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Abstract

This document is a protocol for extending a completed tertiary study that investigated the
adoption of evidence-based software engineering and, in particular, the use of systematic
literature reviews to aggregate software engineering primary studies. The original study
was based on manual search of 13 journals and conference proceedings. This protocol
defines a plan to extend the original tertiary study to include additional primary studies
found by an electronic search of multiple digital libraries.
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1. Background

Kitchenham et al. [2] recently completed a tertiary study aimed at investigating the
adoption of evidence-based software engineering and in particular the use of systematic
literature reviews to aggregate software engineering primary studies. The tertiary study
was based on a manual search of 13 journals and conference proceedings (see Table 1)
from 1st January 2004 to 30th June 2007

This study will extend the scope of the original study by means of an automated search of
a variety of digital libraries. There are two main reasons for undertaking this study:

1. This study is being undertaken as a part of the EPSRC EPIC project which is
investigating issues associated with the adoption and use of systematic literature
reviews [1]. It will be organized as an EPIC case study investigating the value of
manual and automated search processes ([1], RQ6) and the importance of broad
search processes ([1], RQ3 and provisionally RQ2).

2. If the results of this study are available before September, 2008, they will be used
to extend a journal paper describing the original tertiary study that has been
accepted subject to amendments by Information and Software Technology.

Table 1 Sources used in original tertiary study

Source

Information and Software Technology (IST)

Journal of Systems and Software

IEEE Transactions on Software Engineering

IEEE Software

Communications of the ACM (CACM)

ACM Surveys

Transactions on Software Engineering Methods (TOSEM)

Software Practice and Experience

Empirical Software Engineering Journal (EMSE)

IEE Proceedings Software (now IET Software)

Proceedings International Conference on Software Engineering (ICSE
04, 05, 06,07)

Proceedings International Symposium of Software Metrics (Metrics04,
Metrics05)

Proceedings International Symposium on Empirical Software
Engineering (ISESE 04, 05, 05)

The research questions to be addressed by this study are exactly the same as those
addressed by the original study:

o How much EBSE activity has there been since 2004?

o What research topics are being addressed?

o Who is leading EBSE research?

e  What are the limitations of current research?



2 Roles and Responsibilities

This study will be the responsibility of an RA supported by a Supervisor (David Budgen).
Other members of the EPIC team (Pearl Brereton, Barbara Kitchenham, Steve Linkman,
Mark Turner, Mahmood Niazi) will act as additional members of the SLR team to
provide support for the selection, quality evaluation and data extraction, and reporting
process.

3 Search Process

The search process for this study will be based on an automated search of the following
digital libraries covering the time period 1st January 2004-30th June 2007:

ACM

IEEE

SCOPUS

Google Scholar

Web of Science

SpringerLink

3.1 Search Strings

The RA will develop the search strings used for the automated search using the
following terms:

Systematic

Literature

Review

Survey

The RA will develop specific search strings for each digital library and will revise the
strings until they are able to detect all the papers found by the original manual search (see
Appendix 1).

3.2 Inclusion criteria

Articles on the following topics, published between Jan 1% 2004 and June 30th 2007, will

be included

e  Systematic Literature Reviews (SLRs) i.e. Literature surveys with defined research
questions, search process, data extraction and data presentation

. Meta-analyses (MA)

. SLRs relating to Software Engineering related topics (i.e. topics related to the
development, maintenance, project & quality management of software intensive
applications)

3.3 Exclusion Criteria

The following types of studies will be excluded

. Informal literature surveys (no defined research questions, no search process, no
defined data extraction or data analysis process).

o Papers discussing process of EBSE, SLRs or Meta-analyses.



. SLRS related to Information Systems topics such as those related to evaluating
installed systems/applications
e  SLRsrelated to HCI topics such as usability testing & evaluation

When an SLR has been published in more than one journal/conference, both versions of
the study will be reviewed for purposes of data extraction.

3.4 Initial Primary Study Selection Process

Once the search strings have been fully developed and tested, the RA will use the strings
to extract the title and abstract all articles in the digital libraries found by the search
strings.

Stage 1: The title and abstract of each article from each digital library will be reviewed
against the inclusion and exclusion criteria and any papers that are clearly irrelevant will
be excluded.
Stage 2. The lists from each digital library will be collated and duplicate references
removed.
Stage 3 Candidate articles identified in the original tertiary study (see Appendix 1) and
those later excluded from the study, (see Appendix 2) will be removed from the Stage 2
list of candidate studies
Stage 4 Full copies of all the candidate studies remaining after stage 3 will be reviewed
against the inclusion and exclusion criteria.
Stage 5. The remaining studies will be checked for duplicate reports by checking papers
that have the same authors and cover similar topics. At the end of this stage:
e Each article should have a unique reference number
e Each study should have a unique reference number, allowing for multiple studies
in a single article and several articles reporting the same study.
e Each article will be identified as journal article, a conference paper, book
chapter, technical report or other.

