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Overview

■ Literature review as a research methodology in software engineering 
■ Systematic literature reviews: a more rigorous form of literature reviews 

■ Background 
■ Phases 
■ Challenges 

■ Points about good literature reviews 
■ Concept centric 
■ snowballing 
■ mapping   

■ To think about during and after this lecture 
■ Why, when and how to do literature reviews during your thesis work 
■ What ideas to use to strengthen them methodologically and gain the understanding 

needed
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Literature review

■ A review of prior, relevant literature is an essential feature of any academic 
project. An effective review creates a firm foundation for advancing knowledge. 
It facilitates theory development, closes areas where a plethora of research 
exists, and uncovers areas where research is needed. 
(Webster & Watson 2002) 

■ A literature review is a means of identifying, evaluating and interpreting available 
research relevant to a particular research question, topic area, or phenomenon 
(Kitchenham, 2004) 

■ Some terms of scientific studies that uses other scientific studies as data 
■ Primary studies 

■ Individual studies contributing to the review 
■ Secondary study 

■ The review study you are constructing 
■ (Tertiary study)

data
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Motivation for literature reviews

■ To better understand a mature topic where accumulated research needs 
analysis and synthesis 

■ To tackle an emerging research issue 
■ To identify gaps in current research and to suggest areas for future work 
■ To study how a theory or method is supported by empirical evidence 
■ To provide a framework in which new research can be positioned 

(Webster & Watson, 2002; Kitchenham, 2004)
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Literature review in the context of other 
research

■ Literature review as a main method 
■ Bachelor’s or Master’s thesis 
■ Seminar paper 
■ Review paper / survey paper in journals and conference proceedings 

■ Literature review as a supporting method 
■ Master’s thesis 
■ PhD thesis 

■ If literature review is conducted as a supporting method, it needs to be 
linked to the main method in a meaningful way 
■ E.g., as providing background theory or covering existing and proposed methods for 

doing something you are about to do  
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Role of literature in a thesis  
— Related work
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Problems with traditional literature reviews

■ Traditional literature reviews are often (Tranfield et al., 2003) 
■ Narrative, or worst still, numbing summaries over a set of articles and authors 
■ Relatively ad hoc, and process not well documented 
■ Too few – researchers are more interested in creating new 

■ Instead, the aim should be for (Kitchenham, 2004; Staples & Niazi, 2007) 
■ Completeness – all relevent primary studies are included 
■ Objectiveness – no researcher bias 
■ Replicability – can be repeated 
■ Validity – should be assessible outside
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Systematic literature reviews

■ Start by defining a review protocol 
■ Are based on a defined search strategy 
■ Document their search strategy 

■ Readers can evaluate rigour and completeness 
■ Require explicit inclusion and exclusion criteria to select primary studies 
■ Specify quality criteria by which to evaluate primary studies 
■ Enable quantitative meta-analysis 
■ Require considerably more effort than traditional reviews 

(Kitchenham, 2004)

© Varvana MyllärniemiTomi Männistö



(Brereton et al. 2007)
These phases can also be adapted to ordinary literature reviews

SLR Process



Phase I: Planning the review

■ Motivation for the research, existence of previous reviews 
■ Review protocol describes the research questions and the method for 

answering them (Kitchenham, 2004) 
■ Research questions to be answered 
■ Detailed strategy and procedures for all steps in Phase II 

■ This phase and especially review protocol distinguishes systematic 
reviews from traditional ones

Phase I: 
Planning the review 

Identification of the need for a review 

Development of a review protocol 
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Phase II

■ The most laborious part of literature reviews 
■ Compare to other research methodologies 
■ Utilise tools where available! 

■ Produces, besides final results, also intermediate artifacts: search 
record and archives, list of selected publications, extracted data from 
each publication etc.

