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Recommended article

. Developing robust state-of-the-art reports: Systematic Literature
Reviews https://doi.org/10.14201/eks.28600 [1]
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Types of studies A

Clinical Practice
Second_ary, pre Guidelines
appraised, or
filtered

Meta-Analysis
Systematic Review

Randomized

: Controlled Trial
Prlm.ary Prospective, tests treatment
Studies

Cohort Studies

, Prospective - exposed cohort is
Observational observed for outcome

Studies Case Control Studies
Retrospective: subjects already of interest

looking for risk factors

No desian Case Report or Case Series
J Narrative Reviews, Expert Opinions, Editorials

No humans
Involved
[2]

By CFCF - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=42857470

Animal and Laboratory Studies
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Literature reviews s

Review papers are widely accepted in the academic field

A literature review is a general description, with an analytical and/or critical
main works previously published in a field of knowledge

approach, of the

The fundamenta

-emain unknown.

objective of a literature review is to try to identify what is

"hat

knowledge on the topi

xnown about the subject, what has been researched and what aspects

is, to provide an efficient synthesis of existing
c of interest

_ately, the term systematic review is increasingly being used to refer to
nibliographic reviews that must precede or justify a state of the art or in

general any review study



Systematic Literature Review (SLR]

AnSLRisaty
multiple studi

oe of literature review that collects and critically analyzes

es or research papers through a systematic process

t is a systematic method for identifying, evaluating, and interpreting the
work of researchers, scholars, and practitioners in a chosen field (4]

The goal of an SLR is to provide a comprehensi

available literature relevant to a research ques

ve summary of the

‘lon



Systematic Literature Review (SLR) (5

. A systematic review is one in which there is an exhaustive search
For relevant studies on a topic. Once the studies have been

identified and obtained, the results are synthesized according to a
pre-established and explicit method

- This form of revision gives the reader a great advantage over

other revisions: the possibility of replicating it and verifying if the
same conclusion is reached



Systematic reviews as scientific research e

Systematic reviews ar@ scientific investigations in

themselves, with prefigured methods and an
assembly of the original studies, which synthesize
the results of these studies



Review papers as review articles

. Thereview article is considered a detailed, selective, and critical
study that integrates essential information in a unitary and overall
perspective [7]

- The review can be recognized as a study in itself, in which the author
has a question, collects data (in the form of previous articles),
analyzes them, and draws a conclusion

. The fundamental difference between a review and an original work
or primary study is the unit of analysis, not the scientific principles
that apply (8]



Characteristics of a systematic review

. Systematic reviews begin by defining a review protocol that
specifies the research guestion being addressed and the methods
that will be used to conduct the review

. Systematic reviews are based on a defined search strategy that
aims to detect as much relevant literature as possible

. Systematic reviews document their search strategy so that
other researchers can assess its rigor, completeness, and
potential repetition of the process (keeping in mind that searches
in digital libraries are almost impossible to replicate)

How to Conduct a Systematic Literature Review?



Characteristics of a systematic review

Systematic reviews require explicit inclusion and exclusion criteria
to assess each primary study's potential

Systematic reviews specify the information they can obtain from
each primary study, including the quality criteria by which to evaluate
each primary study

A systematic review is a prerequisite for a quantitative meta-
analysis

How to Conduct a Systematic Literature Review?



Advantages of systematic reviews (s

lts main advantage is the synthesis of information regarding a specific research question,
which allows doubts to be resolved efficiently
A well-defined methodology makes it less likely that the results of the literature are biased,
although it does not protect against publication bias in primary studies
They can provide information about the effects of a phenomenon through a wide range of
empirical settings and methods
If studies yield consistent results, systematic reviews provide evidence that the phenomenon is
robust and transferable
If studies give inconsistent results, sources of variation can be studied

They avoid the risk of repeating research or using outdated theories

In quantitative studies, data can be combined using meta-analysis technigues. This increases
the likelihood of detecting real effects that individual smaller studies are unable to




Limitations of systematic reviews .1

They are retrospective studies and are therefore subject to bias
various stages of the process: search, selection, analysis and syn
information

The quality of this type of study is not guaranteed, so the reader
be able to critically evaluate its validity

in the

hesis of

must

Systematic reviews are limited by the quantity and quality of studies

previously conducted

t requires a much greater effort than a traditional literature review, the

process is long, it requires time and dedication



Objectives for doing a review

- Achieve deeper knowledge in your field of knowledge

- Lay the foundations of a state-of-the-art academic project
(master's degree, doctoral thesis, etc.]

- Gain insight into current trends and future challenges

» |dentify the most important authors

- |dentify the most important journals and conferences

- Have the foundation on which to make good publications



Types of literature review

Reviews

Narrative or Traditional

They review a topic exhaustively, including various aspects. The
topic is presented in a narrative format, without justifying the
methods used to obtain or select the information. Suitable for

answering preparation questions [11]

Systematics

Summarize and analyze the evidence for a speci
structured, explicit, and systematic manner (app
internationally recognized methods through wel

fic question in a
ying rigorous,

~defined protocols

and frameworks. The method used to find, select, analyze, and
synthesize primary sources (evidence synthesis) must be made

explicit



Differences between narrative and systematic reviews 12



Types of literature review s

Critical review. It aims to demonstrate that the literature has been thoroughly researched
and its quality critically evaluated. It goes beyond mere description to include conceptual

analysis and innovation. It usually gives rise to a

Literature review. Generic term: published ma
or current literature. It can cover a wide range o

nypothesis or a model. Examples: [14]
erials that provide an examination of recent

" topics with varying levels of

comprehensiveness and breadth. Examples: [15-19]

Mapping review/ systematic map. Traces and categorizes the existing literature from which
to commission new reviews and/or primary research, identifying gaps in the research

literature. Examples: [20-22.

Meta-analysis. A technique that statistically combines the results of quantitative studies to

provide a more accurate estimate of the results.

Examples: [23-26]



Types of literature review s

Mixed studies review/mixed methods review. It refers to any combination of methods in which a
significant component is a review of the literature (usually systematic). Within a review context, it refers to a
combination of review approaches, for example, combining quantitative and qualitative research. Example:

[27]

Overview. Generic term. A summary of the literature that attempts to study it and describe its characteristics.

Example: [28]

Qualitative systematic review/qualitative evidence synthesis. Method for integrating or comparing the

conclusions of qualita

studies. Example: [29]

Rapid review. Evalua

tive studies. Look for "themes” or "constructs” within or across individual qualitative

tion of what is already known about a policy or practical issue, using systematic review

methods to search for and critically evaluate existing research. Example: [30, 3]

Scoping review. Preliminary assessment of the size and potential scope of the available research literature. It
aims to identify the nature and scope of research evidence (typically includes ongoing research). Example:

[32, 33]



Types of literature review s

State-of-the-art review. They tend to address more current issues than other approaches combined. They can
offer new perspectives on the topic or point to an area for further research. Example: [34]

Systematic review. It systematically searches for, evaluates, and synthesizes research evidence, often following

guide
identi
repea

ines for conducting a review. They are a form of secondary study that uses a well-defined methodology to
"y, analyze, and interpret all evidence related to a specific research question in an unbiased and (to some extent)

table manner [3]. Examples: [35-41]

Systematic search and review. |t combines the strengths of critical review with a thorough search process. It
typically addresses broad questions to produce a "synthesis of the best evidence.” Example: [42]

Systematized review. |t attempts to include elements of the systematic review process, but it is not a systematic
review. Example: [43-44]

Umbrella review. It specifically refers to the review that compiles evidence from multiple reviews into a single,
accessible, usable document. It focuses on a broad condition or problem for which there are competing interventions
and highlights reviews that address these interventions and their outcomes. Examples: [45-46]



Types of literature review o

Qualitative

The evidence is presented in a descriptive form without a statistical analysis

Reviews
systematic

(Quantitative or meta-analysis

The results are quantitatively combined using statistical techniques

How to Conduct a Systematic Literature Review? 22



Roadmap for choosing a type of
review (47



Summary

I. Systematic review (meta-

analysis and/or meta-synthesis)

2. a) Scoping review - b) Rapid
review

Exhaustive search, in-depth information on a specific topic -
make recommendations

3. Literature Review or Narrative
Review

(a) Exploratory research; scope of evidence; Existing gaps
b) Rigorous synthesis in a rapid manner (time limitation)
a+b: Review process = systematic review

4. Umbrella review (Review
Reviews)

Establish a theoretical framework studies, models,
monographs, on a specific topic
|t does not call for the development of a protocol

How to Conduct a Systematic Literature Review?
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Review of multiple systematic reviews

24




https://bitly/3urgbce

2. Systematic literature reviews vs. Literature mapping reviews
and Scoping reviews


https://bit.ly/3urgbce

Mapping review

Transparent, rigorous, and systematic approach to identifying, describing, and
cataloging evidence and gaps i f

Collect, describe, and catalog t

They try to answer questions like: "W

N a topl
ne aval

able evidence on the issue

and where has been researched on a topic?”

oredefined codes (
"aggregative logic

t usually extracts only descri

nigh-leve

P

lve

C

N

ﬁ |
]

ata.

0

N

‘mation about studies anc

c from an area with a broad perspective

of interest [48]

nat do we know about a topic?” or "What

applies

his sense, there may be a

N

laggregating data to answer the review question) [49]



Mapping review s

. The aim is to map and categorize the existing literature on a
particular topic, identifying gaps in the literature from which
Further reviews and/or primary research can be commissioned

. Mappings differ from systematic literature reviews in that the
subsequent outcome may involve additional review work or
primary research, and this outcome is not known in advance



Mapping review s

They are a valuable tool to provide policymakers, practitioners, and
researchers with an explicit and transparent means of identifying key

aspects of mapping

Mappings can characterize studies in different ways, for exam
depending on the theoretical perspective, the population grou
setting in which the studies were conducted

vle,

0, or the

. They can also provide the basis for making an informed decision about
whether to conduct an in-depth review and synthesis of all studies or

only a subset



Mapping review

The techniques and results of literature mappings are very different
depending on the purpose

Write words, phrases, and topics related to the main topic in a white
paper to collect key concepts and themes

Summarize key findings from journals, books, and working papers to
create concept maps

Present a summary of journals, conferences, years of publication, most
important authors, etc.

Etc.



Systematic literature reviews vs. Literature mapping
reviews

Mapping Review
+

Systematic Literature Review

How to Conduct a Systematic Literature Review?



Systematic literature reviews vs. Literature mapping
reviews

While mappings make sense independently, as a means of discovering
the potential of a field of research or its state at a given time, they can
also be used to complement an SLR

Mapping reviews allow systematic literature reviews to be

contextualized within a larger literature and to identify gaps in the
evidence base [13;

Mapping techniques are useful at the beginning of a systematic
iterature review as a brainstorming and contextualization too




Systematic literature reviews vs. Literature mapping
reviews

Literature Mapping Review

.|.

Systematic Literature Review

Better Results

How to Conduct a Systematic Literature Review?
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Weaknesses of mapping reviews s

. They are limited in time and lack the synthesis and analysis of SLRs

Studies may be characterized at a broad descriptive level and thus
oversimplify the picture or mask considerable variation (heterogeneity)
between studies and their results, depending on the degree of
specificity of the coding process

- They do not usually include a quality assessment process, characterizing
studies solely according to the study design



Scoping review

This type of review has been defined and described in the literature in many

ways

To avoid confusion, this definition of scoping review has been proposec

L is a type of evidence synthesis that systematically identifies and maps t
oreadth of available evidence on a particular topic, field, concept, or issue

ne

often

regardless of source (e.g., primary research, reviews, non-empirical evidence)

and within or across particu
Scoping reviews can clarify

identify key characteristics or factors related to a concept, inc

ar contexts

ey concepts or definitions in the literature and

related to research methodology [50]

uding those



Scoping review [s]

lt is a type of systematic review applied to describe the situation of a field of knowledge.
Therefore, it is a kind of synthesis of evidence

They are characterized by the fact that they are based on broad research questions 523, in
Forms such as the following

What are the main characteristics of research in the field of knowledge X?
What methodologies are used in field X?

What characteristics and research opportunities are present in field X?

They are suitable for
Doctoral theses

Research project reports

As a first research at the beginning of a medium/long-term project
[dentify research priorities



Scoping review (s

+ Analysis
Two types of analysis schemas are typically used

Data tables

General Reference List
List(s) of specific characteristics (countries, sources, methods, etc.)

Abstracts
Narrative: about 300 words per selected document
Structured in the same sections
Objectives
Main results
Implications
Topics
etc.



