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Abstract

Artificial Intelligence (Al) has great potential to enhance productivity, boost innovation, and transform
the economy. In this study, we report the lessons learned while exploring generative Al for teaching and
academic professional work. We highlight the strengths and limitations of four famous free Al chatbots.
We suggest a strategy to utilize multiple chatbots for a task and how to mitigate privacy concerns when
using online chatbots. We present five practical use cases of Al with the codes and prompts. This paper
contributes to the Information Systems (IS) education field in three areas. First, it is an excellent
introduction to Al for IS faculty and students new to the topic. Second, the five cases inspire IS faculty
and students to embark on the journey of using Al. Third, we showcase the utility of Google Colab as a
platform for developing and deploying Al applications.

Keywords: generative Al, information system education, teaching case, ChatGPT, Google Colab, Google
Gemini

Introduction

Artificial Intelligence (Al) has gained immense popularity with the introduction of ChatGPT, an Al-driven
chatbot announced in November 2022. ChatGPT quickly captured widespread attention, attracting over 100
million users worldwide within just a few months of its launch (Van Slyke et al., 2023). It has been utilized
for crafting and refining resumes, generating and debugging software code, organizing events, shaping
characters for role-playing games, and composing poetry, narratives, blog entries, and humor (Van Slyke
et al., 2023).

While some IS faculty and students are early adopters of generative Al, most IS faculty and students are
unfamiliar with this new technology. Due to a lack of awareness of the capabilities and applications of
generative Al, many IS faculty and students miss the potential great opportunity to use generative Al to
enhance their teaching, learning, and academic work. In this study, we focus on inspiring IS faculty and
students unfamiliar with generative Al by providing a helpful introduction and showcasing five practical
use cases. We adopt the exploratory case study methodology, grounded in our experiences with generative
Al in teaching and academic professional work.

This paper aims to deepen understanding of the wide range of impacts that generative Al tools could exert
on Information Systems (IS) education. It aims to illuminate potential strategies for IS educators,
showcasing scenarios in which generative Al is integrated as a tool in teaching and academic professional
work. This study is an excellent introduction to generative Al applications for IS faculty and students
unfamiliar with Al. We provide five empirical cases as inspiration for IS faculty and students to embark on
the journey of using Al. We also demonstrate the utility of Google Colab as a platform for developing and
deploying Al applications.

434


https://doi.org/10.48009/1_iis_2024_135
mailto:tngoye@alasu.edu
mailto:jchoi@pittstate.edu

Issues in Information Systems
Volume 25, Issue 1, pp. 434-449, 2024

Literature review

Ever since John McCarthy officially coined and defined the term "Artificial Intelligence" as "the science
and engineering of creating intelligent machines" in 1956 (Collins et al., 2021), a diverse range of
perspectives have emerged regarding the essence of Al. Al has found application in education through
various means, including intelligent tutoring systems, chatbots, robots, and automated assessment tools for
all types of digitized content, enriching and improving the educational experience (Chiu et al., 2023).

Extensive research has been conducted on the roles of Al in education, focusing on areas such as student
learning (Hirankerd & Kittisunthonphisarn, 2020), teaching methods (Gupta & Bhaskar, 2020), assessment
techniques (Akmese et al., 2021), and administrative processes (Crowe et al., 2017). Their findings revealed
that Al has been utilized in various aspects, including task assignment based on individual competence,
facilitating human-machine conversations, analyzing students' work to provide feedback, enhancing
adaptability and interactivity in digital environments, implementing adaptive teaching strategies, improving
teachers' teaching capabilities, supporting teachers' professional development, aiding in assessment tasks
through automatic grading and performance prediction, enhancing the performance of management
platforms, offering convenient and personalized services (both academic and non-academic), and assisting
in evidence-based educational decision-making (Chiu et al., 2023).

Certain studies suggest that Al promises to expedite the attainment of educational objectives by diminishing
barriers to accessing education, automating administrative processes, and refining approaches to enhance
learning outcomes. Additionally, Al is seen as instrumental in bridging the digital skills gap and fostering
more significant equity and accessibility in education (Mann & Hilbert, 2020).

However, incorporating Al tools such as ChatGPT poses several challenges for educators, including
cheating, preparing students for their careers, and the responses from faculty, among others (Van Slyke et
al., 2023). As indicated by the study (Van Slyke et al., 2023), cheating is a significant concern associated
with the capability of this tool to facilitate cheating while making detection more challenging (Tangermann,
2023). This unethical practice can unfairly advantage cheaters over students who do not resort to cheating,
ultimately undermining the learning process. Tools like ChatGPT may impede the cultivation of skills
essential for career readiness. Confronted with these challenges, faculty members must acquire the
necessary skills to effectively utilize such tools and modify their approaches to assessing student learning.

