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Abstract: It is unusual to find a description of the literature review process in environmental and conservation-based
research reports, however transparent and repeatable systematic research processes are key to establishing the rigor and
validity of the literature review. The purpose of this article is to provide researchers with specific tools and strategies for
conducting effective and efficient literature reviews. A solid methodology is essential to undergird an evidence-based
approach to research and the review of the concomitant literature. To demonstrate the tools, techniques, and other key
elements, the authors use their experience conducting a literature review on water conservation research pertinent to
southwest Florida’s Rookery Bay Estuary. The core concepts from this article’s formal systematic literature review
framework, including the principles of transparency, duplicability, expansiveness, and the limitation of bias, positively
impact the mechanics of the process including establishing search criteria, conducting the search, coding the sources,
and writing the review. Strategies of resource application (i.e., social science librarians and gray literature), the role of
research questions throughout the literature review, and approaches to audience inclusion as well as tools such as
inclusion criteria, beneficial checklists, and a coding matrix further systematize the literature review process.
Keywords: Systematic Literature Review, Tools and Strategies, Water Management, Publication Bias

Introduction

I

t is common practice for researchers to review existing scholarly literature prior to designing
and/or conducting original research in an effort to make informed choices in the study’s
design, in the data analysis, and be able to compare new research findings with prior
knowledge in the field. It is also standard practice to include a review of relevant literature in
research reports, such as journal articles, both as an introduction to the research project and in the
discussion of the research results, yet it is far less common to find a description of the literature
review process in such articles. The primary objective of this article is to fill that gap by
identifying strategies to strengthen the quality and rigor of literature reviews, providing tools and
techniques to systematize the steps of a literature review, and demonstrating the application of
these strategies and tools in qualitative research. The primary literature review for illustration is
based in the US, however many of the literature reviews and other related materials that are used
to compare, contrast, and support the presented concepts are based around the world (e.g.,
Australia, Canada, China, Europe, Africa, and South America) with a majority of the sources
derived from the UK.
Out of the 138 sources reviewed in the study described below, only a small portion used the
words “literature review” (although a literature review was implied in many cases); in addition,
there was minimal or no transparency regarding the protocol used to implement the review.
Researchers from around the world seeking guidance on this important stage of the research
process discover that there is a range of approaches to conducting a literature review, from what
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is often referred to as a “traditional” review to the “systematic” review. The latter, which is
sometimes conducted as an independent scholarly endeavor rather than as preparation for an
empirical study, will be the focus of this article.
There are several types of literature reviews (Kitchenham 2004; Petticrew and Roberts 2006)
and multiple purposes for them (Okoli and Schabram 2010). As we consider the many variations
and nuances, it is important to have a working definition. Two definitions will be used to provide
a base understanding: (1) “A research literature review is a systematic, explicit, and reproducible
method for identifying, evaluating, and synthesizing the existing body of completed and recorded
work produced by researchers, scholars, and practitioners” (Fink 2010, 3), and (2) “A systematic
review aims to comprehensively locate and synthesize research that bears on a particular
question, using organized, transparent, and replicable procedures at each step in the process.
Good systematic reviews take ample precautions to minimize error and bias” (Littell, Corcoran,
and Pillai 2008, 1).
The literature review provides a systematic survey of existing material to determine the
breadth, depth, and content of relevant material (Fink 2010). Within the structure and throughout
implementation of a literature review, the reviewer and researchers will make many value
judgments (Andrews 2005). As implied in the second definition offered above, the literature
review will be most robust if scholars take steps to minimize the biases that may be embedded
within these judgments.
The myriad approaches and structures for conducting literature reviews are often similar and
overlapping. However, literature reviews are typically separated into systematic and nonsystematic approaches (Tranfield, Denyer, and Smart 2003; Kitchenham 2004; Page 2008; Carter
and Easton 2011; Parris and Peachey 2013). “Advocates of systematic reviews tend to label all
other reviews as nonsystematic, a term that implies deficiency” (Kennedy 2007, 139). In an
attempt to differentiate the systematic review from other approaches, Khan et al. (2013, 118)
propose: “A review earns the adjective systematic if it is based on a clearly formulated question,
identifies relevant studies, appraises their quality and summarizes the evidence by use of explicit
methodology.” Likewise, Andrews (2005) suggests that a systematic literature review (SLR) is
more comprehensive, less biased, transparent, and replicable than a non-systematic review.
Many sources that wish to differentiate an SLR make the comparison to a narrative review
(Kitchenham 2004) or a traditional review (Petticrew 2001; Cronin, Ryan, and Coughlan 2008).
Petticrew and Roberts (2006, 39–41) present a much more extensive list of types of research
syntheses: systematic review, narrative review, conceptual review/conceptual synthesis, rapid
review, realistic review, scoping review, “traditional” review, critical review, expert review, and
“state of the art” review.
Okoli and Schabram (2010) make a key differentiation between “systematic” as a qualitative
adjective (i.e., continuum of more/less systematic) and a classifying adjective (i.e., either
systematic or not). However, this may be an over-simplification. “The problem with using
systematic as a classifying adjective is that this dichotomizes literature reviews into two kinds:
systematic and traditional (or conventional)” (Okoli and Schabram 2010, 5). It is important to
separate the design and methodology because a study may be systematic by design but not fully
categorized as systematic by methodology (Cooper, Chenail, and Fleming 2012). If the
continuum approach to a systematic research is accepted, then the systematic tools of SLR can
potentially be used to increase the quality of all literature review approaches. Inversely,
systematic tools and techniques used in other approaches can be used to enhance the SLR
methodology.
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Methods, Procedures, and Guidelines
Having an explicit structure for the literature review helps the scholar maintain focus, manage a
large volume of material, and enhance the consistency on the many subjective decisions the
scholar must make along the way. Okoli (2010, 7–9) offers the following steps of a literature
review: (1) purpose of the literature review, (2) protocol and training, (3) searching for the
literature, (4) practical screen, (5) quality appraisal, (6) data extraction, (7) synthesis of studies,
and (8) writing the review (with flow chart diagram). Within this structure the researcher still
needs to exercise judgment on what constitutes a body of knowledge and what decisions need to
be made at each step and why (Kennedy 2007).
Another important aspect of literature reviews that leads to the identification of the
documents in the search process is the use of information scientists and library support (Petticrew
2001; Kitchenham, Mendes, and Travassos 2007). “It will be clear from the above description
that there are particular skills involved in carrying out sensitive and specific searches, and these
tend not to be part of the core training of social researchers. This is why systematic reviewers
usually seek expert help from an information scientist, as these specialists are trained in
searching electronic and other sources” (Petticrew and Roberts 2006, 85). Although library
experts may not be a mandated part of the search process (Petticrew and Roberts 2006), the
expertise provided by information professionals can be invaluable (Littell et al. 2008).