Scoping review [s]

Synthesis
Mission
To provide a descriptive synthesis and, if possible, configurative or interpretative, that
provides more than the mere sum of the parts

The ideal synthesis should provide the keys to interpreting the main aspects of an area

of knowledge in terms of dominant paradigms, mainstreams, and theories, as well as
detecting trends and guiding new research

Technigues

Tables to synthesize data in a way that provides meaningful results

Narrative summaries that present a global narrative synthesis, avoiding as far as possible
mere descriptions to provide a critical synthesis, whether interpretative or configurative



Scoping review [s]
+  Synthesis

- Data extraction tables are themselves a form of synthesis that can be extended
with intersections between them

. Abstracts can provide a narrative synthesis organized around
Topics: inductively or deductively determined

Chronological evolution: how a concept has evolved

Methodologies: main methodologies used and their results

Comparison of lines of research
Opposing Research: Lines of Results Showing Contradictions

Research that supports a line of development: the union of different research results
that support the same theoretical line

Jifferent research that actually points to the same results with different terminologies



Scoping review to identify research priorities (s3]

Areas where scoping reviews can be used to identify research priorities

. Delim
2. lopic
3. ldenti
4. ldenki
S
6
7/

dentl

itation of

orioritiza
ication o
ication o

ying equi
Collaboration with stakeholders, including subject matter experts

an area of investigation and identification of gaps

lon

- study designs, quality, and outcome measures
- contextual factors relevant to the field of research

Ly 1ssues

Seeking funding



Limitations of scoping reviews s

» First, a systematic review usually focuses on a well-defined issue
where appropriate study designs can be identified in advance,
whereas a scoping study tends to address broader topics where
many different study designs can be applied

. Second, the systematic review aims to answer questions from a
range of studies of assessed quality, whereas a scoping study is
less likely to have very specific research questions and,

consequently, an assessment of the quality of the studies in the
included studies



Mapping reviews and

Scoping reviews are not the same

type of systematic reviews 491

Although these terms are sometimes used interchangeably or complementarily (some

definitions tend to use term

s that suggest mapping is a specific approach or vice versa), they

are actually used to describe different types of syntheses and are therefore different types of

systematic reviews [13, 55]

Scoping reviews can be more exploratory than mappings, as they do not require a set of a
priori codes to describe the data and can draw on various sources of information (primary
research, reviews, non-empirical evidence, etc.) in or across specific contexts. The approach

can be more iterative, induc
developed), or deductive (a

ive (an unknown theory or framework that needs to be

ore-existing theory or framework that needs to be tested) [54]

Instead, mappings address broader issues, use predefined coding, and adopt a shallower data

mining strategy [49]



Similarities and differences between Mapping reviews
and Scoping reviews 149

. Address broad (big-picture) research questions

« They are systematic and transparent methodological proposals for locating, extracting, and analyzing data
* They are based on the development of a predefined protocol

* They are supported by a methodological guide

* They caninclude a variety of different types of evidence or focus on only one type of evidence

« Tendency more towards description than synthesis or grouping of evidence

* Include descriptive and numerical summaries

Scoping reviews Mapping reviews

 Inductive or deductive approach

* More detailed data extraction

 Narrower focus on a broad issue

* Less than 40-80 studies

* |tcaninclude iterative processes in the search,
extraction and analysis of the data

« May include qualitative analysis

»  Deductive approach

« Higher-level data extraction with predefined
coding categories

*  Predefined coding framework

*  Broader approach to a broad issue

* Generally, more than 80 studies

* Extensive use of visuals to represent results
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3. Methodological frameworks of reference for systematic

iterature reviews


https://bit.ly/3d2H1BQ

Characteristics of a systematic review i

Systematic means that it is not arbitrary: neither biased nor subjective, but, on the contrary,

the best available scientific production has been examined using the best sources of
information

Complete means that information systems have been used that are presumed to facilitate
access to the bulk of the quality production of a discipline at an international level; and that

nothing has been discarded or included without following criteria other than those that have
been made explicit

Explicit implies that both the sources used and the criteria for search and selection and
exclusion are disclosed

Reproducible by being systematic and explicit. Other researchers are allowed to check the

work and, if they wish, to follow the steps and compare the results obtained to determine
their accuracy or degree of success



Methodological frameworks for conducting systematic
reviews

Main methodological frameworks of reference to determine the search
protocols to be followed in the different types of systematic reviews

Preferred Reporting ltems for Systematic Reviews and Meta-Analyses
(PRISMA) [56-571

Search, Appraisal, Synthesis, and Analysis (SALSA) [13]
Other Frameworks

Protocol and Reporting result with Search, Appraisal, Synthesis, and Analysis
‘ramework, and develop (PSALSAR) [58]

ReSiste-CHS (Revisiones Sistematizadas en Ciencias Humanas y Sociales) [59]




PRISMA (http://www.prisma-statement.org/]

» The goal of the PRISMA framework is to help authors improve
information from systematic reviews and meta-analyses

PRISMA may also be useful for the critical evaluation of published
systematic reviews

.  The PRISMA statement consists of a checklist of 27 items and a
Flowchart with the phases of the review

»  The checklist included in PRISMA is not a quality assessment tool for a
systematic review

. Two revisions: Latest PRISMA 2020 version [56-57]



http://www.prisma-statement.org/
http://www.prisma-statement.org/
http://www.prisma-statement.org/

Lista de comprobacion de PRISMA 2020 .57

https://www.prisma-statement.org/s/PRISMA_2020_checklist-ez8t.docx



https://www.prisma-statement.org/s/PRISMA_2020_checklist-ez8t.docx
https://www.prisma-statement.org/s/PRISMA_2020_checklist-ez8t.docx
https://www.prisma-statement.org/s/PRISMA_2020_checklist-ez8t.docx
https://www.prisma-statement.org/s/PRISMA_2020_checklist-ez8t.docx
https://www.prisma-statement.org/s/PRISMA_2020_checklist-ez8t.docx

PRISMA 2020 Flowchart sssn

https://www.prisma-statement.org/prisma-2020-flow-diagram
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https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram

PRISMA 2020 F owchart [56, 57]

N —g

https://www.prisma-statement.org/prisma-2020-flow-diagram
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https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram

PRISMA 2020 Flowchart [56, 57]

https://www.prisma-statement.org/prisma-2020-flow-diagram
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PRISMA 2020 Flowchart s s

- There s a tool, Shiny App, to make the flowcharts according to the
2020 update

https://www.eshackathon.org/software/PRISMA2020.html



https://www.eshackathon.org/software/PRISMA2020.html

PRISMA-Scoping Reviews rsol

https://www.prisma-statement.org/scoping

. The PRISMA extension for scoping reviews (PRISMA-ScR) was
published in 2018

. The checklist contains 20 essential reporting items and 2 optional
items to include when completing a scoping review

- Scoping reviews synthesize evidence and assess the scope of the
literature on a topic

- Among other objectives, scoping reviews help determine whether
a systematic review of the literature is warranted


https://www.prisma-statement.org/scoping
https://www.prisma-statement.org/scoping
https://www.prisma-statement.org/scoping
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SALSA 113

- |t allows us to analyze whether an analysis methodology
guarantees the four characteristics (systematic, complete, explicit
and reproducible)

Search
Appraisal
Synthesis
Analysis

How to Conduct a Systematic Literature Review?



SALSA 113

Search

- refers to how the search for the works that will be subject to review is carried out

'he review protocol should state that the search is performed using reference databases,
such as WoS or Scopus, for example

|t also refers to the fact that the search must be carried out with transparent and well-
defined criteria, both for inclusion and exclusion of the works to be analyzed. Typically,
these criteria will be expressed with the choice of keywords, the corresponding search
equations, and possibly by applying filters of some kind. For example, documents
published in the last 5 or 10 years, or in certain languages, etc.

The final objective of this phase is to obtain a bank of articles made up of a variable
number that can range from a few tens to a hundred, depending on the type of study, the
objectives and the selection and exclusion criteria applied




SALSA 1a;
Appraisal

This phase refers to the evaluation of the works obtained through the various
searches, with what criteria the contributions of each of the components of the
initial article bank will be considered to decide if they will finally be part of the

review

Criteria that establish a double Ffilter are usually used: pragmatic criteria, such as
the date of publication of the works, geographical or thematic scopes, etc.; and

criteria for the quality of the work, such as the quality of the research, the
methodologies used, the results, etc.

In this phase, it wil
ensure that those

therefore serve to exclude the works from the final corpus anad

that are part of the review are of sufficient quality and relevance



SALSA 113

Synthesis and Analysis

These two phases refer to those that will allow the results of each of the components of the
article bank to be gathered and compared

In the case of quantitative research, it will be done using statistical techniques

In the case of qualitative research, it can be presented in various forms, including review or critical
narration, and the state of the art

Synthesis refers to the synthetic representation of each work based on the extraction of the
characteristics of each article considered. In quantitative research, numerical -statistical aspects
will be addressed using meta-synthesis techniques. In the case of qualitative research, tables or
cards can be used to synthesize the common dimensions with which the different articles or
selected works have been studied

Analysis refers to the description and global assessment of the results found. In the case of the
states of the question, it allows us to present a global discourse about the field of study under
consideration through the analysis of the results



2w types characterized by methods used

Types of revision characterized using the SALSA framework r3;

atic

Methods used (SALSA)

Description Search Appraisal Synthesis Analysis

Aims to demonstrate writer has extensively  Seeks to identify No formal quality Typically narrative, ~ Significant component: seeks to

researched literature and crtically evaluated its - most significant items ~ assessment. Attempts  perhaps conceptual  identify conceptual contribution

quality. Goes beyond mere description toinclude  in the field to evaluate according ~ or chronological to embody existing or derive

degree of analysis and conceptual innovation. to contribution new theory

Typically results in hypothesis or model

Generic term: published materials that provide -~ May or may not May or may not Typically narrative ~ Analysis may be chronological,

examination of recent or current literature. ~ include comprehensive  include quality conceptual, thematic, etc.

Can cover wide range of subjects at various ~ searching assessment

levels of completeness and comprehensiveness.

May include research findings

Map out and categorize existing literature  Completeness of No formal quality May be graphical Characterizes quantity and

from which to commission further reviews  searching determined ~ assessment and tabular quality of literature, perhaps by

and/or primary research by identifying by time/scope study design and other key

gaps in research [iterature constraints features. May identify need for
primary or secondary research

Technique that statistically combines the ~ Aims for exhaustive, Quality assessment may ~ Graphical and Numerical analysis of measures

results of quantitative studies to providea  comprehensive searching. ~ determine inclusion/  tabular with of effect assuming absence of

more precise effect of the results May use funnel plotto  exclusion and/or narrative commentary  heterogeneity

assess completeness sensitivity analyses
Refers to any combination of methods where - Requires either very Requires either a generic - Typically both Analysis may characterise both

one significant component is a literature
review (usually systematic). Within a review
context it refers to a combination of review
approaches for example combining
quantitative with qualitative research or

outcome with process studies

Generic term: summary of the [medical]
literature that attempts to survey the
literature and describe its characteristics

Method for integrating or comparing the
findings from qualitative studies. It looks for
'themes' or ‘constructs' that lie in or across

individual qualitative studies

sensitive search to retrieve

all studies or separately
conceived quantitative
and qualitative strategies

May or may not include
comprehensive searching
(depends whether

systematic overview or not)

May employ selective
or purposive sampling

appraisal instrument or
separate appraisal
processes with
corresponding checklists

May or may not include

components will be
presented as narrative
and in tables. May also
employ graphical means
ofintegrating quantitative
and qualitative studies
Synthesis depends on

qualityassessment (depends - whethersystematicornot.

whether systematic
overview or not)
Quality assessment
typically used to
mediate messages not
for inclusion/exclusion

Typicallynarrative butmay
include tabular features
Qualitative,

narrative synthesis

lteratures and look for
correlations between
characteristics or use gap analysis
to identify aspects absent in one
literature but missing in the other

Analysis may be chronological,

conceptual, thematic, etc.

Thematic analysis, may
include conceptual models
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Types of revision characterized using the SALSA framework r3;

62

1 Continued
Methods used (SALSA)

Description Search Appraisal Synthesis Analysis

| review Assessment of what is already known Completeness of Time-limited formal -~~~ Typically narrative ~ Quantities of |
about a policy or practice issue, by using ~ searching determined ~ quality assessment and tabular overall quality
systematic review methods to searchand by time constraints effect of litera
critically appraise existing research

ng review Preliminary assessment of potential size and ~ Completeness ofsearching - No formal quality Typically tabular Characterizes ¢
scope of available research literature. Aims to ~ determined by time/scope  assessment with some narrative  of literature, p
identify nature and extent of research constraints. May include commentary design and ot!
evidence (usually including ongoing research) - research in progress Attempts to spi

-of-the-art Tend to address more current mattersin -~ Aims for comprehensive  No formal quality Typically narrative, ~ Current state ¢

v contrast to other combined retrospective and  searching of current assessment may have tabular ~ and priorities |
current approaches. May offer new perspectives  literature accompaniment investigation &
on issue or point out area for further research

maticreview — Seeks to systematically search for, appraise  Aims for exhaustive, Quality assessment ~ Typically narrative ~ Whatisknown
and synthesis research evidence, often comprehensive may determine with tabular for practice. W
adhering to guidelines on the conduct searching inclusion/exclusion ~ accompaniment unknown; unc
of a review findings, recor

future researcl

matic search ~ Combines strengths of critical review with ~ Aims for exhaustive, May or may not Minimal narrative, ~ What s know

eview a comprehensive search process. Typically  comprehensive include quality tabular summary recommendaf
addresses broad questions to produce searching assessment of studies Limitations
‘best evidence synthesis'

matized review  Attempt to include elements of systematic ~ May or may not May or may not Typically narative ~ Whatis know
review process while stopping short of include comprehensive  include quality with tabular around finding
systematic review. Typically conductedas  searching assessment accompaniment methodology
postgraduate student assignment

ella review Specifically refers to review compiling |dentification of Quality assessment ~ Graphical and What is know
evidence from multiple reviewsintoone ~ component reviews, of studies within tabular with narrative  recommendati
accessible and usable document. Focuses  but no search for component reviews  commentary What remains
on broad condition or problem forwhich ~ primary studies and/or of reviews recommendat
there are competing interventions and themselves future researcl

highlights reviews that address these
interventions and their results
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Phases of a systematic review e

Plan the systematic review
dentify the need for the review
-ormulating research questions

Jefine the review protocol

Validate the review protocol
Conducting the systematic review

[dentify relevant research

Select primary studies

Assessing the quality of primary studies

Extract the relevant data
Report the systematic review
Synthesize the extracted data
Write the review report
Validate the review report



Phases of a systematic review

By Jacknunn - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=43168037
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4. Planning phase


https://unsplash.com/photos/aQfhbxailCs

|dentify the need for the review - Issues prior to
carrying out a systemic review

Ist question

2nd question

- Is a systematic review necessary?

