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Abstract—Systematic Review has become an essential
scientific method to research in Computer Science, mainly
because interdisciplinary studies and scientific research in the
Internet are demanding it. This work provides a further
analysis on the subject through a systematic review in the
domain of Computer Science, which was performed using
scientific papers databases relevant to Computer Science, from
the years 2006 to 2012. Our research has shown that 75.5% of
the total number of papers are concentrated in the top 10
journals. Only 54.9% of the papers declared in the keywords
that it was a systematic review, and only 75.7% declared it in
their title. Additionally, our research has verified that 59.8% of
the papers are directly related to Software Engineering.

Index Terms—Computer science, technology and education,
interdisciplinary research, software engineering, systematic
review.

. INTRODUCTION

Previously, we have presented a quantitative analysis of
systematic reviews in Computer Science [1] to show its
growing importance. In order to do that, a systematic review
had to be performed, that is, we have done a systematic
review of systematic reviews in Computer Science from 2006
to 2012. Herein, we continue our analysis seeking further
insights on the subject.

The importance of systematic reviews in Computer
Science as a scientific method had to be assessed, because not
only science itself is becoming more interdisciplinary [2], but
Computer Science researches are becoming even more
interdisciplinary. Especially, when the research is related to
the Internet or to human beings.

A systematic review is a method to identify the studies
related to a common subject that aims to obtain unbiased
knowledge in a comprehensive, systematic and replicable
review of the scientific literature. The use of this method in
health care studies was already consolidated in the 80’s [3] to
assess the strength and quality of scientific evidence,
especially with regards to clinical recommendations. Its
benefits are not only applicable in health researches, but it
has also been used in Social Sciences [4], [5].

The interdisciplinary approach in research is also a good
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enough motive for requiring systematic reviews. It implies in
the investigation of two or more fields. That may imply in
much more information to investigate than a traditional
single field research. This would prevent unwanted bias in
the scientific literature review and it could provide, as in the
case of Evidence-Based Medicine [3], the assessment of
strength and quality of scientific evidence.

Hence, this work is a qualitative analysis of Systematic
Reviews in the domain of Computer Science based on a
systematic review. For the organization of this paper, we
chose IMRAD structure [6]: introduction, methodology,
results and discussion. This structure is part of the uniform
requirements for manuscripts submitted to biomedicine
journals from the International Committee of Medical
Journal Editors. The adoption of this framework should
facilitate the information storage and retrieval in international
databases by search engines for research purposes like
systematic reviews and meta-analysis.

Il. METHODOLOGY

A systematic review is a method that gathers a set of
similar primary studies that goes through a selection process
regarding some specified criteria. This work is based on a
systematic review to identify studies which also use the
systematic review in the field of Computer Science [1], that is,
a quantitative synthesis of other reviews of the literature
regarding the Information Technology area.

The Systematic Review performed to support this paper
was published in [1], which was based on the study of two
other Systematic Reviews in Computer Science, Breivold et
al. in [7], and Ampatzoglou and Stamelos in [8], which
followed the guidelines presented in [9].

By the way, the steps of a systematic review may be
divided in:

o To determine the rules for the review implementation;

« To establish the criteria for inclusion and exclusion;

« To investigate relevant studies;

« To assess the quality, the information extraction, and

the synthesis.

The systematic review presented in [1] showed the
statistics of publications of systematic reviews in Computer
Science between 2006 and 2012. A total of 3,645 articles
were examined, out of which 102 were selected, as shown in
Table 1. Additionally, in Fig. 1, it is shown a direct
comparison of the number of selected publications from
scientific databases. Both Table | and Fig. 1 presented here
are an Errata of our previous work presented in [1].

Therefore, the methodology applied to develop this work
was a systematic review with deeper data analysis than
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presented before. Consequently, it may be considered the
continuation of our previous work [1].

TABLE I: OUTCOMES FROM RESEARCH GROUNDED ON SCIENTIFIC

DATABASES
Database Total results Esgfirsshed in Eig?;:hin Lr;(;l:rssed
Journals
ACM 536 535 535 9
Compendex 131 41 40 5
Elsevier 584 584 584 56
IEEE 740 166 166 12
Sience | 12 ‘ ‘ :
Wiley 548 514 509 1
Springer 1094 333 325 18
TOTAL 3645 2178 2164 102

25

20

w— ACM

15 ——FLSEVIER

COMPENDEX

——IEEE
10

—I5I WEB OF SCIENCE

/
7,<><7"‘

‘~\.\v/'
+— -
year
2012

SPRINGER

WILEY

year
2006

year
2007

year
2008

year
2009

year
2010

year
2011

Fig. 1. Comparison among databases.