Phase II: 
Conducting the review 

Identification of research 

Selection of primary studies 

Study quality assessment 

Data extraction 

Data synthesis 
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Phase II: Identification of research

■ Idea: find out sources of primary studies and ways of searching for them 
■ Database-centric 

■ Identify relevant SE databases 
■ Based on research questions, construct search strings 
■ Problem: synonyms, unestablished terminology, database search issues, huge 

search strings 
■ Forum-centric  

■ Identify relevant SE journals and conferences 
■ Problem: missing relevant primary studies published in unusual forums 

■ May need to augment study selection with backward and forward referencing 
■ Systematic review community does not endorse this as a primary means
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Examples of difficulties with search strings

■ Aim: to study the motivation for organisations to embark CMM or CMMI 
(Staples & Niazi, 2007) 
■ Initial search string: (CMM <or> CMMI) <and> (reason <or> motivation) 
■ Used search string: (CMM <or> CMMI),  for some databases also ”<and> capability 

maturity” was added to trunctate the results below maximum level 
■ 591 hits in ScienceDirect 

■ Aim: to study variation or adaptation of quality attributes 
■ ((quality <or> non-functional <or> NFR <or> QoS <or> nonfunctional <or> reliability 

<or> security <or> performance <or> availability <or> usability <or> fault-tolerance) 
<and> (variability <or> adaptation <or> reconfigurable <or> adaptive <or> variation 
<or> variant) <and> software) 

■ 3981 hits in IEEE Xplore
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Snowballing

1. The major contributions are likely to come from journal articles, and hence 
it is recommended to start with the leading journals in the field. 

2. Go backward using the reference lists. 

3. Go forward by looking at citations of the articles identified in steps 1 and 2 
using the ISI Web of Science.

(Wohlin & Prikladniki 2013)



Snowballing – Backward

References in 
the paper
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Snowballing – Forward

Other papers  
citing / referring to 
the paper
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Phase II: Study selection
■ For each step, apply predefined inclusion / 

exclusion criteria 
■ Example inclusion criteria 

■ Addresses any agile method in software engineering 
AND is a case study 

■ Example exclusion criteria 
■ Does not concentrate on software development 

■ For each step, may report the number of 
included / excluded papers 

■ Problem: is the study selection replicable? 
■ To remove bias, may need to check other 

researchers’ opinion 
■ Problem: lack of rigour in SE 

■ Poor abstracts, misleading titles, unestablished 
terminology, methods not reported

Search databases, 
browse journals and  

conference proceedings 

Include / exclude studies 
based on titles 

Include / exclude studies 
based on abstracts 

(modified from 
Dybå et al., 2007) 

Include / exclude studies 
based on paper content 

(introduction, conclusions) 
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Phase II: Study quality assessment

■ Idea: evaluate paper quality to assess its relevance for analysis (Kitchenham, 
2004) 
■ Quality of the methodology, threats to validity, how research questions are answered, 

possible bias in results 
■ Can be in the form of checklists or questions 
■ If something cannot be determined from the report, contact original authors 

■ However, difficult to judge quality of the primary studies (Staples & Niazi, 
2007, Tranfield et al., 2003) 
■ In medical science, it is easy to determine what is ”relevant” and ”good 

research” (Tranfield et al., 2003) 
■ SE publications are often methodologically weak, also variation in methods, multiple 

types of methods 
■ Hence, quality assessment should depend on the type of review (Staples & Niazi, 2007)
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Each quality assessment question was 
answered by assigning a numerical value  
(1 “yes”, 0 “no”, and 0.5 “to some extent”). 

Galster, M. et al., 2014. Variability in Software Systems, 2014.  
A Systematic Literature Review.  
IEEE TRANSACTIONS ON SOFTWARE ENGINEERING, 40(3), pp.282–306.
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Phase II: Data extraction and synthesis

■ Use a predefined form for data extraction (Kitchenham, 2004) 
■ For each primary study, fill in the form 

■ Questions or data models to be filled in 
■ Stardard parts like paper title, author, etc. 
■ Items related to the research questions, e.g., proposed method, organisation size, 

how method was evaluated 
■ Kitchenham advocates the extraction of numerical data 

■ To enable quantitative analysis of primary studies 
■ However, this can be relatively difficult in SE 

■ After extraction has been conducted, synthesis can be drawn by 
combining collected data

© Varvana Myllärniemi
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Phase III: reporting the review
■ Report 

■ Method: activities performed in Phase I and Phase II 
■ Results: your analysis 
■ A suggested paper structure exists (Kitchenham, 2004) 

■ Consider publishing detailed coverage of the method in a separate 
technical report (Kitchenham, 2004) 

■ Tone: being overly negative or critical to previous literature is an 
indicator of amateurism (Webster & Watson, 2002) 

■ Tense: present tense preferable (Webster & Watson, 2002) 
■ ”Staples and Niazi (2007) report their experiences on...” 