Document Management and Appraisal
One of the primary concerns in a literature review and a key reason for a systematic effort is the
avoidance of bias (Littell et al. 2008). In addition to the screening process that limits the search to
relevant selections, document management is helpful in mitigating errors and encourages an
awareness of the document origin to limit bias.
Of the many types of potential bias (Kitchenham 2004; Kitchenham et al. 2007), we will
focus on publication bias. There are two elements of this type of bias: (1) the tendency to publish
positive findings (Fink 2010), and (2) “the concern that published studies do not represent all the
high-quality studies in a field of inquiry” (Littell et al. 2008, 19). The SLR methodologies
presented by Petticrew and Roberts (2006) and Kitchenham (2004) both discuss publication bias
and specifically mention the importance of using a range of sources including gray literature,
conference proceedings, and expert input. Kitchenham and Charters (2007, 15) add, “Publication
bias can lead to systematic bias in systematic reviews unless special efforts are made to address
this problem.” In addition to the challenges within the literature review, any analyses based on
biased literature are also compromised. Littell et al. (2008, 112) state, “Publication bias is a
potential threat to the internal validity of meta-analyses and should be considered carefully in the
analysis and interpretation of results. Publication bias occurs when the results of published
studies are not representative of results of the completed studies.” In fact, Littell et al. (2008, 46)
state that based on the research, “It is now clear that a systematic review should never use
publication status as an inclusion criterion.”
In an effort to identify the references and their origin, document management becomes a
critical part of the systematic review process (Okoli and Schabram 2010). In spite of the specific
directives mentioned previously to include gray literature in addition to academic literature,
many SLRs (e.g., Brereton et al. 2007; Carter and Easton 2011; Ford et al. 2012) limited their
studies to peer reviewed journals through the inclusion rules of their protocol. This choice
automatically introduces a publication bias. In contrast to the idea of using peer reviewed
academic literature, van der Sanden and Meijman (2004, 274) suggest, “Peer review is not
designed to be systematic….Peer review is valuable, but it is not systematic.”
The other general source of material falls under the umbrella of gray literature (Littell et al.
2008, Okoli 2012). In a push to search thoroughly, Petticrew and Roberts (2006, 90) suggest that
“the term ‘gray’ (or ‘fugitive’) literature is often used to refer to literature that is not obtainable
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through normal publishing channels. It includes reports published independently by academic
and non-academic organizations….” The existing literature does not suggest that the source of
the material is irrelevant (Cronin et al. 2008; Okoli 2012); rather, it suggests that, in addition to
the importance of including multiple sources (Papaioannou et al. 2010), scholars should identify
the source of the material as this impacts the “informational value” (van der Sanden 2004, 275).
In addition to considering the source, the practical screening aspect of document
management can assist in determining if the article is “applicable to the research question …
[and] restrict the total number of articles considered so that the literature review may be
practically manageable” (Okoli and Schabram 2010, 21). Okoli and Schabram (2010, 24)
continue by stating that, “Although the practical screen is an implicit step in every literature
review, there are few guides that address it explicitly.”
Petticrew and Roberts (2006, 131) identify the importance of “tools, scales, and checklists”
in formalizing the structure for the literature review to improve the quality, provide transparency
and minimize bias. The practical screen (Fink 2010) needs to continue to be developed and
formalized to increase the rigor of the systematic review process.