Considering the advantages of employing Al tools in education, the present study delves into our empirical
exploration of integrating these tools into teaching and academic professional work.

Methodology

In this study, we adopt the exploratory case study approach. We intentionally paid attention to our
experiments with generative Al in our teaching and academic professional work. Thanks to the feature of
keeping conversation history in the Al tools, we could access the prompts we entered and the responses
generated. We presented those relevant prompts and responses here. We tried our best to recall our
experiences teaching generative Al in the classroom. We present the program code we used in classroom
teaching along with the observations. We intend to be as objective as possible in this study. Among many
practical Al use cases we experimented with, we purposely selected five cases that we deemed most
impactful and exciting to report in this paper.
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Reporting the practical Al use cases

In this paper, we report on our endeavor to explore generative Artificial Intelligence (Al) to enhance our
teaching and academic professional work. We present several practical cases of applying generative Al for
improved productivity, better quality, and expanded capability. While generative Al has many practical
applications, such as text-to-image, text-to-speech, text-to-music, text-to-video, and text-to-3D generation,
we focus primarily on text generation and image generation, given the nature of our professional work in
academia.

Using Personal Email to Access Generative Al

When writing this paper, we noticed that our universities have not enabled access to the generative Al
feature associated with employee email accounts. More specifically, our university admin has not enabled
access to Google Gemini and Grammarly's generative Al feature for our employee email account. In the
near future, our universities may enable generative Al features for our employee email accounts. However,
we only used our personal email accounts to access generative Al to produce the use cases reported in this

paper.
Using Free Al Chatbots Online

Like most people, we experimented with generative Al, only using the free version of Al chatbots online.
We have yet to test the paid version of the Al chatbots. Among the free Al chatbots, we experimented with
the four most significant products: OpenAl's ChatGPT 3.5, Microsoft's Copilot, Google's Gemini, and
Anthropic's Claude 3 Sonnet. Next, we discuss the strengths and limitations of each based on our
experiences.

Strengths and Limitations of Four Popular Al Chatbots

First, OpenAl's ChatGPT 3.5 (https://chatgpt.com/) is the first and most popular Al chatbot. Users do not
need to register an account to use it. However, a user can save the conversation history for future lookups
with an account. Through our extended experiments, we found ChatGPT 3.5 is quite capable. Sometimes,
it provides insights that are not found in other Al models. ChatGPT 3.5 has the limitation of being unable
to search the Internet for recent information. ChatGPT 3.5 does not allow users to upload an image or a
document and ask questions about it. However, OpenAl recently released its new flagship model, GPT-4o.
ChatGPT free tier users will have access to GPT-40 soon. By then, we can use advanced tools, such as
data analysis, document uploads, web browsing, discovering and using GPTs, and vision (OpenAl, 2024).

Second, Microsoft's Copilot (https://copilot.microsoft.com/) is powered by OpenAl's GPT-4 model. Copilot
uses Microsoft's Bing search engine to search the Internet for recent information. Copilot allows users to
upload an image and ask questions about it. Copilot also integrates OpenAl's Dall-E 3 for text-to-image
generation with high-quality results. One of Copilot's Plugins is Suno, a leading text-to-music Al tool.
Therefore, users can use Copilot to create music and songs. Copilot has three conversation styles: more
creative, more balanced, and more precise. For our work, we always choose "more precise.” After Copilot
responds to a user's prompt, it usually gives three follow-up questions that the user might be interested in.
This feature would help explore and research a topic. Copilot limits the number of characters of user input.
We see the limit is often 4000 characters. In some environments, it is 8000 characters. Copilot also limits
the number of conversation rounds in a session to 30. In most environments, Copilot does not allow users
to upload a document and ask questions about it.
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Third, Google's Gemini (https://gemini.google.com/app) is similar to Copilot. Gemini uses Google's search
engine to search the Internet for recent information. Gemini allows users to upload an image and ask
questions about it. Gemini also has the text-to-image generation function. Due to Google's strength in the
search engine, Gemini has the most vital ability to locate an article online, given that a user provides some
critical information about the article. Gemini can access multiple Google Extensions, such as Google
Flights, Google Hotels, Google Maps, Google Workspace (@gmail, @drive, @docs), and YouTube.
Google Gemini does not allow users to upload a document and ask questions about it. However, suppose
an organization enables Gemini with a Google Workspace account. In that case, employees might benefit
from integrating Gemini and Google Workspace by asking Gemini questions about a Google document or
email.

