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ABSTRACT
Context: The internet has become a vital channel for disseminating and accessing scientific literature
for both the academic and industrial research needs. Nowadays, everyone has wide access to scientific
literature repositories, which comprise of both “white” and “grey” literature. The “grey” literature, as
opposed to “white” literature, is non-peer reviewed scientific information that is not available using
commercial information sources such as IEEE or ACM. A large number of software engineering
researchers are undertaking systematic literature reviews (SLRs) to investigate empirical evidence in
software engineering. The key reason to include grey literature during information synthesis is to
minimize the risk of any bias in the publication. Using the state of the art non-commercial databases
that index information, the researchers can make the rigorous process of searching empirical studies in
SLRs easier. This study explains the evidence of grey literature while performing synthesis in
Systematic Literature Reviews.
Objectives: The goals of this thesis work are,
1.
2.

To identify the extent of usage of Grey Literature in synthesis during systematic literature
reviews.
To investigate if non-commercial information sources primarily Google Scholar are
sufficient for retrieving primary studies for SLRs.

Methods: The work consists of a systematic literature review of SLRs and is a tertiary study and
meta-analysis. The systematic literature review was conducted on 138 SLRs’ published through 2003
until 2012 (June). The article sources used are IEEEXplore, ACM Digital Library, SpringerLink and
Science Direct.
Results: For each of the selected article sources such as ACM, IEEEXplore, SpringerLink and
Science Direct, we have presented results, which describe the extent of the usage of grey literature.
The qualitative results discuss various strategies for systematic evaluation of the grey literature during
systematic literature review. The quantitative results comprise of charts and tables, showing the extent
of grey literature usage. The results from analysis of Google Scholar database describe the total
number of primary studies that we are able to find using only Google Scholar database.
Conclusion: From the analysis of 138 Systematic Literature Reviews (SLRs’), we conclude that the
evidence of grey literature in SLRs is around 9%. The percentage of grey literature sources used in
information synthesis sections of SLRs is around 93.2%. We were able to retrieve around 96 % of
primary studies using Google Scholar database. We conclude that Google Scholar can be a choice for
retrieving published studies however; it lacks detailed search options to target wider pool of articles.
We also conclude that grey literature is widely available in this age of information. We have provided
guidelines in the form of strategies for systematic evaluation of grey literature.

Keywords: Systematic Literature Review, SLR,
Grey literature, Google Scholar.
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Glossary
We/ authors refer to Affan Yasin and Muhammad Ijlal Hasnain, writer of this thesis work.
Researchers refer to general researchers all over the world. The terms “systematic review”
and “systematic literature reviews” are interchangeable in this study context.
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1

INTRODUCTION

1.1

Background
Over the past decade, the internet has emerged as an essential source of
information for everyone [1]. It has become the first source to which people normally
turn if they need any information. In scientific community, academic researchers are
now equipped with state of the art sources of scientific articles and meta-data research
tools for their research. The online presence of scientific communities, discussion
boards and blogs owned by notable authors is an important source of up-to-date
scientific information [2]. However, most of the information published in online
communities, blogs and discussion boards is considered as “Grey” by the definition of
Grey Literature.
The Grey Literature, by Luxembourg definition, is, "Iinformation produced on all
levels of government, academics, business and industry in electronic and print formats
not controlled by commercial publishing i.e. where publishing is not the primary
activity of the producing body." [3]. In general, grey literature publications are volatile
in nature and lack bibliographic controls such as place and date of publication, details
of author and publisher. These tendencies of grey literature make it difficult to index
and categorize it. The grey literature is often referred as “fugitive literature” as it is
semi-published and difficult to locate [4] [16]. Grey literature includes reports, theses,
conference proceedings, bibliographies, technical specification and government policy
documents. Grey literature, though not peer-reviewed thoroughly, is still an important
source of information [6]. It complements in a research in many different ways.
Typically, at the start of a research endeavor, the first-hand information about a
particular problem is collected through grey literature. This includes a quick search for
the problem topic over the internet and further discussion with other research
personnel [7] [17].
It is worthwhile to note that grey literature, although not peer-reviewed, is often
produced by scholars and scientists of their respective fields and is of high quality and
detail [6]. According to Soule and Ryan [7], grey literature is becoming a common
means for information exchange because it is available on a timelier basis than
literature published by commercial information sources. For instance, the conference
papers are in access to public long before the published articles. Beside these traits,
grey literature is focused, in-depth and up-to-date information about any topic [26].
The growth of internet has immensely broadened the access to grey literature [1] [14].

1.2

Grey Literature in Current Era
The internet has changed the overall publishing nature of scientific literature. It
offers tools and channels for researchers as well as individuals to produce, publish and
assess scientific information [8]. The internet has not only widened the access to grey
literature but also produced new challenges for researchers, like how to include grey
literature into research. The main challenge concerns the ability to provide reliable
assistance in using grey literature and maintain authentication of grey literature [14]. A
recent example of such challenge was faced by the journal, Science. A journal paper in
which researchers have claimed to identify a set of genes that can predict human
longevity with 77% accuracy, received rapid feedback and enough criticism just after
an hour of online publication [5]. The online researchers were much skeptic about the
environment and controls in which the study was conducted. Therefore, a large
number of scientist authors discussed this specific paper in their blogs, twitter and
other social media platforms. The same situation was experienced by the authors of a
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paper in which they claimed that heralding bacteria use arsenic rather than phosphorus
in their DNA backbone [4]. The online publication of this paper was followed by
immense criticism from the scientific community.
The academic research endeavor often starts with a literature review. With
abundant sources of information both producing grey and white literature, it is
important to carefully examine the information sources while exploring for literature.
The grey literature plays a vital role by giving the up-to-date and summarized firsthand information about the research problem [6]. This helps researcher to quickly
familiarize about current developments in the research topic.
Franco-Dutch study analyzed 64 scientific articles for grey literature citations. The
analysis of thousands of citation showed the proportion of grey literature cited in
scientific publications [17]. According to the study, the relative importance of grey
literature depends on the research fields. For instance, in medical and health sciences,
there is a preference for journals and conventional information sources among
researchers, while in other engineering sciences, grey literature sources are used
around half of total sources cited [18].
In software engineering research, there is a continuous growth in the conducted
empirical studies [9]. The researchers are adopting systematic approaches to produce
summary of evidence for a particular research problem. The inclusion of grey literature
as a source for primary studies is essential to control and minify the publication bias.
The threat of publication bias arises while searching the primary studies for inclusion
in SLR [7]. The term publication bias refers to the problem that the studies with
positive results are most likely to be included as primary studies in systematic review
than the studies with negative results. The concept of “positive” and “negative” is
subject to the viewpoint of researcher and can lead to inflated findings [11]. Some of
the strategies to tackle this issue are to scan for grey literature, conference proceedings
and unpublished results by contacting colleagues and researchers [9].
The importance of including grey literature in systematic literature review
demands a study to investigate the evidence of grey literature used in synthesis during
systematic literature reviews.
As stated above, the inclusion of grey literature is necessary to remove publication
bias in systematic literature reviews [13] [15]. Acquiring grey literature is considered a
tiresome task. But, fortunately, with the growth of internet, we have efficient search
engines for searching scholarly articles. We can now control and refine our search
results more effectively. Google Scholar (GS) provides a simple interface for
searching scholarly literature over internet. The search results are from many different
sources such as journals, theses, books, abstracts, reports, proceedings, literature
published on university websites and from lots of online literature repositories. GS
ranks the documents on the basis of different attributes like where the article was
published, who are the authors and how recently the article has been cited by other
scholars [28]. GS indexes both “white” and “grey” literature published around the web
from peer reviewed journal articles to lecture notes and documents published through
universities.
The process of selecting primary studies for systematic literature review can be
very laborious, time-consuming and rigorous [27]. Manual searches are conducted on
different information sources to pile up primary studies. On the other hand, we have
Google Scholar that retrieves results from all major databases and orders them on the
basis of different attributes described above [28].
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It will be interesting to know if researchers can rely only on Google Scholar for
searching research articles instead of searching separately in each of the databases. The
results may help in saving a lot of effort that researchers exert in collecting scholarly
content for their research.

1.3

Research Problem
The internet is transforming the whole value chain of publishing by offering tools
and channels for disseminating and assessing grey literature in forms of research blogs,
discussion boards and social media [3]. The inclusion of grey literature is inevitable
for minimizing publication bias during systematic literature reviews. The importance
of including grey literature in systematic literature review demands a study to
investigate the evidence of grey literature being used in synthesis during systematic
literature reviews.

1.4

Aims and Objectives
The overall aim of conducting this study is to find how much grey literature has
been used (in percentage) in systematic literature reviews in software engineering and
explore if it is feasible to only use Google Scholar for finding scholarly articles for
academic research.
The aim was achieved by accomplishing the following objectives.
• Identify the strengths and weaknesses of grey literature.
• Explore the usage of grey links/ literature in systematic literature reviews.
• Investigate and examine the Google Scholar database by performing a
rigorous search for literature.
• Identify method(s) to evaluate the quality of grey literature.