■ Be careful in distinguishing 
■ Findings in primary studies (claims of original papers) 
■ Findings in the secondary study (your analysis)

© Varvana Myllärniemi



Systematic literature reviews

■ Background in medical science (Tranfield et al.,  2003) 
■ Methodological rigour (medicine) vs. methods not well established (SE) 
■ Quantitative (medicine) vs. mainly qualitative (SE) 
■ Established research questions (medicine) vs. opening up new questions (SE) 
■ Accumulating knowledge (medicine) vs. lack of confirming or repeated studies (SE) 

■ Despite these differences, Kitchenham (2004) has proposed guidelines 
for applying systematic literature reviews in SE 
■ Quite straightforward application, and hence certain difficulties
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Mapping study  meta-ethnography
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Analysis / Synthesis – Writing
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Phase II: Data extraction and synthesis

(Webster & Watson, 2002)
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A B C ….

1 x x x

2 x x

… x x

A	literature	review	is	concept-centric	

A	concept	matrix	is	a 
	good	tool	to	start	with.

ConceptsArticles

Conceptual 
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…techniques to deal with crosscutting features (e.g. [10][21][27][29][31][37]). 
…there are similar metrics suites as the introduced one in [13][14][34][38]. 

” Have they even read the paper???? ”

”You only need to read the abstracts…”

Bloating the list of references

Comments about referencing

”Most references are to the introduction of the source.”
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not just a summary of the relevant literature 
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moving from “initial” (undefined pro-
cess) to “repeatable” (project manage-
ment, SCM, and quality assurance have
come into operation). Furthermore,
SCM plays an important role in achiev-
ing ISO 9000 conformance.

SCM serves different needs [Feiler
1991a].

—As a management support discipline,
SCM is concerned with controlling
changes to software products. It is
this view of SCM that is addressed in
the classical textbook by Bersoff et al.
[1980] and the IEEE standard [IEEE
1983; IEEE 1988]. According to the
latter, SCM covers functionalities
such as identification of product com-
ponents and their versions, change

control (by establishing strict proce-
dures to be followed when performing
a change), status accounting (record-
ing and reporting the status of compo-
nents and change requests), and audit
and review (quality assurance func-
tions to preserve product consistency).
Thus SCM is seen as a support disci-
pline for project managers.

—As a development support discipline,
SCM provides functions that assist
developers in performing coordinated
changes to software products. This
view of SCM is described, for exam-
ple, in the textbook by Babich [1986].
To support developers, SCM is in
charge of accurately recording the
composition of versioned software
products evolving into many revisions
and variants, maintaining consis-
tency between interdependent compo-
nents, reconstructing previously re-
corded software configurations,
building derived objects (compiled
code and executables) from their
sources (program text), and construct-
ing new configurations based on de-
scriptions of their properties.

In this article, SCM is primarily con-
sidered a development support disci-
pline. We provide an overview of version
models implemented both in commercial
systems and research prototypes. A ver-
sion model defines the objects to be ver-
sioned, version identification and orga-
nization, as well as operations for
retrieving existing versions and con-
structing new versions. Software objects
and their relationships constitute the
product space, their versions are orga-
nized in the version space. A versioned
object base combines product and ver-
sion space. A specific version model is
characterized by the way the version
space is structured, by the decision of
which objects are versioned both exter-
nally (from the user’s point of view) and
internally (within the versioned object
base), by the relationships among ver-
sion spaces of different objects, and by
the way reconstruction of old and con-
struction of new versions are supported.