Fourth, the Anthropic's Claude 3 Sonnet (https://claude.ai/chats) is a competent model. Claude 3 Sonnet
allows users to upload an image file and ask questions about it. Claude also allows users to upload a
maximum of five docs or images, with a size limit of 10 MB for each file. Claude 3 Sonnet is the only free
Al chatbot among these famous four to allow users to upload a text document, such as a text file, PDF,
Word, or CSV. The capability of enabling users to upload text documents and ask questions about them
makes Claude 3 Sonnet stand out in specific scenarios where simple prompt text would not provide enough
information for work. Our experiments also revealed that Claude 3 Sonnet writes better than the other three
products. Claude 3 Sonnet performs better in math problems and web programming (HTML, CSS, and
JavaScript) than the other three.

However, Claude 3 Sonnet has a few limitations. First, it cannot search the Internet for recent information.
Second, we discovered that Claude 3 Sonnet has further limits regarding the amount of data uploaded. For
example, when we uploaded a CSV file of 52 KB with 840 rows, Claude 3 Sonnet complained,
"Conversation is 4% over the length limit. Try replacing the attached file with smaller excerpts." Third,
Claude 3 Sonnet limits the number of conversations a user can have within a day. We have encountered
situations where Claude 3 Sonnet asked us to wait a few more hours because our conversation quota was
reached. The error message said the Claude 3 Sonnet website experienced a heavier-than-normal workload.
On the other hand, the other three free Al chatbots do not have such usage limits.

The Strategy of Consulting Multiple Al Chatbots for a Task

Given the strengths and limitations of the above free Al chatbots, we do not see one dominant winner as
superior in all use cases. Thus, we experimented with all four Al chatbots and compared the results when
possible. Often, their results complement each other from different perspectives. Just as we consult multiple
people for their opinions in real life, we can also pose the same question to multiple Al chatbots. By
comparing and integrating their answers, we can obtain a more comprehensive response.

The Al field moves forward at a fast speed. Leading Al firms like OpenAl, Microsoft, Google, and
Anthropic may soon release newer, more competent free Al models. Moreover, they may make
improvements such as enabling web search capability, allowing users to upload documents, and enabling
longer prompt length shortly. Given the dynamic nature of Al evolution, we need to be open to
experimenting with different free Al tools for various use cases.

Privacy Concerns of Using Al Chatbots and a Mitigation Method
To use the Al chatbots, we must submit our prompts to their websites. The Al models make inferences

based on our prompts in the cloud. Although these Al chatbots have their user data privacy policy to address
users' concerns, we still have a few reservations about their privacy protection claims. Therefore, when
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using Al chatbots, we remove all sensitive information in the prompts. For example, we remove all names
of people, organizations, addresses, locations, and other sensitive information from the prompts so that the
prompts provide only general information. Doing so reduces the chances of privacy compromises while
maximizing the utility of generative Al. Next, we present our concrete use cases of generative Al.

Case 1: Teaching Students to Generate Images Using Stable Diffusion on Google Colab

In this case, we report our experiment of guiding students in generating images using Stable Diffusion on
Google Colab. Users can use free Al tools such as Copilot and Gemini to generate images from text
prompts. However, we want to demystify the intricacy of the text-to-image process for our students by
guiding them through a hands-on Stable Diffusion text-to-image project. So that students will have a better
understanding of the behind-scene operations of Al applications.

We used the most popular text-to-image open-source model, Stable Diffusion. We adopted version V2-1
hosted on Hugging Face (https://huggingface.co/stabilityai/stable-diffusion-2-1). Hugging Face is a popular
platform for storing open-source Al models.

We used the Google Colab with the free version of its service to deploy and run the Stable Diffusion model.
Google Colab provides a free online environment to run computer program codes (in Python or R
languages) where users are not burdened with setting up complex environments and installing necessary
software packages to run codes. Users of Google Colab's free service can access a free and powerful virtual
machine with CPU, RAM, hard disk space up to 80 GB, and a T4 GPU with 16 GB of VRAM. Google
Colab's free GPU access is precious, as most average users do not have a computer with a GPU with 16 GB
of VRAM. Many Al applications are written in Python and shared in Google Colab's notebook format.
Google Colab is tightly integrated with Google Drive. Therefore, it is very convenient to use Google Colab.

