
The Protocol of A Research Landscape of Software Engineering
Education

(including the complete study list in Appendix)

1 Background and Motivations
Software has been integrated into everyone’s daily life, and we can find software signs everywhere. Many traditional
industries combined with software closely and this caused a severe lack of qualified software engineers. Meanwhile,
education and training as the main ways to resolve this problem appear more and more significant and many
researchers are eager to promote this area.

A lot of related SLRs on SEE (Software Engineering Education) have been published, and they indicate that
there are many topics related to SEE, which are research hot-spots of concern. But the popularity of SEE cannot
be estimated, because only through the tertiary study we can achieve a comprehensive understanding of the field
of software engineering education.

In this paper we present a tertiary study that aims to identify all the SLRs published on SEE topics between
2004 and 2019 by following EBSE guidelines. We aimed at obtaining an overview of the current state-of-the-art of
the existing SLRs and further give a landscape to researchers and instructors interested in SEE.

2 Research Questions
The research questions to be answered by our research are proposed as follows:
RQ1. What is the overview of SEE based on the included SLRs?
This question steered our investigation of the existing SLRs on SEE to propose a landscape of SEE.
RQ2. How can the identified methods/tools support SEE?
This question summarizes the roles that the identified methods/tools play in SEE.
RQ3. What are issues the researchers address in the included SLRs?
This question reports how researchers and instructors address some issues in SEE.
RQ4. What are issues to be addressed in the included SLRs?
This question aims to identify the proposed issues that are to be addressed in SEE based on the included SLRs.

3 Search Strategy
The manual search venues that we chose are TSE, IST, JSS, EMSE, SW, ESEM, ISESE, METRICS and EASE.

The automated search is considered in this research. As SLR is introduced into SE in 2004, we set 2004 as the
starting year of our search. Since our research will be extended to last year’s version in early 2020, this review will
search the education studies published by the end of 2019. There are some candidates for the search string:

(software AND (((systematic OR controlled OR structured OR exhaustive OR comparative OR evidence) AND
(review OR survey OR (literature search) OR map)) OR (mapping study) OR (scoping study) OR (tertiary study)
OR meta-analysis)) AND (education OR educate OR educational OR university OR training OR teaching OR
curriculum)

The five main data sources of literatures in SE are selected in our research.
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Table 1: Selected data sources

Sources to be searched Link
IEEExplorer https://ieeexplore.ieee.org
ACM DL https://dl.acm.org
SpringerLink https://link.springer.com
ScienceDirect https://www.sciencedirect.com
Wiley Online https://www.wiley.com

4 Selection Criteria
To get relevant studies which can provide data for our research, the criteria listed in Table 2 are defined.

Table 2: Criteria for inclusion and exclusion

Inclusion criteria
1 The authors claim their studies as a systematic literature review, and/or explicitly stated their review

followed EBSE seminal papers or SLR guidelines in SE or from other disciplines.
2. The papers were published in a conference or journal.
3. The full-text of the paper can be accessible.
4. The papers adopt software engineering methods to support and improve software engineering education.

Or the papers focus on software curricula.
Exclusion criteria

1. The papers are grey publications, e.g., technical reports, theses or dissertations.
2. The papers are not written in English.
3. The papers are explicitly short papers.
4. The papers are mainly about computer science.

5 Study Selection
Two researchers (reviewers) will be involved in this stage.

5.1 Process of study selection
Both of the two reviewers will read the studies from the search results independently. Initial selection of the primary
studies will be performed by reviewing the field of title-keywords-abstract and excluding those irrelevance to our
research. The remaining studies then will be checked against the inclusion/exclusion criteria by carefully reading
through their full text. The individual’s results will be cross checked collectively.

5.2 How to address the disagreements
Any disagreement should be discussed in the regular (daily) meeting to strive to reach an agreement. If a disagree-
ment cannot be solved at the regular meeting, it will be escalated to the supervisor for advice.

6 Quality Assessment
All selected SLR were evaluated using the same criteria adopted by Kitchenham et al. in their published tertiary
studies [1,2]. The criteria were defined by the Centre for Reviews and Disseminations (CDR) Database of Abstracts
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of Reviews of Effects(DARE), of the York University. We used the following four quality assessment questions to
evaluate the SLRs in Table 3. The scoring procedure was Y=1,P=0.5 and N=0. QA is used to further determine

Table 3: Quality assessment

Assessment Score
QA1. Were the inclusion(exclusion) criteria specified and
appropriate for study selection?

Y(yes): The inclusion(exclusion) criteria were explicitly defined in the paper;
P(partly): The criteria were not well reported; N(no): The criteria were not
defined and cannot be readily inferred.

QA2. Was a comprehensive literature search performed
to retrieve all relevant studies?

Y(yes): More than three electronic sources were searched, and publication bias
were intendedly minimized or discussed; P(partly): More than three electronic
sources were searched, but publication bias were neither intendedly minimized
nor discussed (e.g. grey literature or language constraints); N(no): Three or
less electronic sources were searched, or no search information was provided (i.e.
sources and strings).

QA3. Was the quality or validity of the included studies
assessed and documented?

Y(yes): The quality criteria were explicitly defined and were extracted from each
included study; P(partly): The assessment was not well designed or reported;
N(no): No explicit quality assessment of individual papers had been attempted or
quality data had been extracted but not used.

QA4. Were the characteristics of the included studies
adequately described?

Y(yes): Information presented reflects the characteristics of individual primary
studies; P(partly): Only summary information of primary studies is presented;
N(no): The results of the individual studies were not specified.

the paper we selected.

7 Data Extraction
To answer our research questions, the data items listed in the following table will be extracted. Two researchers
will be involved in this stage.