CONTENTS
1. INTRODUCTION
2. PRODUCT SPACE

2.1 Software Objects
2.2 Relationships
2.3 Representations of the Product Space

3. VERSION SPACE
3.1 Versions, Versioned Items, and Deltas
3.2 Extensional and Intensional Versioning
3.3 Intents of Evolution: Revisions, Variants, and

Cooperation
3.4 Representations of the Version Space: Version

Graphs and Grids
3.5 State-Based and Change-Based Versioning

4. INTERPLAY OF PRODUCT SPACE AND VERSION
SPACE
4.1 AND/OR Graphs
4.2 Granularity of Versioning
4.3 Deltas
4.4 Relations Between Version Model and Data

Model
5. INTENSIONAL VERSIONING

5.1 Problem: Combinability Versus Consistency
Control and Manageability

5.2 Conceptual Framework for Intensional Version-
ing

5.3 Configuration Rules
5.4 Configurators: Tools for Evaluating Configura-

tion Rules
5.5 Merge Tools

6. VERSION MODELS IN SCM SYSTEMS
6.1 Overview
6.2 Taxonomy-Based Classification
6.3 Descriptions of SCM Systems

7. RELATED WORK
7.1 Related Work on Version Models
7.2 Related Disciplines

8. CONCLUSION

Version Models • 233

ACM Computing Surveys, Vol. 30, No. 2, June 1998

Conradi, R. & Westfechtel, B., 1998.  
Version models for software configuration 
management. Computing Surveys, 30(2).
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da Silva, F.Q.B. et al., 2013.  
Using meta-ethnography to synthesize research: A worked example of the relations 
between personality and software team processes.  
In International Symposium on Empirical Software Engineering and Measurement. 
pp. 1–10.

TABLE III.  MAIN CONCEPTS FROM EACH STUDY 

Concepts TP1 TP2 TP3 TP4
Task Characteristics X   
Personality X X X X
Conflict X X  X
Cohesion X   X
Team Composition  X X X
Performance  X X X
Satisfaction X X  
Software Quality X   

B. Results from phase 4: Determining how the studies are 
related 
We looked for similarities and discrepancies among the 

studies to guide the construction of the translations in phase 
5. As discussed above, task characteristics and software 
quality were not analyzed because they were addressed in a 
single study. Our next concern was to identify the theoretical 
and operational definition used in each study for the 
remaining six concepts (TABLE IV).  

Personality was clearly defined both at the theoretical 
and operational levels in all four studies. Three studies used 
objective tests based on MBTI and TP1 used a version of 
NEO-FI test. MBTI [29] is based on the typological theory 
of personality developed by Carl G. Jung [21], but none of 
the studies in our synthesis used the official version of 
MBTI. NEO-FI test is based on the Five Factor Model of 
personality traits [7], and TP1 used the official Spanish 
version of the test. 

Cohesion scales were used in two studies. TP1 used the 
Gross Cohesion Scale [15], which is self-report measure with 
9 items considered to be one-dimensional. TP4 used the 
workgroup cohesion scale developed by Price and Mueller 
[34], which has 8 items and is also one-dimensional. TP1 
applied the cohesion questionnaire in the middle of the 
project whereas in TP2 the questionnaire was applied at the 
beginning, middle, and end of the project and the average 
was used to determine the workgroup cohesion. 

Operational definitions of conflict were used in TP1 and 
TP2 and both used Jehn’s definition of intra-group conflict 
[20], which is a two-dimensional scale that measures social 
and task conflicts. In TP4, task conflict was observed and 
analysed during the study, but no operationalization was 
used to achieve a quantitative measure of conflict. 

Team composition was not directly defined in TP1, but 
the aggregation of individual personality traits to a "team 
personality" is close to notions of composition based on 
personality types that were used in the other studies. TP2 
used team composition explicitly in the quasi-experimental 
design, considering homogeneous and heterogeneous teams 
with respect to the problem solving preferences, a sub-scale 
of MBTI. The remaining studies also considered 
composition diversity in terms of the personality types in the 
team, but did not address any particular type of composition. 

