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Main goal
Provide a critical and practical examination of 
generative AI across the research lifecycle, 
fostering ethical, well-informed, and 
productive research practices
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The AI branch driving today’s technological disruption is 
generative AI [1]

It marks a turning point because 
it integrates into people’s 

everyday lives, with the potential 
for a profound, possibly 

overwhelming, impact [3]Im
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Production of
previously unseen synthetic 
content, in any form , and to

support any task, through 
generative modeling [2]



We have expanded our vocabulary
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Regarding research…
• The automatic generation of academic content in 

digital formats (text, images, video, presentations, 
audio, etc.) is already a reality

• These outputs are of sufficient quality to be used as 
research materials [4]

• The research and knowledge-transfer mission is not 
immune to hype and inaccuracies about AI, giving rise 
to myths and errors stemming from doomist 
perspectives, excessive optimism, and technological 
solutionism [5]
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The generative AI can assist at virtually any stage of an investigation [6]
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The users’ AI toolbox
• Audio transcription
• Audio generation
• Image generation
• Video generation
• LLM-based chatbots
• LMM-based chatbots

• Voice
• Image
• Text
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Text-based generative AI tools 
(some with multimodal capabilities)
• ChatGPT - https://openai.com/chatgpt
• Gemini - https://gemini.google.com
• Google AI Studio - https://aistudio.google.com/
• Perplexity - https://www.perplexity.ai
• Comet - https://www.perplexity.ai/comet
• Claude - https://claude.ai/
• DeepSeek - https://chat.deepseek.com/
• Grok - https://grok.com/
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In generative AI, the prompt and context are the basis 
for the quality of the response
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The context for the model sets the 
boundaries it can use to shape its 

responses

The richness (complexity) of that 
context is highly relevant to response 
quality. More context generally means 

higher-quality answers
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Ethics and transparency
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Principles for the responsible use of generative AI in 
research [7]

• Reliability. Involves aspects related to verifying and reproducing the 
information generated by AI for research purposes

• Honesty. Involves disclosing that generative AI has been used
• Respect. Involves the proper management of information, respect for 

privacy, confidentiality, and intellectual property rights, as well as 
accurate citation practices 

• Accountability. Involves taking full responsibility for all research 
outputs, supported by the principle of human agency and oversight
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Safe AI in Education Manifesto [8, 9]

Principle 1: Human oversight and accountability
Principle 2: Guaranteeing confidentiality
Principle 3: Alignment with educational strategies
Principle 4: Alignment with didactic practices
Principle 5: Accuracy and explainability
Principle 6: Comprehensive interface and behavior
Principle 7: Ethical training and transparency
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Monash’s guidance on AI acknowledgment
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Ideas definition
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Problem mapping + generative AI
Goal: Detect social, scientific, or technological challenges that could be 
addressed through a research project
Example

Could you please explore and explain to me the call 'Generative AI for 
Cybersecurity applications' (HORIZON-CL3-2025-02-CS-ECCC-01) 
(https://ec.europa.eu/info/funding-
tenders/opportunities/portal/screen/opportunities/topic-details/horizon-
cl3-2025-02-cs-eccc-01)? Propose to me three possible project proposals, 
including the title, main objective, three specific objectives, and the most 
outstanding contributions. Finally, visualize a mental mind with the proposals' 
summary
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Definition of objectives and hypotheses

AI in the Research Lifecycle 20

Im
ag

en
 ge

ne
ra

da
 co

n 
 G

em
ini

 2
.5 

Fl
as

h



Brainstorming with AI (brainwriting + prompting)
Goal: Generate innovative hypotheses based on general topics
Example

Please, develop a formal structure for the MALREV-GPT project proposal. Follow this 
scheme:
1. Title
2. Research questions (3-4)
3. Hypotheses 
4. Main objective
5. Specific objectives
After that, give me a mermaid code for a logic flow that identifies the main goal, the 
specific goals, connects the goals with the research questions, and connects the 
research questions with the hypotheses
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Click Copy and paste it into a Mermaid 
viewer, for example, https://mermaid.live/

https://mermaid.live/
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Working with research proposals
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Pitch + AI feedback
Goal: Synthesize and clearly communicate the research proposal and obtain reasoned 
feedback
Example
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The research proposal "Visual analytics and machine learning for decision making in health ecosystems (AVisSA)" has been developed. The following is a summary 
designed to synthesize and communicate its objectives, with the aim of improving the proposal and how its mission is communicated to society

