
A SYSTEMATIC LITERATURE REVIEW
ON MISCONCEPTIONS

IN SOFTWARE ENGINEERING

Carolin Gold-Veerkamp
University of Applied Sciences Aschaffenburg

Nermin Saray
University of Applied Sciences Coburg

Presenter: Carolin Gold-Veerkamp, carolin.gold-veerkamp@th-ab.de



PROJEKT EVELIN
Experimentelle Verbesserung

des Lernens von Software Engineering

Presenter

Carolin Gold-Veerkamp

• Research associate in the project EVELIN 
(funded by the BMBF – German Federal 
Ministry of Education and Research) at the 
University of Applied Sciences Aschaffenburg in 
Germany as a PhD candidate

• studied Industrial Engineering (M.Sc.) at the 
Mannheim University of Applied Sciences, 
Germany (2012 - 2014)

• Mechatronics (B.Eng.) at the University of 
Applied Sciences in Aschaffenburg, Germany 
(2008 - 2012)

2Presenter: Carolin Gold-Veerkamp, carolin.gold-veerkamp@th-ab.de



PROJEKT EVELIN
Experimentelle Verbesserung

des Lernens von Software Engineering

Agenda

1. Introduction – What is a misconception?

2. Context

3. Systematic Literature Review (SLR)

a. Phase 1:  Initial Planning

b. Phase 2: Examination Process

c. Phase 3: Results

i. Title & Abstract

ii. Full Text

iii. Misconceptions Found

4. Conclusion

3



PROJEKT EVELIN
Experimentelle Verbesserung

des Lernens von Software Engineering

Introduction – What is a „Misconception“?

On the basis of various concerns numerous „synonyms“ have developed:

● Preconceptions [1, p. 1f.; 4, p. 99; 5, p. 66; 6; 7, p. 61]
● Students’ conceptions [1, p. 1f.; 3, p. 119] 
● Alternative conceptions [4, p. 99; 8]
● Naïve conceptions [1, p. 1f.]
● Beliefs [9, p. 15]
● Naïve beliefs [3, p. 119]
● Alternative beliefs [3, p. 119; 6]
● Alternative frameworks [1, p. 1f.; 10, p. 7]
● Naïve theories [1, p. 1f.; 11]
● The „standard term” as named by Smith et al. [3, p. 119] and others: Misconceptions [1, 

p. 1f.; 4, p. 99; 7, p. 61; 9, p. 15; 12, p. 325; 13, p. 60].

is an individual conception that is "at odds with 
modern scientific theories" [1, p. 2]

the wording implies ”the wrongness of a student’s conception, and 
can thus be seen as critical of the holder of the concept” [1, p. 2]
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• Constructivism: Learning is to be understood as an active, individual, situated, social, and 
cognitive psychological process

• Each individual builds own knowledge by combining new concepts based on previous 
knowledge

• This means, learners form conceptions and models to explain phenomena, processes, and 
artifacts before confronted with them in institutional learning

• These possibly alternate from scientific or expert perspectives

• Twofold significant impact on the learning process:

• On the one hand, they can serve as the basis for learning

• On the other, they can also contradict the educational content and thus hinder the 
learning process

• Therefore: Didactics should do justice to the learners’ “points of departure” [1, p. 6]

 Question: 

Which misconceptions in Software Engineering are already known?

Context
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2) Search Strategy:
a) Language Selection: German and English
b) Queries and Synonyms: (English Search Query 

covering a broad variety of synonyms of the 
term “misconception” combined with 
Software Engineering)

SLR-Phase 1: Initial Planning
determine parameters 
that require previous 
definition in order to 
minimize bias in the SLR

c) Database: Electronic literature databases [28-37] are selected

1) Research Question(s):
To what extent does research on misconceptions in SE already exist? 
Which misconceptions in SE are known/documented?
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SLR-Phase 1: Initial Planning

3)   Selection Strategy: Controlled by predefined Inclusion (IC) and Exclusion Criteria (EC)
IC.1 The publication is written in English or German language.
IC.2 It is explicitly about the discipline Software Engineering.
IC.3 Misconceptions in SE are explicitly mentioned.

