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Today’s Session

 Impact and Power of Al

= Research Examples & Demonstrations

= Data Analysis Examples & Demonstrations
= Practice

= Limitations

= Resources
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The Impact of Al
on Research




How can you use Al in research?

Help identify emerging trends and gaps in existing research by analyzing large volumes of scientific

Idea Generation |
- literature.

Tools like automated summarizers and citation network analysis software can significantly speed
- up the literature review process

Data Analysis & Al algorithms excel at analyzing complex datasets, identifying patterns, and making predictions that
Analytic Coding - would be challenging and time-consuming for humans to do manually.

- Can simulate experiments, predict outcomes, and optimize research designs, saving time and
- resources in the lab.

Writing & Aids in drafting research papers, checking for grammatical errors, ensuring adherence to
Publication : publication standards, and even suggesting relevant journals for submission.

Collaboration = Can suggest potential collaborators based on research interests and expertise.



Without Machine Learning
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https://www.datarevenue.com/en-blog/what-is-machine-learning-a-visual-explanation

1. Machine learning finds patterns in data

Simply, machine learning finds patterns in data and uses them to make predictions.

Whenever you have large amounts of data and want to automate smart predictions,

machine learning could be the right tool to use.

Data Prediction

1( Sun + wind + weekday Electricity price (tomorrow)
3§ Chest X-ray COVID-19 likelihood

Sample applications of machine learning: Turn data into predictions. Source author

Al: academic discipline founded
in the early 1950s.

Machine learning (ML): study
of algorithms that learn by
experience; a subfield of Al.

Deep learning: a newer
subfield of machine learning
using neural networks; very
successful in certain areas
(image, video, text, and audio
processing).

Source


https://www.datarevenue.com/en-blog/what-is-machine-learning-a-visual-explanation

A complicated picture

December 2023

Many Teens Have Never Heard of ChatGPT

How much, if anything, have you heard about ChatGPT, an artificial intelligence (A.IL.)
program used to create text?

A lot A little Nothing at all

All U.S. teens 23% 44% 32%
By race/ethnicity

White 22% 50% 27%
Black 21% 35% 44%
Hispanic 21% 42% 37%
By income

Under $30,000 11% 30% 59%
$30,000 to $74,999 22% 36% 40%
$75,000 and over 26% 50% 24%

Notes: Chart does not include respondents who did not respond. Respondents of other races are
omitted because of low sample sizes. Source: Pew Research Center survey of U.S. teens
conducted Sept. 26 to Oct. 23, 2023 By The New York Times



Algorithmic Bias

AI-GENERATED IMAGES

Prompt: “Toys in Iragq” “Playing soccer” “Cleaning”



Basic Sourcing Tools Demo

AI TOOLS FOR RESEARCH
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https://www.perplexity.ai/search/Create-a-table-m.k1OdYESZa1wB9NqaKsVw
https://elicit.com/?workflow=table-of-papers&run=199377bf-cc31-445a-a2fd-37cd3bc8d70a
https://researchrabbitapp.com/home

More examples and features

More Tools

Important Reminder .

A result appearing at the top does
NOT mean it is true. Interpreting
research is complicated.

Click the paper tile to dig into the
details of the study and find a link
to the full text.

Thanks for joining our mission to
make science more accessible for

Consensus
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https://consensus.app/results/?q=How%20can%20the%20principles%20of%20water%20sustainability%20and%20management%2C%20as%20advocated%20by%20Peter%20Gleick%2C%20be%20applied%20to%20mitigate%20the%20impact%20of%20ocean%20acidification%20on%20shell-forming%20organisms%20like%20oysters%20in%20the%20Chesapeake%20Bay%2C%20considering%20the%20economic%20and%20ecological%20consequences%20of%20declining%20oyster%20populations%3F
https://keenious.com/explore/pdf?url=blob:https://keenious.com/1e02914d-ce24-4cd5-9254-1d61c74fcdeb
https://www.connectedpapers.com/search?q=The%20Nude%20of%20Landscape%20Painting:%20Emblematic%20Personification%20in%20the%20Art%20of%20the%20Hudson%20River%20School&p=1
https://www.chatpdf.com/c/ZgGFSqrmRRUX8nfrH67tk

An extension that allows researchers to
connect directly with Lau’s full-text resources
even off-campus. Eq. If you’re searching in
Elicit and come across a paywalled resource,
but the library has a subscription, the Lean
Library box will pop up with a link directly to
the catalog page for the resource.

