experienced researcher

– Board members (Area-Editors) supported

• Time-line of preparation and publication

– No fix submission time

– Full, at-least two-stage review process

→ long time between submission & publication

Journal

Scientific Working 8Prof. M. Lochau, Prof. J. 
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• Conference, Workshop, Symposium: Regular (annual) meeting of 

domain scientists

• Rule-of-thumb definition

– Conference: Large events with up to several 1000 participants

• Most prestigious meetings

• Presentation of high quality and innovative results

– Workshop: A smaller event < 100 people

• Presentation of intermediate results

• More discussion and open exchange of opinions

– Symposium: Medium event

• Optionally: An additional open expert discussion

Conference, Workshop,
Symposium
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• Underlying infrastructure

– Conferences are organized by scientific organizations or groups of 
scientists

– Infrastructure: Established from the organization or from commercial 
publisher
• Example: IEEE and ACM have their own, Springer offers their “Lecture Notes” series

• Accepted papers are published in proceedings or special journal 
issues

• Time-line of preparation and publication
– Strict time-line with strict dates for

• Submission deadline

• Deadline for reviews, decision and author notification

• Publication

Conference, Workshop,
Symposium
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• Importance and reputation

– Rule of Thumb: Journals are regarded as the major publication channel, as they 
(can) provide a rigorous (unlimited) reviewing process

– In some disciplines such as Computer Science, some conferences have very high 
reputation

– Some conference proceedings are published as journal issues

• But: At the end reputation counts!

– There are strong differences between 
journals (e.g., fake journals)

– Some conferences have no (real)
reviewing and publication, just presentations

➔Quality Measures & Rankings

Journals vs.
Conferences/Workshops/Symposia
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• Monographs are books written by one or several author(s) (see next)

• Here, the “book” is proposed & edited by some experts (editors)

– Individual chapters are written by different authors

– The editors may pre-select the authors for the chapter

• Books are triggered by specific occasion, e.g.

– Sometimes related to a specific meeting, workshop or symposium

– Often initiated be some scientists having a specific topic and audience in mind

• Similar publication procedure: Mainly driven by editor & publisher

– Authors of the chapters and editors serve as reviewers for other chapters

• Time-line of preparation and publication: This is very individual and 

specifically tailored

Book-Chapters
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• Books are wholly written by one or author or several co-authors

• Monographs are particularly important in the cultural, linguistic, and social 
sciences

• Main purpose of monographs
– Summarize/structure complex subject area, condensing a large amount of literature

– Often, books remain relevant in the scientific discussion for a long time

– Commonly, books are regarded as vital for an academic career development

• No standard review process, but different quality-control mechanisms, e.g.,
– The acquisitions editor invites a suitably qualified author to write a monograph, i.e., the 

selection of the author is part of quality control.

– Readers appointed by the publisher act as reviewers and the development editor revises the 
manuscript together with the author.

– After publication, editors may invite qualified experts to review a monograph and publish 
those reviews.

• Time-line of preparation and publication: This is very individual and specifically 
tailored

Book / Monograph
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• Technical Reports (TR): “Write something and put it on your own 
website”
– What is a TR good for?

• Your paper has been rejected too often, but you feel it should be accessible to other 
researchers

• You have submitted a paper to a Journal

– “claim” the field/result during reviewing process

– Applicable for non-double-blind reviewing only!

– Some important results are published as TR only

– Very prominent platform for TR: arxiv.org

Technical Report / White Paper

Scientific Working 14Prof. M. Lochau, Prof. J. 
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Computer 

Science

Monthly arXiv submissions by category
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• Document in support of achieving a doctoral degree

• Quality control through a committee

– At least two reviewers

– Defense of the thesis and examination

• Content is usually more focused as a monography

– Related to an initial research question

– Structure similar to an article in a, e.g., journal or conference, but 

more detailed and longer

• Publication: Doctoral theses must be published (in Germany)

– Usually handled by the University library

Doctoral Thesis / Dissertation
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Discuss the following questions:

a) What are (potential) reasons why conference / 

workshop / symposium proceedings are popular in

Computer Science?

b) What are (potential) reasons why monographs are 

not popular in Computer Science?
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Paper Categories
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• Categories are not standardized and vary between disciplines

• Research Article (also technical papers): Complete description of 

current original research findings; >8 pages.

• Letter (also communications): Short descriptions of important 

current research findings with initial results, usually fast-tracked 

publication; ~4 pages.

• Short paper: Short descriptions of a smaller result at a 

conference less important than letters; 4-8 pages.

• Review article/survey: Accumulate the research results in a 

specific topic based on a large body of articles into a coherent 

narrative about the state of the art in that field.