To better demonstrate the text-to-image model, we employed Gradio (https://www.gradio.app/), a free
online platform for a quick demo of an Al model through a web app interface. Next, we present the detailed
instructions of the Stable Diffusion project.

Stable Diffusion Project Instructions

First, a user must log in with a Gmail account at https://www.gmail.com/.
Then, a user needs to visit the Google Colab at https://colab.research.google.com/.
Next, a user must click the blue "+ New notebook" button to create a new notebook.
Next, a user must click the "Runtime" menu and select "Change runtime type." The default choice
is "CPU". A user must switch to "T4 GPU." Next, click the "Save" button.
5. Then, a user can rename the notebook file name to "stable-diffusion-2-1_code" or any meaningful
one.
6. Next, a user must download "stable-diffusion-2-1_code.txt" from the Canvas website to a local
computer.
Then, a user must open "stable-diffusion-2-1_code.txt" in the Notepad app.
8. Next, a user must copy and paste codes from "stable-diffusion-2-1_code.txt" into the new notebook
on Google Colab using the "Ctrl + V" key combo.
a. The content of "stable-diffusion-2-1_code.txt" is shown on the next page.

el N >

~
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10.

11.

Ipip install diffusers transformers accelerate scipy safetensors
import torch
from diffusers import StableDiffusionPipeline, DPMSolverMultistepScheduler

model_id = "stabilityai/stable-diffusion-2-1"

# Use the DPMSolverMultistepScheduler (DPM-Solver++) scheduler here instead
pipe = StableDiffusionPipeline.from_pretrained(model_id, torch_dtype=torch.float16)
pipe.scheduler = DPMSolverMultistepScheduler.from_config(pipe.scheduler.config)
pipe = pipe.to(*'cuda")

prompt = "Generate a photorealistic image of a futuristic city skyline at night, with flying cars
and neon lights."”

image = pipe(prompt).images[0]

image.save("futuristic_city_skyline.png")

Ipip install gradio

import gradio as gr

def txt_image_gen(prompt):

negative_prompt = """

simple background, duplicate, low quality, lowest quality

return pipe(prompt, negative_prompt=negative_prompt).images[0]

genai_app = gr.Interface(fn=txt_image_gen,
inputs=[gr.Textbox(label="Please enter your prompt")],
outputs=[gr.Image(label="Output™],

title="Al-Generated Images",

description="Generate digital image with Stable Diffusion V2.1",
allow_flagging="never",

examples=["a futuristic city skyline at night, flying cars, neon lights",
"baby polar bear, playing, in snow'])

genai_app.launch()

Next, a user must click the "Run cell" icon at the beginning of the code block.

a. Ittakes three minutes and three seconds to complete the run of the notebook code in Google

Colab.

b. Users need to be patient while waiting for the result.
Next, a user can click the "Files" icon on the left menu of Google Colab to expand. The user will
see the image file "futuristic_city_skyline.png."
Next, the user can right-click the icon of three vertical dots next to the file and choose "Download"
to download the image to the local computer.
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Figure 2: Result of Running Code on Google Colab

A web GUI, as illustrated in Figure 2, is a user interface generated by the code. Users can enter a text
prompt and click the "Submit" button to see the output image. As an exercise, they can test the Al web app

by entering a prompt, "Baby polar bear, playing, in snow."
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The public URL (https://542459ccd246a2¢9c0.gradio.live) for the user interface on the Google Colab
notebook will expire 72 hours after executing the code. Users can right-click the public URL and open our
Al web app in a new web browser window. They can enter a prompt, such as "Baby polar bear, playing, in
snow." The Al web app generated an image, as shown in Figure 3 below.

Al-Generated Images

th Stable Difiusion V2.1

Figure 3: Web GUI of Al Text-to-Image App Using Gradio

Discussion of the Lessons Learned from the Stable Diffusion Project

We experimented with the Stable Diffusion Project in a junior-level general IS course. The class has
about 20 students from various majors in the School of Business. They are traditional college students,
around the age of 20 to 22.

In our classroom teaching, we asked students to follow the above instructions for the Stable Diffusion
Project. We hardcode the prompt text in the program code, although students can enter a prompt of their
choice when using the Al web app. We asked our students to change the prompt text to anything they liked.
We encouraged students to make it exciting and fun!

We observed that most students did not download the program code file as a text document to their local
computer. Many students opened the code document directly on the website on Canvas, a higher education
learning platform. Then, students copied the code on the webpage and pasted it into their notebooks on
Google Colab. When running the code, students encountered an error. The error occurs when copying code
from the webpage, and the word "instead" in the code is treated as a new logical line, causing the error.