1.5

Research Methodology
We have chosen systematic literature review methodology to investigate the
evidence of grey literature in SLRs. Developing a review protocol is a critical element
of systematic review. The review protocol helps in controlling bias and to provide
scope for study replication [12]. We have developed the review protocol and then
evaluated it iteratively. The understanding of problem increased with each step of the
iteration and helped us to refine our search strategy and research questions.
“Most authors claimed that the rationale behind SLRs was the formalized,
repeatable process for systematically searching a body of literature to document the
state of knowledge on a particular subject.” [30]

1.6

Suitability of Selected Methodology
The study is conducted as a systematic literature review based on guidelines
proposed by Kitchenham. Systematic literature reviews are recommended methods for
aggregating empirical evidence in software engineering [11] [12]. The SLR
methodology is driven by using a predefined review protocol that aims to be unbiased
by being auditable and repeatable [30]. There are two different types of SLRs;
i) Conventional SLRs ii) Mapping Studies [31].
We have selected the conventional SLR type for this study. The conventional SLR
approach aims to aggregate results related to a specific research question by ignoring
the topic area. The research questions are like “Is TDD (Test Driven Development)
methodology more effective at defect detection than BDD ( Behavioural Driven
Development)?” In systematic mapping studies, the focus is to find and classify
evidence on a specific topic area. The research questions are like “What do we know
about Integration Testing?” This type of questions may help to identify available
literature about a topic area prior to conducting conventional systematic literature
reviews. In our study, we are not concerned with the topic area of primary studies. We
10

are concerned with collecting SLRs of any topic area within Software Engineering to
find the evidence of grey literature within the primary studies of our collected SLRs.
The other research methodologies i.e. surveys, experiments and case studies seem
to be irrelevant to our study context. Surveys are conducted when the use of a
technique has already taken place. In our study, we are not assessing any specific
technique rather collecting overall evidence of grey literature in SLRs. Similarly, case
studies are most suitable for industrial evaluations. In our study, we are not evaluating
any industry adopted practice. Our study is focused on SLRs published in academia.
For the data synthesis, we have chosen quantitative synthesis i.e. meta-analysis.
An alternative would have been to use thematic analysis. Thematic analysis is used for
qualitative analysis. In thematic analysis, themes are identified that reflect their textual
data. In our opinion, the thematic analysis would lead to undesirable results in forms of
data themes, which would be hard to synthesize for finding grey literature evidence. In
our study, we are investigating the extent (in percentage) to which grey literature has
been used and a conventional SLR with meta-analysis was considered as a most
suitable methodology for this study.

1.7

Related Work
We have searched for all types of studies i.e. SLRs, case studies and experiments
about grey literature evidence in Software Engineering. We have found that the usage
of grey literature in Software Engineering has not been adequately investigated before
and that is why we are unable to find appropriate related work studies. Although, we
have retrieved around 120 results while searching for exact term “grey literature” in
computer science/ software engineering sections of major databases (IEEE, Science
Direct, ACM Digital and SpringerLink), we have found that most of the articles are
irrelevant and discussed about grey literature traits rather than investigating its
evidence in particular area.
To broaden our understanding about grey literature and its evidence, we have
looked up for work performed in other research fields such as health sciences. We
have found that grey literature has been given significant importance in health science
field. In health sciences, research has been undertaken to investigate grey literature
usage [37], assess the quality of grey trials [34] and if this literature inclusion in metaanalysis and systematic literature reviews is elementary [35] [36] [38]. The study by
Hopewell, McDonald et al concluded that the published trials show an overall greater
treatment effect than grey trial, therefore, researchers undertaking SLRs should search
for trials in both the published and grey literature in order to help minimize the effects
of publication bias [35]. The same type of results is reported by McAuley, Pham et al.
[38] and later by Conn, Valentine et al [36] in their study about meta-analyses. Their
studies conclude that meta-analyses that exclude grey literature likely over-represent
studies with statistically significant findings, inflate effect size estimates, lead to
exaggerated estimates of intervention effectiveness, and provide less precise effect size
estimates than meta-analyses including grey literature.
Perhaps, the most notable work in grey literature analysis has been done by Farace
and Schopel. They conducted a citation analysis study [33] and a follow-up survey
study [18] while analyzing grey literature in publications from various science
disciplines. They performed analysis on nearly thousand citations and concluded that
the relative importance of grey literature is largely dependent on research disciplines
and subjects, methodological approaches, and sources used. They also observed that
in some fields, especially the life sciences and medical sciences, there has been a
traditional preference for conventional distribution media (journals), while in others,
such as agriculture and the engineering sciences in general, grey literature resources
11

tend to predominate. These couple of studies contain comprehensive analysis of grey
literature and added valuable initial input for our research.

1.8

Research Questions
The research questions are the driving force behind entire systematic literature
review methodology [12]. The research questions are derived from the need of
performing systematic literature reviews. The following research questions were
derived from aims and objectives.
RQ1. What is the extent of usage of grey literature in systematic reviews?
RQ2. What are the strategies that can be used to categorize grey literature (non-peer
reviewed)?
RQ2.1 What are the strengths and weaknesses of those categorization strategies?
RQ3. What is the extent of usage of grey literature in information synthesis (in order
to reject or strengthen any arguments) ?
RQ4. To what extent does Google Scholar bring the same results as we get from
commercial research databases such as ACM, IEEE, SpringerLink, and ScienceDirect
?
RQ4.1 To what extent does GS has indexed research papers?

1.9

Thesis Outline
This thesis report is structured based on following sections.
Chapter 1, Introduction, introduces the research problem and objective of this
study.
Chapter 2, Systematic Literature Review, reports the systematic literature review
undertaken in this study.
Chapter 3, Results and Analysis, presents the results and analysis of the systematic
literature review.
Chapter 4, Strategies for Grey Litearture, presents the strategies for taking grey
literature into account more systematically.
Chapter 5, Discussion, has a discussion about grey literature strengths weaknesses
and the discussion about Google Scholar results.
Chapter 6, Conclusion, briefly describes the overall thesis and results.
Chapter 7, References, contains references used in this study.
Chapter 8, Appendix, contains figures, tables and other complimentary material of
this thesis.

1.10

Terminology
The terminologies used in the report are tabulated below.

Table 1: Terminologies
Terms/Abbreviations
SLR(s)
GL
RQ
GS
EBSE

Definition
Systematic Literature Review(s)
Grey Literature
Research Question
Google Scholar
Evidence Based Software Engineering
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2

SYSTEMATIC LITERATURE REVIEW
Systematic literature reviews (SLRs) are the recommended evidence based
software engineering (EBSE) method for aggregating evidence [11] [12]. SLRs help to
summarize the existing empirical evidence particular to a research question or topic
area. A systematic review synthesizes existing work in a fair manner and reports the
findings in a summarized format. The number of undertaken empirical studies in
software engineering is on rise therefore; systematic literature reviews in software
engineering are becoming more frequent [12].

2.1

Method
The SLR reported in this thesis is undertaken based on the original guidelines of
performing systematic literature reviews proposed by Kitchenham [9]. The objective
of conducting this systematic review is to find and summarize all existing evidence of
grey literature found in systematic literature reviews in the field of Software
Engineering. The secondary objective of this study is to investigate the Google
Scholar, search engine, and see if we come up with as many primary studies as our
SLRs do. Figure 1 illustrates the development of review protocol used in this study.

Identification of
Research
Questions

Perform Pilot
Search

Define Search Scope &
strategy

Define inclusion/
exclusion criteria

Design Data
Extraction

Perform Pilot Data
Extraction

Define Data
Synthesis and
presentation

Figure 1: Development of Review Protocol
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The review is classified as tertiary literature review since the goal of this study is to
assess systematic literature reviews (that are referred to as secondary studies). The
research questions addressed by this study are already presented in the introduction
section of this document.

2.2

Search Strategy
Our search strategy was aimed to extract maximum number of systematic reviews
from the selected databases. We examined our research questions to derive the initial
search terms and keywords. We limited our search of articles published from year
2004 till 2012 (June) because the first guidelines for performing systematic literature
reviews were proposed in year 2004 by Kitchenham [9]. Table 2 presents the research
questions along with their motivation.

Table 2: Research Questions
ID
1

2

3

4

5

Research Question
Rationale
What is the extent of usage of The aim is to investigate the evidence of
grey literature in systematic reviews? grey literature in synthesis during
systematic literature reviews.
What are the strategies that can The aim of this question is to come up
be used to categorize grey with strategies that can help to consider
literature (non-peer reviewed)? grey literature systematically.
What are the strengths and
weaknesses of those categorization
strategies?
What is the extent of usage of
grey literature in information
synthesis (in order to reject or
strengthen any arguments) ?

The question aims to explain the strengths
and weaknesses of formed strategies in
RQ2.
The aim is to investigate if selected grey
primary studies are indeed used in
synthesis sections of SLRs.

To what extent does Google
Scholar bring the same results
as we get from commercial
research databases such as
ACM, IEEE, SpringerLink, and
ScienceDirect?
To what extent does GS has
indexed research papers?

The primary motivation is to investigate if
we can use only Google Scholar to
retrieve primary studies for research
endeavours.

The main search strings were formed from the research questions by;
1. Altering the spellings, identifying alternative terms and synonyms of major
search terms.
2. Consulting the keywords in already published SLRs.
3. Using Boolean OR for incorporating search terms of alternative spellings and
synonyms.
4. Using Boolean AND to link the major terms with other terms and for combining
different terms.
Thus, the finalized search keywords for this study are given below,
1. Systematic Review.
2. Systematic Literature Review.
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3. Meta-Analysis.
4. Empirical Evidence.
5. Empirical Studies.
6. Empirical Study.
7. Empirical Studies OR Empirical Study
8. Systematic Review AND Kitchenham
9. Systematic Literature Review AND Kitchenham.
10. Meta-Analysis AND Kitchenham.
11. (Empirical Studies OR Empirical Study) AND Kitchenham.
12. “Systematic review” AND (Software Engineering) etc.

Figure 2: Search Strategy

Figure 2 illustrates the different phases and steps of our search strategy. We made
sure that each keyword should not retrieve more than 300 - 400 search results in one
go. This was done by using Boolean operators in between the search terms. For
instance, by using only the keyword “systematic”, we were able to retrieve nearly
thousands of search results from each database, which made the result sample
impractical for SLRs lookup. The goal was to find most efficient combination of
keywords for retrieving maximum relevant SLRs from databases.
Before diving into the search process, we ensured theselection of proper and
relevant keywords for our search strategy. We conducted a pilot search before the
actual search process to verify the strength of search terms. This was an attempt to
avoid time being wasted because of the inadequately designed keywords and to
improve search keywords [13] [27]. After finalizing the pilot studies, we performed a
search for the pilot studies. The rationale was that if we got more than 90% percent
pilot studies using our keywords, then we could select our keywords; otherwise there
was a need to improve them.