You must ask yourself what hypothesis is being tested and how you know that a
revision is needed. Are you sure that there is no systematic review already? Who
is going to use the results of the review, and how?

- Do you have the resources?

A systematic review can be costly in terms of time, energy, money, and the
reviewer. Do you have the resources? Do you know what it could entail? Do you
have the support of information to assist in the search, and the funds to cover
obtaining copies of articles and books? Do you have other review authors to help
with the sourcing and selection of studies for the review?



s the systematic review continuing?

|t makes no sense to do a systematic review that has already been done before,
unless (62, 63
|t is clear that previous systematic reviews are biased

Are significantly outdated, for example, if new studies have been published since
the existing review was completed

It is important to start any new review by searching for existing
systematic reviews

If several review papers are found, the time and effort necessary to
analyze whether or not the contributions of these reviews require a new

systematic review process [46]
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Studying existing systematic reviews 4]

e MOI1. How many studies were published over the years?

e MQ2. Who are the most active authors in the area?

¢ MQO3 What type of papers are published?

e MOQ4. In which sources appear this kind of studies?

e MOQO5. Which are the most common databases used in this
kind of studies?

e MO6. Which search terms are used to define the search
string in this kind of studies?

e MQ?7. In which domains are the studies focused?

e  MOQ8. Which years cover the review and mapping studies?

e MOQ9. What type of review are published?

How to Conduct a Systematic Literature Review?
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Studying existing systematic reviews 4]



Other aspects to consider when deciding to proceed with
the systematic review and what type of review to do

- What s the scope of the systematic review? [64]
- How much time can be invested?
- What benefits are expected?

- Where do | want to publish the review?



Formulating the research questions

- The purpose of a systematic review is to identify knowledge gaps
and research needs in a particular field or area

- This requires a clear specification of the problem area and a
critical review of the literature within that domain, to present an
appropriate line of argument that identifies knowledge gaps and
research needs that need to be addressea



Research Questions

. At the beginning of the review, it is necessary to clearly specify the
questions that the review aims to answer

. Although systematic reviews often aim to answer individual
guestions or test a single hypothesis, sometimes strategic issues
make the field of questions much wider, and it may be necessary

to work to identify which question or questions are most likely to
need to be answered
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Research Questions

A process of reflection must be carried out prior to starting the review,
after which comes a redefinition of the issues

Questions should be avoided in systematic reviews that are very general
and have little depth in the topics
That is why it is so important to refine them, so that they become much
more specific questions that encompass these generic nuances
The aim is to carry out a much more refined systematic review to avoid
general results that would be easy to obtain with a narrative review of
the literature




E xample: Research questions for a mapping tss]



Example: Research Questions for an SLR (es;



Define the review protocol

|
P
protocol
A sys
1.
2.
identify se
validity of
3. Preventsar
4 Youcanrec

ne rigor and reliability of systematic reviews are based, in large part, on the prior
anning and documentation of a methodical approach to their conduct, i.e., ona

rematic review protocol is important for several reasons [66]
 allows you to plan carefully and therefore anticipate potential problems
- allows you to explicitly document what has been planned before beginning your

review, allowing others to compare the protocol and the completed review (i.e.,

D

ective information), replicate review methods if desired, and judge the

anned methods
pitrary decision-making regarding inclusion criteria and data extraction

uce duplication of effort and improve collaboration



Definition of "Systematic Review Protocol’

In the context of systematic reviews and meta-analyses, a

protocol is a document that presents an explicit scientific

‘roadmap’ for a planned, uninitiated systematic review. The

protocol details the rational and planned methodological and

analytical approach to the review (66

How to Conduct a Systematic Literature Review?



Protocol for conducting a systematic review

The main steps in conducting a systematic review have been drawn from
healthcare [67]1 and can be summarized [68]

N

Jefine your search terms

dentify databases and search engines, as well as journals that may need to be
accessed manually, and query with the selected search terms

Decide and apply filters for inclusion and exclusion

Ensure that the resulting articles are representative by repeating the filtering
process

Variations of this protocol can be used

Whatever protocol is used, it has to be carefully documented to be transparent

Other researchers must be able to follow the same procedures and obtain the
same results

This will greatly help its external validity




E xamples of sections of a protocol w7

How to Conduct a Systematic Literature Review?

Title
Protocol

« Background

« Objectives

« Methods

» Criteria for selecting studies for this review
» Search methods for identification of studies
» Data collection and analysis

Appendices
Information

» Authors

» Contributions of authors
» Sources of support

» Declarations of interest
» Acknowledgements

References

+ Additional references”

Figures and Tables

79



Main elements to establish in the definition of the protocol

Research Questions (include final version)
. Time frame

Scope of the review

nclusion and exclusion criteria

Juality criteria
Data sources
Search terms

Canonical search equation



Where to register protocols?

PROSPERO: https://www.crd.york.ac.uk/prospero/

* Database developed by the English National Health Service (NHS) to record systematic reviews worldwide. Appropriate for
health screenings

* NO - Scoping review
 YES - Systematic reviews, Rapid reviews, and Umbrella reviews
OSF (Open Science Framework): https://osf.io

* Open platform to support your research and enable collaboration

* YES - Scoping review
* IDESR (International Database of Education Systematic Reviews): https://idesr.org/
» Database of systematic reviews published in Education

» Clearing-house for the registration of protocols of ongoing and planned systematic reviews

Research Registry: https://www.researchregistry.com

* Registration with cost
* All types of reviews and types of studies, including observational studies
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Time frame

- The time frame must be adjusted to meet the objective sought,
but with a view to the efficiency of the process

. Sometimes itis raised as an exclusion criterion

. This decision will result in restriction criteria when executing
searches in the selected databases



Scope of the review

Breaking down research questions to answer who, what, and how can
help identify the fundamental elements of each research question [69]

It is useful to use a formal structure to focus the question and thus be
able to break it down into the concepts that compose it

There are several frameworks that can be used, but the most widely
used is the PICOC (Population, Intervention, Comparison, Outcome,
Context) framework [62

The PICOC framework applies to every step of the systematic review



Scope of the review

Population

Intervention
OR
Exposure

Comparison

Outcome(s)

Context

Who or what is the problem or situation you are dealing with? In a human population,
for example, which age, sex, socioeconomic or ethnic groups are involved? What are
the technical terms, synonyms, and related terms?

In what ways are you considering intervening in the situation? What sort of options
do you have for tackling the problem? For example, this could be an educational
intervention such as online tutorials on plagiarism (population = undergraduate
students).

NB: For non-intervention studies you may find it helpful to replace Intervention
(@ planned procedure) with Exposure (an unintentional occurrence or happening).
For example, exposure to radio waves from mobile phone transmitters.

What is the alternative? This is optional. For when you wish to consider, for example,
the effect of two or more interventions, comparing their outcomes possibly in terms of
what they deliver and/or cost. So you may want information on the relative merits of:

e buses versus trams for urban congestion;
e natural versus chemical methods of agricultural pest control;
e surgery versus drugs for an illness.

How is it measured? This may be more difficult to identify: you have a technical
terminology for your problem and a range of management options, but what do you
want to achieve? This stage does, however, focus your mind on what your desired
outcome(s) might be and how you will assess the impact - what you are going to
measure and how.

What is the particular context of your question? Are you looking at specific
countries/areas/settings?



Scope of the review

Population (P)
Intervention (I]
Comparison (C)

Outcomes (0)
Context (C)

Who?

What? How?

What to

compare with?

What are you looking to achieve/improve?

In what
clrcums

'ype of organization and under what

rances?



PICOC example s

Population (P): The target group for the investigation: Software architectures

ntervention (1): specifies the investigation aspects or issues of interest for the researchers:
orovide support or analyze HCl / HMI processes

Comparison (CJ: the aspect of the investigation with which the intervention is being
compared to. No comparison intervention has been planned

Outcomes (0J: the effect of the intervention: Software Architectures proposals and real-
world experiences

Context(C): the setting or environment of the investigation: environments related to HCI /
HMI (in the industry, academia, etc.)



PICOC example w6

Population (P): systematic literature reviews and mappings

Intervention (1): conduct a systematic literature review about software
architecture and model driven engineering in technological ecosystems

Comparison (CJ: no comparison

Outputs (0J: the systematic reviews and mappings about technological
ecosystems

Context (C): contexts related to technological and software ecosystems



Inclusion and exclusion criteria

. After defining the research issues and objectives, the next step in
a systematic literature review is to define the inclusion ana
exclusion criteria of the studies

- |tis important to define both, although they are often the
antagonistic expression of a concept, but in this way, an

acceptance or rejection criterion can be assigned to each article of
the dataset that is being handled



Inclusion and exclusion criteria

The objective of these criteria is to discard documents that have been
recovered in the search phase, but that lack the minimum conditions
established by the objectives of the review

Only those that deserve i

- based on these two aspects are expected to

be part of the set of documents

Formal criteria, such as those referring to the type of document,

accessibility to the full text, its license of use, language, geographical
area, date of publication, review process, etc.

Criteria for the adequacy of the documents found for the themes and
objectives of the review, as false positives may have occurred
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Inclusion and exclusion criteria. Example s



Inclusion and exclusion criteria. Example s

EC5



Quality criteria

Studies that are selected in the systematic review process may have weaknesses or

shortcomings

The objective is to identify the gaps to decide whether the contribution of each work

is interesting for

the systematic review or not

A checklist should be designed to check the relevant aspects of the selected items

The list will be composed of a series of criteria that will be evaluated and scored for
each selected article according to a defined metric

Depending on the assessment score, each item would be included or excluded in the

Final phase of se

Those responsib
point of the artic

ection
e for the development of the systematic review will set the cut-off

es for their final inclusion in the corpus, on which the analysis of

results will be carried out



Quality criteria

The quality criteria usually refer to the quality of the research and the results

hank

0 their breadth, can be o
Are the purposes anc

objec

2. |stheresearch design clear
objectives of the research?

3 s a clear explanation

Provic

oresented by the candidate article to be included in the final

Jixon-Woods et al. [70] propose 5 criteria in the form of a lis
- general use to apply quality criter

corpus or document

- of questions that, due

d

ives of the research clearly stated?

y specified and appropriate for the purposes and

4 s there enough data to sup

ed of the process by which the findings were obtained?

nort interpretations and conclusions?

5. Isthe method of analysis appropriate and adequately explained?
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Quality criteria. Example s

Question Score

1. Are the research aims related to software architectures & HCI/HMI clearly specified? Y/N/partial
2. Was the study designed to achieve these aims? Y/N/partial
3. Are data presented on the evaluation of the proposed solution? Y/N/partial
4. Are data presented on the assessment regarding the human part of HCI/HMI? Y/N/partial
5. Is the software architecture clearly described and is its design justified? Y/N/partial
6. Are the devices involved clearly specified? Are their functions within the software architecture justified? Y/N/partial
7. Do the researchers discuss any problems with the software architecture described? Y/N/partial
8. Is the solution based on a software architecture tested in a real context? Y/N/partial
9. Are the links between data, interpretation and conclusions made clear? Y/N/partial

10. Are all research questions answered adequately? Y/N/partial




Data sources

The data sources from which the primary sources of the systematic review are to be sought must be
selected and justified

The suitability of the data source with respect to the discipline and having online access to its query must be

evaluated

Except for special circumstances (such as a systematic review of research projects [71), the privileged source of
systematic reviews is articles published in peer-reviewed scientific journals, since they constitute, in general, the
preferred (and most reliable, precisely because they are evaluated) way of communicating the advances of a
scientific discipline, its main controversies, and open fronts. etc. [72]

In the Social Sciences and Humanities, books and book chapters are of great importance

In other disciplines, such as Computer Science or Computer Engineering, the proceedings of the congresses are

especia
You do not
are looking

ly representative
nave to limit yourself only to the largest databases, but you must be aware of the objectives you

~or and the effort that will have to be made

For example, it is not the same to carry out a systematic review for a doctoral thesis as it is to know the current
state of a line of research in recent years

Determine if grey literature sources are to be included



Data sources

Tipos de bases de datos
Multidisciplinary databases

Legitimizing Role of Science

nternational: Web of Science, Scopus
National (Spain): CSIC Databases, Dialnet Plus

Specialized databases

Magazines
Projects [71]
Other sources
Grey literature
Preprints



Data sources

Some of the most used
data sources (not a list that
claims to be complete]

WoS
Scopus
Google Scholar

Scielo

IEEEXplore
ACM

Springer
ScienceDirect
Emerald Insight

Compendex
ERIC

Pubmed
||SA
ISTA

Jialnet Plus
arXiv
etc.




