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Introduction

Main sources: Practice
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Jorgensen, M., Shepperd, M. (2007A systematic review of
software development cost estimation studies. IEEESE
33(1), 33-53.

Darja Smite , Claes Wohlin,Tony Gorschek, Robert Felt.
(2010).Empirical evidence in global software engineeringa
systematic review. Empirical Software Engineeringl5, 91—
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Marcela Genero, Ana M. Fernandez, H. James Nelsofgeert
Poels, Mario Piattini. (2011) A Systematic Literature Review
on the Quality of UML Models. Journal of Database
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Introduction

Main sources: Practice

Kitchenham, B., Brereton, P., Budgen, D., Turner, M, Bailey,
J., Linkman, S. (2009) Systematic literature reviews in
software engineering — A systematic literature revie.
Information and Software Technology 51 7-15.

® Kitchenham, B. et al. (2010)Literature reviews in software
engineering — a tertiary study, Information and Softvare
Technology 52 (8) 792—-805.

® Fabio Q.B. da Silva, André L.M. Santos, Sérgio Soas, A.
César C. Franga, Cleviton V.F. (2011)Six Years of Systematic
Literature Reviews in Software Engineering: An Updaed
Tertiary Study Information and Software Technology.

Jan 2004-June 2008 54 SLRs
Jul 2008-Dec 2009> 67 SLRs

Total 121 SLRs
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Introduction

Motivation

What is a systematic literature review?

® A systematic review is a means efvaluatingand
interpreting all available research relevatd a
particular research questionor phenomenon of
interest.

® Individual studiescontributing to a systematic review
are calledprimary studies a systematic reviewis a
form of secondary study

® Systematic reviews aim toresent a fair evaluation of
a research topiby using a trustworthy, rigorous, and
auditable methodology.
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Introduction

Motivation

U7

The importance of systematic literature reviews

® Mostresearch stari®r should start with &terature review of some
sort.

®Unless aliterature reviewis thorough and fajrit is of little
scientific value.

® A SLR synthesizes existing worikn @ manner that is fair and seen
to be fair.

® SLRs must be undertaken in accordance with a predefinedtseal
strategy, that must allow theompleteness of the seartb be
assessed.

® Researchers performing a SLR must make every effort to ifglent
and reportresearch thatloes not support their preferred research
hypothesisas well as identifying and reporting researdhat
supports it
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Introduction

Motivation

Reasons to make a systematic literature review

® To summarize the existing evidence concerning a
treatment or technology (e.go summarize the
empirical evidence of the benefits and limitations of
a specific agile methgd

® Toidentify any gapsn current research in order to
suggest areas for further investigation.

® To provide aframework/backgroundn order to
appropriately position new research activities

® To examinethe extent to whictempirical evidence
supports/contradicts theoretical hypotheseseven
to assist the generation of new hypotheses
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Introduction

Motivation

Advantages and disadvantages

The well-defined methodology makes liess
likely that theresultsof the literatureare biased

® They canprovide informationabout the effects
of some phenomenoacross awide rangeof
settingsandempirical methods.

® |n the case of quantitative studies, itgsssible
to combine data usingieta-analytic techniques

®* The majordisadvantag®f systematic literature
reviews is that they require considerabhore
effort than traditional literature reviews.
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Introduction

Motivation

Features of systematic literature reviews

SLRs start by defining aview protocolthat specifies the research
guestion being addressed and the methods that will be used
perform the review.

SLRs are based ondefined search strateghat aims todetect as
much of the relevant literatui@s possible.

SLRsdocument their search strategg that readers can access its
rigorous and completeness.

SLRs require explicitnclusion and exclusion critert® assess each
potential primary study.

SLRs specify the information to be obtained from each prymar
studyincluding quality criteriaby which to evaluate each primary
study.

SLRs are @rerequisitdor quantitativemeta-analysis.
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Introduction

Motivation

Other types of reviews

Systematic Mapping Studies

® When it is discovered thatery little evidence is likely to exist or
that the topic is very broathen a systematic mapping study may
be a more appropriate exercise than a systematic review.

® A systematic mapping study allovtise evidence in a domain to be
plotted at a high level of granularity

® This allows for theidentification of evidence clusteendevidence
desertsto direct the focus of future systematic reviews and to
identify areas for more primary studies to be conducted.
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Introduction

Motivation

Other types of reviews

Tertiary Reviews

® |In a domain where a number of systematic reviews exist ajréad
may be possible to conduct a tertiary review, which isystematic
review of systematic reviewdn order to answer wider research
questions.