2.3

Selecting Pilot Studies
The pilot search was carried out on a total of 37 SLRs. These candidate studies
were selected as follow;
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•
•

•

22 studies were selected from the Kitchenham tertiary study “Systematic
Literature Review in SE- SLR”.
15 studies were selected from the publications by the faculty of Blekinge
Institute of Technology (Dr. Tony Gorshek, Dr. Wasif Afzal, Dr. Richard
Torkar, Dr. Darja Smite, Dr. Claes Wohlin, Dr. Robert Feldt etc).
We also assured that in the pilot population, we have at least one SLR of
each year from year 2004 to year 2012.

The selected pilot studies are heterogeneous and cover nearly all major software
engineering disciplines i.e. Requirement Engineering, Global Software Engineering,
Software Quality and EBSE (Evidence Based Software Engineering) etc. The pilot
search has been conducted by the both authors individually. The inter rating agreement
has been found through Cohen Kappa application to results.

2.4

Cohen Kappa Application
Cohen Kappa is a robust statistical measure for examining the agreement level
among two authors (raters) [19]. Kappa is useful when all disagreements may be
considered equally serious [20]. For Kappa usage, the number of raters should be two
and the same two raters rate each subject. The Kappa coefficient value ranges from 0.0
to 1.0 with better reliability on the higher end.
In the pilot search, each author assessed 37 SLRs. The Cohen Kappa was
performed to find inter-rater agreement among raters. The SPSS software was used to
find the coefficient value. The value was found to be 0.63 which is considered as
substantial agreement [20]. The findings are listed in Appendix A.

2.5

Selected Information Sources
The following databases were selected for this study.
1. ACM Digital Library
2. IEEEXplore
3. ScienceDirect
4. SpringerLink
In the beginning, Microsoft Academic Research Database was also included in the
list. The Microsoft Academic Research Database is fairly new database for finding
scholarly literature. It did not show promising results when the authors searched for
basic keywords of this study, leading to exclude it from final list of selected databases.

2.5.1

Question: Why to target databases and not journals or electronic
Sources?

The selected databases cover the most relevant journals, conference and workshop
proceedings within software engineering, as confirmed by Dybå et al. [11].
In order to gain a broader perspective, as recommended in Kitchenham guideline
[9], we searched widely in electronic sources. The advantage of searching databases
rather than a limited set of journals and conference proceedings is also empirically
motivated by Dieste et al. [10].
Table 3 shows the databases with respect to the content and type of each database.
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Table 3: Database Selection
Database
Type
ACM
Association /
Publisher
Database
IEEE
Association /
Publisher
Database
Science Direct Association /
Publisher
Database
Springer Link
Google
Scholar
Libris
ebrary
Safari
Inspec

ISI
Summon @
BTH

2.5.2

Association /
Publisher
Database
Search Engine
Library
Catalogue
EBook
Collection
EBook
Collection
Expert
Database
Citation
Database
Meta Search
Engine

Content
Journals, Articles, Proceedings

Selection
Include

Journal, Articles, Proceedings,
Standards

Include

ScienceDirect database contains
more than 10 million journal
articles and book chapters.

Include

Books, Journals, Reference Works,
Protocols

Include

Web pages, Link to articles,
Conferences, Journals etc.
Books, Journals

Exclude

eBooks

Exclude

eBooks

Exclude

Journal, Articles, Proceedings

Exclude

References

Exclude

Everything BTH (Blekinge
Tekniska Högskola) Subscribes.

Exclude

Exclude

Motivation for Databases Selection

For selecting the databases for study, the authors first discussed the possible
choices with thesis advisor. The authors also approached couple of researchers in field
of Software Engineering e.g. Dr. Wasif and Nauman Ghazi (PhD student), since they
have also worked in the similar research area.
Along with this, the authors had a positive discussion with colleagues regarding
criteria for the selection of databases for retrieving maximum number of SLRs in
Software Engineering. Getting all the information, analyzing the previous systematic
reviews and searching on the internet, we were able to finalize our selection.
The searching of the digital libraries for systematic reviews was conducted by two
primary reviewers. The digital libraries were randomly allocated to the two reviewers.
One reviewer searched studies in IEEE Xplore and ACM while the other reviewer
searched in SpringerLink and Science Direct databases.

2.6

Search documentation
The authors have documented all steps of pilot search process to make it
systematic and repeatable. The pilot search process is the same that we have used in
our full-scale search. The authors have documented the keywords used, the number of
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search results, the number of found SLRs and the attributes of search such as year
range, publication type, full-text or meta-data search, content types etc. Since all
databases have different search attributes to filter the results, a link to Google Drive
excel file in Appendix B has been included, which shows the layout used to document
search process.

2.7

Search result management
The study required a high collaboration level between authors for managing the
search results. This was achieved using Google Drive and DropBox software services.
Google Drive was mainly used for sharing and documenting valuable resources for
thesis as well as to document the pilot search process. DropBox was used mainly for
managing full-scale search results.
For each SLR obtained, after the inclusion and exclusion filters, an excel
document was created. The document contained all the primary studies included in that
particular SLR. For each primary study, we had columns of “Source” and “Google
Scholar Hit/ Miss”. The “database” column showed the information source to which
the study belonged i.e. IEEE, Springer, Journals or Conferences etc. The Google
Scholar column showed whether we were able to find that primary study in Google
Scholar. At the end of excel file, a comprehensive summary was given. The summary
showed the total number of primary studies belonging to each category IEEE, ACM
and Springer etc.

2.8

Inclusion criteria

•
•
•
•
•

This review included every article returned by the protocol that met at least one of
the following criteria for inclusion (IC) and did not meet any of the criteria for
exclusion (EC).
The article should be a systematic literature review that follows guidelines from
Kitchenham.
The SLR should contain included primary studies list.
The SLR is peer-reviewed.
The SLR language should be English.
The SLR is published between year 2003 and June 2012.
While searching for articles, the authors included both individual systematic
literature reviews and combined studies (that have SLR as well as other research
methodology) to possible candidates for inclusion and exclusion. Only most recent
versions were selected, when the authors were confronted with multi-version SLRs.

2.9

Exclusion criteria
•
•
•
•

•
•

Publications that satisfy at least one of the following exclusion criterions were
excluded.
Articles not available in full-text will be excluded.
Articles (SLRs) that are not available through our university subscription will be
excluded.
Articles (SLR) that are not specifically from Software Engineering will be excluded.
If the same study has been published more than once, the most relevant version (i.e.
the one explaining the study in greater details) will be used and the others will be
excluded.
If the same study has been published more than once, the most recent version will be
included and old version will be excluded.
Exclude editorials, position papers, keynotes, reviews, tutorial summaries and panel
discussions.
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•

2.10

Exclude papers reporting lessons learned, expert judgments or anecdotal reports, and
observations.

Study Selection Procedure
The basic inclusion/ exclusion criterion was to identify only systematic literature
reviews and select the most relevant studies. The basic criterion was complemented
by detailed inclusion/ exclusion criteria. The detailed inclusion/ exclusion criteria are
discussed in above sections. The initial search brought over 6000 articles. The basic
inclusion/ exclusion criteria were applied to the search results. The authors read the
titles, abstract, and keywords of the articles to filter them out based on the basic
criteria i.e. the article is an SLR. Figure 3 illustrates the stages for study selection
process.

Figure 3: Stages of Study Selection Process
Filters

Activities

No of Papers

1

Identify Relevant Studies using defined search
terms & refine the search by applying the
exclusion criteria to the study title

N = 384

2

Exclude studies on the basis of
exclusion criteria applied to
abstract & conclusion

N = 260

3

Obtain primary studies to
perform a critically appriaisal

N = 138

Both authors applied the inclusion/ exclusion criteria and selected individually. At
the end of the selection procedure, the included studies were cross-checked by both
authors. Figure 4 illustrates the complete study selection procedure.
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ScienceDirect
Google Scholar

SpringerLink

ACM Digital

IEEE

Figure 4: Study Selection Procedure

2.11

Quality Assessment Criteria
The authors did not perform study quality assessment as a separate step. For each
SLR, inclusion and exclusion criteria worked as quality assessment criteria. Besides
that, the authors also tried using the quality assessment criteria of Database of
Abstracts of Reviews of Effects (DARE) [29]. The authors excluded it later because
during application of the DARE criteria on each SLR, it was time consuming and the
results did not seem to add any value to main study objective.

2.12

Data Extraction Strategy
The authors extracted the data that was most relevant for study focus. The data
extracted from each study were:
1.
2.
3.
4.

The source (journal or conference) and full reference.
The author(s),the institution and the country where the institution is situated.
How many primary studies used in the SLR
List of all the primary studies used in the SLR.

The data extraction was followed by a more detailed data extraction of primary
studies used in the SLRs. The extraction process from primary studies is detailed in
following section.