The results presented in this section are a deeper analysis
of our systematic review presented in [1]. It is based on the
data contained in Tables Il, 111 and 1V, which comprehend the
period between 2006 and 2012.

From Table 11 — quantity of selected papers published per
journal, it is facile to notice that the top 10 journals regarding
the quantity of papers represent 75.5% (77/102). If we
consider a quartile analysis, we have that each quartile has 9
journals and they have the following percentage of papers:

o Q1-73.5(75/102);

» Q2-9.8(10/102);

o Q3-8.8(9/102);

o Q4 -8.8(9/102).

Additionally, it is quite evident the importance of the
journal “Information and Software Technology” of Elsevier,
because it responds for 39.2 % (40/102) of the selected
papers.

From inspection of Table IV, we can observe that the
following papers have the words “systematic” and “review”
in their titles: [S1], [S2], [S3], [S5], [S6], [S7], [S11], [S12],
[S13], [S14], [S15], [S16], [S17], [S18], [S19], [S20], [S21],
[S22], [S23], [S24], [S25], [S26], [S27], [S28], [S29], [S30],
[S31], [S32], [S33], [S34], [S35], [S36], [S37], [S38], [S39],

RESULTS

[S40], [S41], [S42], [S43], [S44], [S45], [S46], [S47], [S49],
[S50], [S51], [S52], [S53], [S55], [S56], [S58], [S63], [S64],
[S68], [S70], [S71], [S72], [S73], [S75], [S76], [S77], [S79],
[S80], [S82], [S85], [S86], [S87], [S88], [S89], [S91], [S92],
[S95], [S97], [S98], [S99], [S100], [S102]. That is, 77 papers
out of 102 (75.7%) express in their title that the paper is a
systematic review.

From the keyword list — Table V, we observe that the
expression “systematic review” appears only 56 times, that is,
it appears 54.9% (56/102) of the selected papers.

From Tables Il and 1V an analysis of terms related to
Software Engineering was performed. These lists show that:
the papers [S3], [S13], [S20], [S30], [S32], [S33],
[S34], [S39], [S43], [S44], [S54], [S57], [S58], [S62],
[S64], [S71], [S75], [S82], [S90], [S91], [S92], [S96]
contain in the keywords “software engineering”, that is,
22 of 102 papers (21.6%) express in their keywords
explicitly that their content is related to Software
Engineering;
and only the papers [S32], [S33], [S34], [S38], [S91],
[S96], [S39], [S43], [S44], [S54], [S57], [S58], [S64],
[S72], [S82] explicit in their titles that their content is
related to Software Engineering, or 14.7%.

However, a thorough examination of the titles and
keywords demonstrate that the list of papers related to
Software Engineering” is: [S2], [S3], [S6], [S12], [S13],
[S14], [S19], [S20], [S22], [S23], [S24], [S28], [S29], [S30],
[S32], [S33], [S34], [S36], [S37], [S38], [S39], [S41], [S43],
[S44], [S45], [S46], [S47], [S51], [S54], [S56], [S57], [S58],
[S59], [S60], [S62], [S64], [S66], [S68], [S71], [S73], [S75],
[S77], [S78], [S81], [S82], [S861], [S88], [S90], [S91], [S92],
[S96], [S97], [S98], [S99], [S100]. In other words, 55 papers
out of 102 (53.9%) are directly related to Software
Engineering in their keywords.

17 None of them

Systematic Review Software Engineering

60 24

Both

Fig. 2. Relation among papers that declare if they are a systematic review and
of software engineering content.

TABLE Il: PAPERS RELATED TO SOFTWARE ENGINEERING

Do not contain Software
Engineering in the title

Contain Software

Papers that Engineering in the title

Contain Software

Engineering in the key 13 9
word

Do not contain

Software Engineering 3 36

in the key word
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It is important to notice that it was difficult to determine if
the papers [S16], [S21], [S25], [S53], [S70], [S80], [S93],
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[S94], [S101] were related to Software Engineering only
through their title and keywords. Then reading their abstract
and introduction, we have determined that only the papers
[S21], [S25], [S70], [S80], [S93], [S101] were related to
Software Engineering. Hence, the total number of papers
related to Software Engineering are 61 or 59.8%, which are
analyzed in Fig. 2 and Table II.