Systematic Reviews on Water Management
Systematic reviews have been traced back to at least 1891 (Petticrew and Roberts 2006). They
have been used in the biomedical sciences, education, and psychology (Littell et al. 2008). The
medical field, in particular, is known for this approach. The following fields, with examples
noted, have incorporated systematic reviews: social science (Petticrew and Roberts 2006;
Papaioannou et al. 2010); medical (Mokkink et al. 2009); information technology (Kitchenham et
al. 2007; Major 2010); education (Andrews 2005; Kennedy 2007); and business (Carter and
Easton 2011; Parris and Peachey 2013).
The environmental sciences and natural resource management fields are not particularly
known for the use of systematic literature reviews, but recent studies in these fields from around
the globe have begun to adopt this approach (Ford et al. 2012; Jahn et al. 2012; Stechemesser and
Guenther 2012; Gallego-Ayala 2013; Stefani et al. 2013). A few of these reviews specifically
stated the inclusion of gray literature (e.g., Jahn et al. 2012; Stechemesser and Guenther 2012),
however in these cases, like most SLRs in other fields, the inclusion details were not fully
transparent. There might be unique challenges associated with the environmental and natural
resource management fields, in that they are cross-disciplinary areas, drawing upon both natural
sciences and social sciences. The literature review process in environmental sciences and natural
resource management fields can be quite complex, not lending them easily to a systematic
process (e.g., Massoud, Scrimshaw, and Lester 2004). Therefore, developing specific strategies
and tools to enhance cross-disciplinary conservation research (Evely et al. 2010) is significant.
In consideration of the issues and challenges facing those conducting literature reviews that
encompass both the natural and human sciences, we present below a detailed description of the
systematic literature review process we conducted as part of a collaborative science study funded
by NOAA and the Florida Department of Environmental Protection on water-related attitudes,
behaviors, and management decisions in southwest Florida (please see Acknowledgment below).
Before presenting the methodology of our systematic literature review, we provide a brief
overview of the context for the research project.