Data sources, how many to use?

Each review job is unique, and data sources must be specified and justified in your
protocol definition

General recommendations (adapted from [72]]

Select at least one of the internationally recognized databases (WoS, Scopus) and

combine it with a more local source if the scope of the study requires it (Dialnet Plus,
Scielo, etc.).

Try several of the specialized databases and keep the ones that provide the best
results (a couple of them at most)

If gray literature is relevant to the study, consider Google Scholar, but caution should
be exercised because of the large number of results and the possible "noise” that
may be obtained

Consult any other source that is appropriate for the type of study to be carried out



Search terms

Before formulating a search equation, the search terms must be clearly

and precisely established, and then the logical relationships that will

occur between them must be established

The PICC

been decided

Synonyms can be defined

0e

.« Wi

F different languages are supported, the onto

‘ween the languages to be considered mus

dcards can be used

C analysis must be considered to identify them
he terms must be organized according to the search strategy that has

ogy of equivalences

- be established



Search terms. Example w7l

Initial Logic Grid Aligned with the PICO Elements of the Review Question

Population

Intervention

Comparison intervention

Outcome measures

Dementia

Animal-assisted therapy

Music therapy

Aggressive behavior

Logic Grid with Identified Keywords Added

Pet-facilitated therapy
Aquarium

Population Intervention Comparison intervention | Outcome measures
Dementia Animal-assisted therapy Music therapy Aggression
Alzheimer Animal-assisted activities Music Neuropsychiatric
Huntington Animal-assisted Singing Apathy inventory
Kluver interventions Sing Cornell scale
Lewy Animal therapy Auditory stimulation Cohen Mansfield
Pet therapy BEHAVE-AD
Dog therapy CERAD-BRSD
Dog-assisted therapy Behavior
Canine-assisted therapy Behaviour




Search terms

Framework FDC 721

. Facet: consider all the characteristic facets of academic research,
such as the object of study, the theoretical framework, the
methodological framework, etc.

- Derive: For each facet, derive the keywords that represent it,
including synonyms and variations in the different languages
contemplated

- Combine: Once a group of keywords is available, they are
combined into a group of search equations




Search terms. Facets 2

- In order not to overlook any key aspect of the research, some
Facets are considered, from which to derive the keywords

- They correspond to the examination of various documents and
sources (e.g., components of a research project, evaluation rubric

For an academic work, parts of a doctoral thesis, sections of a
scientific publication, etc.)



Search terms. Facets 2

Object of study: Identify the material or conceptual object on which the research is focused
Type of action: Identify the type of activity that best fits the study

Theoretical framework: Theories or disciplines that inform and contribute the main conceptual
constructs of the study

Data collection techniques: Specific techniques with which data are intended to be obtained for
research

Methodological strategies: |dentify the methodologies to be used
Place names: Names of places, regions or countries involved in the study

Proper names: Names of prominent authors or representatives of theoretical currents involved in
the study. Proper names of companies or corporations that have some relationship with the study

Software or tools: Names of software packages or instruments or tools that are intended to be
used in research



Canonical search equation

Once the terms for each concept within the search strategy have been
identified, one or more canonical equations must be proposed using Boolean
logic to combine the terms appropriately

These canonical equations will be adapted at the stage of the review to each
of the selected data sources

Boolean logic allows you to combine search terms using the logical operators
AND, OR, NOT to design the search strategy

Hart explains Boolean logic as a way of "adding, subtracting, and multiplying
search terms to enlarge (add), reduce (subtract), or include terms (multiply

or combine) in the search’ 174




Canonical search equation

An effective search equation would be one formed by descriptors and their
corresponding qualifiers combined with each other using the most appropriate
Boolean operators [i]

To join related concepts, the OR (union) operator will be used. For example,
synonyms are related to each other with the OR operator

To relate terms that refer to different concepts in the same document, the AND
(intersection operator) will be used

To remove documents containing the unwanted term, NOT (exclusion operator) will
be used

When formulating more complex search equations, in which several operators are
combined, parentheses should be used to indicate which operation should be
performed first




Canonical search equation. Example s

(“software architectur*” AND ((HCI OR “Human-Computer Interaction” OR “Human Computer Interaction”) OR (HMI OR “Human-
Machine Interaction” OR “Human Machine Interaction’)))



Validity condition of a search equation 75

-or a search strategy to be valid, it must present both logical consistency and
oragmatic adequacy

Validity of a search
equation

Logical consistency + Pragmatic adequacy

Consistency with the need Font and project
For information characteristics
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5. Conducting the review phase
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Phases of the review - PRISMA 2020 156,571

. Identification

2. Screening
Review

Review

Add (if necessary) documents citec
and exclusion criteria and the quali

3. Inclusion

Htles and a

the full tex

Run the gueries and get the logs
Remove duplicates

ostracts (applying inclusion and exclusion criteria)

tand assess qua

ity (also applying inclusion and exclusion criteria)
in your results (provided they meet the inclusion

y criteria)

Define the final corpus of studies selected for the qualitative study and/or for the
quantitative study



Identify relevant research

The planned search strategy is implemented
Search all selected data sources by adapting the canonical equation to

each da

'a source's own search language/interface

An attempt should be made to ensure that the queries in the different

Fach
docu

W

data sources are equivalent; the results obtained may not be
comparable

adaptation of the canonical equation for each data source must be
mentec

nen using a search interface, many systems translate the search into

an equation that must be included in the process documentation



WoS search interface



Scopus search interface



Google Scholar advanced search interface



ScienceDirect advanced
search interface



IEEE Xplore advanced search interface



ACM Digital Library

advanced search
iInterface



ERIC search interface



FRIC search interface - advanced search



Consultation. Example s

. Web of Science

7S=("software architecture”AND (HCI OR "Human-Computer
Interaction’ AND analy*]

+ Scopus

TITLE-ABS-KEY ('software architecture”AND (HC/ OR "Human-
Computer Interaction’] AND analysis)



X WoS:
TS=((“technological ecosystem™” OR “software ecosystem™” OR
SECO OR “information ecosystem™” OR “ERP ecosystem™” OR
“open ecosystem™” or “learning ecosystem™”) AND (SLR OR

C O n S U | ta ti O n . Exa m p ‘ e [46] “Systematic Literature Review” OR “systematic mapping” OR

“literature review”))
e  Scopus:

TITLE-ABS-KEY ( “technological ecosystem™” OR “software
ecosystem™” OR seco OR “information ecosystem™” OR “ERP
ecosystem™” OR “open ecosystem™” OR “learning ecosystem™” )
AND TITLE-ABS-KEY ( slr OR “Systematic Literature Review”
OR “systematic mapping” OR ‘literature review”) AND (
LIMIT-TO ( DOCTYPE, “cp”) OR LIMIT-TO ( DOCTYPE, “ar”
OR LIMIT-TO ( DOCTYPE, “ch”) OR LIMIT-TO ( DOCTYPE,
“v¢”)) AND ( EXCLUDE ( SUBJAREA, “AGRI”) OR EXCLUDE
(SUBJAREA , “MEDI” ) OR EXCLUDE ( SUBJAREA , “SOCI”))
AND ( LIMIT-TO (LANGUAGE, “English”))

e IEEE Xplorer:

(“technological ecosystem” OR “software ecosystem” OR SECO OR
“information ecosystem” OR “ERP ecosystem” OR “open ecosystem”
or “learning ecosystem”) AND (SLR OR “Systematic Literature
Review” OR “systematic mapping” OR “literature review”)

e  ACM Digital Library:

((acmdlTitle: (“technological ecosystem” OR “software ecosystem”
OR SECO OR “information ecosystem” OR “ERP ecosystem” OR
“open ecosystem” OR “learning ecosystem”) OR
recordAbstract: (“technological ecosystem” OR “software ecosystem”
OR SECO OR “information ecosystem” OR “ERP ecosystem” OR
“open ecosystem” OR “learning ecosystem”)) AND (acmdlTitle: (SLR
OR “Systematic Literature Review” OR “systematic mapping” OR
“literature review”) OR recordAbstract: (SLR OR “Systematic

Literature Review” OR “systematic mapping” OR “literature
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Proximity operators in consultations

. Some data sources allow you to use proximity operators

. They are interspersed between the descriptors to establish a
relationship of proximity between them:; that is, they allow the
position of two or more words in the search equation to be
specified

- Each data source has its own proximity operators, with small

differences between them, so it is always advisable to consult the
help they offer



Proximity operators in WoS

NEAR/x

L is used to find records in which the terms joined by the operator are separated
'rom each other by a maximum number of x words

fF the number of words (/x) is omitted, a value of 15 words will default to

The value 0 indicates that the words related to the NEAR operator must be followed,
.e., adjacent: monetary NEAR/(Q union

Example: TOPICT NEAR/S TOPIC2

You cannot use the AND operator in queries that include the NEAR operator. For
example, the following query is invalid: TS = (Germany NEAR/10 (monetary AND
union))

NEAR can be used to find a separate word or phrase X number of words in a
sentence: TS = (Germany NEAR/10 "monetary union’)




Proximity operators in WoS

SAME

Searches in the address field use SAME to restrict the search to terms that
appear at the same address within a complete record

Parentheses should be used to group the terms of the address

Example: AD=(McGil
records in which Mc

entire record along with "Quebec” and "Canada”
SAME works exactly like ANC

Subject and Title fields)

Univ SAME Que

Gill University ap

nec SAME Canada) searches for

hears in the Addresses field of an

when used in other fields (Ffor example, in the



Operator precedence in WoS

—
.

A O A

N

SAME

- AR/ x

NOT

0

AND

R



Example of a search equation using NEAR 76!

((meta-dashboard*) OR

((dashboard*) NEAR/10 (custom™ OR personal™
OR adapt™ OR flexib™ OR config* OR driven OR
generat™ OR compos™ OR template™ OR context-
aware OR select*)) OR

((dashboard*) AND ((heterogeneous OR different
OR diverse OR dynamic) NEAR/Q

('requirement™’ OR "stakeholder*” OR "user*" OR

‘need™ OR "task*" OR “necess™*")))) AND NOT
(car OR vehicle OR automo™]




Proximity operators in Scopus

Pre/x
-ind results where one word precedes the other x words

Order matters

- xample: TITLE-ABS-KEY ( dashboard PRE/3 personalization )

. W/x
t indicates the distance between the two words, but the order of the
words does not matter

Fxample: TITLE-ABS-KEY ( dashboard W/3 personalization ]




Proximity operators in Scopus

General rules for proximity operators in Scopus

Wildcards can be used ? and *
Example: TITLE-ABS-KEY(ship* PRE/Q channel)

You can use more than one proximity operator in sequence to connect multiple terms, but
you can't mix operator types or include different values for "x" within the same expression

Example : TITLE-ABS-KEY(bay PRE/6 ship* PRE/6 channel) - Valid
Example : TITLE-ABS-KEY(bay PRE/6 ship* PRE/Q channel) - Invalid

Example : TITLE-ABS-KEY(bay W/6 ship* PRE/6 channel) - Invalid

Multiple and different operators can be included, as well as different values for "x" in the
same search, but not within the same expression

Example: TITLE-ABS-KEY((b?y W/6 ship*) AND (ship* PRE/Q channel) AND NOT
(channel W/0 is|*))




Operator Precedence in Scopus

. OR

2. W/x, Pre/x
3. AND

4 AND NOT



The search equation is completed with the filters that
the databases allow

>
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The search equation is

completed with the
Filters that the

databases allow

How to Cduct a Systematic ferature Review?



Advanced WoS query



Advanced WoS query

How to Conduct a Systematic Literature Review?



Advanced WoS query



Advanced WoS query

How to Conduct a Systematic Literature Review?



Advanced WoS query

-

How to Conduct a Systematic Literature Review?



Advanced WoS query

How to Conduct a Systematic Literature Review?