® Atertiary reviewuses exactly the same methodola@g/a standard
systematic literature review.

® |t is potentially less resource intensivthan conducting a new

systematic review of primary studies but is dependent oficgerft
systematic reviews of a high quality being available.
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The review process |
Phases (1st version)

PLANNING THE REVIEW

- Identification of the need for a review
« Developing a review protocol

CONDUCTING A REVIEW

Identification of research
Selection of primary studies
Study quality assessment
Data extraction and monitoring
Data synthesis

REPORTING THE REVIEW
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The review process |
Phases (2nd version)

PLANNING THE REVIEW

Identification of the need for a review
Commissioning a review

Specifying the research question(s)
Developing a review protocol
Evaluating the review protocol

CONDUCTING A REVIEW

Identification of research
Selection of primary studies
Study quality assessment
Data extraction and monitoring
Data synthesis

REPORTING THE REVIEW

«  Specifying dissemination mechanisms
¢ Formatting the main report
¢ Evaluating the report




The review process |
Phases (2nd version)

The stages listed above may appear to be sequential, but it
important to recognise that many of thimges involve iteratian

® Many activitiesare initiated during the protocol development
stage, andrefined when the review proper takes place. Fof
example:

® The inclusion and exclusion criteriare initially specified

quality criteria are defined.

® Data extraction formnitially prepared during construction
of the protocol will be amended when quality criteria arg
agreed.

® Data synthesis methoddefined in the protocol may be
amended once data has been collected.

when the protocol is drafted but may be refined aftef

How to perform Systematic Reviews - Marcela Genero

The review process
Planning the review

Identification of the need for a review

Researchers should identéyd review angxisting systematic
reviewsof the phenomenon of interest against appropriate
evaluation criteria:

What are the review’s objectives?
What sources were searched to identify primaryisgitdWere
there any restrictions?

® What were the inclusion/exclusion criteria and hogre they
applied?

® What criteria were used to assess the qualityiofgry studies
and how were they applied?

® How were the data extracted from the primary saRlie

® How were the data synthesised? How were differebhebseen
studies investigated? How were the data combineal?itV
reasonable to combine thestudies? Do the concleifiiow from
the evidence?
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The review process
Planning he review

Commissioning a review

When an organisation requires informaticabout a specific
topic but does not have the time or expertite perform a
systematic literature itself.

® It will commission researchers to perform a systemat
literature reviewof the topic.

® A commissioning documerspecifying the work required must
be written.

® A commissioning document will contain or consider the
following items:
Project Title, Background, Review Questions, Advisorgiing
Group Membership (Researchers, Practitioners, Lay mesnbe
Policy Makers etc), Methods of the review, Project Timetabl
Dissemination Strategy, Support Infrastructure, Budge
References

o

-
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The review process
Planning he review

Specifying the research question(s)

Specifying the research questions is the most itapbpart of any
systematic review.

The review questions drive the entire SLR methaogialo

» The search process must identify primary stuttiasaddress
the research questions.

* The data extraction process must extract theitkates
needed to answer the questions.

» The data analysis process must synthesise thdrdatich a
way that the questions can be answered.

How to perform Systematic Reviews - Marcela Genero




The review process

Planning the review

The research question: Question types

» Assessing the effect of a software engineering
technology.

* Assessing the frequency or rate of a project
development factor such as the adoption of a
technology, or the frequency or rate of project success
or failure.

* Identifying cost and risk factors associated with a
technology.

* Identifying the impact of technologies on reliability,
performance and cost models.

» Cost benefit analysis of software technologies.
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The review process

The research question Planning the review

The critical issue in any systematic review is to ask the
right question.
The right question is usually one that:

* Is meaningfuland important teractitionersas well as
researchers

» Will lead either to changes in current software
engineering practicer to increased confidence in the
value of current practice.

» Identify discrepanciebetween commonly held beliefs

and reality.
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The review process

Planning the review

GSE?

The research question: An Example

Darja Smite , Claes Wohlin,Tony Gorschek, Robert Fe  Idt. (2010).
Empirical evidence in global software engineering: a
systematic review. Empirical Software Engineering, 15, 91-118.

® Question 1What is the state-of-the-art in empirical studiés o

Who is Involved in GSE?