In reality, "instead™ is part of the sentence being commented out, as shown below.

"# Use the DPMSolverMultistepScheduler (DPM-Solver++) scheduler here instead"
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Instructions for Error Correction in the Stable Diffusion Project

1. We asked students to download the code text file from the Canvas website to the local computer to
fix this formatting-related error.

2. Then, we asked students to open the code text file in the Notepad app manually.

3. Next, students could copy the code from the Notepad app and paste it into the notebook on Google
Colab.

4. After following the above procedure, the code runs successfully.

We also observed that sometimes students forget to change the runtime type from the default "CPU" to "T4
GPU," especially after fixing an error in the notebook or creating a new notebook. We assisted students in
selecting the runtime type to "T4 GPU," and it worked!

Because Google Colab provides a free service using a virtual machine, the Al-generated image or any
document would be lost after the runtime expires. Therefore, we asked our students to download the Al-
generated image to a local computer or save it to their Google Drive to have a permanent copy.

In summary, the Stable Diffusion project introduced students to Al text-to-image and the programmatic
mechanism behind the process. Students experimented with the Stable Diffusion model, Hugging Face,
Google Colab, and Gradio. Students learned practical lessons about troubleshooting to get an Al web
application running. Moreover, students explored the Al tool for creative expression.

Case 2: Using Al to Generate Excel Data for Teaching

A benefit of generative Al, such as ChatGPT 3.5, is that it can help faculty produce project, quiz, and exam
guestions with data. One challenge for faculty is producing reasonable data for assignments, projects, and
tests. ChatGPT 3.5 can dramatically reduce the time needed to make up data.

Our teaching requires fresh data for assignments, projects, and exams every semester. As instructors, we
sometimes struggle to create data for teaching. Manually brainstorming and generating data is both time-
consuming and labor-intensive. Generative Al has a powerful capability to produce simulated data.
Therefore, we experimented with ChatGPT 3.5 to help generate new data for Excel assignments. Manually
creating a large amount of data for these assignments is a very tedious and time-consuming task for
instructors. ChatGPT 3.5 can efficiently perform this task and generate realistic data, thereby enhancing the
productivity and efficiency of MIS instructors.

For Excel data generation, we created the following initial prompt.

Imagine you are a senior college professor in Management Information Systems (MIS)
with solid expertise in creating Microsoft Excel assignments for students. Imagine you are
very good at creating very realistic and interesting case contexts for Excel projects. Please
help a junior MIS instructor with the following task. The junior MIS instructor wants to
generate 50 rows of data based on the following example, which contains column headers
and a sample row of data. Make sure the author's name looks realistic and, in fact,
fictional. Ensure Genre's value is genuine and legitimate in the regular publishing
business. The "Books Sold" number is sensible and random. Please output the result in a
Markdown format so the junior MIS instructor can export the generated data easily into
an Excel document.
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"Author, Genre, Books Sold
Jane Dixie, Horror, 5,173"

Next, we present the result of using ChatGPT 3.5 to generate Excel data, as shown in Figure 4.

@ ChatGPT
Certainly! Below is the requested data in Markdown format for 50 rows of data:

[*) Copy code

| Books Sold |
____________ 1
Jane Dixie
John Smith
Sarah Johnson Romance
Thriller

Fantasy |

Michael Brown
Emily White
David Jones

|
|
Mystery |
|
|

Science Fiction | &,

Amanda Taylor
Robert Anderson
Samantha Clark
William Martinez
Olivia Baker
Ethan Garcia
Sophia Nguyen
Logan Wilson
Chloe Adams
Daniel Lee
Emma Rodriguez
Liam Wright
Mia Scott

Jacob Hall
Grace Phillips

Benjamin King

Historical Fiction |
Biography | ©,
Young Adult | 4,
Fl

Drama
Poetry
Comedy
Action
Mystery
Romance
Fantasy
Science Fiction | 7,
Historical Fiction |
Biography | 5,
Young Adul

-Help | =,

Message ChatGPT

Figure 4: ChatGPT 3.5 Result for Generating Excel Data

We click the small icon "Copy code™ at the top-right corner of the black data panel to copy the data
generated by ChatGPT 3.5 into a blank Excel document. There will be only one column with all the data.
Next, we can highlight the only column, click Excel Menu "Data," and select "Text to Columns". Next, we
choose "Delimited" and set delimiters as "Other" and manually enter "|". Excel will split the content into
multiple columns. Finally, we can save the data as a regular Excel document.

