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Introduction
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Context
Artificial intelligence (AI)-powered tools, such as chatGPT, have a
significant impact on the conduct of a research project.

Challenges
• “…these tools can be used for educational purposes. These can help to

understand an article by summarizing or translating it, or serve as a starting point
and reflection.

• “Beyond the issue of plagiarism, AI tools raise all kinds of issues (bias, no
guarantee), which the academic community must be made aware of.”

• Suggestion
• “The arrival of generative AI (text generators) raises the need for reflection and 

guidelines for their ethical use in academia.”
• “To date, very few universities have issued guidelines, and these are often vague 

and difficult to apply.”

[Intelligence artificielle dans les universités : des besoins pressants, C. Couturier, Affaires universitaires, Septembre 2023]



Motivation

5

Intelligence Collaborative 
Humans Assisting Machines: Humans need to perform three crucial
roles. They must train machines to perform certain tasks; explain the
outcomes of those tasks, especially when the results are counterintuitive or
controversial; and sustain the responsible use of machines.
Machines Assisting Humans: Smart machines are helping humans
expand their abilities in three ways. They can amplify our cognitive
strengths; interact with customers and employees to free us for higher-level
tasks; and embody human skills to extend our physical capabilities.

[Collaborative Intelligence: Humans and AI Are Joining Forces, H. James Wilson, Paul Daugherty,
Harvard Business Review, July–August 2018



Motivation
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Human-centered AI
Assisted intelligence: A number of actions or decisions require human judgment.
Amplified intelligence: Data analytics and advanced AI can learn from human
judgments and incorporate them into their recommendations.

[Adopter une approche de l’IA responsable et centrée sur l’humain, M.Craig-Bourdin, 2020, CPA Canada]



Motivation
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Application domain
Literature review (systematic)

[ChatGPT pourrait-il cosigner votre prochain article? D Peters, Août 23, Affaires universitaires]

“Generative AI can also conduct literature searches to find out 
who has written on a given topic and contribute to literature 
reviews.   
…… If I use Boolean operators in a search engine, I will get 1,000 
articles that mention my topic ………..
Generative AI, on the other hand, draws directly from the right 
databases and offers a more selective list.”



Research purpose
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Motivation
AI-powered tools (AI-powered tools) should be used as a way to
augment (increase) the literature review process rather than
replace it entirely.

Objective
A framework based on human-centered AI (HCAI) for conducting a
systematic literature review (SLR) --> HCAI-SLR framework.

To amplify and increase rather than replace human capabilities
and to ensure that AI-powered tools operate transparently and
ethically.
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Research design
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HCAI approach

K. Ahmad, M. Abdelrazek, C. Arora et al. (2023),  Applied Soft Computing 143



Research design
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HCAI approach
Based on service science



Methodology: Design Science
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Artefacts of HCAI-SLR
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The HCAI-SLR framework is presented on the basis of design science
research, including the following artifacts:

Concepts (constructs): form the vocabulary of a domain, constitute a
conceptualization used to describe knowledge within the domain.

A model: a set of proposals or statements expressing the relationships
between constructs.

A method: a set of steps used to perform the research, which is based on
a set of concerned constructs (language) and a representation (model) of
the solution space.

An instantiation: operationalize the constructs, the model and the
method, is the concretization of an artefact in its environment.



Constructs & 
Model
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Literature analysis
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Analyzing the Past to Prepare for the Future: Writing a Literature Review J. Webster, R. Watson Published in MIS 
Q. 1 June 2002

https://www.semanticscholar.org/author/J.-Webster/143764198
https://www.semanticscholar.org/author/R.-Watson/1733338


Method
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PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)

1. Identification (S1)

2. Protocol and 
Training (S2)

3. Research in the 
literature (S3)

4. Practical screening 
(S4)

5. Quality Assessment 
(S5)

6. Data Extraction (S6)

7. Summary of studies 
(S7)

8. Writing (S8)



Method
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Step Objective Constructs

Identification
(S1)

Identify the purpose, goals, title, keywords,
research questions of the review

Purpose, Research 
question, Keyword

Protocol
and training

(S2)
Identify the protocol of review process. More

specifically, if there is more than one reviewer Protocol

Searching for 
the literature

(S3)
Find the related papers in different databases

Electronic sources, 
Keyword, Title, Paper, 
Journal/Conference

Practical 
screen

(S4)

Identify what studies were considered for
review based on the following criteria: content,
publication language, journals, authors,
setting, participants or subjects, program or
intervention, research design and sampling
methodology, date of publication or of data
collection, source of financial support

Abstract, Title, Inclusion 
criteria, Exclusion criteria, 
Screening, Screened paper

Quality
appraisal

(S5)

Identify the exclusion criteria for judging
which articles are of insufficient quality to be
included

Exclusion criteria, 
Screening, Paper full-text, 
Selected paper



Méthode
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Step Objective Constructs

Data
Extraction

(S6)
Extract the applicable information related to

selected research papers

Paper, Paper full-text, 
Selected paper, Data 
extraction, AI-powered 
tools, Human-AI interaction

Synthesis
of studies

(S7)
Combine the facts extracted from the studies

carried out by selected research papers
Literature synthesis, AI-

powered tools, Human-AI 
interaction

Writing the
Review

(S8)

Present the results of the review in a
systematic way.