2.12.1 Data Extraction from Primary Studies
Similar to pilot search, the authors performed pilot data extraction from each SLR.
The primary studies were extracted by reading the study selection section of SLRs.
Most of the SLRs have mentioned the included primary studies explicitly. In some
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cases, the primary studies were not mentioned in the study selection section thus the
authors extracted the primary studies by going through the full-text in those cases.
The authors created an excel file for each SLR, containing primary studies
included in the SLR. For each primary study, the authors searched for the information
source (i.e. IEEE, ACM, Journals, or Grey Literature) of that primary study. This was
important to classify the primary study as grey literature or white literature (RQ1).
Some articles had already categorized their included primary studies by information
source. In such article cases, the authors used the list provided by the article .
According to the definition of grey literature, conference proceedings, technical
reports or lecture notes are considered grey. The grey literature classification was done
based on information source for each primary study.Each included primary study was
searched in Google Scholar to find a hit or miss. A Google Scholar hit means that we
are able to find the study in Google Scholar and Google Scholar miss represents the
opposite i.e. study is not found in Google Scholar. There were three columns in each
excel file named as Study Name, Article Source and Google Hit/ Miss respectively. At
the end of each excel file, a summary was written about the grey literature and Google
Scholar finding. The purpose of writing summary was to help in aggregating results
later.
The databases were randomly allocated to the authors with one researcher focusing
on IEEE and ACM while the other focused on SpringerLink and Science Direct. Each
author extracted and verified data extraction of his each allocated database. After one
author finished complete process of a database, the results were given to the other
author to cross-check. This cross-checking was done on partial level because of time
constraint. This crosscheck approach was used because it allowed to crosscheck
findings more thoroughly. When there was a disagreement, we the issue was discussed
with the advisor until there was an agreement.

2.13

Evaluating Review Protocol
The review protocol is vital for systematic literature reviews. The evaluation of
protocol should be done by independent experts. The authors reviewed and evaluated
the protocol through discussions with supervisor. This helped to properly review and
formulate research questions and other elements of protocol including data extraction
strategies and inclusion/ exclusion criteria for primary studies. The keywords and
search strings were optimized with the help of librarians to make sure that search
strings are appropriately derived from the research questions.
The authors piloted research protocol on a limited scale. Piloting the research
protocol helps in identifying potential mistakes in data collection procedures [12]. The
pilot review protocol process greatly helped to improving data collection procedure by
identifying more relevant attributes to extract.

2.14

Data Synthesis
The data synthesis involves summarizing the results of included primary studies.
The collected data can be synthesized for valuable information. Data synthesis can be
descriptive (narrative) and quantitative [9]. Often, the descriptive synthesis requires a
complementary quantitative synthesis. The quantitative synthesis uses statistical
techniques (mean, median, odds ratios, relative risks, etc.). Quantitative synthesis is
generally referred to as meta-analysis.
The first stage of synthesis was to identify the extent to which the grey literature
has been used in systematic literature reviews. For achieving this first stage, the
extracted data was analyzed by both authors. Each of the included primary study in
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SLR was reviewed thoroughly by author assigned to that particular database and was
marked as grey or white. Similar steps were taken for the Google Scholar findings.
For each selected database, the authors created a excel file that contained all the
aggregated data of individual SLRs excel files. . This aggregation was necessary to
investigating grey literature evidence of SLRs published in each database. The
columns were named as [SLR Name], [Total Primary Studies], [IEEE Count], [ACM
Count], [Springer Count], [ScienceDirect Count] and [Grey Literature]. Corresponding
to each database, there were four main files, containing the aggregation of grey
literature evidence and Google Scholar findings.
Chapter 3 enlightens the readers to the results of data synthesis.
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3

RESULTS AND ANALYSIS OF SYSTEMATIC
REVIEW
In this chapter, we present results of systematic literature review. We have used
descriptive analysis and complemented it with a meta-analysis.

3.1

Classification of Studies
A total of 138 SLRs were selected for the review. These SLRs covered four major
databases as well as data suggested by the different authors. We present our results
separately for each database and later, in the end, we will draw the overall picture of
grey evidence and Google Scholar findings.

3.2

Science Direct SLRs
A total of 67 SLRs were selected from ScienceDirect database. There are a total of
3573 primary studies in all the SLRs.

3.2.1

Grey Literature Extent

From 3573 primary studies, 1144 belonged to IEEE, 536 to ScienceDirect, 612 to
ACM, 500 to SpringerLink while 371 were classified as grey literature. A total of 2868
primary studies cover four databases i.e. IEEE, ACM, ScienceDirect, SpringerLink
and grey literature sources. The remaining 410 primary studies cover other journals
and books. In this study, we present results of the four selected databases i.e. IEEE
Xplore, ACM, ScienceDirect and SpringerLink. Figure 6 illustrates the evidence of
grey literature in SLRs, which are selected from ScienceDirect database. We observe
that 371 primary studies are from grey sources.

Figure 5: Grey Evidence ScienceDirect

The percentage of primary studies from ScienceDirect database is tabulated
below. The numbers are rounded to nearest 10. From the table, we observe that most
of the primary studies in our selected SLRs, nearly 32%, belong to IEEE database.
Similarly ACM, Science Direct and SpringerLink articles cover 17%, 15% and 15% of
total primary studies respectively. The grey evidence is 10% of the total primary
studies.
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Table 4: Grey Evidence in Science Direct
Information Source
IEEE
ACM
Science Direct
Springer Link
Other Journals/Books
Grey literature
Total

3.2.2

Total Primary Studies
1144
612
536
500
410
371
3069

Percentage (%)
32
17
15
15
12
10

Google Scholar Findings for ScienceDirect

We searched 3573 primary studies in Google Scholar database and found 3383
studies as hit and 190 studies as miss. A total of 94.6 percent of primary studies were
found in the Google Scholar. The more granular breakdown of each information
source primary studies is tabulated below in Table 5.

Table 5: Google Scholar Science Direct
Information Source
IEEE
ACM
ScienceDirect
SpringerLink
Grey Literature
Total

Found in GS
1129
602
530
491
302
3383

Not Found in GS
15
10
6
9
69
190

Table 5 shows that out of 1144 primary studies from IEEE, we were able to find
1129 primary studies in Google Scholar while 15 primary studies were not found in
Google Scholar. Similarly, out of 612 primary studies of ACM, we found 602 primary
studies in Google Scholar while 10 primary studies were not found using Google
Scholar. Overall, the Google Scholar hit ratio for SLRs published in ScienceDirect is
around 94.6 percent (3383 / (3383+190)). Please note that, while searching for
primary studies, we were able to find some studies on Google.com website that were
not found in Google Scholar database.
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3.3

IEEE SLRs
There were 48 SLRs retrieved from IEEE, which consisted of 1999 primary
studies. Figure 7 shows the evidence of grey literature in SLRs selected from IEEE
Xplore database.

Figure 6: Grey Evidence IEEEXplore

From 1999 primary studies, 747 were from IEEE Xplore, 243 from ACM, 266
from ScienceDirect, 281 from SpringerLink and 161 primary studies were categorized
as grey literature. The grey literature evidence in IEEE database is found to be as 8%
(161 primary studies). Around 297 primary studies were taken from other
information sources like journals or books. The full coverage of primary studies with
respect to the databases is tabulated below in Table 6.

Table 6: Grey Evidence in IEEE
Information Source
IEEE
ACM
Science Direct
Springer Link
Other Journals/Books
Grey literature
Total

3.3.1

Total Primary Studies
747
247
266
281
297
161
1999

Percentage %
38
12
13
14
15
8

Google Scholar Findings for IEEE

We searched 1999 primary studies in Google Scholar (GS). A total of 1928
primary studies were found using GS while 71 primary studies were not found. Overall
96 percent of primary studies are found using Google Scholar. The results of Google
Scholar findings are tabulated below in table 7.

Table 7: Google Scholar IEEE
Information Source
IEEE
ACM
ScienceDirect

Found in GS
745
247
266

Not Found in GS
2
0
0
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SpringerLink
Grey Literature
Total

3.4

275
133
1928

6
28
71

ACM SLRs
We retrieved 9 SLRs consisting of total 240 primary studies. There were 27 grey
sources used as primary studies in SLRs selected from ACM database.

Figure 7: Grey Evidence ACM

Out of 240 primary studies, 86 were from IEEE, 27 from ACM, 37 from Science
Direct, 35 from SpringerLink and 27 (11%) primary studies were classified as grey
literature. There were 28 primary studies that are taken from other information sources
such as Journals or Books. The primary studies coverage with respect to databases is
tabulated below in table 8.

Table 8: Grey Evidence in ACM
Information Source
IEEE
ACM
Science Direct
Springer Link
Other Journals/Books
Grey literature
Total

3.4.1

Total Primary Studies
86
27
37
35
28
27
240

Percentage %
36
11
15
15
12
11

Google Scholar Findings for ACM

We searched 240 primary studies on Google Scholar. Out of these 240 primary
studies, we were able to find 229 primary studies using Google Scholar. So, overall we
were able to find about 95 percent of total primary studies of ACM SLRs using
Google Scholar. The results of Google Scholar finding are tabulated below in table 9.
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Table 9: Google Scholar ACM
Information Source
IEEE
ACM
ScienceDirect
SpringerLink
Grey Literature
Total

3.5

Found in GS
85
27
37
38
20
229

Not Found in GS
1
0
0
0
7
11

SpringerLink SLRs
There are 476 primary studies extracted from 14 SLRs of Springer Link database.
Around 23 primary studies were found to be from grey sources.

Figure 8: Grey Evidence SpringerLink

The grey literature evidence in SpringerLink SLRs is found to be as 5% (23
primary studies). The primary studies coverage with respect to database is tabulated
below in table 10.

Table 10: Grey Evidence in SpringerLink
Information Source
IEEE
ACM
Science Direct
Springer Link
Other Journals/Books
Grey literature
Total

3.5.1

Total Primary Studies
146
110
70
76
51
23
476

Percentage %
30
23
15
16
11
5

Google Scholar Findings in SpringerLink

We searched 476 primary studies in Google Scholar for SpringerLink SLRs. We
found 468 primary studies while 8 studies were found using Google Scholar. Overall
98 percent of the total 476 primary studies are found using Google Scholar.
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Table 11: Google Scholar SpringerLink
Information Source
IEEE
ACM
ScienceDirect
SpringerLink
Grey Literature
Total

3.6

Found in GS
146
110
70
75
19
468

Not Found in GS
0
0
0
1
4
8

Data Synthesis
In this section, we have presented data synthesis of results of all four databases as
detailed in the above sections. We collected total of 138 SLRs for our study. There
were 6307 primary studies extracted from the SLRs. The total SLRs and the primary
studies are given below for each database in table 12.