Our experiment asked ChatGPT 3.5 to make up 50 rows of data based on our specifications. However, users
could ask for 100, 500, or more rows of data from ChatGPT 3.5. If ChatGPT 3.5 stops while outputting
data, users can prompt it to continue. ChatGPT 3.5 would continue spitting out data.

In summary, we find that generative Al, such as ChatGPT 3.5, is handy for producing a large amount of
simulated data for teaching.
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Case 3: Searching for a Specific Article Online with a Generative Al Chatbot

Sometimes, we learn about a particular article through media such as YouTube, TV, or radio. We find the
story interesting and grasp its essence. However, we might not remember the exact wording of the article's
title or its URL. Consequently, when we use a search engine like Google, it can be challenging to find the
exact webpage based on the information we recall. Traditional search engines require the search terms to
be exact. Therefore, search engines are very rigid regarding the search terms used. However, a large
Language Model (LLM) excels at understanding what we mean from the relatively ambiguous description.
In this case, we can use an LLM to help us find the exact webpage based on the salient information we
recall from the article.

For example, we heard an article with the core idea of "Al's risk is real, but it is manageable" by Bill Gates.
We did not remember the exact title of the article or its URL. We wanted to locate the article's URL to read
the original article. We submit the following prompt to Google Bard (how rebranded as Google Gemini).

Microsoft Co-founder and ex-CEO Bill Gates recently wrote and published an article titled
something like "Al's risk is real, but it is manageable.” Please search the Internet and find
the URL of the article. Please also summarize the article.

Google Gemini provided the following response, as shown in Figure 5.

o Microsoft Co-founder and ex-CEO Bill Gates recently wrote and published an =
article titled something like "Al's risk is real, but it is manageable.” Flease search the
Internet and find the URL of the article. Flease also summarize the article.

Show drafts - -3

'* Sure, | found the article you are referring to. It is titled The risks of Al are real but
manageable and it was published on Bill Gates' blog on July 12, 2023. You can find
the article here: hitps:/f/www.galesnoles.com/The-risks-of-Al-are-real-but
manageable

In the article, Gates discusses the potential risks of artificial intelligence, such as the
rmisuse of Al for malicious purposes, the loss of jobs due to automation, and the
widening of the educational achievement gap. However, he also argues that these
risks are manageable, and that the benefits of Al cutweigh the risks

Gates suggests that we can manage the risks of Al by:

« Developing international norms and standards for the responsible use of Al.

= Investing in education and training so that people can adapt to the changes
brought about by Al.

= Using Al to solve some of the world's biggest problems, such as climate

change and poverty.

Gates concludes the article by saying that he is optimistic about the future of Al, and

that he believes that we can manaae the risks while maximizing the benefits

Enter a prompt here ] U

Gamini may display inaccurats info. including about peopla. so double chack its responses. Your privacy & Gemini Apps

Figure 5: Google Gemini's Response to Finding Bill Gates's Article

Google Gemini found the exact URL (https://www.gatesnotes.com/The-risks-of-Al-are-real-but-
manageable) of the original article by Bill Gates. Google Gemini also provided a summary of the article.
On the other hand, Microsoft New Bing Al Chat (rebranded as Microsoft Copilot) found five relevant
articles online. However, these five articles were written by other people about Bill Gates's blog post.
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Therefore, Google Gemini is the most potent way to identify the exact webpage if we can provide enough
relevant details for the webpage. In summary, Google Gemini is a handy way to identify the URL of an
article if we know such an article exists online and we have enough critical information about the article.

Case 4: Using a Generative Al Chatbot to Transcribe Handwritten Notes

Over time, we have accumulated several handwritten notes. We took these notes in a paper notebook during
professional development activities such as seminars, workshops, and meetings. Additionally, whenever
we heard something valuable and interesting from YouTube, TV, or radio, we jotted down notes as well.
These handwritten notes are valuable sources of knowledge and information.

We could leverage the potential knowledge contained in the handwritten notes for our academic research
and teaching. However, to access the knowledge contained in the handwritten notes, traditionally, we need
to read the notes and manually type the content into a digital document on a computer. This process of
transcribing is time-consuming and laborious.

With readily available Al tools, we are experimenting with using Al to transcribe our handwritten text.
Initially, we devise the following prompt.