Context for Literature Review on Water-related Attitudes and Behaviors
The literature review was the first component of a Nova Southeastern University (NSU) social
science study which is being conducted as part of the “Restoring the Rookery Bay Estuary”
(RRBE) project. The Rookery Bay Estuary is located in Southwest Florida, south of Naples and
at the western edge of the Everglades. The study was commissioned by southwest Florida’s
Rookery Bay National Estuarine Research Reserve (RBNERR) to inform management of the
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Henderson Creek watershed in a manner that contributes to the restoration of the Rookery Bay
Estuary. RBNERR, which is under the purview of the Florida Department of Environmental
Protection, is considered an almost-pristine example of a subtropical mangrove-forested estuary
(NERRS 2015). The area encompassed within the RBNERR extends beyond Rookery Bay itself.
It boasts 70,000 acres of open water, as well as another 40,000 acres comprised of mangroves,
marshes, hammocks, and scrub. Approximately 158 species of birds inhabit the reserve, as well
as numerous threatened and endangered animals. Yet the estuary continues to experience the
impacts of population growth and associated development in Collier County.
This social science research project is being conducted as an instrumental case study
(Creswell 2013), with the goal of enhancing RBNERR’s capacity to work collaboratively with
community stakeholders in these watershed management efforts. In addition to the literature
review described in this document, study components include conducting stakeholder interviews
and analyzing them by means of qualitative data analysis, as well as developing and
implementing stakeholder outreach and educational initiatives for use by RBNERR. This
literature review was intended to help shape the approach and questions used to conduct
stakeholder interviews and to inform future educational initiatives related to the RRBE project.
While the existing literature includes research on natural features of the Rookery Bay
Estuary, it appears that no social science research has been conducted on the watershed. This
research void is likely similar to many areas of environmental concern throughout the world. The
RRBE study makes a significant contribution to the gap in the local research literature and
provides a globally applicable template for comparable studies. In the following section, we
present the methodology of the first phase of this research, the systematic literature review
conducted in preparation for in-depth stakeholder interviews.

Methodology of Literature Review
To support RBNERR’s goals, the NSU research team included three major topical areas in
producing this literature review. As shown in Figure 1, these include: 1) research on attitudes and
beliefs about water, with a focus on Florida; 2) collaborative problem-solving approaches used to
involve community members in water-related decision-making, with a focus on Florida; and 3)
strategies for conducting public education and translating research into lay terms that have been
used to address water/conservation issues, with a focus on Florida.

Search Strategy
The three major research questions related to RBNERR’s six research objectives for the social
science research project. For each research question, we developed a corresponding question for
the literature review, as well as possible search terms. For example, to address the first research
question “What are the attitudes, beliefs, and behaviors of community members in the Rookery
Bay region related to water?” we formed the corresponding question for the literature review:
“What literature exists about the attitudes, beliefs, and behaviors related to water in Florida (can
be broadened as needed)?” The second research question has two parts: “How are water-related
decisions made by community members in the Rookery Bay area, in both personal and
professional contexts?” And, “What are the best practices for involving community members in
water-related decision-making and what is known about their effectiveness?” For this research
question, we developed the corresponding pair of literature review questions: “What literature
exists, with a focus on Florida, about how people make water-related decisions in both their
personal and professional contexts?” And “What literature exists about best practices for
involving community members in water-related decisions at the local level?” Finally, to address
the third research question: “What are existing programs, projects, outreach efforts, and
interventions that seek to create change in water-related attitudes, beliefs, and behaviors, and
how effective are they?” we asked, “What literature exists, with a focus on Florida, about
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educational programs, outreach efforts, and interventions that sought to create change in waterrelated attitudes, beliefs, and behaviors, and how effective were they?” As depicted in Figure 1,
in developing a literature review that encompassed the three above topics, the NSU research team
reviewed research studies, theoretical models, and “gray literature,” such as relevant agency
reports.

Figure 1: Florida Freshwater Resource Project Literature Review; Initial Concept Map.

Search Process
The search process was organized to be useful in addressing the overarching research questions
of the project. Based upon the literature review questions noted above, in April 2013, an initial
search was conducted in several databases available through the NSU electronic library resources
in such topic areas as Environmental Sciences, Ocean and Aquatic Sciences, and Social Sciences.
A sample of the early searches by search terms includes the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

estuar*, study or research, and manag* or water
estuar*, study or research, and Florida or Southeast U.S.
estuar*, attitude* or belie*, and Florida or Southeast U.S.
estuar*, case study, and Florida
water, Florida, and attitude
water, manag* or case, and Florida
water, decision*, and Florida
water, conserv*, and Florida
water, theor*, and attitude*
water, stakeholder*, and Florida

The * symbol functions in the search process as a command to include any word that begins with
the letters preceding the symbol; thus, “manag*” used in the search as a key word would result in
a listing of sources that include the words “manage,” “managed,” “management,” “managing,”
etc.
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Over the course of the literature search, multiple additional databases and search terms were
added to the search process. These included databases in the areas of Education, Public
Administration, Conflict Resolution, and Humanities, among others. By the conclusion of the
search process, literature searches had been conducted in thirty-eight different databases, several
of which are only available to NSU patrons. Each listing of search results was reviewed, and
those sources that appeared to be relevant based on preliminary review of the abstract were
marked to obtain the full text of the document. Ultimately, full-text PDFs of approximately 120
sources considered to be relevant were located and obtained through this search process. Over a
dozen relevant books were also obtained and reviewed.