Main Paper Categories
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• Application Paper / Systems Paper: Presents the concept and compilation 
of an application or system intended to solve a given problem (“the 
contribution is to make it work”)

• Case Studies / User Study / Experience Report: Presents an empirical 
research study that aims to investigate an object of study in its real-world 
environment, potentially using questionnaires or online surveys

• Comparative Study: Compares several existing solutions using a benchmark

• Prototype / Resource / Benchmark Paper: Present novel software, 
benchmarks, or datasets related to a specific problem of interest to the 
research community

• Position Paper: Presents an (arguable) opinion of the author(s) or and 
institution about a current problem or issue

• Concept Paper: Often related to research projects, sometimes at the 
beginning of a project or prior to submission of a full proposal

Further Paper Categories
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Scientific Working 20Prof. M. Lochau, Prof. J. 
Beel, Prof. A. Kolb



Department
Electrical Engineering 
& Computer Science

• Publisher: A company or professional organization, such as ACM,

IEEE, that provides means for publishing papers

– Publication channel (mainly online and digital only)

– Infrastructure for reviewing and publication

• Editor: Manages the reviewing process and guarantees the 

quality of accepted papers

– Selects reviewer, makes final decision

• Reviewer: Reads a submitted paper and suggests 

improvements and a decision

• Author: Writes the paper and its revisions, which is almost 

always required

Roles in Publication Process
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• Peer review process ensures quality of scientific publications

• The multi-stage process is time intensive

– 2-5 reviews are requested

– Peer reviewer evaluate

• Innovation

• Proper presentation and discussion 

of the state-of-the-art

• Correctness of the presentation of 

the own method

• Expressiveness of the experiments 

and comparison with other methods

• The process may be iterative.

Peer Review Process
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https://authorservices.wiley.com/Reviewers/journal-reviewers/what-is-peer-review/the-peer-review-process.html

<10% of submitted 

papers are accepted 

as-is @ first attempt
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• Goals of reviewing:

– Filtering “good” from “bad” papers

– Improving “acceptable” papers to get better

– Reviewing must be as objective as possible

• Objectivity

– Single-blind: Author doesn't know reviewer (standard)

– Double-blind: reviewing and author do not know each other (only 

partially established)

• Types of reviewing

– Abstract only (rarely done in computer science)

– Full paper

Reviewing in General
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• Reviewing is channel- and quality-sensitive

• General rules of thumb:

– The higher the reputation of the channel (and the publication), the 
stricter the reviewing.

– The more reviewers, the higher the reputation

– The stricter the reviewing, the longer the publication process (at least 
for Journals!)

• Acceptance Ratio
– “# accepted paper”/”# submitted papers”

– Rule of thumb for conferences: A “real” conference has an acceptance 
ratio of at max. 50-60%, i.e., half of the papers require improvements 
that can’t be provided in the given time-frame

Reviewing in General
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• Infra-Structure

– Publisher provides technical basis (Web-based)

• Reviewers:

– Ad hoc selection by Area-Editor due to required 

expertise

• Major decision types:

– Accept “as is”: Very rarely for 1. revision

– Minor Revision: Only marginal changes required to 

improve the paper

– Major Revision: Paper needs fundamental 

rewriting

– Reject: Paper is not acceptable

Journal Paper Reviewing
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Reviews
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Revision

Minor 
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Accept



Department
Electrical Engineering 
& Computer Science

• Submission and review process:

1. Paper submission

2. Editor-in-Chief passes paper to Area Editor

3. Area-Editor (single-blind) selects reviewers & passes paper on to 

reviewers

4. Reviewer (single- or double-blind) prepare review

5. Area-Editor compiles decision

• Review cycles: New revision for review result “Minor Revision” or 

“Major Revision” are required (or paper is withdrawn)

– Minor Rev.: Area Editor reviews changes

– Major Rev.: Completely new cycle starting with 3)

Journal Paper Reviewing
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• Paper Chair (=Editor): Selected per event by the organization

• Chair sets up a Program Committee (PC)

– Similar to the Editorial Board of Journals

– Members serve as reviewer and “Area Editors”, i.e. delegating reviews 

to others

– PC members are usually top-researchers in the respective field

• Major decision types:

– Accept “as is”

– Minor Revision (“conditionally accepted”)

– Reject

Conferences Paper Reviewing
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• Submission and review process:

1. Abstract deadline (optional)

2. Paper submission deadline

3. Chair distributes papers to PC members

• PC members invite further reviewers

• PC members single blind, reviewer double blind

4. Reviewer prepare review

5. PC-member compiles decision

• There are no specific review cycles, but:

– Authors may clarify criticism with reviewers (rebuttal)

– Reviewers often discuss with PC member to find objective decision

Conferences Paper Reviewing
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Quality Measures & Rankings
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• Make distinction between relevance

– ... of content with respect to your work

– ... of a research work to the scientific progress in the field

– ... of a researcher/author

– ... of a publication channel

• Relevance requires two things

– Measure M: How is the relevance determined?

– Data Base D: With respect to which reference data base does the 

relevance measure work?

• The common “atom” for relevance measures is a citation of a 

paper/author by another paper/author.