"The AVisSA project proposes an innovative solution to the challenge of effectively leveraging large volumes of heterogeneous data within health technology ecosystems. 
The core problem identified is that current decision support systems lack adaptability, scalability, and personalization, particularly in contexts such as social and healthcare 
services, where the constant evolution of stakeholders and services necessitates flexible and robust solutions.
The proposal focuses on developing a system for the automatic generation of personalized dashboards, applying techniques from domain engineering, meta-modeling, 
and machine learning. These dashboards will not only display key performance indicators for different user profiles (e.g., physicians, managers, caregivers) but will also be 
capable of adapting to structural changes in the ecosystem and to the user's profile. Privacy will also be addressed through GDPR-compliant anonymization techniques.
The project is at a TRL 3-4 and includes a progressive validation plan: from laboratory usability tests to real-world implementation in two distinct use cases—a social and 
healthcare environment (TE-CUIDA) and the monitoring of medical imaging tests. Through a mixed-methods evaluation approach, both the user experience and the 
system's adaptive capabilities will be assessed. Furthermore, the project includes plans for the commercial exploitation of t he 'meta-dashboard' and the development of 
simulators with machine learning and learning analytics capabilities.
The AVisSA solution is aligned with European challenges in health and aging and represents a substantial advancement over the state-of-the-art in software engineering 
applied to digital health."

Take on the role of a scientific committee to:
• Evaluate the proposal
• Identify strengths and weaknesses
• Make suggestions to strengthen the message
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State-of-the-art
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Interrogating a paper with AI
Goal: Test the AI’s ability to retrieve key information from an article based on 
direct questions
Example

What is the main objective of the study? What type of sample or technique 
was used? What limitations does the study itself acknowledge?
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Elicit
• It is used to locate research results
• Assistant for asking questions
• Allows the management of complex 

queries that may require an in-depth 
exploration of existing literature

• Can extract and synthesize specific data 
from documents
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Elicit 
Find papers
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Elicit 
Find papers
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Elicit 
Research report
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Elicit 
Research report
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Explore your field with Deep Research
Goal: Introduce the use of the in-depth research option to generate academic drafts based on up-to-date 
scientific literature, useful for state-of-the-art reviews, thesis proposals, or articles
Example
• Start with the following prompt, which can be adapted as needed

I need a report about "Quantum technologies applied to natural language processing", including 
scientific sources, with a special focus on peer-reviewed journals and conference papers. I want a 
global perspective. Use an academic style.
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Deep Research with ChatGPT
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Best practices for using AI in literature reviews
• If AI tools have assisted in the review process, a mention of these tools and the 

procedure followed should be included in the methodology section [10]
• General-purpose tools or Large Language Models (LLMs) [11], such as ChatGPT 

(https://chat.openai.com) [12], can be used as a starting point to gain an initial 
understanding of a topic. However, it is recommended that researchers 
subsequently locate relevant papers using tools more focused on scholarly 
literature, 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 growth of research 
on the use of LLMs for evidence synthesis highlights their increasing relevance [13]
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Best practices for using AI in literature reviews
• In the initial understanding of a topic or research question, it can be helpful to create 

a mind map, for example, by generating one with ChatGPT [10]
• Elicit is an excellent tool for identifying and designing research questions
• For narrative syntheses, Epsilon (comprehensive and well-structured), Consensus, 

SciSpace, or Elicit are recommended. The “deep research” capabilities of ChatGPT, 
Perplexity, Gemini, or Grok can also be explored

• To obtain a summary or ask questions about a specific article for which the full text 
is available, ChatGPT, NotebookLM, or SciSpace are recommended
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• Generative AI in academic work can be seen as a process facilitator, but it 
must be applied with critical thinking [14]

• Examination: Do not accept anything without asking the question: Is this 
consistent with the bulk of the best available evidence?

• Logic: Apply logical reasoning. This requires competence in both informal 
and formal logic

• Verification: Check the coherence and compatibility of new ideas or 
data with the body of prior knowledge or the best existing evidence

AI in the Research Lifecycle 43
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Code generation
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Generating code
I would like you to provide Python code that implements a simple economic analysis, where the final result depends on 
input values provided by the user (e.g., prices, interest rates, elasticities, or units produced).
➤ The code must:

• Be commented line by line or by blocks to make it easy to understand.
• Include user-defined inputs (via keyboard input or easily editable variables).
• Generate clear, viewable output (it can be text, a table, or a simple chart using matplotlib or seaborn).
• Represent a basic economic relationship or model, such as:

• Break-even point (supply = demand)
• Net profit as a function of revenue and costs
• Compound or accumulated growth
• Comparison between two scenarios

➤ In addition, I need a brief textual explanation (in English) that:
• Describes what the program represents
• Indicates how to modify the input values
• Explains how to interpret the results
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Generating code

• The provided code is standard Python, so it cannot be executed directly in 
a regular web browser as if it were a typical website.