Satisfaction was studied in TP1 and TP2 as a measure of 
outcome in the teamwork. TP1 used a three-item scale from 
Gladstein [13] and TP2 used a six-item scale from Pershall 
and Ellis [32]. Although both operationalizations are 
different, the scale from Pershall and Ellis [32] has its 

theoretical basis on the work of Gladstein [13], suggesting 
similarities at the theoretical level. Finally, all studies 
considered the project or course grade as a measure of team 
performance. However, the operationalization of this 
measure was not clearly presented in any study. 

Considering the differences of the operational definitions 
of personality, cohesion, conflict, and satisfaction, it would 
not be feasible to integrate the results at the operational level 
if we were using an aggregative synthesis approach. Using 
an interpretive approach we could compare the differences 
among studies at the conceptual or theoretical level and still 
arrive at consistent interpretations. 

After comparing the concepts across the studies, we 
identified and compared the relationships between concepts 
(TABLE V). Team composition, defined in terms of the 
personality of team members, was the central antecedent 
factor addressed in all four studies. Relationships between 
composition and conflict were found in TP2, TP3, and TP4, 
which also found direct relationships between composition 
and team performance. TP1 and TP4 found relationships 
between composition and cohesion. In particular, TP1 found 
that teams with high levels of Extraversion and 
Agreeableness presented high levels of cohesion.  TP1 and 
TP4 also found relationships between the team processes 
cohesion and conflict. In these studies, high cohesion in 
certain teams tend to reduce conflict, whereas other teams 
with high levels of social conflict showed low levels of 
cohesion. 

No direct relationship between cohesion and outcomes 
such as performance and satisfaction was found in TP1, but 
TP4 found that cohesive teams tend to outperform teams 
with low cohesion. This suggests that other factors act as 
intermediates between cohesion and team outcomes, and we 
proposed to use Effort Applied to the Task as one such a 
factor as in Hackman’s theory [16]. Finally, social conflict 
was clearly related to low levels of performance and 
satisfaction in TP1 and TP2, and TP4 identified that certain 
levels of task conflict were favourable in forcing the teams to 
evaluate different alternatives to approach problems during 
the development of the projects. These results about conflict 
suggested that social and task conflict played distinct and 
potentially opposing effects in the results of teamwork. 

C. Results from phase 5: Translating the studies into one 
another 
We started the translation between studies when we 

identified the relationships between the main concepts and 
built TABLE V in phase 4. In phase 5, we built 
interpretations of all cells in a given row of TABLE V, and 
created first-order translations of them. In this process, we 
produced lines-of-argument consistent with the individual 
accounts, preserving the meanings of concepts from each 
study. These translations are presented in TABLE VI. 

D. Results from Phase 6: Synthesizing the translations 
In phase 6, we synthesized the first-order translations 

produced in the previous phase, creating second-order 
translations with the goal of making a whole and coherent 
account of the synthesized studies.  
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research was carried out. In a meta-ethnographic synthesis, the 
contexts are those from the synthesized studies. In our 
synthesis, we worked to enhance transferability in two ways. 
First, we chose studies from similar or related contexts. 
Second, we extract and presented contextual information in 
TABLES I, II and IV so the readers can quickly assess and 
compare the contexts of the studies with their own context. 

IV. RESULTS 
This section is structured following the phases described in 

Section III. The results of phases 1 and 2 were presented before 
and, thus, in this section we describe the results of phases 3-6. 
In the tables that summarize the results, sentences between 
double quotes are literal transcriptions from each study. 

A. Results from phase 3: Reading the studies 
We collected data about study objective and aspects of the 

study design and development to enable comparisons and also 
to make sense of the translations and interpretations (TABLE 
II). Three studies used a test related to Myers-Briggs Type 
Indicator (MBTI) to access individual personality and only TP1 
used a version of NEO-PI based on the Five Factor Model. TP1 
and TP2 were quasi-experiments and TP3 and TP4 were meta-
ethnographically informed qualitative researches. Consistently, 
data used in the quasi-experiments were quantitative and 
collected through the application of questionnaires in certain 

points during the experimentation process, whereas observation 
was used as the main data collection technique in the 
qualitative studies. In this sense, TP1 and TP2 used a process 
as phenomena approach, whereas the other studies employed 
an approach closer to process as interaction, as discussed in 
Section II. 