The RA will perform stages 1-3 and stage 5 supported by the supervisor. To complete
Stage 4, the RA will assign each paper at random to two members of the research team
and each person will decide whether or not to include the paper, excluded papers will be
marked as either an irrelevant paper or an unstructured literature survey. Any
disagreements about the inclusion of a paper will be mediated by another member of the
team. The three team members must discuss the disagreement until the status of the
article is finally resolved.

3.5 Final Primary Study Selection Process

The RA will review the references of each primary study remaining after Stage 5 and
identify any additional candidate primary studies not already included in the selected
primary studies. The candidate studies will be read by two other team members and
marked for inclusion or exclusion. Any disagreements will be resolved by a third member
of the team.



4

Quality Assessment

Each SLR identified by the selection process, will be evaluated using the DARE criteria
[3]. The criteria are based on four questions:

Are the review’s inclusion and exclusion criteria described and appropriate?
Is the literature search likely to have covered all relevant studies?

Did the reviewers assess the quality/validity of the included studies?

Were the basic data/studies adequately described?

The questions are scored as follows:

Question 1: Y (yes), the inclusion criteria are explicitly defined in the study, P
(Partly), the inclusion criteria are implicit; N (no), the inclusion criteria are not
defined and cannot be readily inferred.

Question 2: Y, the authors have either searched 4 or more digital libraries and
included additional search strategies or identified and referenced all journals
addressing the topic of interest; P, the authors have searched 3 or 4 digital libraries
with no extra search strategies, or searched a defined but restricted set of journals
and conference proceedings; N, the authors have search up to 2 digital libraries or
an extremely restricted set of journals.

Question 3: Y, the authors have explicitly defined quality criteria and extracted
them from each primary study; P, the research question involves quality issues that
are addressed by the study; N no explicit quality assessment of individual primary
studies has been attempted.

Question 4: Y Information is presented about each primary study; P only summary
information is presented about papers; N the results of the individual studies are not
specified.

The scoring procedure is Y=1, P=0.5 and N=0 or Unknown.

The RA will allocate each study to two members of the research team at random. The
quality data will be extracted by both researchers independently and then cross-checked.
Any disagreements will be mediated by a third team member. For all “Unknown” scores
the authors of the primary study will be contacted to determine the appropriate score

5

Data Collection

The data extracted from each study will be the same as that used for the original tertiary
study, i.e.:

The source (i.e. the conference or journal that published the study).
The year when the study was published. Note if the study was published in several
difference sources all dates will be recorded and the first date will be used in any
time-based analysis used to track the EBSE activity over time.
Classification of study:

0 Type (Systematic Literature Review SLR, Meta-Analysis MA)



0 Scope (Research trends or specific research question).
Main software engineering topic area.
The author(s) and affiliation (organisation and country).
Research question/issue.
Whether the study made reference to an EBSE paper or the original SLR Guidelines
(Kitchenham, 2004).
How many primary studies were analysed.
Whether the study proposed practitioner-oriented guidelines.
Summary of study.
Quality score for the study.

The data for each study will be extracted independently by the two researchers who
performed the quality assessment for the study. Any disagreements will be mediated by a
third member of the research team.

6 Data Analysis

The RA will tabulate the data in exactly the same format as the original tertiary study [2].
These tables will be kept separately for analysis by the EPIC case study team. Then the
data from the original study and this study will be integrated into combined tables
indicating clearly whether the study was found in the initial study or the current study.

The RA will review the results of the initial study and amend the results as necessary
given the additional data.

7 Dissemination

The results of the study will be used by the EPIC case study team to investigate the
relevant case study research questions. In addition, if the study is completed before
September 2008, Barbara Kitchenham will use the results to update the tertiary study
paper provisionally accepted by IST.

8 Schedule

Task Role Responsible Required Completion Date
Complete protocol SLR team (BAK) May 30 2008
construction

Test and finalize search RA plus supervisor (DB) RA start plus 1 week
strings

Complete Primary Study RA plus SLR Team RA start + 3 weeks
selection

Complete Data Extraction RA plus SLR team RA start + 6 weeks
Complete Analysis RA plus supervisor RA Start + 8 weeks
Update IST paper with SLR team (BAK) 20 September 2008
results
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