Coding Sources
Articles marked through the search results were collated in a listing to include title, citation
information, abstract, and publication information. These collated results were then identified
and coded according to category, such as “attitude,” “decisions,” “knowledge,” “case study,” and
“theory.” While these codes were helpful as an initial organizational tool, we found when reading
the full-text versions of the articles that the utility of the initial coding system was limited. Many
of the articles contained elements that could be deemed relevant for multiple categories; for
example, one article might include discussion of theoretical frameworks, description of case
study research, and findings related to stakeholder engagement.
Following reflection and discussion, the articles were re-coded based on the social science
project’s research questions, using the codes RQ1, RQ2, or RQ3 to represent Research Question
1, 2, or 3. Each article was thus coded for between one and three research questions based on the
article content. In addition, the team developed a matrix listing each source and indicating the
corresponding research question or questions (See description below). This re-coding and matrix
proved to be an improved organizational strategy for managing the data and better supported the
development of the ultimate literature review report because it maintained the focus on the
research objectives of the project. Several sources did not directly address a research question,
but provided useful contextual information, and were listed in the matrix as “NQ” meaning No
Research Question. In addition to connecting sources to research question(s), the matrix tracks
whether the source is drawn from the academic or gray literature.

Literature Source Coding Matrix
A coding matrix was developed to enhance the transparency and thoroughness of the described
research (Figure 2). Using a MS Excel spreadsheet, a matrix was assembled to consider the
interactions within the classifications of the research. The first column identified the format of
each entry as “Book” or “PDF.” The second and primary column of the Literature Coding Matrix
listed all of the sources alphabetically, using the authors’ names and the publication date of the
article. The third through fifth columns were allocated, one each, to the research question, using
RQ1, RQ2, and RQ3 as the headers. The sixth column was marked as NQ (i.e., no research
question) to classify relevant articles that did not address a specific research question (e.g.,
history, general background, and methodology). Codes were entered into the third through sixth
columns in the following manner: if a specific source addressed the second research question
(RQ2), an identifier was placed in the cell at the intersection of the related row and column of the
matrix. Specifically an “a” was used to indicate an academic source (e.g., journal article) and a
“g” was used to indicate a source derived from gray literature (e.g., conference presentation,
government report, or NGO white paper). Some publications were pertinent to only one research
question and others to multiple research questions.
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Figure 2: Literature Coding Matrix (header & first ten lines).

The bottom of the matrix included several calculations and totals (Figure 3). The number at
the bottom of the first column is a tally of the number of publications included in the matrix,
combining both “Book” and “PDF” entries. The summation of the alpha character entries within
various columns of the matrix was accomplished through the use of the MS Excel “countif”
function. For example, the equation used to calculate “Book” and “PDF” entries in the first
column was:
“=COUNTIF(A2:A139,"PDF")+COUNTIF(A2:A139,"Book")”.

Figure 3: Totals Section of Literature Coding Matrix (with last few lines of source entries).

The column totals for the RQ/NQ columns include a row that summed the academic article
matches for each column, a second row that summed the gray literature article matches, and a
third row that represented the total matches of all articles (i.e., the total of the previous two
rows). Each of these rows within the totals section were added across to provide totals for the
combined academic literature matches, the combined gray literature matches, and a total of all
matches. Additionally, the total number of sources was provided, which should (and does) match
the total of books and PDFs shown beneath the far left column. “Total Documents” also was
calculated using the “counta” function (i.e., “=COUNTA($B2:$B139)”). Because it is possible
for a source to connect to multiple research questions, the total matches beneath individual
RQ/NQ columns may exceed the total number of documents.

Annotated Bibliography
For those sources obtained, each document was read in full and summarized in the annotated
bibliography. In developing the source summary, members of the research team used a checklist
of questions in order to extract the relevant data from each source. This technique was used not
to appraise the quality of the source in terms of writing or persuasiveness of findings, but rather
to identify aspects of the research design that would enable us to determine the relevancy of the
source and also provide ideas for the design of our own data collection procedures in the second
phase of the research project. This checklist included the following questions:
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•
•
•
•
•

What theories were presented?
What were the research questions?
What was the research design and methodology?
What was the data collection approach?
How were the data analyzed?