Another important similarity among the studies is that all of 
them investigated teams of students in university level courses 
using some type of autonomous team (XP teams in three 
studies). Although this can apparently restrict generalizations 
to other contexts, from an interpretive stance this in fact 
produces a deeper understanding of the phenomena in this 
specific context. From this contextual information, we 
concluded the studies were sufficiently diverse in content and 
type of data to produce rich interpretations and yet were not so 
disparate to allow a consistent synthesis. 

We then read each study again looking for the main 
concepts related to our research question. As the studies 
investigated several different aspects of teamwork, in 
particular, TP3 and TP4, it was important to use the research 
question to keep the focus of our readings. We extracted eight 
concepts related to teamwork and Table III shows in which 
study they were addressed. The contents of TABLES II and III 
summarize the results of phase 3. 

TABLE II.  CONTEXTUAL INFORMATION ABOUT THE STUDIES 

Context TP1 [1] TP2 [24] TP3 [22] TP4 [23] 
Objective "This article analyses the 

relationships between 
personality, team processes, 
task characteristics, product 
quality and satisfaction" 

“We test the impact of 
problem solving 
preferences (a sub-set of 
the MBTI scale) on group 
conflict and performance”.  

“… investigate interactions 
of personalities in software 
engineering (SE) teams and 
how disruptions and lack of 
debate between individuals 
affected performance”. 

"… to gain a qualitative 
understanding of how 
cohesiveness relates to 
personality type, 
performance and adherence 
to a methodology (XP)." 

Sample Second-year computing 
undergraduate students (105 
participants divided in 35 
teams) 

Undergraduate students, 
enrolled in two 15-week 
SE courses. (38 members 
in 9 teams)  

Three teams (5-6 
individuals each) of 
Master’s-level students. 

Five teams (5-6 individuals 
each) of Master’s-level 
students. 

Research Method Quasi-experiment Quasi-experiment Ethnographically-informed  Ethnographically-informed 
Design "The students were divided 

into 35 three-member teams 
… formed at random and … 
blind to the quasi- 
experimental conditions and 
hypotheses." 

"… students were assigned 
to 4-5 person teams: five 
control groups of numerical 
dominant problem solving 
style and four experimental 
groups of diverse styles." 

Convenience sampling of 
the three teams 
participating in the "Maxi 
Project". 

"The teams were selected 
on the basis of personality 
type, nationality and 
previous skills/experience". 

Data Collection "Measurements were taken 
before the project (NEO FFI 
personality test), during the 
project (conflict, cohesion) 
and after the project 
(autonomy, interdependency 
and satisfaction)." 

“At the conclusion of every 
phase of the team project, 
peer evaluations were 
collected. Team members 
were asked five questions 
related to team dynamics”. 

Observations and online 
personality test based on 
the MBTI. 

Observations, focus group 
interviews, document 
analysis, workgroup 
cohesion test, and online 
personality test based on the 
MBTI. 

Setting "Special-purpose project 
with non-professional 
participants (… students) 
undertaking a (toy) project 
using an adaptation of the 
agile XP method within a 
laboratory environment". 

“The semester long 
projects were complex and 
ill-structured, requiring 
teams to consider the pros 
and cons of several design 
options”. 

“The teams … worked on 
real software development 
projects for real clients in 
the project “Maxi Project” 
(a two semester long 
project during 2004-
2005)”. 

 Teams of students 
participating in professional 
software house known as 
Genesys Solutions as part of 
the Software Engineering 
Observatory at the 
University of Sheffield. 

Country Spain United States England England 
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Conclusions

■ Literature review can act as a primary or secondary research method 
■ Systematic literature review guidelines have been proposed 

■ Background in medical science, challenging as such in SE 
■ Balancing between rigour (following the guidelines) and relevance (finding 

relevant primary studies) 
■ However, ideas from systematic reviews can be stolen to conduct a 

semi-systematic review  
■ E.g., reporting on how literature study was conducted in one’s thesis 

■ Being systematic in wrong places or for wrong reasons makes no 
sense 

■ Most important is the understanding gained and reported 
■ Proper analysis 
■ Conceptualisation 
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