Lean Library



https://guides.library.georgetown.edu/offcampus/leanlibrary
https://guides.library.georgetown.edu/offcampus/leanlibrary

Participant
Practice




The Impact of Al
on Data Analysis




Impact of Al on Data Analysis
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jjectives, Measures, and Tactics presented in this framework are examples. Customize these for your org

Facilitating Complex Decisions
Fostering Interdisciplinary Approaches
Increased access leads to more
data-driven decisions and allows for
combination of data from multiple fields



Al -

your (&
your

students’)
coding
assistant

Example in Claude

Multiple tools will work

Can walk student through
decisions they have to make e.qg.
variable levels correct analysis,
etc.

Can actively generate code

Can help troubleshoot errors


https://claude.ai/

Al’s role in analysis and coding

= Al as afunctional partner ONLY works once the
fundamentals are required

= Think of - and train your students to think of - Al tools as
- a very fast assistant coder whose work needs to be
checked



Dr. Helm’s students may use Al to:

1. Save time on program and coding introductions
by encouraging students to get familiar before
Rebecca class.

Helm

2. Write a program.

ASSISTANT
PROFESSOR, EARTH “I'm a scientist. I need to write a program in R to
COMMONS analyze a dataset. The data set is in CSV format. I
want to map data onto a globe. I want the data points
to be color coded based on a categorical variable. I
want to use ggplots2. Write instructions for code. Go
step by step.”



https://chat.openai.com/share/cdbb6ca4-13d2-4ccd-b9d4-2876e6cf6eeb
https://chat.openai.com/share/85b2db14-cfd7-4af6-a1bd-1e7a0e530dd3

Visualize data for better understanding

“Depending on the time in the semester and my other
commitments, I don't always have time to code from scratch

or modify old code through copy paste. Below, I used code
generated by ChatGPT to generate a map of jellyfish
occurrences for a quick discussion. I was able to generate

Re becca this map in seconds, and it made the meeting more dynamic

and highlights the power of quick coding support.”

Helm

ASSISTANT
PROFESSOR, EARTH
COMMONS



https://chat.openai.com/share/85b2db14-cfd7-4af6-a1bd-1e7a0e530dd3

Al & Qualitative
Analysis




Data Analysis Prompts

Conduct a thorough review and analytical comparison of this Center

for Teaching and Learning website against general standards and ° °
features observed in other centers for teaching and learning * S u I I I I I Ia r I Ze I I let r I CS
websites, such as cndls.georgetown.edu, https://crlt.umich.edu/, and

cftvanderbilt.edu.

Address the specific details and aspects about the website in the
following areas in your analysis:

. Content Quality: Evaluate the relevance, comprehensiveness, ° O C
and currency of the information provided. * D ata V I S u a I I Zat I O n
= Usability and Design: Assess the website's ease of navigation,
aesthetic appeal, and user experience.
=  Resources and Services Offered: Compare the range and
quality of teaching and learning resources available, including
any innovative tools or services unique to this site.
. Engagement and Interaction: Analyze how the website
facilitates interaction with and between faculty, including * C - d t
forums, feedback mechanisms, and community-building O m pa rl n g a a
features.
. Accessibility: Review the site's compliance with accessibility
standards and its inclusivity towards diverse users.


https://www.perplexity.ai/search/Conduct-a-thorough-nU2DSgnNSwS4vTX2Bx3g5g
https://www.ric.edu/department-directory/faculty-center-teaching-and-learning
https://julius.ai/chat?id=e06fd230-4832-462a-bc99-63c707161e6a

SENTIMENT
ANALYSIS

Student
Example

“You are an analyst at a law firm that tracks
regulatory affairs for its clients, and you have
been assigned to monitor the responses proposed
rule changes at the U.S. Securities and Exchange
Commission (SEC).