Advanced WoS query



Advanced WoS query



Advanced WoS query



Advanced WoS query O



<

Advanced WoS Query
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Tools for managing records

. The results of the searches in the databases must be exportead
From the databases to the tools that have been selectead

. Spreadsheels
- Bibliographic reference managers



Bibliographic reference managers

Although spreadsheets are a tool that facilitates the management of

records, at some point in the process (even if only in the final part of the
report), bibliographic reference managers are essential

These tools include features that are invaluable in the review process
Jirect and selective import of records from databases
ndirect import via files with recognized formats (e.g., .ris)

Creating folders or libraries to maintain distinct record groups
Assigning Tags to Each Reference

Integration with major word processors




Bibliographic reference managers

. Recommendations

Free license

 Zotero (https://www.zotero.org/)
» Mendeley (https://www.mendeley.com/)

Paid license

* EndNote (https://endnote.com/)
» RefWorks (https://refworks.proquest.com/]
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Select Primary Studies

Duplicate records from the different data sources consulted are

eliminated
The number of dup
The titles and abstrac

Filter are reviewed (applyi

icates that are removed must be recorded

SO

The exclusion criterion
pass the filter is discarded should be recorded

“the documents that have passed the first
ng the inclusion and exclusion criteria.

oy which each of the documents that does not



Assessing the quality of primary studies

The full text of documents that have passed the previous filter is reviewed

Inclusion and exclusion criteria apply

The quality of each document is evaluated according to the checklist that has been defined
Documents that are deleted for not meeting the inclusion criteria must be registered

Documents that are eliminated for not reaching the minimum quality required must be
registered [77]

Depending on the assessment score, each article would be included or excluded in the final
phase

The researcher must set the cut-off point

Cited documents can be added to your results (as long as they meet the inclusion and
exclusion criteria and the quality criteria)

The number of documents added in this way must be recorded



How to read an article

The three-pass approach can be followed [781. In each one, it is decided whether to
inue reading

con

S

Reao

dent

Reac

. pass - Gives an overview

he title, summary, and introduction in detall
y the internal structure of the article (sections and subsections) and ignore the rest

the findings

ook at the references and make a mental note of those you already know, expect, etc.
Second pass - Allows you to capture the content of the document, but not its details
Look carefully at figures, graphs
Mark references that are not known
Third pass - Allows you to understand the article in depth

Reading the full text, seeking to understand the key elements



Adding new records

An in-depth reading of the selected documents may lead to their discarding, but new
documents that are of interest to the review study can also be identified

If these new candidates are selected for inclusion in the final corpus (they must meet all
inclusion/exclusion and quality criteria, as well as the records identified in the search strategy),
they have to be reflected in the review flowchart

The selection of these new sources usually arises from the review of the references included in
the selected works after applying the search strategy, but there are tools to discover related
works for those cases in which the number of positive records does not meet the expectations
of the authors of the review

For example, ResearchRabbit (https://www.researchrabbit.ai/), Litmaps
(https.//www litmaps.com/] or Iris (https://iris.ai/)

There are also tools based on Generative Artificial Intelligence [79, 801 to receive suggestions on the
bibliography of a topic, such as Scite Assistant (https://scite.ai/assistant) or Consensus
(https://consensus.app/J, that can serve as seeds for the previous tools



https://www.researchrabbit.ai/
https://www.litmaps.com/
https://iris.ai/
https://scite.ai/assistant
https://consensus.app/

Document the review flow

|t is recommmended to use a
PRISMA flowchart (56,571, although
there are other possibilities



Inter-judge consensus and agreement calculation

+ Also known as independent dual screening / inter-rater
agreement / conflict resolution by consensus

Principles of screening

L
Blind process Duplicity Arbitration
Two review authors evaluate The standard requires that A third review author acts as
the same articles without each record be processed in a mediator in case initial
knowing the other's decision duplicate in isolation consensus is not reached

to avoid bias

— —
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Consensus protocol flow

—0 00O

Screening1 Discussion Screening2 Consensus
Title & Abstract  Initial calibration Full Text Final list of

(Standalone) meeting (Standalone) included studies
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Roles and rules before you start

Consensus must be protocolized, not improvised

Reviewer A m—

Reviewer B —

Third Reviewer
If there is no
agreement

How to Conduct a Systematic Literature Review?

Possible decisions
Include/Exclude/Doubtful

Possible decisions
Include/Exclude/Doubtful

Registration required
Full-text exclusion reason

Operating principle
The discussion does not
change the initial measured
agreement: it produces the
final consensuval basis

RSL



The role of senior refereeing

Mediation of discrepancies
- When the dialogue between the two lead reviewers reaches an
impasse, the arbitration protocol is activatea

Expert judgment: A senior researcher assesses the reasons on
both sides

Protocol reference: It is reviewed if the PICOC criteria were
misinterpreted

Final decision: The arbitrator dictates the final inclusion or
exclusion




Basic selection protocol example

Minimum template that can be included in the SLR method

m Protocolized decision

Reviewers Two independent reviewers: Rl and R?

Unity of decision Each record retrieved after deleting duplicates

Phase 1 Title and abstract screening: include/exclude/dubious
Phase 2 Full-text evaluation for potentially eligible records
Disagreements Discussion between Rl and R2; if persists, third reviewer
Metrics Cohen's Kappa on the initial include/exclude decision

Note: The protocol must be defined before starting screening to avoid retrospective decisions
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Kappa de Cohen

In science, the percentage of simple
agreement is not enough because it ignores
the probability of matching by pure chance

Kappa measures the degree to which the
observed deal exceeds the expected deal
if both reviewers were to choose the

options by flipping a coin

L is the standard indicator for reporting inter-
judge reliability in JCR/Scopus publications
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How to code decisions

The quality of Kappa depends on clear and mutually exclusive categories

( )

Include Exclude
o oL Doubtful
Meets criteria or needs to be It does not meet criteria in an
revised to full text obvious way

|\ J

Insufficient information

For a simple example of Cohen's Kappa, the final initial screening decision will be
made in two categories

4 N

Accepted in screening Excluded from screening




Cohen's Kappa - Mathematical definition

K = Po — Pe
1- Pe
Po is the observed agreement Pe is the agreement by chance
Sum of actual matches divided by total Combined probability of randomly
cases matching based on each reviewer's totals

General interpretation
k =1 perfect agreement

Kk = 0 agreement equivalent to chance
Kk < 0 worse than chance
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Case study

Applied Protocol
100 titles/abstracts are evaluated for eligibility for a
‘]00 systematic review on telemedicine once duplicates have been
eliminated
EVALUATED ARTICLES

Reviewers: Two independent researchers
Categories: Eligible (Yes) / Not eligible (No)

Objective: Calculate Kappa before consensus



Case study

2x2 decision matrix
Reviewer B Reviewer B Total A e Reviewer Aincludes 30 and excludes 70, for a total 100
includes excludes Reviewer B includes 28 and excludes 72, for a total 100
i Ll e  The cells on the main diagonal represent the matches (24 included by both,
. 66 excluded by both)
Reviewer A excludes 4 66 70  The cells outside the main diagonal represent the conflicts that will later be resolved by
consensus (reviewer A includes 6 that reviewer B excludes: reviewer A excludes 4 that
28 72 100 reviewer B includes), i.e. there are 10 records that require discussion and consensus
Reviewer B Reviewer B Total A Reviewer B Reviewer B Total A
includes excludes includes excludes
Reviewer A includes Reviewer A includes

Agreements observed Disagreements
24 + 66 =90 6+4=10
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Case study

Step-by-step calculation of Cohen's Kappa

Agreement observed
_(24+55) 90

Po

100

—m= 090

Expected agreement

- , 30 x 100

Probability that A will randomly choose “yes” = 100 - 30% = 0.3
- _ 70 X 100

Probability that A will choose non — randomly = 100 70% = 0.7
- _ 28 x 100

Probability that B will randomly choose “yes” = 00 28% = 0.28
- _ 72 % 100

Probability that B will choose non — randomly = 00 72% = 0.72

Probability that both will choose “yes” at random = 0.3 X 0.28 = 0.084

Probability that both will make a non — random choice = 0.7 X 0.72

= 0.504
p. = (0.084 + 0.504 = 0.584)



Case study

Cohen's Kappa

o _ Do~ Pe_09-0588 0312

= = 0.757
1 —p, 1—-0.588 0.412

Practical interpretation

El Reviewer agreement is substantial/high, though not perfect. There are
10 records that require discussion and consensus
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Interpretation scale (Landis and Koch scale)

Value of Kappa (K) Degree of Agreement Is it acceptable for a systematic review?
<0.00 No agreement (worse than chance) & Unacceptable
0.01-0.20 Levers / Insignificant ¥ Unacceptable
0.21-0.40 Acceptable / Fair /\ Very low (requires recalibration of criteria)
0.41-0.60 Moderate /\ Acceptable, but can be improved
0.61-0.80 Substantial Ideal / Recommended for an SLR
0.81-1.00 Almost perfect Excellent
Care .

Recommendation

The cut-off points are indicative, not a universal rule. A Report k along with the contingency matrix,
low Kappa can appear if a category is very rare, even agreement percentage, and dispute
with a high percentage of agreement resolution procedure

How to Conduct a Systematic Literature Review?
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Case study

Model writing for the methods section of an article

Suggested text

Study selection was made by two independent reviewers. In the first phase, titles and
abstracts were screened according to the previously defined inclusion and exclusion
criteria. The degree of interevaluator agreement was calculated using Cohen's Kappa
coefficient. Discrepancies were resolved through discussion and, where agreement was
not reached, through the intervention of a third reviewer. The selection process and the

reasons for exclusion, in their full text, were documented following the PRISMA 2020
guidelines
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Resolution of discrepancies by consensus

What to do about conflicts after measuring the initial agreement?

1 | | 2 I 3 ‘ 4
[ Identify discrepancies Review applied criteria Discuss textual evidence Final decision or third reviewer

Best practices

* Maintaining traceability: who decided what and why
* Do not recalculate the Kappa after consensus, as if it were an independent agreement.
* Record the causes of exclusion in full text

* Update the screening manual if recurring ambiguity is detected
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Extract the relevant data

Relevant data must be extracted from each selected article

The objective is to carry out a systematized analysis, which implies applying the same
scheme to each of the selected documents

For example, by creating an individual file that reflects the analysis schema and makes it
easier to translate that information into tables or graphs in the final report

The elements that make up the analysis scheme must be adjusted to the objectives
of the study

F'or the metadata of the article, it is recommended to use a bibliographic reference
manager

Data on content related to research questions

In this stage of data extraction, the specific elements to be collected vary for each job,
and it is necessary to be guided by the research questions and objectives



Example of an analysis schema i

Full source reference Source metadata (author, title, etc.)

Summary It must include the object of study,
methodology and main results obtained.
Recommended length over 300 words

Type of research / Data collection Type of research (qualitative, quantitative,

methods theoretical, applied, case study, etc.) and
methods of data collection

Main contributions In relation to: terminology, models, concepts,
experimental design, results, etc.

Value, originality or more relevant aspects | The aspects that give the greatest value to the
work are identified: rigor, writing, data, etc.

Comments and evaluation synthesis Additional notes and comments of an
evaluative or critical nature

Keywords Terms that help categorize the document
being analyzed
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E xtract quantitative data

This process allows the reviewer to examine which elements of the data are
present in each individual study report

Without formal tools to extract and summarize results, one must rely on an
extraordinary ability to menta\ly juggle relationships between many

variables. A systematic way of exploring these relationships makes it easier
‘0 detect and understand them [82]

Jata extraction can be performed at the same time as the quality

assessment or separately, before or after the overall quality assessment
[83]




Possible elements to include in a data extraction form (s9)

Eligibility: explicit statement of inclusion and exclusion criteria, with the opportunity
to indicate whether a study should be included in the review or not

Descriptive data: information on the characteristics of the study, including the
setting and population

Quality assessment data: information about study quality. Documentation may
include a formal checklist

Results: information about the results of the study in the form of data to be used in
the review. The data can bein a "raw’ format, taken directly from the document,
and/or in a uniform format. Ideally, they should be in both forms to indicate the
variation of methods, but also to be able to check their accuracy




Traceability

Full explanations must be provided on how the process has been carried
out

The documents reviewed should be included in each phase, the
inclusion/exclusion criteria to be used to select/reject the documents in
the systematic review should be specified

F these explanations are not provided, whoever reviews an article or
who supervises a thesis, for example, will not be able to rely on research

Most of this information cannot be included in an academic article or
document

Too much extension and eye strain (in the case of very large boards]



Solutions to ensure traceability

Use Google Sheets

https://docs.google.com/spreadsheets/d/163RCtU7Q40glerygld6cIXnMzDEhgyptY
g/h1C8eaYA/edit#gid=0

Use websites

https://sites.google.com/site/francilaneiva/research/pragmatic-interoperability-a-
systematic-mapping

Git repositories
https://github.com/cbjuan/slr-softwareArchitectures-HCI-HMI
Use data repositories

https://zenodo.org/

Use tools

Parsifal https://parsif.al/
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https://parsif.al/

Traceability. Example s

After the search, the selection of papers to be used for the literature review was performed following these steps:

. All the raw-results were collected in a GIT repository (Cruz-Benito, 2017) and a spreadsheet (https://go0.gl/QK5Qrd), removing
all the duplicates across the databases.

. The resultant papers were analyzed based on the title and abstract and the inclusion/exclusion criteria. In those cases where the
title and abstract were not sufficient to decide, the authors quickly assessed the entire content of the paper. The resultant can-
didate papers were added to another sheet of the spreadsheet document (https://goo.gl/4xweXc).