• To run the code
• Go to Google Colab: https://colab.research.google.com/
• Click “New Notebook”
• Copy and paste the Python code into a cell
• Click the play button ( ) to the left of the cell to execute the code
• Enter the requested values in the input box that appears below the cell
• Interpret the results: the number of units and the graph will appear 

automatically
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Running 
the code
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Data collection
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From speech to patterns: AI-assisted interview analysis
Goal: Apply a chain of digital tools to transform a raw interview into an analytical visual resource (word 
cloud) with the support of generative AI
Dynamic
1. Recording the interview

• Recommended tools
• Smartphone (built-in recorder or apps like Voice Memos or Easy Voice Recorder)
• Alternatively, Zoom or Google Meet with recording enabled

2. Automatic transcription
• Upload the audio to a transcription tool to get the full text
• Recommended tools

• Whisper Web UI (based on OpenAI’s Whisper, free)
• Otter.ai (freemium)
• Google Docs with voice typing (simple live alternative)
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From speech to patterns: AI-assisted interview analysis
Dynamic
3. Text processing with a generative AI

• Insert the transcribed text into a generative AI tool (such as ChatGPT or Gemini) so it can identify
• Key terms
• Recurring themes
• Overall sentiment (optional)
Use the following prompt as a base
Extract the most frequent and relevant words from the following text to create a representative word cloud of 
the discourse. Remove connectors, pronouns, and insignificant repetitions

4. Word cloud generation
• Use the extracted terms to create a visualization
• Recommended tools

• WordArt.com
• MonkeyLearn WordCloud Generator
• Voyant Tools (if you want to integrate more text)
• Claude Sonnet
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Audio transcriptions

• In otter.ai (https://otter.ai), it is possible to record an audio or 
import an existing one
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Importing and transcribing
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Summary
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Exporting
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Example

Extract the most frequent and relevant words from the following text to 
create a representative word cloud of the discourse. Remove connectors, 
pronouns, adverbs, words that do not belong to the software or software 
engineering domain, and insignificant repetitions. Then, generate a 
WordArt-style word cloud and a table showing the frequency of the 10 
most common words
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Data analysis
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Analysis of data from an Excel spreadsheet
Goal: Identify and compare youth literacy rates (ages 15–24) across UNICEF regions to understand 
geographic patterns. The dataset is available at https://data.unicef.org/wp-
content/uploads/2021/04/Literacy-rate_2021-1.xlsx
Example
You are a data analyst. Using the file “Literacy-rate_2021-1.xlsx”, complete the following steps for the sheet 
“Youth literacy rate, aged 15–24”:
1. Load the data and extract only the columns “Region” and “Total” (overall youth literacy rate).
2. Calculate the average youth literacy rate (column “Total”) for each unique value of “Region.”
3. Generate a horizontal bar chart showing each region’s average youth literacy percentage.
4. Based on the results, answer:

• Which regions have the highest and lowest literacy rates?
• What socioeconomic or political factors might explain these differences?
• Is there any region whose position surprises you? Justify your answer.
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Support for scientific writing
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Conversion of bibliographic reference style
Goal: Convert a list of bibliographic references from one style to another
Example

I need you to convert the references in this article to APA7 format and 
display them on screen in alphabetical order, as specified by APA, in 
markdown format
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Example

Can you generate these
references for me in 

BibTeX format?

AI in the Research Lifecycle 66



Scientific communication
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Generating a spotlight for an article on ResearchGate
Goal: Write a spotlight on a scientific article (300 characters explaining what this research has 
achieved, why it is important, etc.) for ResearchGate
Example

I need a ResearchGate spotlight of 300 characters including 1) What did this research 
accomplish? Why is this research important? 
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Infographic generation
Goal: Create infographics from the content of an article for a poster or presentation
Example

1. Use napkin.ai (https://www.napkin.ai/) 
2. Upload the paper or the text
3. Generate the infographics
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Example
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Example
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Example
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Example
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Example
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Example
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Slides generation
Goal: Create a slide deck from a paper or an outline
Example

1. Use gamma.app (https://gamma.app/)
2. Upload the paper or the text
3. Generate the slides
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Example
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Example
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Example
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You can add specific instructions to 
the slide generation process

Customize the generative process 
(style, content…)



Example
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Review and modify the generated content
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Generative AI offers a wide range of 
applications throughout the entire research 
lifecycle. However, it is important not to 
overlook the implications associated with its 
use, especially regarding data traceability. At 
present, these tools have limitations in 
ensuring such traceability, which can lead to 
transparency issues, difficulties in 
attributing authorship, and the generation
of unverified information (hallucinations), 
among other concerns
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Artificial intelligence can significantly 
enhance our efficiency in research 
work, but it does not replace the 
essential human capacities required 
for investigation
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We are at a point where “AI is everywhere” [15]. We now have access to an 
extremely powerful and promising set of tools, but also surrounded by hype, 
half-truths, and considerable confusion. Academia is not exempt from this reality
If used wisely, AI can become a valuable ally for teaching, learning, and research. 
However, it is essential to fully understand its real capabilities and apply critical 
thinking throughout the entire process
The goal is not for it to do everything for us, nor to settle for empty answers or 
superficial knowledge, but rather to use it to automate tedious and repetitive 
tasks, allowing us to focus on what truly matters: developing our creativity and 
intellectual autonomy
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Im
agen generadacon ChatGPT Plus
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