You realize it would take you weeks if not
months to review all the comments and analyze
them in terms of positive, neutral, or negative.

What do you do?”

1.  Scrape the data

2. Clean and organize - pre-processing

3. Runsentiment analysis (many packages, in
this case text analysis)

4. Validate results

5. Share results



Academic Integrity
& Communication




Communication is Key

e T[ransparency

e Always obtain permission
before uploading the work of
others

e Understanding of ethical
considerations

e Balance automation and
authenticity




APA Style (7th Edition)

While the American Psychological Association (APA) has not released official guidelines on citing generative

[}
Aca d e m I C Al quite yet, the recent post on the APA Style Blog provides guidance on citing ChatGPT adaptable to other Al

Integrity & -

m Reference example:

OpenAl (2023). ChatGPT (May 24 version) [Large language model]. https://chat.openai.com/chat

In-text example:


https://guides.library.georgetown.edu/c.php?g=1352831&p=9985831
https://guides.library.georgetown.edu/c.php?g=1352831&p=9985831

Tips for Academic Integrity & Citation Help

If you are publishing an academic paper which
involves a study of Al:

o

Publish your prompts in an appendix to
the paper itself. Journals should require
it as part of the methods. (If you are
studying how other people use Al, you do
not have to publish their prompts)

Use the latest methodologies, such as
Chain of Thought, unless there's a reason
not to do so. Reviewers should expect to
see that, in most cases, researchers
experimented with multiple prompts to
see if it has an effect

Papers should give the model/date/API
and temperature (please, no more just
saying "we used ChatGPT")

Run the prompt enough times to
account for random variation

When a new, more capable model comes
out, journals should allow some form of
update where the prompts are tested
against the new model to get a sense of
boundary conditions & rate of change.



Select Research & Data Analysis Al Tools

ACTIVITY TYPE : TOOL EXAMPLES
o |deaGenerat|on ........................................ ChatGPT Gemlm qu C|aude|dea N Ote .........................................................
.. ConceptMappmg&p|annmg ...................... LUCIdChart ....................................................................................................
" Tlme/ProJeCt Management ...................... . k”s al/al_meetm _aSSIStant GO blmTOO |s Tr e ”O m ......................................

. typeset.io, Rayyan, Explainpaper, Connectedpapers, Research Rabbit, Scite,
Perplexity, Semantic Scholar

Summarizing Glasp, ChatGPT, Gemini, Bing, Claude, Smmry

Outlining & Drafting ChatGPT, Gemini, Bing, Claude, Kickresume, textblaze.me, Scrivener
CO”aboratlve ertmg ................................. Overleaf Gooq|eDocsAuthorea Manuscnptsm
- R eferen Ce Management ............................. ZOtero Me nde|ev EndNOt e Clta\,, ....................................................................
Cod,ngHe|phashnodecom/a,Fronthabn,nedebuqcodea,Stacko\,erﬂow .........................

. GPT4,Tableau Al, Excel, Google Workspace (non-GU), Power.bi, Rstudio
: (tidyverse), (tools work with: SPSS, SAS, Stata, Python (pandas, NumPy)