. The papers were read in detail and analyzed following the previously-posed research questions. The selected papers passed a
quality assessment checklist (see Table 1), and the information was collected in another spreadsheet (https://goo.gl/cYBfyp).
Besides the papers selected in this manner, the authors also considered papers collected within the references of those that
potentially could be interesting for the review process. It raised another three papers to be included in the review.



https://unsplash.com/photos/mcSDtbWXUZU

6. Reporting phase


https://unsplash.com/photos/mcSDtbWXUZU

Synthesize the extracted data ss;

- There are several options
that lead to syn

. The approac

the natu
and its o

e 0

NS

hesis

‘ems from

“the review
0jectives

Type of Approaches used to
review synthesis Application
Scoping Coding Descriptive coding was applied to include study features such as design,
review Narrative synthesis country of origin, type of behaviour targeted, characteristics of population
. and type of incentive used. Outcome studies were coded in greater depth.
Tabular presentation
Paragraphs described the features of studies for each variable (e.g. types of
intervention and incentive).
Tables complemented narrative synthesis with frequencies and percentages
of each type.
Mapping Keywording EPPI-Centre core keywording strategy used to classify studies according to a
review Mapping studies not range of criteria, including bibliographic details (how the study was identified
synthesised because they and whether it has been published), and contextual details (the language in
were ‘disparate in their focus’ which the study was written/published and the country where the study was
conducted). Key aspects of the study also coded, such as topic focus of study,
and information about the subjects of the study.
Mapping stage of review describes studies found to be relevant, gives
overview of the field of study, and enables reviewers to focus on particular
areas of map. Brief commentary given on each study with emphasis on
conclusions not methods.
Meta- Data extraction Extracted data in a standardised way: weights in pounds (Ibs) transformed
analysis Translation into common into kilograms (kg) and weeks transformed into months. Attempted contact
metrics with authors to obtain missing information. Assessed each study using a
_ o modified version of the Ottawa-Newcastle Scale.
Computation of missing values
Systematic Categorisation Articles categorised by type of publication. Data from intervention studies
review included study design, sample and intervention characteristics, and data

Data extraction

Quality assessment
Narrative synthesis
Tabular presentation
Meta-analysis not possible

because of variability of studies.

collection methods and measures. Studies assessed using checklist. Narrative
description and tabulation of study features and of methodological adequacy.




Write the review report

he writing of the systematic review report should include the
description and presentation of the methods followed, as well as the

results obtained from the selected literature

This phase can consist of two steps [84]
Jetailed Description

Public presentation in academic article format

Therefore, it will depend on the type of document in which the results
are going to be presented



How to guide the writing of the report

In an academic document, you can have a section contextualizing the state of the art based
on the most fundamental texts, a mapping section, a systematic review section, and a section
discussing the results obtained as answers to research questions

When focusing on a scientific article, the complete systematic review is usually very difficult
to incorporate in its entirety (unless it is very specific and small in size), for reasons of length,

and those parts that are most appropriate for the objective of the article will have to be
selected

Mappings and SLRs can also be done independently, which would result in different jobs that
are more focused on specific goals and are usually of greater interest for journals and
conferences

Graphs, tables, and visual explanations should be used, but there should always be a section
For discussion of the results, where the contributions of the systematic study are valued



Structure of the State-of-the-Art section in an academic work

Knowledge
From the base

Value referenc:e<
sources

Knowledge

specific, elaborate and ___

high value for the
Research
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Mapping

#

Critical Synthesis of the

State-of-the-Art

_/

General sources

Specific sources



Graphics

Graphical approaches can make an important contribution to synthesis by helping to
identify patterns

They have a special role in helping to visualize the relationship of the parts to the whole

They can also be used to establish links between different characteristics of a review,
‘or example, to represent a link between the characteristics of the study and the results

Creativity and critical analysis of data and its visualization are key elements for data
comparison and the identification of important and accurate patterns and themes [85]

This category includes graphical representations of data, concept maps, logic models,
geographic maps, etc.




Graphics. Example s



Graphics. Example s

Complete resultin
database extraction



Graphics. Example 7

Tipologia de la literatura

Journal article Conference Book Chapter Other
2%\ 1%
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Graphics. Example s



Tables

In addition to narrative synthesis, studies can be described by tables

Tables are probably the most useful and most general way of organizing
and representing knowledge

Because tables are used to describe studies, not to analyze them, it is
useful for all types of studies

Tables can be used to describe the characteristics of the population, the
intervention, the comparator, and outcome (measures), the
characteristics of the study (e.g., study design]



Tables. Example 3s)

Summary of review findings on the main interfaces/systems presented in HCI papers.

Reference Graphical User Laser Touch Camera Microphone BCIs (Brain- Motion Mouse, Force pressure Smartphone/mobile  Gaze Wearables
Interface Pointer display/ Computer tracking Keyboard & sensors & devices/tablet trackers
interface interface) sensors Joystick Haptics
Vega-Barbas et al. (2015) X
Chaczko et al. (2015) X X X
Mackin et al. (2012) X X
Biel et al. (2010) X
Jacquet et al. (2009) X X X X X X
Dimakis et al. (2009) X X X X
Seffah et al. (2008) X
Capilla et al. (2014) X X
Tiefenbacher et al. X X
(2014)
Calandra et al. (2013) X X X X
Caruso et al. (2013) X X X X
Pittarello (2011) X X
Folmer and Bosch (2008)
Jacquet et al. (2007) X
Marsic and X X X X X X X
Dorohonceanu
(2003)
Nigay and Coutaz (1995) X X
Bass et al. (2001)
Jalaliniya et al. (2015) X X X
Wang and Canedo X X
(2014)
Konig et al. (2010) X X X X
Olmedo et al. (2015) X X X
de Alencar et al. (2014) X
Rego et al. (2014) X X X X X X
Malandrino et al. (2010) X
Bongartz et al. (2012) X X X X X

Sutcliffe et al. (2011) X
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Tables. Example tsa

TABLE 1 Studies classification by topic about the application of PD&R in STEAM

Topic References

1: Studies focused on describing the application [11,36,49,79,81,84,104,112]
of PD&R in STEAM Education

2: Studies devoted to describing the application [11,12,20,30,35-37,44,48,52,57,61,64,65,70,73,74,76,78,103,104,107,111]
of PD&R as a way to foster STEAM
disciplines

3: Studies focused on the development of certain [14,16,22,31,42,44,51,57,58,63,70,76,86,92,105,107,109]
competencies in the context of STEAM
Education

4: Studies that describe the application of [10,20,21,24,26,30,38,52,56,58,66,85-87,90,93,96,97,102]
different tools and techniques in STEAM
Education

Abbreviations: PD&R, physical devices and robotics; STEAM, science, technology, engineering, arts, and mathematics.
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No. of
papers

8

23

17

19



Tables. Example tsa
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TABLE 2 Distribution of selected studies for MQ2, MQ3, MQ4, and MQ5

Description References

Section A—Associated benefits

Technology [21,35,51,52,61,76,78,79,81,85-87,93,97,109]
Methodologies [10,11,20,21,24,26,30,31,37,38,44,48,49,51,61,64,65,73,74,76,81,85,87,90,93,104,109,111,112]
Competencies [14,16,20,22,30,31,42,57,58,63,64,66,70,84,92,96,97,102]

acquisition

Application Contexts  [12,36,42,48,58,70,79,81,84,85,87,103,105]

Section B—Tool employed

Robotics [12,16,24,31,35-37,48,49,52,56-58,61,63,70,73,76,78,81,84,86,87,93,97,103,109,112]
Physical devices [10,14,21,38,42,44,51,65,74,90,92,96,102,107]
Both [11,20,22,26,30,64,66,79,85,104,105,111]

Section C—Methodology

PBL [11,14,42,48,51,52,57,76,79,92,93,105,107,112]
PrBL [10,11,22,24,30,31,35,36,38,44,56,58,61,64,65,73,74,78,81,84,85,87,90,102,103,107,109,111,112]
ChBL [16,20,21,26,37,49,70,96,97]
Other [12,66,86]
Section D—Educational level
Elementary school [57,81,86,93]
Middle school [11,12,16,20,21,24,26,30,31,42,48,49,51,52,57,65,66,78,79,81,85,90,92,96,97,103,104,107,109,112]
High school [10,44,52,58,61,79,81,34]
Higher education [35,36,38,56,63,64,70,73,74,76]
Not specified [14,22,37,87,102,105,111]

Abbreviations: ChBL, challange-based learning; MP, mapping question; PBL, problem-based learning; PrBL, problem-based learning.

No. of
studies

15
29
18

13

28
14
12

14
29



Literature review matrices

They are the table-based tools that can be used to analyze and synthesize the records
of the systematic review corpus

A literature review matrix is a table where the rows are the references or documents

that make up the corpus, and the columns are the variables to be analyzed for each
reference [90]

The maltrix is a class of table that has some constraints [91]
The structure of the table must be homogeneous
Rows must represent well-identified unique entities (row rule]
Columns must represent properties of entities

Additionally, it is useful for rows to have some kind of unique identifier, evenifitis a
simple number




Literature review matrices

The columns (variables) can be determined by various strategies
Axes to characterize the research. It is about obtaining data on variables common to
all research, such as objectives, methodology, conceptual framework, main results,
etc.
Topics that have been addressed in the investigations. They are specific to each
project and determine the study variables. The topics or variables can be determined

a priori, that is, they can be of deductive origin (by prior knowledge of the subject), or
they can be obtained inductively, from the review of the documents

In all cases, the variables in the columns provide the questions with which the
documents are analyzed

The order of the rows should be chronological in ascending order [90] (first the oldest
to observe the evolution of the items analyzed)




Literature review matrices
Benefits [91]

Each reference is treated equally

. The table’'s own structure facilitates comparisons, as well as
identifying emerging patterns and themes



Axis-based matrix. General outline

Reference Axis 1 Axis 2 Axis 3

In [89] it is recommended to separate the reference information into two columns, one
For the source data and the other for the year of publication



Axis-based matrix. Example tsr

The three axes or elements of analysis chosen and the questions they generate are
* Methods: What methods have been used in each research?

* Main problem: What is the main approach or problem handled?

* Main outcomes: What are the main results obtained?

Mai 1
ID Reference Methods ain Main

problem outcomes
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Matrix based on themes or codes

n the analysis, an answer is sought to how each research treats a specific
‘opic or code

-or example, in a review of Artificial Intelligence applied to journalism,
hese topics could be used [91.
Ethics: What aspects of the ethical dimension does each research include?

Perception: How different actors - experts, journalists, readers,
companies, etc. - perceive the entry of Al into journalism?

Countries: Which countries are affected by each study?

ID | Reference Ethics Perception Countries




Presence/absence matrix

. They aim to detect the presence or absence of a set of predefined
indicators or items

- The columns represent the list of items, and the rows represent
the records

Item1 Item2 Item3 Item4 Item5 Item6
Reference 1
Reference 2

Reference 3

Reference N



Matrices as a synthesis tool

The matri

The

ces are a powerful tool for analysis, but also for synthesis [91]
tables that form the matrices, with or without additional processing,

act as a direct synthesis. More so if, after extracting data and representing
it in tables, you see the opportunity to create new tables by means of

operations that isolate certain rows or by creating new tables that

combine rows and columns, so that they highlight patterns or trends

By a
inde
synt
siml

oplying the rule of columns [91], that
nendently, valuable information can
nesis: how an item evolves, whether

is, by examining each column
oe obtained for narrative
here are repetitions, absences,

arities, oppositions, patterns, or trends



https://unsplash.com/photos/pnlTopkZ0dU
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https://unsplash.com/photos/pnlTopkZ0dU

Statement

The Research and Innovation in Education Group of Tecnologico de Monterrey
(http://sitios.itesm.mx/ehe/iie/) wishes to study the trends in its line of
research in the development and use of technology in education

The development of this case study resulted in the publication of this book [92]


http://sitios.itesm.mx/ehe/iie/

Approach

- will be focused like a mapping, but without being part of an SLR

is a very broad line, it will have to be delimited
Temporarily: 2015-Present
Databases

Scopus
WoS core collection

Language
Searches with English terms only

Articles in Spanish or English will be accepted

Document Type
Journal articles only



Approach

It will be shown how to start the process, using the Parsifal tool as
a support https://parsif.al/
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Definition of the system and establishment of the work team



Definition of the protocol

- The objective is defined
of the action and the

PICOC



Definition of the protocol

» Research questions



Definition of the protocol

- The next step is to define the key terms, related to the PICOC
Fields



Definition of the protocol

- The question arises as to what the canonical search equation
might be



Definition of the protocol

. The data sources from which to extract the studies are chosen



Definition of the protocol

. Inclusion and exclusion criteria are defined



Definition of the protocol

. (Juestions are
defined to
evaluate the
quality of the
selected
articles



Definition of the protocol

. A form for data extraction is defined



Review process

- The canonical equation must be transformed into equations that
are specific to each of the data sources and that are equivalent

- To do this, you will go to the data source and use the search tool
with the necessary refinements

- Finally, the equation with which you are going to work will be
captured, that is, the one that generates the set of articles with
which you are going to work



Review process



Review process

. WoS search is performed



Review process

. WoS search is performed



Review process

- The appropriate refinements are made until the different
constraints have been included and the dataset with which you
are going to work is available



Review process

- Once you have the dataset, you select the records




Review process

. The records are exported to work with them in the format you
want: Bibtex, EndNote, Delimited File, etc.



