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How does 
generative 
AI work?

AI Create, image generated in response to 
"Create an image with a robot thinking 
intently in a futuristic cityscape,” 
https://aicreate.com/text-to-image-generat
or/ July 13, 2024.

https://aicreate.com/text-to-image-generator/
https://aicreate.com/text-to-image-generator/


Image source: https://medium.com/@russkohn/mastering-ai-token-limits-and-memory-ce920630349a 

LLMs 
Create 
Tokens

Taking a step back…

https://medium.com/@russkohn/mastering-ai-token-limits-and-memory-ce920630349a


Basic Text Prediction

     The students studied in the 

Word (Token) Probability

 Waterpark   1%

 Attic   7%

 Bedroom   50%

 Library   99%

Adapted from Vail M & Fuller K. Embracing AI in Academic Libraries: An Introduction to ChatGPT. CAAL-CBPA. 
May 17, 2023. https://www.youtube.com/watch?v=5caD584jzeA  

https://www.youtube.com/watch?v=5caD584jzeA


Calculator… but for 
words!



Grounded vs.
Ungrounded



Grounded
Connects the model to 
external source of 
knowledge.

Produce outputs based on 
specific, real-world data or 
established contexts.

Ungrounded

Grounded vs. Ungrounded

Model relies only on its 
training data.

Generates outputs without 
strict adherence to factual 
data or real-world context.



ChatGPT

Midjourney
Image generation

Image generation

Google Gemini
Formerly Bard, now 
available in Canada!

Microsoft Copilot
Powered by OpenAI

Perplexity

Ungrounded Grounded

DALL-E

Sora
Video generation



ChatGPT  (ungrounded)

● Data Sources:
■ Common Crawl (60%)
■ WebText2 (web pages shared in Reddit posts)
■ Books
■ Wikipedia

● Free version does not require an account

● Suitable for creative writing, brainstorming, or learning about 
established topics.



Perplexity.ai  (grounded)
● Data sources from the web in real-time:

■ Microsoft Bing
■ Academic journals (PubMed, Semantic Scholar, NIH databases) 
■ Research papers 
■ Social media platforms
■ News articles 
■ Forums including YouTube and Reddit

● Free version uses a model based on GPT 3.5

● Includes in-text citations from the internet

● Upload files to extract key information

● Good for grey literature searching

https://ualberta.libanswers.com/faq/212469


Key 
Considerations



Text-based Generative AI Tools

● Step 1: ask supervisor and supervisory committee re policies 
(e.g., GPS AI Guidelines, UofA Code of Student Conduct, 
Course/Dept specific, etc.,)

● Step 2: Think about publication/outputs at the beginning of 
your research process.

■ Look at journals, awards/scholarships/grants to see 
what their AI policies are

■ If allowed, how to document/disclose usage?

https://www.ualberta.ca/graduate-studies/policies/resources-for-faculty-and-staff/resources-for-supervisors/ai_supervision.html


Research
Life Cycle







ChatGPT
Writing Literature Review Assistance
● Generate ideas/brainstorming
● Structuring and outlining
● Citation and reference support
● Editing and proofreading
● Suggestions for databases to 

find literature on your topic

“Correct the grammar: [paragraph]”

“Provide 3 examples for citing a 
government website in APA style.”

● Can explain complex concepts
● Summarize information
● Background information
● Translations

“Can you explain x in simple terms?” 

“Identify the gaps in the literature on 
[topic]” 

“Translate [this passage] into English”



ChatGPT



Perplexity





Data Analysis
Essential to maintain academic integrity, 
conduct thorough research, and ensure final 
work represents your own ideas and efforts

Ensure compliance with institutional and 
granting body data privacy and research 
ethics standards

Some institutions are experimenting with 
local/offline or “secure” LLMs and Gen AI tools

Uploading of research data into proprietary 
Gen AI tools is not recommended

Prompts can 
be used to 
help you 
brainstorm 
ideas on how 
you could do 
your own data 
analysis

 



Task Example Prompt  (do not upload actual data)

Interpret Statistical 
Results

"I conducted a regression analysis on my dataset to understand the 
relationship between variables X and Y. The results show a significant 
correlation. Can you help explain the implications of this correlation in 
practical terms?"

Understand Survey 
Responses

"I conducted a survey regarding patient preferences on vaccination 
locations. The responses are diverse and complex. Provide examples on 
how I can identify common themes or patterns within these responses?" 