This step is based on the DIKW hierarchy
(data-information-knowledge-wisdom). Data is
for gathering of parts. Information is for
connecting parts. Knowledge is for forming a
whole, and wisdom is for joining the wholes

AI-powered tools, 
Human-AI interaction, 
Literature synthesis



HCAI-SLR Framework
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Powered-AI tools SLR

Type 1 AI Tools - Large Language Models (LLMs): Language Model-based Chatbots, also
known as Large language models (LLMs) like ChatGPT, Anthropic, Bing Chat, and Google Bard, 
are AI tools that utilize advanced language models to understand and respond to user prompts 
Type 2 AI Tools - Smart Interface (SI): AI-powered SI-based tools of-fer a more interactive and 
user-friendly approach to utilize AI in literature reviews. These tools provide a graphical user 
interface that allows users to navigate and utilize the tool’s features easily in an interactive way.



Example of AI-powered tools

20



Type 1 – Prompt engineering
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[White et al., 2023]

https://arxiv.org/abs/2302.11382


Type 1 – Prompt engineering
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[White et al., 2023]

https://arxiv.org/abs/2302.11382


Literature Review Process and AI-powered tools
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Horizontal flow: Intelligence 
augmentation process

Interaction Human-IA

Generative / Specific AI

Phase 1: Human 
Initiation. The process 

begins with human 
experts who set the 

direction of the review.

Phase 2: AI 
Augmentation. Once the 

human researcher has 
initiated the re-view, AI tools 

can augment the process 
with two kinds of AI groups

Phase 3: AI 
Triangulation. To 

ensure the robustness 
and accuracy of the 

data procured, a 
process akin to 
triangulation is 
implemented

Phase 4: Human 
Activities. After the AI 

has screened and 
procured the data, human 

intervention - the most 
important part - is 

reintroduced to ensure 
the validity and relevance 

of the findings



Intelligence 
augmentation process
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GitHub repository: https://github.com/tranducle/HCAI-SLR

https://github.com/tranducle/HCAI-SLR


HCAI-SLR framework

26

Involved SLR steps with Type 1 AI tools
Step Role of AI Tools Role of Humans

Identification
(S1)

Suggest, refine, and select the
research title, keywords, research
outline and initial research questions
from input data

- Define the review's scope, objectives,
and critical keywords based on expertise
and research needs

- Prepare or refine the appropriate
prompts

- Determine the search strategy
- Shortlist the keywords and research

questions

Synthesis of
Studies

(S7)

- Summarizing and synthesizing key
findings of papers through prompted
queries

- Identify and cluster recurring
themes, patterns, or insights

- Suggest the conclusions, research
gaps based on the structured
findings

- Choose appropriate methods
(quantitative or qualitative) to synthesize
data from the selected studies

- Draw insightful conclusions from
aggregated findings

Writing
(S8)

- Draft initial sections, format
references, and ensure consistency
throughout the review

- Paraphrase the text of the report
with an academic and concise tone

- Write the draft of report
- Craft the narrative, ensuring that

interpretations align with evidence

Generative AI



HCAI-SLR framework
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Involved SLR steps with Type 2 AI tools
Step Role of AI Tools Role of Humans

Protocol 
and

Training
(S2)

AI tools have a limited role Choose a supported platform
and define the review protocol

Searching 
for the 

Literature 
(S3)

- The capability to search for papers
related to specific keywords or
research questions

- AI search engine cannot cover all
databases

Ensure comprehensive search
across databases and refine
search strategy for systematic
coverage

Practical 
Screen (S4)

Prioritize relevant titles/abstracts with
keyword highlight and provide relevance
scores; duplicate detection

Validate and decide the list of
screened papers

Quality
Appraisal

(S5)

- AI tools have a limited role
- Semi-automated assessment based on

the quality assessment questions or
keywords

Manually verify with full-text
screening

Data 
Extraction

(S6)

Automatically extract key information
such as study characteristics, outcomes,
contributions, and results from papers
according to the research questions