Table 4: Data items extracted from the identified studies

RQ Data item
1 The title, source and publication year
1 Sample size

1,2 Main research topic
1,2 Research purpose
2,3 Research questions

2,3,4 The findings of the SLRs

7.1 The set for pilot study
As there may be a bias that researchers may possess different understanding on the extracted data items, a pilot
extraction exercise is necessary. According to the number of the selected studies, we will randomly select 10 % to
20% of the reviewed studies as the set for our pilot data extraction.

7.2 Process of data extraction
Data extraction will be undertaken by two reviewers collecting the data items independently. Each included SLR
will be extracted by both of the two reviewers individually. All the extraction results will be cross-checked between
the reviewers in the regular meetings. During the data extraction, the original text on the data items should be
literally extracted from the studies with a concise description of its context.
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7.3 How to address the disagreements
Any disagreement should be discussed in the regular (daily) meeting to strive to reach an agreement. If a disagree-
ment cannot be solved at the regular meeting, it will be escalated to the supervisor and domain experts (experienced
ethnographers) for advise.

7.4 How to record the data
The extracted data will be recorded in the form of spreadsheets and shared at cloud within the review team.

8 Data Synthesis
We predefined the data items that are very likely to be related to our research questions. The extracted data will
be synthesized through progressive coding with iterations. The concepts of the extracted data will be marked with
a variety of labels for further synthesis. Diagrams and tables are expected to show the conceptual and quantitative
relationships among the selected studies.
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Table 5: Selected Studies
Ref Study

Type
Topic Research Purpose Sam-

ple
size

QA1 QA2 QA3 QA4 Qual-
ity

score
[Turn 08] SR Pair

Programming
Aggregated evidence about the effectiveness of pair
programming for teaching introductory programming

28 Y Y N N 2.0

[Sall 11] SR Pair
Programming

Presented the evidence relative to the effectiveness of
pair programming as a pedagogical tool in education
CS/SE courses

74 Y Y Y P 3.5

[Nasc 13] MS Open Source
Project

Summarize existing information on how open source
projects have been used to facilitate students’ learning
of software engineering

53 P Y N P 2.0

[Budg 12] TS EBSE
Practice

To examine What is available to enable evidence-
informed teaching for software engineering.

43 Y N N P 1.5

[?] MS Teaching via
Robots

Investigate the effectiveness of using robots as tools
in the teaching of introductory programming.

34 Y Y Y P 3.5

[Ihan 10] MS Automatic
Assessment

Tools

Summarize the features of automatic assessment sys-
tems reported in the literature and propose the future
research directions.

26 P P N P 1.5

M
et

h
od

s/
T

oo
ls

H
el

p
T

ea
ch

in
g

[Souz 16] MS Assesement
Tools

Obtain an overview of the existing tools which can be
helpful in assessing programming assignments.

49 Y P N Y 2.5

[Caul 11] SR Simulation
and Game

Figure out whether and how games can contribute to
better software engineering management education.

36 P Y N P 2.5

[Jian 15] SR Simulation
and Game

Provide practical support for the effective adoption of
software process simulation in educational contexts.

42 Y Y N Y 3.0

[?] SR Simulation
and Game

Build a relationship between simulations and games
and achieving learning objectives.

64 Y N P Y 2.5

[?] MS Simulation
and Game

Identify and analyze game-related methods from the
purpose of understanding their application and learn-
ing objectives in the context of software engineering
education.

156 Y Y N Y 3.0

[Ravy 17] SR Simulation
and Game

Conveying a set of practical production guidelines
would contribute to the increased delivery of quality
serious games.

63 Y P N Y 2.5

[?] SR Simulation
and Game

Identify, classify, and bring together the relevant
data-driven approaches in player modeling of educa-
tional games.

21 Y P P Y 3.0

[Vall 17] MS Simulation
and Game

Develop an educational game to support software
testing education regarding functional test, structural
test and mutation test.

11 P N P Y 2.0

[Brit 15] MS Bloom’s
taxonomy

Report the state of the art on the usage of Bloom’s
taxonomy in SE education.

26 P Y N P 2.0

[Ibra 15] MS Cloud
Computing

Collect evidence on cloud computing’s adoption in
higher education institutions.

27 P P N P 1.5

[Clea 15] SR Global
Software

Ameliorate the very difficult task of teaching global
software engineering by delineating the challenges
and providing some recommendations for overcoming
them.

82 Y Y P P 2.0

S
p

ec
ifi

c
C

ou
rs

e

[Mona 10] MS Global
Software Identify the initiatives carried out in relation to

Global Software Development training and educa-
tion?

38 Y Y P P 3.0

[?] SR Discrete
Structures

A number of broad themes in discrete structures edu-
cation are identified relating to course content, teach-
ing strategies and the means of evaluating the success
of a course.

47 P N N P 1.0

[Ouhb 13] MS Requirements
Engineering

Identify and to present the current research on re-
quirements engineering education that is available at
present.

79 Y Y Y P 3.5

[Qadi 11] MS Curriculum Identify efforts have been reported in literature for
Software Engineering curriculum design, implemen-
tation, assessment and management.

517 Y Y N P 2.5

O
th

er
T

op
ic

s

[Marq 14] MS Practical
Approaches

Address the challenge that teaching software engi-
neering requires students to perform practical experi-
ences but these experiences are complex to setup and
involve considerable time and effort.

173 Y Y N N 2.0

[Arim 12] SR Open
Education
Resource

Characterize the state-of-the-art regarding the devel-
opment, delivery and reuse of Open educational re-
sources.

14 Y Y N Y 3.0

[?] MS Computa-
tional

Thinking

Obtain an overview of the existing methods which are
used to promote computational thinking and assess
computational thinking abilities.

27 Y P N P 2.0
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