Data Visualization "I have generated several visualizations from my dataset, but I'm not 
sure which type of visualization would best represent the relationship 
between these variables. Can you suggest suitable visualization 
techniques for this data?"

Check Assumptions in 
Analysis

"I'm working on a hypothesis test but unsure if my data meets the 
assumptions. Can you provide guidance on checking assumptions for 
this statistical test?"

Data Analysis



Check with supervisor/colleagues/librarian 
for further resources/guidance on 
suggested methods/tools

ChatGPT



Literature Analysis
● Summarizing and synthesizing information from scholarly 

articles (e.g., creating comparison tables)
● “Asking questions” about a particular scholarly article or 

group of articles
● Free versions but most have usage limits without a 

subscription

Elicit, Assistant by Scite, Consensus, etc.



Literature Analysis  

Elicit



Literature
Analysis  
Elicit





Task Prompt Ideas

Knowledge 
translation

● Simplify research findings in layperson’s terms
● Create summaries for presentations, reports, conference abstract 

submissions
● Design educational materials
● Develop social media content to promote your research
● Translate technical terms and jargon
● Draft text and structure for research posters, ensuring the info is 

engaging and accessible

Data 
visualization

● Recommend tools and software (e.g. Tableau, R (ggplot2), Python 
(matplotlib, Seaborn)

● Brainstorm and outline key points for an infographic that visually 
represents complex data or research results

Publish & Share



Problems & 
Evaluating 
Outputs



What are the Problems?

Bias

Misinformatio
n Ethical Concerns

Consider what is missing, 
not replicable

Limited 
Knowledge



What are the Problems?

Bias

Misinformatio
n Ethical Concerns

Consider what is missing, 
not replicable

Limited 
Knowledge



Misinformation
● Sometimes AI tools make stuff up, called hallucinations. 

● Remember: based on the probability of what the next word should be

● Replicability: responses can vary from one day to the next

● Based on AI model’s inherent biases and training dataset limitations



Bias

● Bias exists in the training data itself 
(sexism, racism, homophobia, ableism, etc.)

● Western, English focused (developed in the US)

● Not enough information or nuance for certain types of content in the 
dataset

● Only humans have the skillset to think critically, conduct nuanced 
research, and fact-check!



● Do NOT share sensitive or 
confidential information

● Copyright

● Low wages to humans training 
ChatGPT

● Environmental costs

● Others?

Ethical Concerns

Perrigo B. Exclusive: OpenAI Used Kenyan Workers on Less Than $2 Per Hour to Make ChatGPT Less Toxic.
 January 18, 2023. https://time.com/6247678/openai-chatgpt-kenya-workers/ 

https://time.com/6247678/openai-chatgpt-kenya-workers/


Evaluate Outputs

Butler WD, Sargent A, Smith K. The SIFT Method. Introduction to College Research. Accessed July 25, 2025. 
https://oer.pressbooks.pub/collegeresearch/chapter/the-sift-method/   

https://oer.pressbooks.pub/collegeresearch/chapter/the-sift-method/


Find Better Coverage
Please suggest some reliable databases 
or journals where you can find current 
research on nanotechnology in medicine 
at the University of Alberta Library

UAL 
Subject Guides
Ask Us / Find a Subject Librarian

https://www.library.ualberta.ca/subject-guides
https://www.library.ualberta.ca/ask-us


Scholarly Content:

● Consensus 
● Elicit
● ResearchRabbit
● Undermind
● ResearchGPT (queries Consensus)

General Content:

● Google Gemini 
(requires personal Gmail account, UofA gmail won’t work)

Other Text-Based Generative AI Tools

https://consensus.app/
https://elicit.com/
https://www.researchrabbit.ai/
https://www.undermind.ai/home/
https://www.researchgpt.com/
https://gemini.google.com/


https://guides.library.ualberta.ca/generative-ai/home  

Using Generative AI Guide

https://guides.library.ualberta.ca/generative-ai/home


Learning Outcomes

At the end of the session you will be able to:

1. Demonstrate a basic understanding of how AI tools work
2. Differentiate between grounded and ungrounded AI tools
3. Identify key considerations for grad students/researchers
4. Identify ways AI tools can be used to support the phases of the 

research lifecycle
5. Identify main areas of concern with using AI tools
6. Outline the steps and potential resources for evaluating and citing 

AI output 



CREDITS: This presentation template was 
created by Slidesgo, including icons by 
Flaticon, infographics & images by Freepik 
and illustrations by Stories

Thanks!
Questions? 
kim.frail@ualberta.ca
janice.kung@ualberta.ca
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