- Verify AI-extracted data for
accuracy

- Interpret results

Specific AI
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Example

29

https://github.com/tranducle/HCAI-SLR

Subject of 
demonstration: 
Artificial 
Intelligence and 
Machine Learning 
(AI/ML) in 
Cybersecurity in 
SMEs: A 
Systematic
Literature Review

https://github.com/tranducle/HCAI-SLR
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https://github.com/tranducle/HCAI-SLR

Step 1, the identification phase

Example

AI tools: ChatGPT, Claude AI

https://github.com/tranducle/HCAI-SLR
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https://github.com/tranducle/HCAI-SLRExample
Step 1, the identification phase

https://github.com/tranducle/HCAI-SLR
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https://github.com/tranducle/HCAI-SLR

Step 2, the searching phase

Search results in the SCOPUS database

Example

Scopus AI

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Incluant les mots-clés

Plateforme Covidence

Step 3, the screening phase

AI tools: Covidence, SCISPACE

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Reference import

AI tools: Covidence, SCISPACE

Step 3, the screening phase

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Criblage du titre et du résumé
AI tools: Covidence, SCISPACE

Step 3, the screening phase

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

The Typeset chat interface supports the formulation of quality 
assessment questions for full text screening

Step 4: Full Text Screening, Backward & Forward Search

AI tools: Covidence, SCISPACE, typeset

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Recherche de citations en arrière et en avant à l'aide 
du système Citationchaser

AI tools: Citationchaser

Step 4: Full Text Screening, Backward & Forward Search

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Step 4': Divide research questions into research 
sub-questions

AI tools: ChatGPT, Claude AI

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Extracting data with sub-search questions in 
Typeset

Step 5 & 6: Data extraction phase

AI tools: typeset

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Use an Excel file to save the extracted data

Step 5 & 6: Data extraction phase

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Step 7: Synthesis Phase

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Step 7: Synthesis Phase

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Step 7: Synthesis Phase

https://github.com/tranducle/HCAI-SLR


Example
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https://github.com/tranducle/HCAI-SLR

Prompt engineering

https://github.com/tranducle/HCAI-SLR
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RQ.3: HCAI-LRaaS
system

More details at: 
https://bit.ly/HCAI-
LRaaS

HCAI-LRaaS
prototype

To demonstrate a practical 
implementation that realizes 
the proposed HCAI-LRaaS
approach, an initial prototype 
platform is developed to 
integrate both theoretical and 
technical components

HCAI-LRaaS prototype

https://bit.ly/HCAI-LRaaS
https://bit.ly/HCAI-LRaaS


Welcome page

HCAI-LRaaS prototype



Welcome page

Import references

HCAI-LRaaS prototype



Practical Screening with Keyword Highlight

HCAI-LRaaS prototype



Data extraction

HCAI-LRaaS prototype



Writing support for synthesizing

HCAI-LRaaS prototype
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Conclusion
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Conclusion
 The HCAI-SLR framework

 one of the first to address the strategic integration of human and AI
capabilities to amplify and increase rather than displace human skills and
capabilities.

 provides an initial roadmap to integrate emerging AI capabilities with
human judgment in the literature review process.

 Contributions
 a structured method to couple AI augmentation of repetitive tasks with

human expertise for judgment.
 supports increased use of AI at all stages of the review
 involves triangulating the AI to validate the results by cross-checking using

various tools
 evaluate AI results and meet rigorous analytical standards to promote the

critical role of human researchers
 Develop an inter-organizational system/service to centralize and

integrate all stages of the literature review



Conclusion
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Future work
 to refine techniques, assess the long-term impact on the quality

of the review
 Experience the framework in the training of graduate students

(proof of concept)
 Propose a conceptual model to assist and increase the processes of

the "Writing" stage, including the application of literature,
literature analysis, literature synthesis and literature evaluation.

 Apply the approach for other types of research / activities
 Develop more interpretable AI models and consider the ethical

implications of AI-powered tools
 Provide more interoperability in the general architecture

 Retrieval-Augmented Generation (RAG) and knowledge graph



Annex 1: Paper
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Submitted to CITA 2024



Annex 2: A guide

56https://github.com/tranducle/HCAI-SLR

https://github.com/tranducle/HCAI-SLR


Annex 3: A tutorial (video Youtube)

57http://bit.ly/HCAI_SLR (Youtube)

http://bit.ly/HCAI_SLR


Annex 4: Another paper
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ICIAI 2024, Tokyo, March 16-18 2024 



Thank you for your attention!
Question / Collaboration: 
thang.ledinh@uqtr.ca (research)
tran.duc.le@uqtr.ca (application)
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