Table 12: Total SLRs/Primary Studies
Database
IEEE
ScienceDirect
ACM
SpringerLink
Total

3.6.1

Total SLRs
48
67
9
14
138

Primary Studies
2018
3573
240
476
6307

Total Grey Evidence

A total of 6307 primary studies included in 138 SLRs are investigated. We have
found out that 582 primary studies are from grey sources. The percentage of grey
evidence is around 9.22 percent in the selected 138 SLRs of Software Engineering.
Figure 10 shows the extent to which grey literature has been used in SLRs in Software
Engineering (SE).

Figure 9: Grey Evidence in SE SLRs

The figure above shows the overall evidence of grey literature usage in systematic
literature reviews in Software Engineering. We observe that published and peer
reviewed primary studies cover a major part of 91% while the grey evidence only
covers a minor portion of 9%. Also, in published literature, most of the primary
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studies (more than 50%) belong to major information sources like IEEE Xplore and
ACM. We have noticed that most of the grey literature that has been included as
primary studies in SLRs are conference proceedings and technical reports.

3.6.2

Grey Literature Usage in Information Synthesis

After finding the grey evidence in primary studies of 138 SLRs, we proceeded to
find out whether the included grey evidence was used in synthesis section of SLR. The
motivation is to find the of extent grey evidence to strengthen or reject arguments in
synthesis section.
For this analysis, we selected 582 already found grey references and checked them
in their corresponding SLRs synthesis sections. We scanned the synthesis section of
each SLR and found that 93.2 percent of grey evidence was actually used in the
synthesis section. The table 13 shows the grey literature usage in each database.

Table 13: Extent of Grey Evidence in Information Synthesis
Database

SLRs

ScienceDirect
IEEE
ACM
SpringerLink
Total
Percentage

67
48
9
14
138

Grey
Links
371
161
27
23
582

Literature Found in Synthesis
340
153
27
23
543
93.2 %

The table above shows the results of finding grey evidence in synthesis section.
From the table, we can see that out of total 582 grey references from 138 SLRs, we
have found 543 grey references in the synthesis section.

3.6.3

Google Scholar Synthesis

We searched for 6307 primary studies in Google Scholar and found 6027 primary
studies as hit. Only 280 primary studies were not found using Google scholar. The GS
hit percentage is around 96 percent.

Figure 10: Google Scholar Results for Primary Studies
Looking into more details, we have noticed that out of 6027 primary studies found
in Google Scholar, a large portion belonged to major databases i.e. IEEE has 25%
while ACM has 30% .During the analysis of 280 primary studies, which are not found
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in Google Scholar, we have noticed that most of the primary studies are grey sources.
Around 40% of the primary studies that are not found in Google Scholar, are grey
literature. We believe that this is because of the fact that grey literature is volatile in
nature. This can also be the fact that sometimes the grey literature is not published in
electronic formats or is not published over the web at all.

3.6.4

Definitions and Indicators

The following indicators are calculated based on our gathered data. The definition
of each indicator is given below.
Frequency of GL use;

•

The proportion of SLRs with grey primary studies, out of all the SLRs examined.
Frequency of GL citing;

•

The proportion of grey primary studies out of all the primary studies examined.
Intensity of GL uses;

•

The frequency of grey primary studies divided by the frequency of GL use. This is
indicator of the average frequency of GL primary studies per SLR with GL.

3.6.4.1

Frequency of SLRs with Grey Primary Studies
This indicator shows the total number of SLRs which have grey primary studies.
We have seen from the table 14 that 76% (105 SLRs) of total SLRs (138 SLRs) have
used grey literature as source for their primary studies. The breakdown of each
database SLRs is given in below table.

Table 14: Frequency of Grey Primary Studies
Database

Number of SLRs

ScienceDirect
IEEEXplore
ACM Digital
SpringerLink
Total

67
48
9
14
138

Number of SLRs
with grey primary
studies
55
36
6
8
105

Frequency of GL
use (%)
82.1
75.0
66.67
57.14
76.7

3.6.4.2

Frequency of Grey Primary Studies
This indicator shows the total number of grey primary studies percentage for each
database. We have seen from table 15 that total 582 primary studies are identified as
grey literature out of 6307 primary studies. This indicator is the total grey literature
evidence in SLRs of software engineering. From the table below, we see that total
evidence of grey primary studies in SLRs is 9.22 percent.

Table 15: Total Primary Studies, Total Grey Primary Studies
Database

Total
Studies

ScienceDirect
IEEEXplore
ACM Digital
SpringerLink
Total

3573
1999
240
476
6307

Primary Grey
Studies
371
161
27
23
582

Primary Frequency
of
Grey
Primary
Studies (%)
10.38
8.05
11.25
4.8
9.22
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3.6.4.3

Intensity of GL use
The intensity of GL use is the average number of grey primary studies in SLRs. It
is calculated as below;
Total Grey Primary Studies / Total SLRs with Grey primary studies
We observe that the intensity of grey literature usage in 105 SLRs is 5.54. Table
16 shows the intensity of GL usage indicator for each selected database.

Table 16: Average of grey primary studies per SLR
Database

Frequency of GL
Usage (%)

ScienceDirect
IEEEXplore
ACM Digital
SpringerLink
Total

3.6.5

82.1
75.0
66.67
57.14
76.7

Intensity of GL
use
Grey
Primary Total Grey Studies
Studies (%)
/
Total SLRs with
Grey studies
10.38
6.75
8.05
4.47
11.25
4.5
4.8
2.88
10.83
5.54

Characteristics of GL Documents

While analyzing the characteristics of grey primary studies, we have noticed that
some of the grey primary studies lack proper bibliographical controls required for
analysis. Some SLRs have missing published dates. Although we have not encountered
any typical problems of grey literature like typographical errors, omissions and
inconsistencies, we have been unable to find information about some grey primary
studies. The Grey literature analysis requires not only the name(s) of the individual
author(s), but also the corporate author or organization responsible for the publication.
3.6.5.1

Forms of GL cited
The distribution analysis of grey literature primary studies is shown in table 17.
The analysis is performed on the document type of grey primary studies cited. We
have observed that conference papers and proceedings are the most cited (43%)
document type in SLRs followed by technical reports (25.2%) and theses/ dissertation
(12.4%) as grey literature. The technical reports category includes several subtypes of
reports like research reports, internal reports and review reports.

Table 17: Ranking of type of Grey Primary Studies Documents
Type of Grey Literature
Conference
Papers/Proceedings
Technical Reports
Thesis/Dissertation
Workshop/Seminars
Guidelines/Lecture Notes
Public Reports
Preprints

Number of Primary %
Studies
252
43.3
147
71
44
36
19
12

25.2
12.4
7.62
6.08
3.3
2.1
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We have observed that conference proceedings papers and technical reports cover
major proportion (68%) of the grey primary studies. The conference papers and
technical reports are designed for external diffusion and usually the scientific
community is officially informed about these reports. However, dissertations are not
intended for external diffusion and most of the times remain unnoticed by scientific
communities.
3.6.5.2

Origin of documents
Table 18 shows the split of grey primary studies by the type of producers. We
observe that universities and international organizations are the biggest producers of
grey literature documents, covering around 60% of total grey primary studies. We
have noticed that the grey studies produced by international organizations and research
labs like Carnegie Mellon Software Engineering Institute (SEI), IBM Research Center
and Simula Research Lab contained well-formed bibliographical details. All of the
publications that have been issued by international organizations and research centers
are highly accessible and have decent bibliographical controls.

Table 18: Grey Studies split in terms of individual producer
GL Primary Study Origin
Universities
International
Organizations
Research Institutes/Labs
Scientific Societies
Others
Govt. Organizations

Number
Studies
223
120

of

Primary %

114
57
47
21

38.39
20.53
19.64
9.82
8.03
3.57

These organizations produce state of the art technical reports and articles about
software engineering.
3.6.5.3

Date of Publication
We found only 12 grey primary studies (2%) that did not have date of publication.
The split of primary studies with year of publication is given is table 19. We have
found out that majority of grey primary studies included in the SLRs are concentrated
in the recent past. Almost 48% (280) of included grey primary studies have been
published during the last 5 years.

Table 19: Dated Grey Primary Studies
Year
1970-1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

Number of Grey Primary
Studies
15
5
10
5
10
11
5
6
34
20
15
24
34

%
2.56
0.85
1.70
0.86
1.70
1.81
0.85
0.91
5.98
3.41
2.56
4.27
5.98
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2003
2004
2005
2006
2007
2008
2009
2010
2011

3.7

53
43
86
29
58
48
29
20
10

9.40
7.69
15.38
5.12
10.58
8.54
5.12
3.41
1.70

Validity Threats Related to SLR
Kitchenham guidelines suggest to study the validity threats at the end of SLR
[12]. We have observed the following threats related to our study.

3.7.1

Conclusion Validity

Conclusion validity is related to the ability to draw correct conclusion from the
research results. It is the reliability factor of study results.
Generally, the conclusion of systematic literature review greatly depends upon the
correct selection of primary studies publications and data extraction procedures.
During this research process, we remained more concerned with the latter because it
involved the manipulation of data. We collected large amount of data from each SLR
and this data involved arithmetic computations for analysis. Our study is a tertiary
study and primary studies comprise only of SLRs. We tried to collect as many SLRs as
possible. This has naturally reduced our threat of finding incorrect studies since any
SLR of Software Engineering is a correct study.
For data extraction, we used Google Drive and MS Excel for managing data and
collaboration. The data extraction process was trivial but time consuming. We have
extracted Title, Year of Publication, Authors and most importantly, the primary studies
from each SLR. We have noticed that most SLRs follow the Kitchenham guidelines
and mentioned the primary studies clearly. We came across some SLRs in which the
primary studies were not clear and hard to extract. In such cases, we both authors
individually analysed the article for possible primary studies and reported to each
other. We found no disagreement among ourselves in these cases.