The free versions of Microsoft Copilot, Google Gemini, and Claude Sonnet allow a user to
upload an image and ask questions about the image. David wants to upload one photo at
a time. The image's content is David's hand-written notes in English, taken by David's
iPhone. David wants to transcribe the hand-written text from a photo to digital text that
David can copy to a text editor like NotePad. David wants to use a free Al tool for the
computer vision and image text recognition function so that David's hand-written notes
can be recognized and transcribed by Al. David plans the following prompt draft for an
Al.

"Please read the attached image. Please recognize and transcribe the hand-written text
into digital text. The hand-written text is in English. The content is about AL"

Please refine and optimize the above prompt to make it more effective for recognizing and
transcribing hand-written English text in an image. Please give David the improved
prompt.

We submitted the above prompt to Microsoft Copilot, Google Gemini, and Claude 3 Sonnet, and received
the following responses.

Microsoft Copilot's Response:
Dear Al, | have attached an image of my handwritten notes in English. The notes are
about Al. Could you please use your image recognition capabilities to transcribe the text
in the image into digital format? | would like to copy the transcribed text into a text
editor. Thank you.

Google Gemini's Response:
Image content: Handwritten notes in English about Al.
Please:
Extract the text from the image.
Ensure the extracted text accurately reflects the handwritten content.
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Claude 3 Sonnet's Response:
Please perform optical character recognition (OCR) on the attached image to transcribe the

handwritten English text into digital text. The image contains handwritten notes about Al. Please
provide the full transcribed text in a clear and readable format.

Microsoft Copilot's response is too casual and unprofessional. Google Gemini's response is concise but too
short. Claude 3 Sonnet's response seems overall well-rounded. It even mentions "OCR," which makes it
more professional. We adopted Claude 3 Sonnet's improved prompt and included the last line of Google
Gemini's prompt to emphasize the expectation that "the extracted text accurately reflects the handwritten
content." Therefore, our combined Claude 3 Sonnet and Google Gemini prompt is as follows.

Please perform optical character recognition (OCR) on the attached image to transcribe the
handwritten English text into digital text. The image contains handwritten notes about Al. Please
provide the full transcribed text in a clear and readable format. Please ensure the extracted text

accurately reflects the handwritten content.

Next, we tested Microsoft Copilot, Google Gemini, and Claude 3 Sonnet for their capability of transcribing
handwritten notes. We use the following handwritten note in the test, as shown in Figure 6.

»
»
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»
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.
»
® <
3
3
i
il
v
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*
i
»
-
°
i
B
3
? |
?
2

Figure 6: Handwritten Note Used to Test OCR Capability

First, we tested Microsoft Copilot's OCR capability. The transcribed text from the image by Microsoft
Copilot is totally wrong. Somehow, Microsoft Copilot failed to perform the OCR task. The text output by
Microsoft Copilot is an absolute hallucination.

Next, we tested Claude 3 Sonnet's OCR capability. The transcribed text from the image by Claude 3 Sonnet
is not correct for the most part. To be fair, Claude 3 Sonnet correctly recognized a few words, such as
"upload photo to GPT-4." However, overall, the result is useless. Compared to Microsoft Copilot, Claude
3 Sonnet tried to perform OCR work at least.
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Finally, we tested Google Gemini's OCR capability. Google Gemini provided the following response, as
shown in Figure 7.

Show drafts v o))
* Of course. Here is the transcribed text from the image:
awant wall (Get Heading() 190) 50
» OPENAI GPT-4 Model Presdd:

o drama

o Web Page design on Note book

o paper, took a photo with a smart phone

o upload pato to GPT-4. GPF4 understands the picture, based on that generate

o Computer Codes for webpage.

« Mid Jounes V4 produces good Disit

o pantis, can be used as cover page for
o Youtube video, or pic in sent in a book
o V5 even better high quality distal
o panting Hands- fingers are right.

= Back then V4 genanted human
o hands Finger's not right move or les#

Figure 7: Google Gemini OCR Result

The transcribed text from the image by Google Gemini, for the most part, matches the original handwritten
text. While there are several issues, the transcribed text closely follows the original content. We could use
Google Gemini's transcription by copying the text to an editor and manually fixing it.

In summary, we learned several lessons from this experiment:

1. We can develop an initial prompt and ask multiple Al chatbots to improve it.
2. We can test multiple Al chatbots to perform OCR tasks.
3. We find that Google Gemini can be used to transcribe handwritten notes.

While Google Gemini's transcription could be improved, it remains significantly superior to manually
typing out the entire note. Therefore, we believe that utilizing Google Gemini for transcribing handwritten
notes will enhance productivity and uncover the potential knowledge embedded within them.