Review process

- You already have the dataset to work with

Dataset in Endnote



Review process
- You already have the dataset to work with

Dataset in CSV



Review process
- You already have the dataset to work with

XML dataset



Review process
- You already have the dataset to work with

Dataset in Mendely



Review process
- You already have the dataset to work with

Dataset in BibTeX



Review process
- The search equation is saved in WoS



Review process
. Search is done in Scopus



Review process
. Search is done in Scopus



Review process

- The appropriate refinements are made until the different
constraints have been included and the dataset with which you
are going to work is available



Review process

Once you have the dataset, you
can get an overview of the

selected datasetin a CSV file




Review process

. Once you have the dataset, you can get an overview of the
selected dataset in a CSV file



Review process
- Once you have the dataset, you select the records

O



Review process

- They are exported to work with them in the format you want:
Bibtex, RIS, CSV, etc.



Review process
- You already have the dataset to work with

Dataset in CSV



Review process
- You already have the dataset to work with

Dataset in BibTeX



Review process
- The search equation is saved in Scopus



Review of the articles
. Studies are imported



Review of the articles
» Duplicates are marked



Review of the articles
. Duplicates are selected and removea



Review of the articles

. The selected
articles are
individually
reviewed to
accept or reject
them



Review of the articles
. Example of acceptance



Review of the articles
- Example of rejection



Review of the articles
» Progress is reflected in the dashboara



Quality Assurance

. For each of those accepted, the questions defined about the
quality of the articles will be answered



Data extraction
. The fields of the data extraction form are filled in
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8. Bibliometrix
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Bibliometrix

« Bibliometrix (https://www.bibliometrix.org/home/index.phpl is
an open-source tool that allows for an exhaustive analysis of the

scientific literature

. |tis developed in the R language to be flexible and easy to
integrate with other statistical and graphical packages

. As bibliometrics is an ever-changing science, Bibliometrix has the
Flexibility to be updated and integrated quickly



https://www.bibliometrix.org/home/index.php

Biblioshiny App

Biblioshiny
(https://d66z.short.gy/rImalz]
[93] is a web application that is
included in the bibliometrix
package

Biblioshiny allows researchers to
use Bibliometrix without
xnowledge of R

t has been developed in the
Shiny environment

(https://shiny.posit.co/)
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Recommended workflow with Bibliometrix 1941



Installing Bibliometrix

50 to
nttps://www.bibliometrix.org/home/

“

Jown
Jown

oad the stable version of R

oad RStudio
https://www.rstudio.com)

ﬁ

Searc

“Ins
Clic

.d

(‘l

nstal

NS

bi

Jpen RStudio and go to the menu

Tools -> Install Packages

n For "bibliometrix” and check
| dependencies”

all”

olioshiny

pibliometrix::biblioshiny()


https://www.bibliometrix.org/home/
https://www.rstudio.com/

Installing Bibliometrix

In the console writes biblioshiny().
This opens an instance of
biblioshiny in the browser



Get started



Import the data



Import the data (e.g., in CSV)

- The file isimported into xlsx via the import function (if you only
have one DB, you can load a single file from Load into Scopus or
WoS and parse)



Import the data (e.g., in CSV)



Import the data (e.g., in CSV)



Filters can be appliea



Analysing
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Analysing
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Analysing
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Analysing
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Analysing
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Analysing

How to Conduct a Systematic Literature Review? 257



Analysing
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Making the synthesis



Making the synthesis



Making the synthesis



Content analysis can be done



Content analysis can be done



9. Collection of workflows

and tools for conducting
iterature reviews

https://labs.openai.com/
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https://twitter.com/rdpalacio/status/160164098585895731275=20

;s wN S

Google Scholar (https://scholar.google.es/] or others to search for bibliography
Zotero (https://www.zotero.org/) to create a literature collection

Research Rabbit (https://www.researchrabbit.ai/) to expand your Zotero collection
Obsidian (https://obsidian.md/) to add featured notes and export to PDF

Obsidian (https://obsidian.md/) to centralize all relevant notes

How to Conduct a Systematic Literature Review?
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https://twitter.com/rdpalacio/status/1601640985858957312?s=20
https://scholar.google.es/
https://www.zotero.org/
https://www.researchrabbit.ai/
https://obsidian.md/
https://obsidian.md/

2R

Google Scholar (https://scholar.google.es/] for
searching for Bibliography Seeds

Scite_ (https://scite.a) to filter and add to Zotero
(https://www.zotero.org/)

Litmaps to manage the collection
(https://www.litmaps.com/)

Prioritize collection

Obsidian (https://obsidian.md/] to take notes
Write Report

How to Conduct a Systematic Literature Review?
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https://twitter.com/Artifexx/status/1632277025472888833?s=20
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https://www.litmaps.com/
https://obsidian.md/

amd

Google Scholar Alerts (https://scholar.google.es/)
Litmaps to manage the collection
(https://www.litmaps.com/)

Visualping (https://visualping.io)
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https://twitter.com/Artifexx/status/1633748341946458112?s=20
https://scholar.google.es/
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https://visualping.io/
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Scholarcy (https://www.scholarcy.com/) to summarize
articles automatically

Scite_ (https://scite.a) to analyze the reliability of an article
based on its citations, mentions, and contrasts

arXivGPT (http://bit.ly/3LImUTX) automatically resume arXiv
articles

Zotero (https://www.zotero.org/), Paperpile
(https://paperpile.com/], CiteDrive
(https://www.citedrive.com/) as bibliography managers
Scholar H-Index Calculator for Google Chrome
(http://bit.ly/3F9sINe) for calculating metrics on Google
Scholar (https://scholar.google.es/)

Readwise (https://readwise.io/read) to save documents from
the web and import them into Obsidian (https://obsidian.md/)
to add notes

Unpaywall (https://unpaywall.org/] to access to full-text
articles when an open version is available
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https://twitter.com/Artifexx/status/1633330298569072647?s=20
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https://readwise.io/read
https://obsidian.md/
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=20

https://twitter.com/Artifexx/status/16346928898327674357s
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Zotero (https://www.zotero.org/), Paperpile
(https://paperpile.com/), or Litmaps
(https://www.litmaps.com/) have options to share collections
with other researchers

Obsidian (https://obsidian.md/) to add notes and share them
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Automatic Summaries

There are tools that automatically summarize or answer questions about the content
of an article

alphaXiv (https://www.alphaxiv.org/)
arXivGPT (https://arxivgpt.net/
ChatGPT (https://chatgpt.com/.
ChatPDF (https://www.chatpdf.com)
Humanata (https://www.humata.ai)
Klavier (https://klavier.ail

Scholarcy (https://www.scholarcy.com/)
SciSpace Copilot (https://typeset.io]
SolarXiv (http://bitly/3LImUTX)

How to Conduct a Systematic Literature Review? 271


https://www.alphaxiv.org/
https://arxivgpt.net/
https://chatgpt.com/
https://www.chatpdf.com/
https://www.humata.ai/
https://klavier.ai/
https://www.scholarcy.com/
https://typeset.io/
http://bit.ly/3L9mUTX

alphaXiv
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alphaXiv
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Example of a summary made with SolarXiv



E xample of a summary made with Scholarcy



Rayyan

https://www.rayyan.ai/
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Rayyan
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Ryyan
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Elicit
Used to locate research results

Ask questions wizard

Allows you to handle complex queries
that may require deep exploration of
existing literature

You can extract and synthesize specific
data from documents

https://elicit.com/



https://elicit.com/

Elicit - Article search



Elicit - Article search

<+ Search box

References

\

+———— Summary

\ More fields can be add

ed to the analysis

How to Conduct a Systematic Literature Review? 281



Elicit - Article search
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Elicit - Explore concepts



Elicit - Explore concepts
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Flicit - Explore a research question



Flicit - Explore a research question



Flicit - Explore a research question



Flicit - Explore a research question



Flicit - Explore a research question



Flicit - Explore a research question



SClSpace

https://scispace.com/es

Bibliographic reference searc

N engine

You can work on a specific pdf,
interacting with questions with a

chatbot

t helps to understand complex texts,

empirical studies, tables, etc.

Includes a citation generator that

supports several different sty

les


https://scispace.com/es

SCISpace - Exploring a research guestion



SCISpace - Exploring a research guestion



SCISpace - Exploring a research guestion



SCISpace - Exploring a research guestion



SCISpace - Exploring a research guestion



Example of dialogue with SciSpace Copilot



Consensus

https://consensus.app/

Find research results

Analyze and summarize academic
papers
Search a database of scientific

yublications and extract documents
that match the search criteria

Jses methods to assess how
consensual the findings or opinions are
In retrieved documents



https://consensus.app/

Consensus - Exploring a research question



Consensus - Exploring a research question



Consensus - Exploring a research question



Consensus - Review a paper



E psilon

Answer research questions by summarizing the
nassages that contain references to the sources

-ind research-related publications and patents.

t allows you to create a library to organize
research papers. Search your entire library to
synthesize article results

Search for key information in multiple articles
and extract relevant information from each one

Provides a complete summary of the
introduction, results, and conclusion of uploaded
documents

https://www.epsilon-ai.com/



https://www.epsilon-ai.com/
https://www.epsilon-ai.com/
https://www.epsilon-ai.com/

E psilon - Home



F psilon - Select “literature review”



E psilon - Choosing a topic



Epsilon - Generation process



E psilon - Result: narrative syntex



E psilon - Result: reference list



SCITE

https://scite.ai/

Analyze citations not only for their quality, but also for
their context

Examine how articles are cited, sorting them into
categories such as "supporting citation,” "mention
citation,” and "dispute citation,” allowing users to see
not only how many times an article has been cited,
out how it has influenced subsequent work

t allows you to explore the literature not only through
direct searches, but also by exploring the articles cited
in a document

|t offers tools that help assess the quality and impact
of research, such as the "Smart CitationBadge", which
can be integrated into other platforms and highlight
how an article has been cited directly in the text


https://scite.ai/

Scite Assistant usage example



ResearchRabbit

https://www.researchrabbit.ai/

t allows you to organize bibliographic

sources, facilitating the col

hetween studies

such as concept maps or ci

ntegrates with multiple da
information sources

Generates visualizations of extracted data,
akl
"

ection and
management of articles, as well as extracting
information and research data

Jating network analysis, helping to identify
rends, research gaps, and key connections

flon networks

Hases and


https://www.researchrabbit.ai/

P39S e Se [|] WoJj Jiqgeyyd.easay suisn Jo ajduiex



P93S € Se U0I1323||02
019107 e 0. JIqgeyyd.easay suisn Jo ajdwiex]



Litmaps

Allows you to discover academic scientific
articles

Generates visualizations of extracted data.
such as concept maps or citation networks

Facilitates collaboration with others

Send notifications with new articles on a topic

Integrates with multiple databases anad
information sources

https://www.litmaps.com/



https://www.litmaps.com/

Litmaps
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Litmaps

How to Conduct a Systematic Literature Review? 317



Litmaps
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Litmaps
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Litmaps
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Litmaps
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Litmaps
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Litmaps
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Litmaps
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Litmaps

How to Conduct a Systematic Literature Review? 325



Litmaps
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Litmaps
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Litmaps
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In-depth investigation options (deep research)

. Intelligent agent approach that uses reasoning to synthesize large
amounts of information online and completes multi-step
research tasks autonomously [95]

- Available in ChatGPT Plus (https://chatgpt.com), in Perplexity
(https://www.perplexity.ai/), in Gemini
(https://gemini.google.com/app), in Grok (https://grok.com/)



https://chatgpt.com/
https://www.perplexity.ai/
https://gemini.google.com/app
https://grok.com/

Deep research with ChatGPT



Deep research with ChatGPT



Deep research with ChatGPT



Deep research with ChatGPT
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Evaluation of Al-Integrated Digital Learning
Ecosystems: The Role of Generative Al

1. Introduction

Digital ecosystems in education refer to the interconnected network of digital tools, platforms, and
stakeholders (students, teachers, content providers) that collectively support teaching and learning.
In essence, “a digital ecosystem is a systemically organized set of modern digital technologies to
maintain the continuity of the educational process” ozeruvrencon . Such ecosystems encompass
learning management systems, online content libraries, communication tools, and data analytics, all
working in concert to create a seamless learning environment. Artificial Intelligence (Al) has become
a key component of these ecosystems, with some definitions even characterizing educational
cyberspace by the integration of internet networks, computer devices, and artificial intelligence
sezruvrencom . 1 NE role of Al in transforming education is profound: Al can automate routine tasks,
assist in lesson planning and assessment, provide real-time analytics, and personalize learning
experiences worcow . These capabilities enable teachers to focus more on pedagogy and mentorship

while students receive more tailored support.