3.7.2

Construct Validity

Construct validity threat deals with the generalization of the research results.
Sometimes, it is possible that the result of research may be generalized to extent that
is not intended. We have minimized this threat by clearly mentioning the aims and
objective of this study in the review protocol. The aims and objectives help to define
the scope and boundary of the study. Also, our topic of research i.e. Grey Literature is
already very limited in scope of information science. This has helped in minimizing
the threat of misinterpretations of results by the other authors.

3.7.3

Internal Validity

3.7.3.1

Publication Bias
Qualitative and observational study results are often vitiated by systematic error.
The systematic error is related to publication biasness. Publication bias is the tendency
that the studies with positive results are more widely disseminated than the studies
with negative results [16]. For minimizing this threat, we conducted our review based
on a pre-defined review protocol. The review protocol defines in advance, research
questions, inclusion/exclusion criteria for selected studies and methods to be used.
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This helps to minimize the internal bias during the systemic literature review and
ensures internal validity.

3.7.4

External Validity

Threats to the identification of primary studies
To avoid the external validity threat of missing a primary study i.e. SLR, we
contacted different research authors, our research colleagues for any contribution
regarding our research topic. Most of the authors replied with their recent SLRs
publications. We collected around 25 SLRs with the help of this process and included
them in our study.
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4

STRATEGIES FOR GREY LITERATURE
The use of scientific publications that have not been formally published, for
example in journals, is widespread in some areas. The internet has made it possible to
spread these unpublished scientific publications to a much broader audience [21].
Open Access (OA) based data sources are of interest as an alternative to the traditional
citation databases, mainly because of the coverage. OA based data sources are not
limited to journal articles as the traditional citation databases, meaning that the
working papers and monographs can be better analyzed by a data source based on the
OA resources. However, coverage of OA is not easy to determine [22]. With the
advent of the Internet and electronic publishing, new models of research
communication has emerged that simultaneously complement and challenge
established systems. The term ’Open Access’(OA) generally means to access however;
downloading and reading the material is free for the entire population of Internet users
[27].

4.1

Data Never Sleeps: The Need to Categorize Grey Literature
Marketers, business men, scientists and engineers share vast amount of data every
day on the internet. Although it is hard to derive a meaningful conclusion from this
vast amount of data, the internet is loaded with research, blogs, photos and information
data every day. Recently, the two internet research organizations such as WOMMA
and Domo (http://www.domo.com/) have analyzed exactly how much data we
consume every day every minute. The results show that huge amount of data is
produced over internet every day. According to the research, more than 680000
Facebook users share content every minute, 48 hours of video shared by You Tube
users every 60 seconds and 47000 Apps downloads request recieved by Apple every
minute.
Similarly, while looking at the academic and scientific communities, we observe
that students, researchers and scholars producing personal opinions, reports and
articles over internet. Now a question arises that how much more data do we need? Or
are we utilizing this huge amount of data properly? “Just because the information is
before us, does not mean it is significant. Eliminating useless data and determining
relevant data will allow us to make the meaningful conclusions needed to get ahead.
Only then, we will be able to get some rest while the mountains of data continue to
pile in” [24]. Therefore in order to properly and systematically utilize this massive
amount of information in research, we need to suggest a categorization strategy for the
unpublished literature. In the following section, we have presented strategies to
categorize grey literature based on various attributes. These strategies are the result of
our experience and knowledge gained about grey literature while investigating the grey
evidence in SLRs.

4.2

Strategies for Grey Literature
In our opinion, the solution to filter available grey literature using various
categorization techniques can be adopted not only by researchers of software
engineering but also by researchers from all other fields such as Health, Engineering
and Social Sciences etc. Figure 11 illustrates the strategies that we have concluded.
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Figure 11: Grey Literature Strategies

4.2.1

No. of hits

4.2.1.1

Explanation
If we get the number of hits on a particular article, then we can get an idea that this
article is accessed by “x” number of people, giving a good idea if this article is worth
to read and include in research.

4.2.1.2

Strengths
• The number of hits of a webpage is a good measure to know about the
webpage popularity. By using this strategy and defining a popularity scale, we
can categorize grey literature in popular/ unpopular category e.g. 200 hits to be
popular.

4.2.1.3

Weaknesses
• The process of finding the total number of hits is not easy and requires
technical knowledge and familiarity with online web based services.
• Although number of hits is a good measure of webpage popularity, it does not
account for the quality of content available on the webpage. An article which
has higher number of hits could be because of the negative or controversial
data available in the article.
• Some good articles with low number of hits may be missed in this strategy.

4.2.2

Number of Citations

4.2.2.1

Explanation
The number of citations shows the number of times any specific article is quoted
or cited in other articles. We can get the citations from online services like Google
Scholar or Microsoft Academic Research.

4.2.2.2

Strengths
• We can get an insight on the quality of article if it has been citied or quoted by
large number of authors.
• We can categorize grey literature in two main categories as high cited literature
and low cited literature. The high and low citation of literature may be defined
according to the study perspective.
• As compared to the number of hits, the number of citations is more related to
scholarly and academic research articles.
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4.2.2.3

Weaknesses
The previous studies have shown a correlation between the free online
availability or Open Access status of articles and citation counts [21].
(Presumably due to higher visibility and/ or access, OA data has higher citation
[21] [22]). That means OA articles have usually high number of citations as
compared to other articles available in other databases.
• This strategy does not contain information about the quality of literature, as it
was the case with first strategy i.e. number of hits.
•

4.2.3

Type of Literature (Annual reports, Theses/dissertations,
Conference abstracts/proceedings)

4.2.3.1

Explanation
In this strategy, we categorize grey literature according to the different types of
scientific literature. Some of the widely used types of grey literature found over
internet are tabulated below.

Table 20: Types of Grey Literature
1. Annual reports
3. Conference
abstracts/proceedings
5. Working papers
7. Facts sheets
9. Scientific and technical reports
11. Patent documents
13. Standards and specifications
15. Article Pre-prints
17. Legal Tests
19. Press Releases
21. Statistical Surveys

2. Theses/ dissertations
4. Workshops
6.
8.
10.
12.
14.
16.
18.
20.
22.

Evaluation reports
Study or research reports
Government documents
Newsletters
Codes of practice
Web Objects
Lecture Notes
Leaflets
Brochures Booklets

By arranging the literature according to the types as mentioned in the table above,
we can categorize grey literature.
4.2.3.2

Strengths
• Using this strategy, we can filter data by type and can use that particular type
of grey literature in our research. For instance, a researcher may find it
convenient to use ’Conferences and Proceedings’ data and thus will apply
Conference Proceedings grey literature category in research.

4.2.3.3

Weaknesses
• It is difficult to rank grey literature with respect to quality within particular
type. We are unable to identify the quality of literature in a particular type.

4.2.4

Methodology/ Source data (e.g. survey, experiment, sase-study,
etc.) used in the document.

4.2.4.1

Explanation
In this strategy, we categorize the grey literature with respect to the methodology
used in that literature e.g. survey, experiment, case studies, systematic literature
reviews etc.
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4.2.4.2
•

Strengths
Researchers can target a particular methodology in grey literature and utilize it
as a useful resource.

4.2.4.3

Weaknesses
• The strategy cannot take into account all the grey literature and it is not
guaranteed that the authors will follow any guidelines. For example, In
Systematic Literature Review, it is appreciated to use Kitchenham guidelines
and now-a-days researchers follow these guidelines while performing SLR.
However, in grey literature, authors may or may not use any guidelines. After
reviewing the material, it is up to the author to add or reject the grey data.
• The researchers from underdeveloped countries do not have easy access to
commercially published materials. They rely on grey literature as a major
source of knowledge. However, they have to investigate grey data thoroughly
before adding it into their studies.

4.2.5

Social Sharing

4.2.5.1

Explanation
According to this category, researchers help others in getting relevant content by
adopting social media sharing systems. We have today Google +1, Facebook share and
Twitter functionality [23] [24]. We can always Google +1, share article on Facebook
and tweet it on Twitter. The count of shares from colleagues can be helpful in
accessing content over the internet.

4.2.5.2
Strengths
Using this strategy, we can get the referred content related to our problem topic in a
less amount of time . For instance, in a research centre 5 to10 members work on some
topic (e.g. Search based testing) and they all decide to use Google 1+ technique to
filter out the grey material. This will be helpful for all the team members to get content
referred by other fellow members and check how many people from the team referred
particular literature.
4.2.5.3
Weaknesses
One of the natural human instincts is to resist change even if it is designed to be
beneficial.
The way any change is introduced has its own power to motivate or demotivate,
and can often be the key to success or failure [25]. The bigger challenge will be how to
motivate researchers to adopt this method. The effectiveness of this technique
increases as the maximum number of researchers help each other on the internet.

4.2.6

Date/Year (New or Old)

4.2.6.1

Explanation
In this strategy, we categorize the grey literature with respect to published year.

4.2.6.2
Strengths
This strategy helps in filtering out the most recent published content that addresses the
latest research problems. The latest published content can be useful in identifying
research gaps.
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4.2.6.3
Weaknesses
It will be difficult to implement this strategy since it will lead to deal with a massive
amount of data.

4.2.7

Govt. Institution, University, Company or Individual

4.2.7.1

Explanation
In this strategy, we categorize the grey literature with respect to source of grey
literature. The grey literature published by government Institution, university,
company or individual author etc.

4.2.7.2
Strengths
The literature produced by these institutions is well researched and processed. The
type of grey literature normally results from R&D (Research and Development)
activities and projects within different institutions.
4.2.7.3

Weaknesses
• As researchers/ authors of literature belong to the institution e.g. government
institution, company, university etc. there will be chances of biasness in the
reports.
• The literature produced on Govt. level or individual companies may not be
understandable to everyone.