Where are the Development Sites Located?

What is Studied in GSE?

How Successful are the Cases Reported in Literature

Why are Companies Involved in GSE?

® Question 2What is the strength of the empirical evidence
reflected in the empirical GSE?
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The review process

Planning the review

The research question: An Example
Jorgensen, M., Shepperd, M. (2007). A systematic review of
software development cost estimation studies. IEEE TSE 33(1),

33-53.

Fesaarch Question

Main Motivation

Rl Which and how mary joumals include papers on
softeare cost estimation?

Bupport cost estimation raseanchers with a list of journals with
potentially relevant papers.

FO2: To whal edlent are sollware Gost estimation
reseanchess awane of the breadih of potential estimation
shudy sources?

Idently possible shamcomings of Cost eslimation researchers’
searches lor relabed work,

R3: Which joumal is the dominant softears  cost
estimation journal? To what extent does this journal have
ressarch topic biases?

identify the most importand softwearse cost estimation joernal and the
extent to which this journal reflects the totzslity of software cost
estimation regearch.

FeOd: How easy is it o ldentty relevant software cost
estimation journal papers?

wentdy possible shorcomings of inlemet and Brary-based seanches
to idenlily cost estimalion papers.

RQS: How many researchars are there who heve a long
tarm interest in software cost estimation? To what extent
do the imteresis of these researchars afliect the
distribartion of research topics?

Aszeas the vuinerability of software cost estimation research; for
example, there being few ressarchers on paricular topics may
imcrens e vulnerabity.

06 Whal are the most invesbgated  soltware  cost
estimation research topics and how has Ihis chamged
over time?t

Wenldy terkds and possibe  shorloomings J/ opportuniies  for
research topic focus,

FRQI7: What are fhe mast investigated estimation methods
and how has this changed ower lime?

identfy tremds and possibe shordcomings / opportunidies  for
estimation method foous.

ROE: What are he mest Trequently applied reseanch
retheets, amd in whal sluty contaxl (meluding uss of data
sets)? How hag this changed over time?

Idenitity trands and pessitle sherlcomings / epportianilies for he wse
ol resesrch malhods.
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The review process

Planning the review

The research

question: An Example

Marcela Genero, Ana M. Fernandez, H. James Nelson, Geert Poels, Mario Piattini.
(2011). A Systematic Literature Review on the Quality of UM L Models. Journal of
Database Management (to appear).

Research questions

Main motivation

RQ1. Which type of UML model quality has been
investigated by researchers?

To discover the different types of model quality thaeaesh
has paid attention to. Within each type we also wisheuhd
out what concrete quality characteristics were addressed.

RQ2. Which research methods are used in researc|
UML model quality?

h Tmdetermine the level of maturity of this researeldfias
well as to identify opportunities for research.

RQ3. What is the nature of the research results on
UML model quality?

To find the kind of outputs produced by UML model quality
research. This will allow assessing the state ofiéthe

RQ4. Which research goals are aimed at in researg
on UML model quality?

hTo get an idea of the level of maturity and the statais
research field: is it exploring basic concepts, gatberin

knowledge of current practices or aiming at advancing
practice through design science?

| RQ5. Which type of UML diagrams is the focus of théfo discover the UML diagrams that research has focused
research on UML model quality? upon. This could reveal the parts of UML that are consitle
more important than others as well as identify oppotigsi
for further research.
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The review process

Planning the review

Development of a review protocol

» A review protocol specifies the methods that will be used {o
undertake specific systematic reviewp reduce the possibility of
researcher bias

» The components of a protocol include all the elements ofr¢veew
plus some additional planning information:

® Background. The rationale for the survey.
® Theresearch questionghat the review is intended to answer

® The search strategythat will be used to search for primary studieg
including search terms and resources to be searched. Resanclude
digital libraries, specific journals, and conference @eaings.

® Study selection criteria Study selection criteria are used to determin
which studies are included in, or excluded from, a systasmatiiew. It
is usually helpful to pilot the selection criteria on a suhseprimary
studies.

w
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The review process

Planning the review

Development of a review protocol

Study selection procedures The protocol should describe how the
selection criteria will be applied e.g. how many assessdtewaluate each
prospective primary study, and how disagreements amorgsas will be
resolved.

e Study quality assessment checklists and procedurehe researchers
should develop quality checklists to assess the individiatiies. The
purpose of the quality assessment will guide the developwofeshecklists.