Case 5: Using a Generative Al Chatbot as a Learning Assistant for Coding

We experimented with generative Al chatbots for writing simple front-end web applications (HTML, CSS,
and JavaScript) and standard database SQL queries. For the most part, Al chatbots can give correct answers.
Moreover, Al chatbots can reasonably explain the codes written with proper prompting. We also observed
that some students use ChatGPT to fix coding bugs.

Generative Al, such as ChatGPT 3.5, can also be used as a supporting learning tool for students. ChatGPT
3.5 provides computer program codes based on users' prompts. ChatGPT 3.5 can also offer detailed and
valuable explanations of the logic and concepts entailed in the codes. The explanations will help users learn
programming concepts. Therefore, ChatGPT 3.5 is a good learning tool for programming.
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Given the growing power of generative Al, such as ChatGPT 3.5, for answering academic questions and
writing computer program codes, writing clear and sensible prompt text to ask ChatGPT 3.5 is becoming
more critical. In the future, natural language programming using large language model-based Al tools will
gradually become a reality. Students should not only possess solid traditional programming skills but also
master the skills of writing better, more precise, and more explicit English prompt text so that Al tools can
understand. Students need to learn to work with Al tools to be more productive. Therefore, communication
skills, especially writing skills, will become more salient and critical for IT professionals' future success.

Discussion

Al is becoming an increasingly salient area in industries and higher education. We can prepare students for
a better future where Al is increasingly integrated into their professional lives. Al presents IS educators
with unique opportunities to enhance the IS curriculum with innovations and relevance. Al may also raise
students' interest in the IS program. This paper reports on the practical Al use cases we experienced for
teaching and academic professional work. We tested four popular free generative Al chatbots Online and
highlighted their strengths and limitations. We suggested the strategy of consulting multiple Al chatbots
for a task. We addressed the privacy concerns of Al chatbots and proposed a mitigation method.

This study presented five practical Al use cases. In Case 1, we documented our teaching process of
instructing students on generating images using Stable Diffusion on Google Colab. We employed Gradio
to showcase the Al model through a web app interface. Case 1 demonstrates how generative Al works
programmatically. Case 2 documents our use of Al to generate Excel data for teaching purposes, thereby
saving time and reducing labor. In Case 3, we describe our use of a generative Al chatbot to search for
specific articles online. Unlike traditional search engines, which often yield unsatisfactory results for this
task, generative Al performs effectively. Case 4 details our utilization of a generative Al chatbot to
transcribe handwritten notes, offering significant time and labor savings. Case 5 explores the potential of
using a generative Al chatbot as a coding learning assistant. We emphasize the importance of clear and
precise communication with Al for future IT professionals.

Conclusions

This study targets 1S faculty and students unfamiliar with generative Al. The paper makes the following
potential contributions to the field of IS education. Firstly, this paper introduces IS faculty and students
who are unfamiliar with Al to four well-known free online Al chatbots. We discuss the strengths and
limitations of four renowned generative Al chatbots. Additionally, we propose a strategy for leveraging
multiple chatbots for tasks and address ways to mitigate privacy concerns associated with their use. These
lessons learned will benefit IS faculty and students new to Al. Second, this study exemplifies Al use cases
with five practical cases. We provide the codes and prompts that readers can directly apply or adapt. These
five cases inspire IS faculty and students to embark on the journey of using Al. Third, we showcase the
utility of Google Colab as a platform for developing and deploying Al applications. IS faculty and students
can refer to our implementation as a stepping stone to exploring generative Al.

We acknowledge that this study has some limitations. The paid version of generative Al chatbots is more
capable than the free version. In the future, we might experiment with the paid version to explore new use
cases. Moreover, open-source generative Al models are improving dramatically. For example, Meta's
Llama 3 70B instruction-tuned version is quite capable. We will also experiment with the leading open-
source Al model in the future. Retrieval-Augmented Generation (RAG) provides private, valuable
knowledge and documents to LLMs to enhance the accuracy and relevance of LLMs' output. LangChain
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and vector databases are frameworks and concepts often used in RAG implementation. In the future, we
will explore the advanced applications of Al using RAG, LangChain, and vector databases. We also plan
to experiment with applying the Low-Rank Adaptation (LoRA) method in fine-tuning pre-trained models,
such as Meta's Llama 3 8B instruction-tuned version and Google’s Gemma 2 9B Instruction fine-tuned
version.
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