https://chat.openai.com/
http://gemini.google.com
https://www.bing.com/search?q=Bing%20AI&showconv=1&form=MW00X7
https://claude.ai/
https://ideanote.io/
https://www.lucidchart.com/pages/product
http://krisp.ai/ai-meeting-assistant
https://goblin.tools/
https://trello.com/
https://asana.com/?noredirect
https://typeset.io/
https://www.rayyan.ai/
http://explainpaper.com
https://www.connectedpapers.com/
https://www.researchrabbit.ai/
https://scite.ai/
https://www.perplexity.ai/
https://www.semanticscholar.org/
https://glasp.co/youtube-summary
https://chat.openai.com/
http://gemini.google.com
https://www.bing.com/search?q=Bing%20AI&showconv=1&form=MW00X7
https://claude.ai/
https://smmry.com/
https://chat.openai.com/
http://gemini.google.com
https://www.bing.com/search?q=Bing%20AI&showconv=1&form=MW00X7
https://claude.ai/
https://www.kickresume.com/en/
http://textblaze.me
https://www.literatureandlatte.com/scrivener/overview
https://www.overleaf.com/
https://www.google.com/docs/about/
https://www.authorea.com/
https://www.zotero.org/
https://www.mendeley.com/search/
https://endnote.com/
https://www.citavi.com/en
https://hashnode.com/ai
https://fronty.com/
https://www.tabnine.com/
https://debugcode.ai/
https://stackoverflow.com/
https://chat.openai.com/
https://www.tableau.com/asset/tableau-ai-pulse-demo?d=7013y000002RQ7sAAG&cq_cmp=20437636950&cq_net=g&cq_plac=
https://support.microsoft.com/en-us/office/get-insights-with-analyze-data-aa105149-1e48-446d-b3df-872dff70a866
https://workspace.google.com/
https://learn.microsoft.com/en-us/power-bi/create-reports/sample-artificial-intelligence
https://posit.co/products/open-source/rstudio/
https://d3js.org/
https://plotly.com/
https://infogram.com/
https://www.datawrapper.de/
https://www.adobe.com/products/illustrator.html
https://gamma.app/
http://slidesgo.com
http://slidesgo.com
http://canva.com
https://prezi.com/

Annotated List Research Tools

PLATFORM

Research Rabbit

Connected Papers

Phind

Chat PDF

Academic Insight Lab

APPLICATION SUMMARY

Research Rabbit is a free online citation-based literature mapping tool that helps explore research
by visually mapping out related articles and authors based on your starting point (seed papers).

Another free literature visualization tool that helps discover new research and track the
development of a field. It focuses on the relationships between different papers rather than just the
citations.

A search engine specifically designed for academic research that can search across a variety of
different databases and sources and uses machine learning to help you find the most relevant
results.

Allows you to have a conversation with a computer about the content of a PDF document and can
be useful for summarizing the document, finding specific information, or getting different
perspectives on the material.

A collection of tools and resources designed to help researchers with different aspects of their work,
such as writing, publishing, and data analysis.


https://www.researchrabbit.ai/
https://www.connectedpapers.com/
https://www.phind.com/
https://www.chatpdf.com/
https://academicinsightlab.org/blog

Annotated List Research Tools

PLATFORM

Consensus

Magic School

Perplexity

Keenious

APPLICATION SUMMARY

A platform that helps researchers collaborate and share their work; allows you to create private groups,
share documents, and have discussions with other researchers.

Helps you learn about new research by watching short videos created by other researchers ad can be a
great way to get a quick overview of a topic or to find new research that you might be interested in.

Helps you understand the language used in academic research papers and can identify key terms,
phrases, and concepts, and it can also show you how these terms are used in different contexts.

Allows you to read and discuss academic research papers in real time with other researchers and can be
a great way to get feedback on your work or to learn more about a topic from other experts.

Helps researchers find and manage their research data as well as store, organize, and share data with
others.

Helps write better research papers and also provides feedback on your writing style, grammar, and
clarity.


https://consensus.app/
https://apps.apple.com/us/app/magic-school-story/id1342092026
https://www.perplexity.ai/
https://scite.ai/
https://keenious.com/
https://elicit.com/

Courses on Deep Learning

Short Courses

ChatGPT Prompting for Developers

Course provider: Deeplearning.ai with instructors llsa
Fulford (OpenAl) and Andrew Ng (Coursera,
Deeplearning.ai)

Notes: This course gives a great introduction into how to
structure your engagement with LLMs effectively ("prompt
engineering"). Though the course does run provided code, |
think its strength lies in its approachability. Deeplearning.ai
offers a number of these free, short courses, including
another on the OpenAl API co-taught again by llsa and
Andrew.

Practical Deep Learning for Coders

Course provider: Fast.ai with instructor Jeremy Howard
(Fast.ai, Kaggle)

Notes: Seems mostly focused on the Fast.ai ecosystem, but
recommended highly and frequently. Some materials did
seem outdated.