» Data extraction strategy. This defines how the information required from
each primary study will be obtained.

» Synthesis of the extracted dataThis defines the synthesis strategy. This
should clarify whether or not a formal meta-analysis is rided and if so
what techniques will be used.

» Dissemination strategy (if not already included in a commissioning
document).

» Project timetable. This should define the review schedule.
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The review process

Planning the review

Protocol review

The protocol is a critical element of any systematic

review.

* Researchers must agree a procedure for reviewing th
protocol.

* If appropriate funding is available, a group of

* independent experts should be asked to review the
protocol.

» The same experts can later be asked to review the fing|
report.

* PhD students should present their protocol to their

supervisors for review and criticism.

[12)

14
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The review process

Conducting the review

Once the protocol has been agreed, the review can
performing the following activities:

1. Identification of research
2. Selection of studies
3. Study quality assessment

4. Data extraction and monitoring progress

5. Data synthesis
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start,

The review process

Conducting the review

Identification of research: Generating a
search strategy
) Search strategies are usually iterative and benefit from:

* Preliminary searches aimed at both identifying existing
systematic reviews and assessing the volume of potent
relevant studies.

* Trial searchers using various combinations of search ter
derived from the research question

* Reviews of research results

» Consultations with experts in the field

How to perform Systematic Reviews - Marcela Genero
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The review process

Conducting the review

Identification of research: Generating a
search strategy

® Initial searches for primary studies can be unéertanitially
using electronic databases but this is not sufficie

® Other sources of evidence must also be searchatk{soes
manually) including:

* Reference lists from relevant primary studies @view
articles

« Journals (including company journals such adBié
Journal of Research and Development), grey litegaie.
technical reports, work in progress) and conference
proceedings

» Research registers

* The Internet

To identify expert researchers
How to perform Systematic Reviews - Marcela Genero

The review process

Conducting the review

Identification of research: Publication bias

» Scanning the grey literature, scanning conference
proceedings.

» Contacting experts and researches working in the area
and asking them if they know of any unpublished resulf

How to perform Systematic Reviews - Marcela Genero
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The review process

Conducting the review

Identification of research: Bibliography
management and document retrieval

 Bibliographic packagesuch as Reference Manager g
Endnote are very usefub managehe large number of
referencesthat can be obtained from a thoroug
literature research.

* Once reference lists have been finalized the full articl
of potentially useful studies will need to be obtained.

=

(D
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The review process

Conducting the review

Identification of research: Documenting
the search

The process of performing a systematic review must
be transparent and replicable:

» The reviewmust be documentad sufficient detail
for readers to be able to assess the thoroughness of
the search.

» The search should be documented as it occurs and
changes noted and justified

» The unfiltered search results should be saved and
retained for possible reanalysis.
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: The review process

Conducting the review

Identification of research: Documenting

4

the search
Data Source Documentation
Electronic database Name of database

Search strategy for each database

Date of search

Years covered by search

Journal Hand Searches Name of journal

Years searched

Any issues not searched

Conference proceedings Title of proceedings

Name of conference (if different)

Title translation (if necessary)

Journal name (if published as part of a journal)
Efforts to identify Research groups and researchers contacted (Names and contact details)
unpublished studies Research web sites searched (Date and URL)
Other sources Date Searched/Contacted

URL

Any specific conditions pertaining to the search
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The review process

Conducting the review

Identification of research: Search String

An example Genero et al. (2011)

The search terms used were constructed using lbeiiiog steps:

. Define the major terms

. Identify alternative spellings, synonyms or retaterms for
major terms.

e Check the keywords in any relevant papers we dyréad.

*  Use the Boolean OR to incorporate alternativelisysl,
synonyms or related terms.

. Use the Boolean AND to link the major terms

The major search terms are “UML” and “Quality”. Takernative
spellings, synonyms or terms related to the maons are
shown in following Table.