In recent years, generative Al - Al systems capable of producing new content such as text, images,
or even code — has emerged as a disruptive force in digital learning environments. The release of
large language model-based tools like OpenAl's ChatGPT in late 2022 introduced easily accessible

generative Al into the educational landscape D). Generative Al can automatically produce

human-like responses, essays, solutions, or ¢ for digital
wey mdpi.com

learning resources and tutoring. Schools anc Prompt: ChatGPT, Create My Course, Please! stfing]”

to this technology weromumors , recognizing b chatGPT is an emerging technology that this

context, evaluating Al-integrated digital ecos Provides educational researchers with the ... tive Al -

ic rricial tn anenira that thoeca innAvatinne trillv anhanca laarnina Thie rannrt avaminace cuirrant noar-
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Deep research with ChatGPT

ChatGPT 4.5

3. Methodologies for Evaluating Al-Integrated Digital Ecosystems

Evaluating the effectiveness and quality of Al-integrated digital education systems requires robust
methodologies, combining traditional educational evaluation approaches with new techniques
tailored to Al. Common Assessment Frameworks: Education researchers have long used multi-
dimensional frameworks to assess digital learning environments. These frameworks typically
consider several key dimensions, such as pedagogical effectiveness, content quality, technology
usability, and learner outcomes. For instance, prior studies on digital learning resources suggest that
evaluation criteria should include “content relevance, pedagogical effectiveness, technical support,
and curriculum alignment” woricon . IN other words, a good educational digital ecosystem should
deliver relevant content that aligns with learning objectives, employ sound pedagogy, function
reliably on the technical side, and integrate with the curriculum and standards. Other scholars have
expanded these criteria to include social and ethical dimensions (e.g. whether the system
encourages collaboration or if it protects student data) woeicon . Traditional evaluation methods often
involve gathering user feedback (from students and teachers), measuring learning gains (through
tests or assignments), and observing engagement metrics within the digital platform. These provide
a baseline for evaluating any educational intervention, Al-based or not.

Frameworks for Al and Generative Al Evaluation: Because Al-driven systems introduce unigque
considerations, researchers are developing specialized methodologies to evaluate them. A notable
gap identified in the literature is the absence of comprehensive quality frameworks specifically for
Al-generated educational content wceicow . While many works acknowledge that the quality of Al-
generated materials (for example, an automatically created quiz or video) is multi-faceted, few had
provided a systematic way to evaluate it. To address this, recent studies have proposed new
evaluation frameworks. One approach combined expert consensus techniques (Delphi method) with
analytic hierarchy process (AHP) to build an evaluation index for Al-generated digital educational
resources woeicow . Through iterative expert surveys and quantitative weighting, this method yielded
a set of key quality indicators grouped into four main dimensions: content quality, expression/
presentation, user experience, and technical robustness wceicow . Such a framework attempts to
quantify whether an Al-generated resource is pedagogically sound (accurate content, aligned with
learning goals), clearly and engagingly presented, user-friendly and accessible, and technically
reliable and secure. By establishing explicit indicators and metrics in each category, educators and
administrators can more systematically evaluate Al-integrated learning tools. Anaother important
evaluation strategy is continuous monitoring of Al systems in use. Rather than one-time evaluations,

scholars recommend ongoing validation to ensure that as Al models update or as students interact in
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4. Impact of Generative Al on Educational Digital Ecosystems

Personalized Learning and Adaptive Education: Generative Al has a strong potential to advance
personalized learning within digital ecosystems. Adaptivity — the ability to adjust to individual learners
—is regarded as a key benefit of Al in education =sov . In practice, generative Al tutors (like
advanced chatbots) can tailor their responses to each student’s needs. For example, if a student is
struggling with a concept, an Al tutor can generate simpler explanations or additional examples on
the fly; if a student is advanced, the Al can provide harder questions or delve deeper into the topic.
This dynamic adjustment was historically challenging in one-size-fits-all classrooms, but Al makes it
feasible on a large scale. Large language models such as ChatGPT can be used as personal tutors
that respond to a student's specific questions with detailed answers and can rephrase or expand on
material until the student understands wceicon . Such one-on-one, on-demand guidance exemplifies
personalized learning. Moreover, generative Al can create custom learning materials — for instance,
generating practice problems tailored to a student’s progress or writing prompts aligned with a
student’s interests — which helps maintain engagement. By improving the “adaptivity of edtech,” Al
ensures that each learner’s experience in the digital ecosystem is unigue to their level and pace

encov . Early evidence of this personalized impact is positive; studies have documented cases where
students receiving Al-personalized support (e.g. Al-generated feedback on writing) showed greater
improvement than those who did not ceor=cuner . Nonetheless, it's important to continually assess
that these personalized pathways are leading to the intended learning outcomes and not
inadvertently narrowing exposure. Overall, generative Al stands as a promising tool for making digital
learning more responsive and student-centered than ever before.

Enhancing Accessibility and Inclusivity: Another major impact of generative Al on educational
ecosystems is the potential to broaden access and inclusion. A global perspective is critical here -
educational Al should cater to learners of diverse languages, cultures, and abilities. UNESCO's recent
guidance on generative Al in education emphasizes inclusion as a top priority, urging that Al systems
be designed to “promote inclusion, equity, [and] linguistic and cultural diversity” werorumons .
Concretely, generative Al can help bridge language gaps by providing translation or tutoring in
multiple languages. For example, a student in a remote area can interact with a generative Al in her
native language to learn a subject that content is usually only available for in English — the Al can
translate and even explain concepts in her local language. Ensuring multilingual support is one step
towards leveling the playing field, and UNESCO specifically calls for GenAl systems to “include data
in multiple languages, especially minority ones.” werorumess . Likewise, Al can be used to adapt
materials for different learning needs: text-to-speech generation can assist learners with visual
impairments or reading difficulties, and complex texts can be rephrased in simpler terms for those
with lower literacy levels. If implemented thoughtfully, these capabilities make digital learning
ecosystems more accessible to students who have historically been marginalized. However, true
inclusivity also requires addressing biases. Generative Al models initially showed biases (e.g., gender
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6. Conclusion

The integration of Artificial Intelligence into digital learning ecosystems is reshaping the landscape of
education on a global scale. This report has reviewed how Al — and generative Al in particular — is
redefining the possibilities of personalized, adaptive learning and expanding the reach of educational
opportunities through multilingual and accessible tools. Empirical studies provide encouraging
evidence that, when thoughtfully applied, generative Al can enhance student engagement, improve
learning outcomes, and reduce burdens on teachers by automating routine tasks. At the same time,
we have highlighted the critical challenges that accompany these opportunities: issues of bias,
ethical use, academic integrity, and privacy cannot be overlooked. The success of Al-integrated
education depends on careful evaluation and ongoing oversight to ensure these systems truly serve
pedagogical goals and do not inadvertently harm or disadvantage learners.

Evaluating Al-integrated ecosystems requires a multifaceted approach, combining established
educational evaluation criteria with new frameworks specific to Al-generated content and learning
processes. As the technology evolves, educators and researchers must remain vigilant in assessing
the quality, effectiveness, and fairness of Al tools. This includes developing comprehensive
evaluation indices, engaging in continuous monitoring, and iteratively refining the integration of Al
based on evidence.

Looking ahead, the future of digital ecosystems in education with Al is one of immense potential.
Generative Al and related technologies will likely become standard components of the learning
environment. To ensure this future is positive, stakeholders must collaborate across disciplines and
borders. Investing in teacher training, student Al literacy, and robust policy frameworks will be
essential so that educators are empowered to harness Al creatively and ethically. The global
perspective is especially important — by sharing knowledge and setting international guidelines, we
can address common challenges and make advanced educational Al accessible to all, not just a few.
Ultimately, generative Al should be viewed not as a replacement for human teachers or a shortcut for
students, but as a powerful tool that, under human guidance, can enrich the educational ecosystem.
With a human-centered and evidence-based approach, the integration of generative Al can drive a
new era of innovation in education, one that upholds the core values of equity, quality, and integrity

in learning.
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| want to explore the Generative Artificial Intelligence risks from
different perspectives (social, ethics, privacy, security, economics,
technology, etc.), including scientific sources as peer-reviewed
journals and international conferences
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Best practices for the use of Al in literature reviews

IF Al tools have helped in the review process, a mention of these tools and the process followed should be
included in the methodology section [96]

You can start from generalist tools or Large Language Models (LLMs) [97], such as ChatGPT

(https://chatgpt.com) [98], to begin to understand a topic, but it is recommended that you then locate the
articles in other tools more oriented to work with articles, such as Consensus or SCISpace

Although LLMs show promise in supporting the creation of literature reviews, fully established or validated
applications are often lacking. The rapid increase in research on LLMs to produce evidence syntheses highlights
their growing relevance [99]

In the initial understanding of a topic or research question, it can help to create a mind map, for example, by
generating it with ChatGPT [96]

Elicit is a great tool for identifying and designing research questions

For narrative syntheses, Epsilon (extensive and very well structured), Consensus, SCISpace, or Elicit are
recommended. The "deep research” capability of ChatGPT or Perplexity can be explored

To obtain a summary or ask questions about a specific article for which you have the full text, ChatGPT or
SCISpace is recommended



https://chatgpt.com/

Best practices for the use of Al in literature reviews

Ge
bu

nerative Al in academic papers can be seen as an enabler of processes,

it must be applied with critical thinking [100]

Review: Accept nothing without asking: Is this compatible with the bulk of

the best available evidence?
Logic: Apply logic. It implies having informal anc

Verification: Verify the consistency and compa

]
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o]

.

mal logic skills

y of new ideas or new

data with the bulk of prior knowledge or the best available prior evidence



Principles for the responsible use of generative Al in

research roil

Reliability when it comes to guaranteeing the quality of research,

reflected in the design, methodology, analysis, and use of resources. It
includes aspects related to verifying and reproducing Al-generated
information for research. It also involves being aware of potential

equality and non-discrimination issues in relation to bias and

Inaccuracles

Honesty when |
and communica

nas been used

- comes to developing, conducting, reviewing, reporting,

ing about research in a transparent, fair, thorough, and

impartial manner. This principle includes revealing that generative Al



Principles for the responsible use of generative Al in

research roil

Respect by colleagues, research participants, research subjects, society,
ecosystems, cultural heritage, and the

of generative A
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Principles for the responsible use of generative Al in
research [ofl

Accountability for research from idea to publication, for its
management and organization, for training, supervision and mentoring,
and for its wider social impact. This includes responsibility for all the
results a researcher produces, underpinned by the notion of human
agency and oversight




Recommendations for researchers uon

1

2.
3.

4,

To be ultimately res
Using generative Al
Pay particular atten

ransparently

flon to Issues re

oroperty rights when sharing sensiti

nonsible for scientific production

ated to privacy, confidentiality and intel
ve or protected information with Al too

When using generative Al, respect applicable national, EU and international

henefits

egislation, just as in your regular research activities
Continuously train on the correct use of generative Al tools to maximize their

ectual

Refrain from using generative Al tools substantially in sensitive activities that may

affect other researchers or organizations (e.g., peer review, evaluation of research

proposals, etc.).



Recognition of the use of generative Al must be
provided and requested

t is important to promote the use of these technologies in a responsible
and ethical way

At a minimum, a statement of use should be included explaining which
technologies have been used to generate scholarly material

Recognize the use of generative Al

Specify which technology has been used
nclude explicit descriptions of how the information was generated

dentify the instructions used

E xplain how the result was used in the work
https://d66z.short.gy/pMn84w
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Recognition of the use of generative Al must be
provided and requested

https://d66z.short.gy/pMn84w
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Recognition of the use of generative Al must be
provided and requested

https://d66z.short.gy/pMn84w
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Conclusions

Systematic reviews of the literature offer the possibility of being
informed about an area of interest

Writing a review of flawed literature is one of the many ways to make a
publication fail [102]

If the literature review is poor, the rest of the research can also be seen
as imperfect, because "a researcher cannot conduct meaningful
research without first knowing the literature in the field of study" [103]




Conclusions

The review of the state of the art is a basic activity for both new and more

established researchers

The management of the time and resources necessary to provide good
coverage of the state of the art has evolved from the days when reference

sources were in traditional libraries or in researchers offices. and an

opportunity-basec

approach was develo

sources in digital |i
information overlo

ned, to mass access to primary

oraries, where the problem is no longer access, but the
ad that requires applyi
discern between the works that really co
those that simply introduce noise [I.

ng systematic methods to be able to
ntribute to the state of the art, from




Conclusions

When doing a systematic review, a systematic protocol must be used to facilitate the

process and traceability.

It should be supported by tools that allow the initial dataset and filtered versions to be

shared until the selec

Spreadsheets, we

o

red dataset is reached

es, tools (e.g., Parsifal https://parsif.al/)

There is a proliferation of tools that support the document review process, facilitate its
management, enable searching for related articles, and offer utilities for analysis and
synthesis... Integrating the tools into a workflow will be a great help for literature review

studies


https://parsif.al/

Conclusions

'he proliferation of generative Al-based tools constitutes a significant advance
in research, particularly in the development of literature review workflows, but
their use must be conditioned by ethics, transparency, traceability, and critical
thinking. That is, the recommendations of the European Union and the
manifesto for safe Al in education [104, 1851 should be consideread




Conclusions

Strengths of a systematic review

A gooc
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These types of reviews are considered the strongest reviews in many areas
of knowledge

Many organizations fu
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hublished in the format of a
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Conclusions

Weaknesses of a systematic review
Primary source bias

F the review takes too long, some parts of the process will need to be
redone after a while

 should generally be extended to databases other than the main ones to
improve the effectiveness of the systematic review

Jn many occasions, a systematic literature review that is submitted as a
scientific article is not understood by the reviewers




Conclusions

To publish a systematic review paper as a scientific article

-ind which journals/conferences usually publish them, as well as the latest
review ar |c\es published in these sources

Prepare the article version based on the latest articles previously published
in the selected journal/conference

-you have a very large review paper, only a portion of it should go in an
article. The other part of the content/results could be the subject of another
article or be available in the memory of the academic work

Provide links to datasets available in the cloud
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