IV. DISCUSSION

The number of published papers of systematic review is
growing in Computer Science in recent years, Fig. 1 [1]. Our
research started with 3,645 papers from which 102 were
selected, that is a survival rate of 2.8%. That means that the
Systematic Review process is laborious and it requires much
attention.

TABLE I1l: QUANTITY OF SELECTED PAPERS PUBLISHED PER JOURNAL.

keywords that it was a systematic review, and only 75.7%
declared it in their title. Additionally, our research has
verified that 59.8% are directly related to Software
Engineering.

Consequently, as in [6], we recommend that every
“Systematic Review” paper in Computer Science should
declare it in their title and keywords. Another
recommendation is to declare that the paper is related to
“Software Engineering” should be explicit in the keywords.
Both statements would facilitate and improve the results of
systematic reviews in software engineering.

Finally, it is important to report that in the Department of
Computer Science of the Federal University of Tocantins
(UFT — Universidade Federal do Tocantins), Systematic
Review has been taught in the discipline of Scientific
Methodology for the last two years resulting in the
publication of papers such as in [1], [10] and this paper itself,
i.e., we have been teaching systematic review for both

Journal Publisher | gty graduate and undergraduate students in an effective way,
Information and Software Technology. Elsevier 40 | which suggests further studies of efficiency in the learning
Journal of Systems and Software Elsevier 9
Empirical Software Engineering Springer 6 process.
IEEE Transactions on Software Engineering |IEEE 6
Software Quality Journal Springer 5 TABLE IV: LIST OF SELECTED PAPERS.
Requirements Engineering Springer 3 Philip Woodall and Pearl Brereton. 2010. A systematic literature
Artificial Intelligence Review Springer 2 [s1] review of inference strategies.Int. J. Inf. Comput. Secur. 4, 2
Computer Standards & Interfaces Elsevier 2 (AUgUSt 2010), 99-117. DOI=10.1504/1J1CS.2010.034813
IEEE Transactions on Engineering EEE ) http://dx.doi.org/10.1504/1J1CS.2010.034813
Management Sonia Montagud, Silvia AbrahZo, and Emilio Insfran. 2012. A
Journal of Applied Sciences IGI Global 2 systematic review of quality attributes and measures for software
ACM Computing Surveys ACM 1 [S2] pproduct lines. Software Quality Control 20, 3-4 (September 2012),
ACM Transactions on Computing Education ACM 1 25-486. DOI1=10.1007/s11219-011-9146-7
Advanced Engineering Informatics Elsevier 1 http://dx.doi.org/10.1007/s11219-011-9146-7
COMPUTERS INFORMATICS NURSING Kluwer 1
Computer Supported Cooperative Work Springer 1 Maria\&\#45;Cruz Valiente. 2010. A systematic review of research
|EEE Transactions on Education |EEE 1 on integration of ontologies with the model\&\#45;driven
Foundations and Trends in Information [S3] @pproach. Int. J. Metadata Semant. Ontologies 5, 2 (May 2010),
Retrieval Elsevier 1 134-150. DOI=10.1504/1JMS0.2010.033283
Future Generation Computer Systems Elsevier 1 http://dx.doi.org/10.1504/1JMS0.2010.033283
Health Research Policy and Systems Springer 1 E. W. Lang, A. M. Tomé& I. R. Keck, J. M. G&riz-S&z, and C. G.
Higher-Order and Symbolic Computation Springer 1 Puntonet. 2012. Brain connectivity analysis: a short survey. Intell.
|EEE Software |EEE 1 [S4]  |Neuroscience 2012, Article 8 (January 2012), 1 pages.
IEEE Transactions on Software Engineering IEEE 1 DOI=10.1155/2012/412512
IET software \EEE 1 http://dx.doi.org/10.1155/2012/412512
__Intelligent Neuroscience i Hindawi. 1 Barbara A. Kitchenham, Pearl Brereton, Mark Turner, Mahmood
International Journal of Enterprise Information 1G] Global 1 K. Niazi, Stephen Linkman, Rialette Pretorius, and David Budgen.
i Systems i [S5] 2010. Refining the systematic literature review process--two