How to perform Systematic Reviews - Marcela Genero
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The review process

Conducting the review

Identification of research: Search String

Major terms Alternative terms

Quality quality OR consistency OR maintainability OR
understandability OR completeness OR comprehensiof
OR comprehensibility OR testability OR defect OR

effectiveness OR complexity OR readability OR metric
OR measure OR efficiency OR validation OR verificati

OR layout
UML UML OR Unified Modeling Language
Representation Representation OR diagram OR model

Therefore, we defined the following search string:

(UML OR UNIFIED MODELING LANGUAGE) AND (REPRESENTATION OR
DIAGRAM OR MODEL) AND (QUALITY OR CONSISTENCY OR
MAINTAINABILITY OR UNDERSTANDABILITY OR COMPLETENESS OR
COMPREHENSION OR COMPREHENSABILITY OR TESTABILITY OR DEFECT
OR EFFECTIVENNES OR COMPLEXITY OR READABILITY OR EFFICIENCY
OR VALIDATION OR VERIFICATION OR LAYOUT)
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The review process

Conducting the review

Identification of research :Search String

An exampleKitchenham et al. (2007)

software OR application OR product OR Web OR WWW Idternet OR
World-Wide Web OR project OR development

cross company OR cross organisation OR cross aatzom OR multiple-
organizational OR multiple-organisational model @Bdeling OR
modelling effort OR cost OR resource estimation @&diction OR
assessment

within-organisation OR within-organization OR withorganizational OR
within-organisational OR single company OR singigamisation
Accuracy OR Mean Magnitude Relative Error

The search strings were constructed by linkingdlne OR lists using the
Boolean AND.
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The review process

Conducting the review

Identification of research: Search String

J An exampleSmite et al. (2010)

The final search strings were based on the experience from
the pilot searches and consisted of a Boolean expression:

(A1 OR A2 OR A3 OR A4) AND (B1 OR B2 OR B3 OR B4),
where

Al—qglobal software development Bl—empirical
A2—global software engineering B2—industrial
A3—distributed software development  B3—experiment
Ad—distributed software engineering B4—case study
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The review process

Conducting the review

Identification of research: Search Sources

An exampleGenero et al. (2011)

* SCOPUS database,

« Science@Direct with the subject Computer Science,

* Wiley InterScience with the subject of Computer Science, |
- EEE Digital Library,

* ACM Digital Library,

* SPRINGER database.

w
(==
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The review process

Conducting the review

Identification of research: Search Sources

An exampleKitchenham et al. (2007)

The search strings were used on 6 digital libraries:

®*INSPEC

*El Compendex
®Science Direct
*\Web of Science
®|[EEExplore

®*ACM Digital library
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The review process

Conducting the review

Identification research: Search Sources

An exampleKitchenham et al. (2007)

The search strings needed to be adapted to susptwfic
requirements of the difference data bases.

In addition, the researchers searched severalithdiljournals (J)
and conference proceedings (C) sources:

« Empirical Software Engineering (J)

« Information and Software Technology (J)

* Software Process Improvement and Practice (J)

* Management Science (J)

* International Software Metrics Symposium (C)

« International Conference on Software Enginee(Dy

« Evaluation and Assessment in Software Enginedrimgnual

search) (C)
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The review process

Conducting the review

Identification of research: Search Sources

An exampleSmite et al. (2010)
Compendex,
IEEE Xplore,
Springer Link,
ISI Web of Knowledge,
ScienceDirect,
Wiley Inter Science Journal Finder,
ACM Digital Library
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The review process

Conducting the review

Study selection
Study selection criteria

® Selection criteriashould be decided during the
protocol definition

® |nclusion and exclusion criterishould be based on
theresearch question

® They should be piloted to ensure that they can be
reliably interpreted and that they classify studies
correctly.
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The review process

Conducting the review

Study selection

Study selection criteria: Examplesnero et al.
(2011)

Inclusion criteria

» Papers which dealt with UML and the tangible resaftthe modelling process
(the UML diagram),

» were written in English,

» and were published between 1997 and 2009.

Exclusion criteria:

* pure discussion and opinion papers, studies dtlaitnly in the form of

abstracts or PowerPoint presentations,

duplicates (for example, the same paper includeddre than one database or

in more than one journal),

research focusing issues other than UML modeligyu@br example,

functional size measurement),

or where quality is mentioned only as a generbductory term in the

paper’s abstract and an approach

or other type of proposal related to quality i$ amongst the paper’s

contributions.

Papers were also excluded if they dealt with thality and complexity of

UML as a language (for example, how to make UMLIgmguage simpler)

rather than on the quality and complexity of thedele produced by UML, and

finally if the paper was a summary of a workshop.
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The review process

Conducting the review

Study selection

Study selection criteria: Examples

Kitchenham et al. (2007).

Inclusion criteria:

« any study that compared predictions of cross-company teode
with within-company models based on analysis of single
company project data.