Not all sources included information that corresponded to these questions. Following the
initial implementation of this checklist and team discussion, we added the following three
questions, which applied to all sources:
•
•
•

How was the source relevant to the RRBE project?
How might the source be useful to the RRBE project; (i.e., what are the
implications of the source for future phases of the RRBE project)?
What specific research question(s) of the RRBE study did the source address?

The first draft of the annotated bibliography was organized by the initial thematic coding
categories (e.g., theory, attitudes, case study, and collaboration). Following review and
discussion of the first draft of the annotated bibliography, the bibliography was re-organized to
present each entry in alphabetical order and to ensure each summary reflected the revised coding
system noting the relevant research question(s). In addition, the summaries were revised to make
more explicit the relevance and usefulness of each source to the Restoring the Rookery Bay
Estuary Project.
During this revising process, gaps identified in the information gathered so far were noted to
guide the next steps in the literature search. Based on gaps identified, a supplemental search was
conducted to fill those gaps. Each new source was read, summarized, and the summary added to
the annotated bibliography.

Writing the Literature Review
Upon completion of the annotated bibliography, the literature review was organized and drafted
using three main areas addressed in the project and literature review questions: attitudes,
collaboration, and education. Unlike the annotated bibliography, which presented each source
individually in a listed format, the literature review itself was organized thematically within each
of the three major topic areas. Thus, the literature review extended beyond a summary of the
literature to a synthesis of the literature based upon qualitative analysis that identified key themes
emerging across the sources reviewed that pertained to each research question. For example, the
literature reviewed on attitudes, beliefs, and behaviors related to water in Florida yielded the
following four themes:
1.
2.
3.
4.

The importance of determining local attitudes about water prior to an
intervention;
Methods to identify water-related attitudes;
The relationship between environmental attitudes and behaviors; and
Explanatory models related to environmental attitudes and behaviors.

With respect to literature pertaining to involving community members in water-related
decision-making, six themes emerged, including:
1.
2.
3.
4.

Recommended approaches to community water management planning;
Situation assessment and process design;
Models and best practices in community collaborative decision making;
Conditions for success in launching a collaborative process;
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5.
6.

Managing/implementing collaborative processes; and
Evaluating collaborative processes to enable interested parties to learn from
experience.

Finally, the review of literature related to educational efforts to create change in waterrelated attitudes, beliefs, and behaviors uncovered four themes:
1.
2.
3.
4.

The value and impact of conservation education;
How people receive water-related information;
Models of environmental public education; and
What information to provide to stakeholders.

It is beyond the scope of this article to discuss these themes, but they are presented here to
indicate how the literature review was organized. Within the section discussing a particular
theme, the team cited relevant sources; thus, those sources that applied to more than one theme
were included in more than one part of the literature review, with different aspects of that source
discussed in different sections depending upon the focus of the section.

Quality Control
As with any literature review, choices are made regarding search terms and sources that impact
the information obtained. It is impossible to verify that every potentially relevant source was
included in this literature review; nevertheless, the systematic and rigorous nature of the process
did result in the location of a high volume of sources deemed useful to this project.
The following steps were taken in support of the quality of the process and outcome: 1) the
scope of the literature review was reviewed monthly with the RBNERR project contractor; 2) the
literature search process was reviewed through several consultations with one of NSU’s
professional librarians with expertise in social science research; 3) an audit trail of the search
process was maintained that led to the development of a guide listing the databases searched; 4)
the NSU research team regularly reviewed the development of the annotated bibliography in
relation to the project’s guiding research questions and responded to any gaps identified; and 5)
the literature coding matrix supported the rigor of the search process because any article that
could not be coded for one of the study’s research questions or that did not provide useful
contextual information was reviewed for elimination from the final literature review. These
efforts were made to ensure the transparency and thoroughness of the literature search.

Discussion
Literature reviews of any type, including formal SLRs and narrative approaches, can benefit from
the use of systematic techniques. Our intent is to provide specific, pragmatic, and highly useful
insights that will aid the researcher as they design and conduct literature reviews. These
strategies and tools have the potential to increase the effectiveness and efficiency of any type of
literature review and especially within the realms of social sciences and environmental
management.

