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Before the Spring 2024 semester started, I wrote about my experiences using Genera6ve AI 
tools in my Fall 2023 capstone course in Computer Science. I alluded to some new ways we 
would explore using these tools during the spring semester.  In this ar6cle, I report on our 
experiences this past semester.  This ar6cle and three previous ones are available at 
hPps://maherou.github.io/Teaching/AI-Assisted-Research/ 

Things that con&nue to work 
 
First, here are some approaches that I have previously men6oned that con6nue to be effec6ve. 
 

1. Topic selec*on: Using genera6ve AI tools to brainstorm topic selec6on con6nues to be 
effec6ve. Every student finds a meaningful research topic. This is an excellent 
improvement over the past when one or two students struggled to find a good topic 
each semester. 
 

2. Dialogue-based assessment: Dialogue is the founda6on for grading. Throughout the 
semester, I meet individually with students and assess their levels of exper6se on a scale 
from 1 to 10. While this approach is prone to subjec6vity, its value as a means to reduce 
chea6ng and ensure student learning is essen6al.   
 

3. Generate-refine wri*ng model: I expect a complete draY submiPed for every major 
wriPen assignment, telling the students to submit a paper that they might have 
previously considered the final version of an assignment.  Then, a few days later, I have 
students submit the final version.  When I grade the assignment, I compare both 
versions with the expecta6on that the final version covers the same basic content as the 
draY but is of higher quality in our wri6ng metrics.  By expec6ng all content to be 
present in the draY, I find that students can use genera6ve AI tools more freely during 
content development of their draY and then transform the generated text into their own 
voice with refined arguments in the final paper.  This approach rewards the generate-
refine wri6ng model that I find effec6ve for many AI-assisted ac6vi6es. 
 

4. Virtual course instructor: I con6nue to make a virtual course instructor available to my 
students. This special instance of ChatGPT is fine-tuned by incorpora6ng the course 

https://maherou.github.io/Teaching/AI-Assisted-Research/


handbook. This approach is known in the literature as retrieval augmented genera6on 
(RAG). Several students this past semester made extensive use of this tool in preparing 
major assignments with good success. 
 

5. Demonstra*on prototype crea*on: Student-developed prototypes con6nue to become 
more sophis6cated as AI tools for soYware development become more prevalent and 
capable. Students can leverage soYware libraries and rapidly build a working soYware 
prototype in ways that would not have been possible in the past. As with wri6ng papers, 
the generate-refine model is effec6ve. 

New approaches used this semester 
 
In my January 2024 ar6cle, I men6oned two ideas I planned to try during the Spring 2024 
semester: 

1. Addressing depth of understanding: Because genera6ve AI tools can produce relevant 
content on a given topic from the beginning, some students read it and think they 
understand the topic when they don’t.  This semester, I required students to develop a 
thesis statement that included a descrip6on of the algorithm elements of their project.  
This statement was helpful as a descrip6on of the project and a diagnos6c of student 
progress in acquiring depth of understanding: a shallow thesis statement indicated a 
shallow understanding of their topic.  Adding a thesis statement as an explicit and early 
requirement significantly improved student depth of understanding. 

2. Integra*ng cross-discipline content: We did not include addi6onal cross-discipline 
content in our primary papers.  Instead, we spent a lot of 6me outside of class reading, 
viewing, and listening to cross-discipline content and then discussing this content in 
class.  This approach was a suitable adapta6on to address the goal of integra6ng student 
liberal arts backgrounds. 

Emerging themes 
 
Several cross-cu`ng themes have emerged this semester. 
 

1. Alignment: A cri6cal emerging concern in our genera6ve AI tool-building ac6vi6es is 
alignment,  specifically, the alignment of what our compu6ng tools do with our values. 
Compu6ng capabili6es have had prac6cal applica6ons for many decades, impac6ng our 
daily lives in ways we are both aware of and unaware of.  However, with the emergence 
of genera6ve AI capabili6es, the poten6al impact of compu6ng-based tools on our lives 
is increasing.  We are becoming increasingly aware of the nega6ve impacts of the past 
decade of social media tools, especially on young people. We see the rapid integra6on 
of genera6ve AI tools into our informa6on systems now, and we foresee even more 
genera6ve AI tools becoming available.   
 
An important element of the course is independent reading, viewing, and listening to 



computer science-related content on diverse topics chosen by the students for in-class 
discussions. Much of our discussion was focused on concerns of alignment. Genera6ve 
AI tools have become so capable that we are always considering how to make them help 
us and not harm us.  We regularly discussed ethical, cogni6ve, social, and other human-
centric concerns.  I pointed out to students that their liberal arts educa6on at CSBSJU 
provides an excellent founda6on for them as computer scien6sts since their future 
professional efforts will likely need to consider alignment issues in profound ways. 
 