Exclusion criteria:

« studies where projects were only collected from a small lmem
of different sources (e.g. 2 or 3 companies),

« studies where models derived from a within-company data se

were compared with predictions from a general cost estonati
model.

Jargensen and Shepperd (2007)ncluded papers that compare

judgment-based and model-based software development effo

estimation. He also excluded one relevant paper due to

“incomplete information about how the estimates were ety
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The review process

Study selection Conducting the review

Study selection process

® |nitially, selection criteria should be interpreted lib#y, so that
unless studies identified by the electronic and hand keasc
can be clearly excluded based on titles and abstraditspfuies
should be obtained.

® Final inclusion/exclusion decisions should be made affer
full texts have been retrieved. It is useful to maintalistof
excluded studies identifying the reason for exclusion.

Reliability of inclusion decisions

®When two or more researchers assess each paper, agreement
between researchers must be reached
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The review process

Conducting the review

Study quality assessment

It is generally considered important to assess the
“quality” of primary studies

® To provide still more detailed inclusion/exclusion
criteria.

® To investigate whether quality differences provide
an explanation for differences in study results.

® As a means of weighting the importance of
individual studies when results are being
synthesised.

® To guide the interpretation of findings and
determine the strength of inferences.

® To guide recommendations for further research.
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The review process

Conducting the review

Study quality assessment

Quiality relates to the extent to which the
study minimises bias and maximises
internal and external validity

Term Synonyms Definition

Bias Systematic error A tendency to produce results that depart systematically
from the ‘true’ results. Unbiased results are internally valid

Internal validity | Validity The extent to which the design and conduct of the study are

likely to prevent systematic error. Internal validity 1s a
prerequisite for external validity.

External validity | Generalisability, The extent to which the effects observed in the study are
Applicability applicable outside of the study.
How to perform Systematic Reviews - Marcela Genero

The review process

Conducting the review

Development of quality instruments

Itis advisable to :
®build checklists
®assign numerical scale® numerical assessments of quality
can be obtained.

Checklists are also developed by considering bias and iwalid
problems that can occur at the different stages in an emapstady:
Design, Conduct, Analysis, and Conclusions.

Kitchenham et al (2007) in the technical report provide:
®A quality checklist for quantitative studies

® A quality checklist for qualitative studies
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The review process

Conducting the review

Data extraction and monitoring

\ * Design of data extraction forms

® Contents.In addition, to including all the questions needed to
answer the review question and quality evaluation critedata
collection forms should provide standard information
including:

* Name of Review

* Date of Data extraction

» Title, authors, journal, publication details

* Space for additional notes

®Data extraction procedures

® Mutiple publications of the same data

How to perform Systematic Reviews - Marcela Genero

The review process

Conducting the review

Data synthesis

Descriptive synthesis (narrative )

+ Extracted information should be tabulated

Quantitative synthesis
» Descriptive statistics

* Meta-analysis

Qualitative synthesis

How to perform Systematic Reviews - Marcela Genero
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The review process

Reporting the review

Specifying the dissemination strategy
It is important to communicate the results of a systematicere
effectively.

Most guidelines recommend planning the disseminationtegya
during the commissioning stage (if any) or when preparing th
systematic review protocol.

Academics usually assume that dissemination is about tiegor
results in academic journals and/or conferences.

If the results of a systematic review are intended to infagen
practitioners, other forms of dissemination are necessary

1. Practitioner-oriented journals and magazines, 2. Prgss
Releases to the popular and specialist press, 3. Short symnpa
leaflets, 4. Posters , 5. Web pages, 6. Direct communicadion
affected bodies.
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The review process

Reporting the review

Formatting the main systematic review report
Usually systematic reviews will be reported inestdt two formats:

In atechnical reporor in a section of hD thesis
In ajournal or conference paper

A journal or conference paper will normaliyve a size restriction.
In order to ensure that readers are able to prppediuate the

rigour and validity of a systematic reviewprnal papers should
reference a technical report or thesis that costaliithe details