4.2.8

Famous researchers or the familiar authors in any specific field.

4.2.8.1

Explanation
In this strategy, we categorize the grey literature based on the famous authors. For
instance, in Systematic Reviews “Barbara Kitchenham” is one of the famous
researchers, so any data related to that author(s) may be taken into account.

4.2.8.2

Strengths
• By using this categorization, there are high chances to get the quality work as
the famous authors from top of their fields are selected .

4.2.8.3

Weaknesses
• One may not get a lot of grey literature on a specific topic as filtering is done
by authors/ researchers criterion.
• By selecting particular authors/ researchers for one’s research, it may raise the
question of biasness.

4.2.9

Continents (Asia, Africa, Europe, America, Australia etc.)

4.2.9.1

Explanation
In this strategy, we categorize the grey literature with respect to different regions
i.e. continents of the world.

4.2.9.2

Strengths
• This strategy is helpful in filtering material into two categories i.e. material
from one trusted continent and material from rest of the world. We generally
know that European, American and Australian continents are good in research,
so may categorize and take the research from that particular continent.
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4.2.9.3
•

Weaknesses
This categorization technique does not guarantee to filter the quality material.

4.2.10 Countries (America, Sweden, Norway, UK etc.)
4.2.10.1

Explanation
In this type of categorization, we categorize the grey literature based on grey
literature producing countries.

4.2.10.2

Strengths
The research and scholarly articles produced in developed countries like Sweden,
Germany, England etc. are generally of high quality as compared to the developing
countries. Thus, it is possible to focus grey literature from one certain famous country.

4.2.10.3

Weaknesses
This strategy may limit the scope of the grey literature because a certain country
may be producing more literature in a specific field than the targeted research field.

4.2.11 Online Comments (on forums, blogs, Discussion boards)
4.2.11.1

Explanation
In this strategy, we categorize the grey literature published on the internet i.e.
blogs, discussion boards and forums by the number of comments posted on the certain
blog post.

4.2.11.2

Strength
• A highly commented blog post is likely to have most of its flaws/ obvious
issues identified.
• The quality of the literature will be increased within a less amount of time.

4.2.11.3

Weaknesses
The spam comments in blogs may increase the total number of comments without
adding any value to the published literature .

4.2.12 Research Centres
4.2.12.1

Explanation
There are 62 research groups working only in Norway in the field of Information
and Technology. Similarly, different research centres produce grey literature in
different forms such as white papers, working papers and technical reports. In this
strategy, we categorize grey literature based on the research centres.

4.2.12.2

Strengths
The quality of grey literature produced in research centres is eminent because this
literature is produced by scholars working specifically in the field of research.

4.2.12.3

Weaknesses
Although most of the research centres produce literature in English language, there
are chances that the language of grey literature may be other than English e.g.
Spanish, German etc. This will reduce the usefulness of grey literature for researchers
from other countries.
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4.2.13 File Types (pdf, ppt, doc)
4.2.13.1

Explanation
In this strategy, we categorize the grey literature, which is available over the
internet, with respect to the file formats such as pdf, doc and ppt.

4.2.13.2
Strength
Researchers can target the particular presentation type in grey literature and can use
that in strengthening or rejecting arguments.
4.2.13.3
Weaknesses
Some file types depend on the operating systems (OS). In this case, third party tools
may be used to convert files into Operating System allowed file formats. In addition,
files published in large websites are maintained online for a longer time while the files
published over internet have relatively shorter life span.

4.3

Conclusion
All the strategies presented above have their own pros and cons. The
recommendation is to use hybrid approach while using these strategies. An example
combination of these strategies can be as follows;
1. Search the String/ Keyword.
2. Categorize by grey literature type (Conference Proceedings, Thesis, Reports
etc.) .
3. Categorize by no. of hits or no. of citations.
After the categorization in step 2, proceed with the application of strategy in
the sub categories of list.

Figure 12: Application of Combination of Strategies

Another sample combined strategy may be as follows;
1. Search the String/ Keyword.
2. Categorize by Methodology (SLR, Case-Study, Experiment etc.).
3. Categorize the sub-category by Country.
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The following strategy can also be used;
1. Search the String/ Keyword.
2. Categorize by Source (Govt. Institution or University or Company or
Individual).
3. Categorize by Country.
There are many different combinations which can be adopted in order to fetch
quality data from internet. It totally depends on the researcher to select a certain
combination of strategies which suits his research requirements.

4.4

Quality of Grey Literature
During analysis of grey literature types, we have found that the quality of grey
literature is subjective. The quality of grey document is hard to assess. This is due to
the below characteristics of grey literature;
1. Doesn’t follow any research methodology
2. Doesn’t report results of study in a proper format
3. Validation procedures for study results are not defined.
Grey Literature does not usually pass through a rigorous peer-review so the quality
becomes questionable. Based on our experience, we came up with the following
checklist to assess the quality of grey literature. The checklist contains questions
formulated specifically to assess the quality of grey literature.
The checklist is inspired and motivated from DARE (Database of Abstracts of
Reviews of Effects) quality assessment checklist widely used for assessing the quality
of systematic literature reviews. Also, the same checklist is used by Kitchenham et al
[9] in order to assess the quality selected SLRs. We formed the questions and scores
based on our experience gained throughout this study.

Table 21: Checklist for Grey Literature Assessment
No.
1
2
3
4
5
6
7
8

Question
What is the research methodology?
Does the article produce repeatable results?
Does the article have sufficient bibliographical
information? (Author, Stakeholders, Date)
Does other reviewed paper cite the document?
Is the document produced by international
organization or research lab?
Is the article commented online in forums/
discussion boards?
If discussed online, do the comments contribute to
the original article findings?
Does the author belong to academic/ research
institute?

Answer
Yes/ No/ Partially
Yes/ No/ Partially
Yes/ No/ Partially
Yes/ No
Yes/ No
Yes/No
Yes/No
Yes/No

A Score of 1 can be assigned for a ‘YES’, 0.5 for ‘PARTIALLY’ and 0 for a ‘NO’
for the checklist questions. The questions are based on our analysis of grey literature
documents during this study. During our study, we have examined a wide range of
grey literature and found that the documents produced by international organizations
like IBM, Carlen Melon Software Engineering institute and research labs like Simula
are of high quality. These documents follow defined research methodology and the
validity of results is evaluated frequently. Some of these grey documents are results of
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funded research projects. Similarly, we have observed that grey documents having
important findings are likely to be discussed online or cited in other papers [5].
Although, this particular criterion does not say much about the quality of content
however; it can give an indicative value of importance of document. We have also
observed that filtering out irreverent content/ literature is now becoming a major
challenge in evaluating the quality of grey literature and the categorization strategies
presented in this chapter can help to filter out irreverent information.
We have not evaluated the validity of the formulated checklist because of time
constraints and it is included in the future extension of this work.
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5