EC.1 The contribution is an abstract, workshop, or similar.

4)   Quality Assessment: Determined Quality Criteria (QC)
QC.1 Traceability: How do the authors know this misconception?
QC.2 Validation: Has it been confirmed that it is a MISconception?

How did the authors validate the conception to be “at odds with modern 
scientific theories” [4, p. 2]?

QC.3 Occurence in the population: Does this misconception exist in the population?
Did the authors test the misconception in a specific target
group?
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SLR-Phase 2: Examination Process
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1) Stage 1: Conducting the Automated Search
• If possible, use of extended/advanced search functions, wildcards (e.g., “misconception*”), and 

Boolean operators was made
• Search is limited to document title and abstract, as recommended by [27]

2) Stage 2: Applying the In-/Exclusion Criteria
• Relevance of publication is determined in a two-stage process:

i. Title and abstract are examined and evaluated on the basis of the predefined criteria.
ii. Papers included are then rechecked regarding the in-/exclusion criteria; this time considering 

the full text

3) Stage 3: Backward Snowballing
• “the references of the selected papers [are] reviewed and any missing candidate papers [are] 

assessed against the inclusion/exclusion criteria” [27, p. 2052] as well; this is referred to as 
‘backward snowballing’

4) Stage 4: Data Analysis
• Assessment of quality using the predefined quality criteria
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SLR-Phase 3: Results (Title & Abstract)
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• Automated search completed between April, 30th and May, 1st 2020
• Search was not limited to a date range (review process timewise included every research found, 

covering papers as of 1970)
• Number of search matches: n = 2,158
• Excluding data sets that contained entire proceedings/compilations instead of contributions as 

well as duplicates: n = 1,481
• After applying the inclusion and exclusion criteria to title and abstract: n = 128
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SLR-Phase 3: Results (Full Text Search)
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• Inclusion and exclusion criteria are then applied to the paper candidates based on the full text 
of the contributions: n = 15

• Papers are excluded that cover the topic ‘misconception’, but did not explicitly mention at 
least one statement

• The subsequent backward snowball search (checked against the IC and ECs): n = 18

Note: Through the selection process in Stage 2 and Backward Snowballing in Stage 3 as a 
whole, we double-checked the contributions by assessing each paper. As Kitchenham et al. 
suggest, publications are included if we cannot make a consensual decision [27, p. 2052].
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• The misconceptions named in the papers (n = 18) are then checked against the QCs
• Misconceptions sufficiently meeting the QCs singularly are marked gray in the following Table

SLR-Phase 3: Results (Full Text Search)

11

• The intersection of the QCs results in n = 20 misconceptions found in the papers [45, 53, 54]
• Papers [54] and [53] only deal with the topic ’defect prediction’
• The authors of [45] look at SE covering the software life cycle more holistically; see thematic 

structuring on the next slide

Note: [45] would actually not be included in the intersection, as it is not 
explained where the misconceptions come from (QC.1). But the authors 
validated them (QC.2) and tested their occurrence concerning students (QC.3). 
Thus, the misconceptions listed are hypotheses, that have been empirically 
confirmed; thus, nevertheless, they are included in the intersection.
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SLR-Phase 3: Misconceptions Found 

Thematical Structuring
P =Project
PM = Process Models
TS = Team Skills
R = Requirements
I = Implementation
De = Defects
Do = Documentation

12



PROJEKT EVELIN
Experimentelle Verbesserung

des Lernens von Software Engineering

• Paper’s purpose: Identify and analyse known misconceptions in SE
• Overall goal: To use these insights in higher education

• Predefined search queries have been applied to search 10 databases
• Out of 2,158 publications, 18 could be identified as appropriate for the selection criteria.

• These contain 167 statements, which the authors of these papers refer to as misconceptions.
• 20 of them met the quality criteria specified; i.e. only 3 publications cover valuable data.

• To conclude, the results show…
• … currently evidence-based research on misconceptions in SE is limited
• … there is not enough research on evidence-based misconceptions in SE to use these insights

 So, in addition a primary study to identify misconceptions in SE is 
indispensable before addressing them.

Conlusion
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Thank you very much
for your attention.
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