International Journal of Information and Inderscience 1 participant-observer case studies. Empirical Softw. Engg. 15, 6
i Computer Security i (December 2010), 618-653. DO1=10.1007/s10664-010-9134-8
International Jf;t:]?z(i)l :;; :\C/)Igit:gata, Semantics Inderscience 1 http://dx.doi.org/10.1007/s10664-010-9134-8
Journal of Database Management 1G] Global 1 Mario Piattini, Geert Poels, Marcela Genero, Ana M.
Journal of Network and Computer Applications Elsevier 1 Fernandez-Saez, and H. James Nelson. 2011. Research Review: A
Journal of Network and Computer Applications Elsevier 1 [S6] gyit%matllcvlur:eratuzrg R;VJ'eYV gg I?e (jga;gy of UML Models. J.
Journal of the American Society for Information i a a_ase anage. 22, (July ), 46-70.
Science and Technology Wiley ! E OI/—/30.ile;B/]dlm(sZOglg/?dOlogo 070103
Multimedia Systems Springer 1 ttp://dx.doi.org/10.4018/jdm. 20110701
Procedia Technology Elsevier 1 ISudhanshu Tyagi and Neeraj Kumar. 2012. Review: A systematic
Journal of Systems and Control Engineering | Domain analysis | 1 7] ;er\cljltz\::vo(l)?ocrw\?itferllgsgs ire]gsrc())ru:ent\g/vgerﬂ;nIJqul\?:t\tj\?séirl;%%rt] I,_AEp?IC?G
Service Oriented Computing and Applications Springer 1 2 (March 2012), 623-645. DOI=10.1016/j.jnca.2012.12.001
http://dx.doi.org/10.1016/j.jnca.2012.12.001
. Boris Danev, Davide Zanetti, and Srdjan Capkun. 2012. On
Our research has shown that the top 10 journals that had physical-layer identification of wireless devices. ACM Comput.
published more systematic reviews papers in Computer | [S8] fsurv. 45,1, Article 6 (December 2012), 29 pages.
Science represents 75.5% of the total number of papers. The DOI=10.1145/2379776.2379782
b . | di that “Infe . d http://doi.acm.org/10.1145/2379776.2379782
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[rwes] P application [Kwigs) | Evolvability [KW266] | Testing
Service-based analysis
[KW89] | Computer game | 1 [Kw230] systems Experimental
Comouter Service-oriented [KW126] softyvare_ [KW267] | Tools
[KW90] scienl():Lej 1| | kw231 | system engineering
engineering [Kwiz7) | EXperimental [KW268] | Transformation
Computer Small and medium study
[Kwo1] 1| | [Kkw2s2] | software [KW128] | experimentation (kwzeg] | UML state
software ; machines
enterprises Unactionabie alert
Computing [KW129] | Experiment KW270 nactionable aler
- KW2 periments [ ] o
[KW92] education 1 [l 33] SMEs . Sn-?agolcl —
Conceptual KW130 xtreme [KW271] nified Modeling
(KWSST | Mrodel Quality | [Kw234] | SOA [ 1 | programming Language UML
[KW94] :\:Aoor:jceeigtual 1 [KW235] | Software changes [KW131] | fingerprinting [KW272] | Usability
Finite state
[KW95] | Control syste 1 [Kw236] | Software clone (kw1s2] | - chines [Kw273] | Usefulness
[KW96] Control_system 1 [KW237] software_ [KW133] Free/open source [KW274] Variability
synthesis complexity software management
[KW97] Contr_olled 1 [KW238] sof_twar_e cost [KW134] Genetic ) [KW275] Variant-rich
experiment estimation programming processes
[KW98] | Cost benefit 1 [Kw239] | Software design [KwW135] | Global software [Kw276] | Warning
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engineering prioritization
[KW136] | group projects 1 [KW277] | Wave filters 1

GWG (game . .
[KW137] world graph) 1 [KW278] | Web engineering 1
[KW138] | Human errors 1 [KW279] | wireless device 1
[KW139] | Identification 1 [Kw280] | World Wide Web | 1
[KW140] | Industry 1 [Kw281] | WSN 1
[KW141] |nferenf:e 1

protection

APPENDIX

In this appendix, we present three tables. The first shows
the number of selected papers per journal from 2006 to 2012;
the second lists the selected papers from 2006 to 2012; and
the third is a list of all keywords of the selected papers from
2006 to 2012.
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