DISCUSSION
The section will discuss the results and limitations to our thesis study. Despite the
importance of grey literature during systematic literature reviews, we have found out
that the minimal level of grey literature evidence is 9% . Most of the literature, which
is included as primary studies in SLRs, is published and peer-reviewed. Grey literature
has gained more importance in ‘Health and Medical Science’ research because of the
sensitivity of research topics about human health and life. The inclusion of grey trials
is necessary to limit any publication bias in Health Science [15]. The publication bias
is a research that focuses mainly on positive published results. We have found out that
in the field of Software Engineering, researchers undertake systematic literature
reviews to strengthen their synthesis with the use of peer-reviewed articles. In the
following section, we state our answers to research questions, which were figured out
in the beginning of this study.
RQ1. What is the extent of usage of grey literature in systematic reviews?
After investigation of 6307 primary studies, we have found out that the percentage of
grey evidence is 9% in our selected SLRs. Among the total 6307 primary studies, 582
studies were classified as grey literature. While analyzing the 582 grey links, we
noticed that most of the grey literature consisted of conference proceedings and
technical reports (68%). The research results in reports and proceedings are more
detailed and specific than in journals and these results are available months before the
official publication in traditional databases. The main concern with grey literature is
that it is not properly peer-reviewed and if any peer-reviewed material exists, it is not
thorough and exhaustive. On the contrary, the Software Engineering workshops are
closer to conferences in terms of the rigor of their review process. Section 3.6.1
presents the results of grey evidence finding.
RQ2. What are the strategies that can be used to categorize grey literature (nonpeer reviewed)?
RQ2.1 what are the strengths and weaknesses of those categorization strategies?
We didn’t find any evidence of literature that report the categorization strategies for
grey literature. The section no. 4 presents the strategies that can be utilized while
performing grey literature review. The strategies are a result of the knowledge learned
about the grey literature during this course of study. We have formulated a total of 13
strategies with their respective strengths and weaknesses. We believe that if these
strategies are used in a hybrid way, one can retrieve specific grey literature according
to one’s research interest.
RQ3. What is the extent of usage of grey literature in information synthesis (in
order to reject or strengthen any arguments) ?
Section 3.6.2 presents the result of analysis of grey literature in the synthesis
section of SLRs. While finding for the evidence of grey literature in the synthesis
section of SLRs, we have observed the extent to be 93.2 percent. A total of 543 grey
links out of 582 were found in the synthesis section. This implies that 93.2 percent of
the grey articles selected as primary studies are used to strengthen or reject arguments
in SLRs. However, we also noticed that the SLRs don’t follow any predefined or
standard format for reporting the results and synthesis section. Some SLRs have only
discussed the selection and extraction process. Also, the terminologies used for the
synthesis section vary among researchers. The synthesis section is mentioned as
“Analyses”, “Interpretation”, “Aggregation” and “Inferences”. We also came across
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SLRs that did not explicitly mention the studies in the synthesis section; rather a
summarized aggregation is presented in the synthesis sections [30]. In such cases, it
was not possible to check for the grey evidence in synthesis section. Thus, we assumed
that all the primary studies were used in synthesis.
RQ4. To what extent does Google Scholar bring the same results as we get from
commercial research databases such as ACM, IEEE, SpringerLink, and
ScienceDirect?
RQ4.1 To what extent does GS has indexed research papers?
While finding for the evidence of grey literature in the synthesis section of SLRs,
we have observed the evidence extent to be 93.2 %. This means that 93.2 percent of
the grey articles selected as primary studies are used to strengthen or reject arguments
in SLRs. However, we have also noticed that the SLRs don’t follow any predefined or
standard format for reporting the results and synthesis section. Some of the SLRs have
only discussed the selection and extraction process. The terminologies used for the
synthesis section also vary among researchers. The synthesis section is mentioned as
“Analyses”, “Interpretation”, “Aggregation” and “Inferences”. We also came across
SLRs that do not explicitly mention the studies in the synthesis section; rather a
summarized aggregation is presented in the synthesis sections [30]. In such cases, it
was not possible to check for the grey evidence in the synthesis section thus we
assumed that all the primary studies are used in synthesis.
We have presented strategies about how to take grey literature into account for the
research needs. The problem with grey literature is the quality which is highly
subjective. Grey literature often stems from unreliable and unreferenced sources [7].
The open source information is at ease of access but suffers from the low ’signal-tonoise ratio’ i.e. after filtering we only get few articles that are of reasonable quality and
can be used to strengthen or reject arguments in research. This situation worsens in the
online grey domain as there are hundreds of scientific blogs, forums and websites,
producing grey literature daily.
Based on our experience during this study, we believe that the volatility and
limited access problem of grey literature is now scaled down, due to the wide spread of
internet. The reason is that majority of all content published in print form is currently
available on internet for worldwide access. The government, corporations and
individuals publish most of their data online for public access. Not only websites but
also blogs, discussion boards and Facebook are disseminating large amounts of
information. According to our experience, the social media, if used responsibly, can be
a good source to categorize related content. The tools like Google+1, Facebook shares
and number of tweets can be used to assess content popularity and quality subjectively.
Based on the results of Google Scholar, we have seen that it was able to retrieve a
slew such as 96% of primary studies of SLRs. Most of the primary studies that were
not found using Google Scholar were of grey sources, a total of 108 studies (almost 40
percent) were not found. We tried to find the characteristics of studies, which were not
found in Google Scholar, however did not succeed. We also deduced that the primary
studies, which were not found in Google Scholar, had heterogeneous characteristics.
Thus, we could not infer much information about the type of studies that Google
Scholar was generally not able to retrieve. Based on our observations, Google Scholar
does not provide many options for searching the content on it. The traditional
databases like IEEE and ScienceDirect provide more search fields to create search
strings. However, Google Scholar provides much simpler and clean interface to search
articles as compared to the traditional databases.
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During our Google Scholar analysis, we noticed that the primary studies, which
were not retrievable in GS, were retrievable through Google. There were only few
primary studies that were not found in both Google Scholar and Google. All of these
few primary studies, which were not found in Google and Google Scholar, were
presented either in conferences or in workshops. One more interesting finding was that
these few primary studies were either published before year 2000 or belonged to
specific conference proceedings. So collectively, we were able to find nearly all the
primary studies using combination of Google Scholar and Google. Based on our study
in this thesis work, we believe that Google Scholar can become a foremost choice for
searching literature in the future because of its efficacy in finding scholarly literature .
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6

CONCLUSION
The aim of this study is to explore the evidence of grey literature and its usage in
information synthesis during systematic literature reviews. The secondary aim of this
study is also to investigate the efficacy of using Google Scholar for the retrieval of
primary studies. We conducted a comprehensive systematic literature review of 138
SLRs to find the evidence of grey literature and its usage in information synthesis
during systematic literature reviews. There were total 6307 primary studies that were
investigated for grey literature evidence. The total evidence of grey literature in SLRs
is found to be 9%. The study also presents strategies to categorize grey literature for
systematically considering grey literature. We have also found out that conference
proceedings and technical reports produced by international organizations and research
labs form major proportion (68%) of grey primary studies included in SLRs. Our
findings support that the GL-conference proceedings are of significant importance to
the field of grey literature. The study also shows that software engineering researchers
have a trend to include the recent research publications and documents as primary
studies in their SLRs.
We also searched 6307 primary studies in Google Scholar and found 6027 of the
total (i.e. 96%) were in GS. Looking at our study results, we conclude that Google
Scholar has a great potential to become a major source of scientific articles for
research purpose. We were able to find large number of published and peer reviewed
primary studies from GS. The studies not found in Google Scholar, were mostly grey
literature. However, we also saw that the literature not found in Google Scholar, could
be found at Google. In our point of view, if we use combination of Google Scholar and
Google for our research, search percentage is significantly increased.
In the beginning of our research, we expected the evidence of grey literature to be
significant in SLRs however; our findings are quite different now. Our study shows
that there isn’t significant evidence of grey literature in SLRs’ of Software
Engineering. Most of the literature included in SLRs is published and peer reviewed.
So, the question still remains that with the increase in grey sources and rapid feedback
over internet, will the researchers in software engineering be able to adapt grey
literature as an important source of information?
We believe that our categorization strategies of grey literature will help the
researchers to consider grey literature more systematically. Although the quality of
grey literature is subjective, the categorization strategies and quality assessment
checklist can help to filter out irreverent information from the pile of data.

6.1

Limitations
We have considered the following as main limitations to our study.
Access to literature: While analyzing primary studies, we confronted some
studies that were not accessible using our university subscription. We had no other
choice but to exclude them from our analysis.
Primary Studies List: In our tertiary study, we came up with SLRs that had not
mentioned included primary studies. In some cases, even if the primary studies were
mentioned in SLR, it was hard to extract them since they were mixed up with the
references included in the SLR. Also in some cases, the authors had used images for
the included primary studies and it was not possible to extract data from those images.
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Time Constraint: This study was conducted on a small-scale because of time
frame limitation. The study was conducted over 6 months of time frame.
Human Error: We tried to remain honest and credible throughout the study.
Despite, there are still chances of human error because of dealing with large amount
of data.

6.2

Future Work
The study presents the results of only four major databases i.e. IEEE, ACM,
ScienceDirect and SpringerLink. A future consideration will be to include more
databases for analysis and conduct the study on a larger scale. We have extracted data
from SLRs in a systematic and easily understandable format in Microsoft Excel files
and there is a great opportunity to extract other useful analysis from the data. Some of
the analysis opportunities include analyzing the types of grey literature in the grey
evidence and forming scale to measure quality of grey literature. We have found a
trend of grey literature usage for the past few years and can predict usage of grey
literature in the coming years.
As an initial step, we have proposed categorization strategies for grey literature.
As a next step to utilizing the grey literature to maximum extent, categorization
strategies can be verified through experiment(s), finalized methods, and techniques.
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APPENDIX

8.1

Appendix A: Cohen Kappa Application

FREQUENCIES VARIABLES=Difference
/ORDER=ANALYSIS.

Frequencies
Notes
Output Created

29-Mar-2012 16:47:15

Comments
Input

Active Dataset

DataSet5

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data

71

File
Missing Value Handling

Definition of Missing

User-defined missing values are
treated as missing.

Cases Used

Statistics are based on all cases with
valid data.

Syntax

FREQUENCIES
VARIABLES=Difference
/ORDER=ANALYSIS.

Resources

Processor Time

00 00:00:00.000

Elapsed Time

00 00:00:00.005

[DataSet5]
Statistics
Difference
N

Valid

37

Missing

34

Difference
Cumulative
Frequency
Valid

-1.00

Percent

Valid Percent

Percent

4

5.6

10.8

10.8

.00

31

43.7

83.8

94.6

1.00

2

2.8

5.4

100.0

Total

37

52.1

100.0

52

Missing

System

Total

34

47.9

71

100.0

CROSSTABS
/TABLES=RaterA BY RaterB
/FORMAT=AVALUE TABLES
/STATISTICS=KAPPA
/CELLS=COUNT EXPECTED
/COUNT ROUND CELL.

Crosstabs
Notes
Output Created

29-Mar-2012 16:50:04

Comments
Input

Active Dataset

DataSet5

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data

71

File
Missing Value Handling

Definition of Missing

User-defined missing values are
treated as missing.

Cases Used

Statistics for each table are based on
all the cases with valid data in the
specified range(s) for all variables in
each table.

Syntax

CROSSTABS
/TABLES=RaterA BY RaterB
/FORMAT=AVALUE TABLES
/STATISTICS=KAPPA
/CELLS=COUNT EXPECTED
/COUNT ROUND CELL.

Resources

Processor Time

00 00:00:00.000

Elapsed Time

00 00:00:00.008

Dimensions Requested

2

Cells Available

174762

[DataSet5]
Case Processing Summary
Cases
Valid

Missing

Total

53

N
RaterA * RaterB

Percent
37

N

Percent

52.1%

34

N

47.9%

Percent
71

100.0%

RaterA * RaterB Crosstabulation
RaterB
0
RaterA

0

Count

Total

Total

4

0

10

2.2

7.3

.5

10.0

2

23

0

25

5.4

18.2

1.4

25.0

Count

0

0

2

2

Expected Count

.4

1.5

.1

2.0

Count

8

27

2

37

8.0

27.0

2.0

37.0

Count
Expected Count

3

3

6

Expected Count
1

1

Expected Count

Symmetric Measures
Asymp. Std.
Value
Measure of Agreement Kappa
N of Valid Cases

Error

a

.636

Approx. T
.137

b

Approx. Sig.

4.606

.000

37

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

8.2

Appendix B: Pilot Search File Format
Given is the link to Google Drive excel file used to document pilot search.
https://docs.google.com/spreadsheet/ccc?key=0AgpdubbHEGGjdHU1SXJuSHdq
NDc1aHpPcTJ2TmM0a1E
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