Machine Learning Specialization

Course provider: Coursera with instructor
Andrew Ng (Coursera, Deeplearning.ai)
Notes: This course series is a staple in the ML
community, but | think you would need to
continue to the Deep Learning series, the
sequel set of courses, in order to get a good
handle on recent Al developments. On the
other hand, if you are interested in all the
algorithms that have run our lives for the last
couple decades—recommender engines, text
and image recognition, etc.—then this is the
course for you. The ML specialization does
require some comfort with math notation,
statistical modeling, and basic python
(familiarity with the numpy package is a plus).
Challenging but very rewarding.



https://www.coursera.org/specializations/machine-learning-introduction?utm_medium=sem&utm_source=gg&utm_campaign=B2C_NAMER_machine-learning-introduction_stanford_FTCOF_specializations_country-US-country-CA&campaignid=685340575&adgroupid=146515176429&device=c&keyword=&matchtype=&network=g&devicemodel=&adposition=&creativeid=650958766230&hide_mobile_promo&gad_source=1&gclid=CjwKCAiA3JCvBhA8EiwA4kujZjTjoVrItcBHfdO0VjMvxzF3-H7UErctuC34wiHqBuq4cCvWYtr6OBoCBBEQAvD_BwE
https://www.coursera.org/specializations/deep-learning?utm_medium=sem&utm_source=gg&utm_campaign=B2C_NAMER_deep-learning_deeplearning-ai_FTCOF_specializations_country-US-country-CA&campaignid=904733485&adgroupid=45435009112&device=c&keyword=deep%20learning%20classes&matchtype=b&network=g&devicemodel=&adposition=&creativeid=654942386832&hide_mobile_promo&gad_source=1&gclid=CjwKCAiA3JCvBhA8EiwA4kujZiaIAdp8V46lfT7PXIwfMApfLT5gogGBVZ3WcRAhal5aW-GNsLGWQRoC6okQAvD_BwE
https://learn.deeplearning.ai/courses/chatgpt-prompt-eng/lesson/1/introduction?_gl=1*mgr9rh*_ga*MTk3NzM3MDQzNy4xNzA0MTE1OTM3*_ga_PZF1GBS1R1*MTcwOTQ5MTY1Ny40Mi4xLjE3MDk0OTE2NjAuNTcuMC4w
https://course.fast.ai/

Resources

How To & Tools

How Assistants work in Chat GPT

Julius.ai
Keenious
Consensus

Elicit

Research Rabbit

Gen Al Tool Tracker



https://platform.openai.com/docs/assistants/how-it-works
https://sr.ithaka.org/our-work/generative-ai-product-tracker/

Contact CNDLS

CNDLS Email cndls@georgetown.edu
CNDLS Website cndls.georgetown.edu/ai/resources



mailto:cndls@georgetown.edu
https://cndls.georgetown.edu/ai/resources/

Al bots -- for online session

OGE Al Statement

In alignment with our commitment to fostering a rich, interactive learning environment and in adherence to our mission to
create opportunities for students to navigate international education structures and to develop essential interpersonal skKills,
we adopt a cautious yet open approach to the use of artificial intelligence (Al) technologies within our educational
framework. While we recognize the potential benefits of Al in enhancing educational experiences, we prioritize the integrity
of human interactions, especially in settings that involve highly personalized and confidential exchanges, such as advising
sessions.

To this end, we strongly discourage the use of Al bots as stand-ins for students or faculty in online class meetings and
advising sessions is strictly prohibited. This policy is in place to ensure the preservation of the personalized, confidential,
and sensitive nature of these interactions, which are crucial to our educational mission. We aim to help students explore
value systems and other underlying aspects of culture; this exploration is foundational to what we do in partnership with
students. Thus, aAny deployment of Al technologies in our classroom, particularly those that might replace human
engagement, must receive express permission from OGE staff. Our advising sessions cover a wide range of topics
including:

- Academic advising, including the integration of international courses into Georgetown degree progression

- Health and eafetv information