2. Access to broad and deep exper*se: While there are many ways to misuse genera6ve AI 
tools as a subs6tute for learning, the poten6al for using these tools to accelerate and 
complement learning is truly profound.  Using tools like ChatGPT, we have an 
unprecedented knowledge resource for many academic disciplines.  For my own area of 
compu6ng—applying computa6onal methods to mathema6cal problems in linear 
algebra—ChatGPT can correctly explain concepts of orthogonality, the challenges of 
finite-precision arithme6c, the opportuni6es for using fast, low-precision arithme6c 
available on today’s modern processors, how to use a fused mul6ply-add hardware 
instruc6on to accelerate simulated high-precision arithme6c using fast low-precision 
arithme6c, and more.  ChatGPT can even generate the computer code to execute the 
algorithms. 
 
One observa6on from the above experience is that the knowledge I had acquired over 
many years of study and work was now available on demand for anyone at any 6me. 
 

3. Summarizing content: Genera6ve AI tools are excep6onally good at summarizing 
content, and we learned some useful techniques to integrate this step in our learning 
process.  Of par6cular value was uploading a poten6al resource to ChatGPT and asking 
for a summary.  Students could more easily iden6fy ar6cles that would be most useful. 
 
During the semester, I use a conference management system called EasyChair to give 
students experience performing peer reviews. As part of their review of classmate 
papers, students were asked to summarize the paper first and then provide feedback. 
Some students took a shortcut in summarizing the paper by using ChatGPT and offered 
only minimal construc6ve feedback. I think there is value in using ChatGPT to help 
summarize, but relying solely on ChatGPT for this task is inadequate.  Next semester, I 
will encourage students to summarize classmate papers using ChatGPT and also produce 
their own independent summaries.  This approach should provide a holis6c response to 
this challenge. 
 

4. The changing research enterprise: I do not consider myself prone to making grandiose 
statements, but I cannot credibly tone down my opinion of how much genera6ve AI 
tools are impac6ng how we learn, produce, and communicate informa6on and 
knowledge.  It is difficult for me to predict a long-term and stable outcome since the 
tools and our use of them are evolving so rapidly.  Even so, the impact is already 



apparent and will increase.   
 

5. Human-centric compu*ng: As the capabili6es of compu6ng-based tools and the rate at 
which we deliver them increase, and the effort to create them decreases,  more of our 
6me and effort should be spent deciding what we want the compu6ng field to produce 
and not produce.  I believe it is important for our academic community as a whole, and 
our computer science students specifically, to know and appreciate important concepts 
in human-centric compu6ng.  Producing students who understand and appreciate both 
the human and technical concerns of genera6ve AI tools is something CSBSJU can 
accomplish quite well. 

Summer reading sugges&ons 
 
Much content is produced about genera6ve AI, and much of it is interes6ng and relevant, 
exploring mul6ple viewpoints and concerns.  I read a lot of it.  Here are two sources I have 
found par6cularly good and that I think would be of interest to members of our community. 
 

1. The Alignment Problem: Machine Learning and Human Values by Brian Chris*an 
This book synthesizes a broad collec6on of research results, anecdotes, and quotes to 
discuss how machine learning technologies, including genera6ve AI tools, reflect and 
influence our values. It is wriPen with a general reading audience in mind, and I think many 
faculty members would find it interes6ng. It is available in print, Kindle, and audio format. I 
have enjoyed listening to the author read the audio version (on Audible). 

 
Here is a link to the author’s website: hPps://brianchris6an.org/the-alignment-problem/  

 
2. One Useful Thing by Ethan Mollick 
This is a website containing a collec6on of ar6cles. I find the content very interes6ng as it 
describes the status of and future trends in AI and its impact. The recent ar6cle, Four 
Singulari0es for Research, is par6cularly relevant to our community.   

 
Ar6cles on this website are freely available.  There is a prompt to subscribe (which also has a 
free op6on), or you can select “No Thanks” to go to the content. 

 
Main site: hPps://www.oneusefulthing.org 
Four Singulari6es ar6cle: hPps://www.oneusefulthing.org/p/four-singulari6es-for-research  

https://brianchristian.org/the-alignment-problem/
https://www.oneusefulthing.org/
https://www.oneusefulthing.org/p/four-singularities-for-research