Relevance
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• Impact Factor measure channels, e.g. journals

– The IF counts the average number of citations to articles/papers 
published in a publication channel for a given data base and over a 
specific period (usually 5 years)

• Formally:

– c, c’ pub. channel; D data base of channels; a, a’ articles / papers

• IF of an article = IF of the respective channel

• IF of an author = sum of his paper's IF
→ both derived measures are rather coarse

Impact Factor (IF)
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• H-Index measures authors or channels

– A scientist/channel has index h if h of his/her papers have at least h 

citations each, and the other papers have less than h citations each

• Formally:

– p person; c pub. channel; a,a’ article; A(p) articles published by p; D data base

• c(a) is the number of citation for paper a

• h-index of a channel = h-index on the basis of all papers in this 

channel

Hirsch- or h-Index
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𝑐𝑐 𝑎𝑎

ℎ 𝑝𝑝

= � �{𝑎𝑎𝑐cites 𝑎𝑎}

𝑐𝑐∈𝐷𝐷𝑎𝑎′∈𝑐𝑐

= max{|{𝑎𝑎:𝑐𝑐 𝑎𝑎 ≥ 𝑖𝑖,𝑎𝑎∈ A(𝑝𝑝)}| ≥ 𝑖𝑖}
𝑛𝑛∈𝑁𝑁
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• Determine the number of citations for each paper

• Order the paper with descending citation count

• The H-Index is now the “largest square” that fits under the curve

Hirsch- or h-Index
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• General Motivation of IF and h-index

– “Good paper” = “cited by many other papers”

– IF does not evaluate individual papers

– h-index mixes “many papers” & “often cited”

• General Problems

– All measures are context sensitive, i.e. they can not be used to compare 

papers across disciplines

• Example: The average h-indices and IFs in Physics and Medicine are much higher 

than in Computer Science

– Self-citations lead to distortions

– All measures are imperfect, e.g. the “scientific quality” of the content 

can't be measured objectively, still they are needed

Measure: Discussion
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Discuss the following questions

a) How does the average number of co-authors in a 

discipline influence IF and h-index?

b) What is the relation between the IF / h-index and 

the acceptance ratio of a journal / conference?
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• The aforementioned measures help to identify relevant

– Papers in your field

– Researchers in your field

– Publications channels in your field

• We will look at three examples

– Google Scholar (more literature search database in chapter 3)

– Scimago Journal & Country Rank

– Computing Research and Education Association of Australasia (CORE) 

conference ranking

Ranking
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• Freely available under scholar.google.com

• Database: “The internet”
– Internal rating to classify scientific documents

– Any citation in a “scientific document” counts (Master Thesis, technical report etc.)

• Scholar is a general search engine for scientific documents
– Paper search attributes: Author, title, channel, year

• Retrieved paper information:
– Abstract paper information

– Link to PDF if available

– Num. of citation for document & referring docs

• Structural and channel information, e.g.,
– Channel rankings

– User profiles

Google Scholar
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Channel search 

& ranking
Author profile



Department
Electrical Engineering 
& Computer Science

Google Scholar: Channel Search &
Ranking
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Initial View

Category / Subcategories

Search View

Top 20 of Subcategory
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Affiliation & 

Research Topics

List of top-cited 

publications

Total number of 

citations per year

List of Co-Authors
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• Scopus not freely available. It covers various scientific journals, 
proceedings of established conferences & workshops
– Database: Manually selected by a committee

• SCImage is a public interface to scopus allowing access to 
channels (https://www.scimagojr.com/journalrank.php)
– We ignore other resources, e.g. country ranking here

• Categorized journals (& some conferences) into Q1 (top) – Q4 
(low)

• Most conferences are not ranked, but some data might be given
– Cites per paper per year

– SJR index: Weighted average citations over 3 years

• Search for channels via name or category

SCImago (based on Elsevier’s
Scopus )
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https://www.scimagojr.com/journalrank.php
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• CORE ranks journals and conferences in computing disciplines 
(http://portal.core.edu.au/conf-ranks)

• Ranking is done by the CORE Executive Committee according to

– A* - flagship conference, a leading venue in a discipline area

– A - excellent conference, and highly respected in a discipline area

– B - good to very good conference, and well regarded in a discipline area

– C - other ranked conference venues that meet minimum standards

– (Australasian - A conference with main audience in Australia & New Zealand

– Unranked - A conference for which no ranking decision has been made

– (National - A conference which is run primarily in a single country, with Chairs 
from that country, and which is not sufficiently well known to be ranked)

– (Regional - Similar to National but may cover a region crossing national 
borders)

CORE Conference Ranking
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http://portal.core.edu.au/conf-ranks
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Toggle between 

journals and 

conferences
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Determine and compare the ranking / classification of 

the following journal in google scholar, SCImago and 

CORE

a) Computer Graphics Forum

b) ACM Transactions on Graphics

c) Computer Graphics International (Conference)

Discuss your results!
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Thank you for your attention!
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