Strategies
Based upon our experience in this study, as well as our review of the literature on conducting
literature reviews, we suggest the following strategies:

96

LILYEA: CONDUCTING A SYSTEMATIC LITERATURE REVIEW ON WATER-RELATED ATTITUDES

Utilizing a Social Science Librarian
Collaborating with a librarian injects a higher level of efficiency and effectiveness into the
research process. A librarian with specialized skills in searching for interdisciplinary,
multidisciplinary, and trans-disciplinary content adds to the likelihood of a comprehensive
literature review within the defined scope. Information retrieval is more precise and the
acquisition of materials via library services is expedited. An understanding of how databases and
individual web sites are structured, as well as how content is indexed in different contexts is
necessary for thorough searches, and a research librarian helps provide that awareness. For
example, wildcard symbols and truncation do not work the same way in every database or search
engine. They can be used to improve your search results, but some databases use different
symbols. Standardized limiters, controlled vocabulary, subject headings, and descriptors must be
used, and these types of terminology are often unique to each database and discipline.

Including Gray Literature
In addition to the scholarly literature, the NSU research team perused the “gray literature” for
relevant insights. Examples include government reports, dissertations, theses, and conference
proceedings and are produced by writers whose primary purpose is other than publishing
(Western Libraries 2015). It typically has not undergone peer review, and so must be used
judiciously (York St John University 2015). Gray literature can be challenging to find and access
(Hartman 2014).
At the same time, gray literature is considered key to informing “analytical thinking about
social policy” (Hartman 2014). It can help the scholar put his or her topic into context and can
offer more timely findings and analysis than peer-reviewed literature (Hartman 2014). We made
a point of searching the websites of the US Environmental Protection Agency and of Florida state
natural resource management agencies. We found many helpful resources produced by the
Center for Watershed Protection, which is based in Ellicott City, Maryland. Similarly, there are
many sources for gray literature, in virtually every country and region, which are significant to
the research. In the gray literature, we found valuable information about developing watershed
management plans, appropriate methods for engaging stakeholders, and practical tools for
watershed protection.

Using Research Questions for Coding Sources
A recommended step in assembling the annotated bibliography is to tie the highlighted sources to
specific research questions. By simply asking the question: “What specific research question(s)
does the source address?” the researcher keeps the purpose of the research regularly at the
forefront. In our research we had three research questions and, based on the response to the
question listed above, each entry in the annotated bibliography was identified with at least one of
the following: RQ1, RQ2, or RQ3. If the selected source does not correspond with any of the
research questions, the researcher can then determine whether the source provides necessary
supporting material or should be removed. Given the volume of materials reviewed and the
involvement of multiple researchers, maintaining a clear and shared focus was extremely
important.

Establishing Source Relevance in Annotated Bibliography
A concerted effort was made to make sure summaries of sources presented in the annotated
bibliography specifically addressed the article’s relevance to the project and the usefulness of the
source. In the Rookery Bay research, as we compiled the annotated bibliography we specifically
included responses to the following questions:
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•
•

How was the source relevant to the RRBE project?
How might the source be useful to the RRBE project?

This approach was another way of maintaining team discipline and focus in the face of a
large volume of material. Implementation of this strategy is key to streamlining future research
steps because it limits the necessity to return to the source document when writing up the
literature review. Additionally, the strategy of including a focus on relevance and usefulness
allows the researcher to more readily establish themes or gaps in the collected material when
preparing to write the literature review.

Writing the Literature Review for a Non-scientific Audience
In contrast to the development of the annotated bibliography, the literature review for the RRBE
project was structured around the three major topic areas corresponding to the three research
questions. Within the discussion of each of those topic areas, the literature review was organized
thematically. Beyond that organizational strategy for the literature review, several other strategies
pertaining to the writing of the literature review had emerged during the project. These included:
•

•

•

Write the literature review for an audience that is not made up of scientists and
that is unfamiliar with the project. This approach helps in writing the review in
a manner that is clear and easy to follow. We initially wrote the literature
review as though scientists on the project were our audience, and we found it
necessary to revise to clarify many points.
Incorporate tables and graphics to break up the text and to share the
information in a manner accessible to a range of learning styles. The first draft
of our literature review was entirely made up of text, and was somewhat
overwhelming, intimidating, and boring for readers! Our final literature review
draft included seven tables, three figures, and nine boxes; and readers told us
that they really appreciated these elements, which both broke up the text
visually and also conveyed key points in the literature effectively to reinforce
the narrative summary.
Repeat the research question that corresponded to each major section at the
beginning of that section of the review. Based upon feedback about our first
draft, we highlighted the question in italics at the start of each major section of
the literature review, as a technique to assist the reader in keeping track of the
development of ideas and focus of each section.

