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Systematic literature review



Systematic literature review 
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• Individual studies contributing to a systematic review are called primary 
studies


• Literature review is a form of secondary study


• A systematic review of systematic reviews is called Tertiary study


• Aims at identifying, evaluating, and interpreting all available research 	about a 
particular research question, topic area, or phenomenon of interest



Common reasons

• Summarize the existing evidence


• Identify any gaps in current research to suggest areas for further investigation


• Provide a framework/background to appropriately position new research 
activities


• Support/contradict hypotheses


• Assist the generation of new hypotheses
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• The well-defined methodology makes it less likely that results are biased


• Provides information about effects of some phenomenon across a wide range 
of empirical studies concerning the same research questions


• Requires considerably more effort than traditional reviews
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Systematic literature reviews vs. literature surveys

• With a survey or non-systematic literature review, we analyze, summarize, organize, and 
present novel conclusions from primary studies


• When systematic, the literature review technically and critically review primary studies to 
extract technical and scientific metadata from primary studies


• A systematic review requires a protocol, research questions, and methods


• Systematic reviews are replicable, comprehensive, objective
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Systematic mapping study

• Systematic mapping studies are a wide overview of a research area


• The goal of systematic mapping is the identification of the quantity and type fo 
research


• A systematic review has the focus on establishing the state of empirical evidence


• The systematic reviews evaluate primary studies regarding their quality
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Review process

•  Plan: Define the research goals, questions, 
and a review protocol


•  Conduct: Retrieve primary studies, select the 
studies, assess the quality, and extract meta-
data


•  Report: Create the final document
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Reference example 
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Identify the goal 

• We aim at identifying a main goal for the whole review


• It usually gives the title to the review
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Specify the research questions 

• Once the goal has been defined, we have to think about the research questions


• The research questions will drive the whole review methodology


• The search process must identify primary studies that address the questions


• The data extraction process must extract data items needed to answer them


• The data analysis process must synthesize the data in such a way that the questions can be answered
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Develop the review protocol 

• We describe the plan and rules that will guide the process of reviewing


• It involves primary studies, data sources, and people
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Search method 

• A description of the methods involved for the search activity


• Database search


• Backward snowballing: starting from a primary study we retrieve related papers between 
reference


• Forward snowballing: we look at other studies that cite a target primary study (Google 
Scholar and Scopus)
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Search terms 

• The collection of keywords derived from the research questions


• The search string using boolean ANDs and ORs to query the digital sources
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Data sources 

• The digital databases to retrieve primary studies


• Scientific literature, including journals and conference proceedings


• Grey literature, e.g., technical reports, work in progress, presentations


• The internet


• Other secondary studies
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Selection criteria 

• The queries can return many primary studies


• The selection criteria determine which studies are included in, or excluded 
from
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Selection method 

• How the selection criteria will be applied by the authors


• How the disagreements will be resolved, if need be
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Quality assessment

• Quality checklist to assess the individual studies


• For each of the papers, we check whether some characteristics are valid
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Quality assessment
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Quality assessment



Data extraction strategy

• How the information from each primary study will be obtained


• The description of the data collected


• Standard fields are always applied, such as type of article, name of the publication 
channel, year of publication


• It can also include some specific classification schema
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Data extraction strategy
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Data extraction strategy
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Preliminary searches

• Help to identify existing literature reviews


• Asses the volume of potentially relevant studies


• Refine some of the steps in the review protocol
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Reference managers

• Useful to store and put 
notes on retrieved papers


• Zotero


• Mendeley


• Endnote


• + JabRef
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• Google Scholar 


• DBLP


• ACM Digital Library 


• IEEE Explore


• Citeseer


• Elsevier (Science Direct)
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Study selection

• We first retrieve the full list of papers and their copies


• We should not include multiple publications of the same data (extensions) and get the most recent ones


• We filter part of them according to the titles


• We investigate about the pertinence using the abstracts


• Obtaining the final list might require to look at the contents
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Documenting the search and selection

• The process has to be transparent and replicable (as much as possible)


• Every paper resulting from the search should be stored


• Also, the excluded studies should be saved and retained for possible 
reanalysis
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Data extraction

• We extract relevant data from each of the selected primary studies


• A spreadsheet can be useful


• It should be done independently from two or more researchers


• Disagreements can be resolved either by consensus or arbitration by an additional 
independent researcher
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Data extraction

https://docs.google.com/spreadsheets/d/1EtxIIhpAQh2bt3yFCCr7uUhQikuGmZGPs2lwe_ySioM/edit?gid=355903647#gid=355903647



Data synthesis

• We collate and summarize the results of the included primary studies


• The synthesis can be descriptive (narrative) of the studies, useful for 
discussion


• It can be quantitative, based on the aggregation of quantitive data
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Data synthesis
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Write the review into a paper

• Once the review has been completed, it’s time to report everything into a paper


• The report should include everything needed to replicate the review


• Thus, it should include the results as well as the adopted process to retrieve them


• Papers have usually page limits
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Title

• The title should be short but informative


• It needs to be based on the question being asked


• In the case of general purpose journals, it should indicate that the study is a 
systematic review
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Abstract

• Some journals require systematic reviews to have a structured abstract


• Context: the importance of the research questions


• Objectives: the questions


• Methods: data sources, study selection, quality assessment, and data extraction


• Results: main findings


• Conclusions: implications for practice and future research
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Introduction and background

• The introduction should set the context of the report


• The research questions have to be presented and justified


• It can include some background, useful to follow the rest of the paper
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Review questions

• Lists all the research questions with separate identifiers, e.g., RQ1


• When possible, we define subquestions to simplify the understandability of 
the paper


• Every research questions should be then motivated
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Review methods

• Presents the review protocol


• It is structured into subsections according to the components of the 	 review 
protocol


• It should also report any change to the original protocol
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Included and excluded studies

• List all the final set of included primary studies


•
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Included and excluded studies

• List all the final set of included primary studies


• If the paper space allows, it should also includes the list of the 	
excluded papers


• A diagram can show the process of selection
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Results

• Non-quantitative studies should be provided to summarize each of the 
studies and presented in textual form


• Quantitative summary results should be presented in tables and graphs
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Discussion

• This section can be used to discuss the findings of the review


• Highlights strengths and weaknesses of the evidence included in the 	review


• Discusses the applicability of the findings
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Related Work
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Conclusions

• Shows the practical implications of the review for the research community


• Highlights some unanswered questions and implications for future work
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Threats to Validity 
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48 papers over years
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Analyzed dimensions

method comments, class comments
Comment types 
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consistency, completeness 

Quality attributes 

method comments, class comments
Comment types 
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Manual assessment
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Submit your research questions.
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