How to perform Systematic Reviews - Marcela Genero
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The review process
Reporting the review
Evaluating systematic review reports
Technical reports are not usually subjected to any indegend
evaluation.
® |If systematic reviews are made available on the Web so tha}
results are made available quickly to researchers ang
practitioners, it is wortlorganising a peer review
® If an expert panelereassembled to review the study protacol
the same panel would be appropriate to undertake peer reviey
of the systematic review report, otherwise several rebeasc
with expertise in the topic area and/or systematic review
methodology should be approached to review the report.
® The evaluation process can use the quality checklists
systematic literature reviews previously mentioned.
How to perform Systematic Reviews - Marcela Genero
Table 9 Structure and contents of reports of systematic reviews
Sechien Subsection Scope
Tatle®
Authership®
Executive summary | Comtent The nwporiance of the 1esearch
or Struenred questian: addressed by the review
Abstraet* Olyjecuves The questions sddressed by the
systematic Ieview
Methods Data Sources, Study selection, Quality
Azzeszment and Data extraction
Resulis Man finding including any meta-
analysis resolts and sensitivity
analysas.
Conclusions Implirations for practice znd fotrs
research
Background Tuenification of the meed for the review
Summary of previons reviews
Review quastions Each mevw question should be
specifiad
Rz Methods Dhata sowrces and search
SOAEEY
Study selection
Study guality assessment
Data extisetion
Data synthaus
Included and Incluson and exclusion critenia
excluded studies Lizt of excluded studies with rationale
for excluzon
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Reqults Fmdings Deserption of primary studies [
Feculn of any quanteative summaries
Details of any meta-analy=is

Senutivity snalvsis
Discussion Principal findings
Soengths and Waaknesses | Strangth and weaknesies of the
svidence mcheded 2 the review
Felation to othe: review:, particalaly
constdenng any differences in gquality
and resulis.

Mesning of findings Duecnon and magnimde of efect
ohaerved in spmwmerised smdies
Appheabiliry {generabzzbhility) of the
findings

Concluzions Escommendations Practical implcations for sofbware
davelopment

Unanswered questions and implieanons
fion fomre research
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research but did fulfil authorzhap
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Lessons learned

The poor quality of search enginavailable (precision,
available fields)

® Researchershould familiarize themselves with how
eachsearch enginbandles search terms

plan which terms will be applied to which searc
engines and once completed, the results and timests
are recorded.
® Due to the apparent fragility of some search engines
patient and opportunistic approach must be adopted.
® The variable quality of the abstractsavailable for
Software Engineering papers
® More lessons learned trereton et al. (2007)

® To avoid redundant searches, researchers should first

5
mp
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Lessons learned

It is useful to show the temporalization of activities (Senét al.,
2010):

Planning Realization Reporting Outcomes

November 2007 . Protocol development Review protocol
: Data retrieval Repository with articles !4
¥ Study selection upon titles

December 2007 . Study selection upon abstracts
: Consensus meeting Primary studies screened

Pilot: data extraction, 3 papers (all) 3 papers reviewed
January 2008 . Process improvement Draft: data extraction form

Revisit reviewed papers
Pilot: data extraction, 10 papers 13 papers reviewed
! (in pairsh
| Process improvement Definition dictionary

: Refined: data extraction form
' Revisit reviewed papers (in pairs)
February 2008 @ Pilot data extraction: | | papers 24 papers reviewed
: (in pairs)

Disagreement resolution (in pairs)

Pilot: data synthesis

March 2008 @ Pilot Report
' Review: data extraction 109 od
: remaining papers PEpES e
June 2008 @ Data synthesis
October 2008 @ Final Report
. . 158
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Lessons Learned

Main findings (da Silva et al., 201):

» The software engineering research community is startingdtupt
SLRs consistently as a research method.

» The number of SLRs is increasing
» The number of researchers and organizatiqrexforming
themis increasing
The integrationof the results of the primary studies wasorly
conductedy many SLRs.

e There was verylittle consistencyin the way the SLRs are
organized.
Many SLRsomitted essential datancluding important parts of
the review protocol.
» The majority of the SLRs:

»Did not evaluatdhe quality of primary studies.

»Fail to provide guidelinedor practitioners thus decreasing
their potential impact on software engineering practice.
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Final remarks

Many of the steps in a systematic review assume that it will he
undertaken by a large group of researchers.

—

® In the case of a PhD student, the most important steps
undertaken are:

® Developing a protocol

® Defining the research question

® Specifying what will be done to address the problem of |a
single research applying inclusion/exclusion criteriad ar]
undertaking all the data extraction

® Defining the search strategy

® Defining the data to be extracted from each primary study
including quality data

® Maintaining list of included and excluded studies

® Using the data synthesis guidelines

® Using the reporting guidelines

(0]
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