Tools
In addition to the recommended strategies outlined above, we also found several tools to be of
great use in the literature review. These included clearly-defined inclusion criteria for identifying
sources to include in the literature review, a checklist of what to cover in the source summary
that would be part of the annotated bibliography, and the literature coding matrix.

Clearly Defined Inclusion Criteria
In line with the Systematic Literature Review approach (Kitchenham et al. 2007), we established
the inclusion and exclusion criteria before we began the search process and based the criteria on
the research questions. The inclusion of relevant articles is the heart of the literature review.
Inclusion and exclusion criteria define precisely what will be considered relevant. Clearly
defined inclusion criteria allow the researcher to review the selected studies or resources to
confirm alignment (Cooper et al. 2012). Although narrative reviews may not require inclusion
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criteria (Ressing, Bettner, and King 2009), we found that clear inclusion criteria were beneficial
to all literature reviews across the systematic continuum because of the potential for bias
(Transfield 2003).

Source Evaluation Checklist
The checklist used in the development of the annotated bibliography proved to be very useful for
the literature review as a whole. As noted by Petticrew and Roberts (2006), there are several uses
for such tools, including providing transparency and minimizing bias. In addition to these uses,
we felt the checklist supported us as a data collection tool. The questions helped us to identify
key points in the source being reviewed that would have current or potential value to the project.
The questions also served to maintain our focus on what was relevant to the current project, as
opposed to summarizing the source in a more general way. Fink (2010) noted that the screening
process in systematic literature reviews needs to continue to be developed; the use of a data
collection checklist is one way to enhance the review after a source has passed initial screening
in order to target the information in that source that is most pertinent to the study at hand.

Literature Coding Matrix
The Literature Coding Matrix, as described above, is beneficial to the research on multiple levels,
from increased organizational efficiency to improved quality of research. This matrix, and all of
the included elements, aligns with Okoli’s (2010) comments about the importance of document
management. The totals, both individually and together, help to describe how much is known
about the body of research (Fink 2010). The first column allows the researcher to verify
possession of each of the sources by a simple crosscheck to the number of total documents (or
provides a specific number of unaccounted for articles). When working with multiple
researchers, this feature proved to be especially beneficial for organization.
The indication of the academic or gray literature nature of a source at the intersection of the
source and applicable research question provide a third dimension that allows for another level
(or density) of evaluation. When this information is aggregated at the bottom of the matrix a
quick reference is provided that identifies the raw number of matches to the research questions
and assists in understanding the comparison between the number of academic source matches in
contrast to the number of gray literature source matches. This aspect of the tool supports the
statement of Littell et al. (2008, 1) that, “Good systematic reviews take ample precautions to
minimize error and bias,” as well as Littell et al.’s recognition of the importance of connecting
the research and the research question in a transparent manner. One specific concern that this tool
addresses is the publication bias (Kennedy 2007) through the confirmation of a blend of
academic and gray literature sources. The grid of information at the bottom of the matrix can also
be used as a pragmatic element of the practical screen (Fink 2010; Okoli and Schabram 2010),
which is another key element of a systematic review.
Through the use of this matrix, all types of literature reviews, including SLR and narrative
approaches, can become more systematic and potentially improve the quality of the related
research. This tool allows researchers to move beyond categorizing literature reviews into
“buckets” and enhances the systematic nature of all research that applies this type of technique.
This approach does not represent a new concept. Petticrew and Roberts (2006, 131) address its
importance in a section entitled: “Critical appraisal: tools, scales, and checklists.” However, this
specific grid-based tool is a notable addition to the available tools for researchers to apply in
pursuing a more structured approach to their research.
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Conclusion
Utilizing a solid methodology to undergird an evidence-based approach to researching a
particular body of literature is essential. All points along the continuum of systematic approaches
to literature reviews can be improved with the core concepts from this formal and systematic
literature review framework. Its hallmarks are the principles of transparency, duplicability,
expansiveness, and the limitation of bias. Although the practical screen is an implicit part of any
literature review, the scarcity of explicit guidelines has created challenges such as publication
bias. The growing volume of literature to review on any given topic heightens the critical
importance of filling this guidance gap. The tools and techniques offered in this article are
intended to improve scholars’ ability to use a systematic approach to reviewing the literature and
directly contribute to the quality of literature reviews, particularly within the realm of
environmental sciences and water management.
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