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Abstract 
 
As smartphone ownership has steadily increased there has been a rise in individuals that display 
Problematic Smartphone Use (PSU). Through a comprehensive literature review of PSU it quickly became 
evident that research into PSU intervention strategies such as Cognitive Behavior Therapy (CBT) and 
Digital Detox are focused on “collectivist cultures”.  However, “collectivist cultures”, such as India and 
China, account for only 45% of the world’s population, and omit North America, almost all of Europe, 
Africa and Australasia.  Further, our literature review identified that PSU intervention strategies almost 

all focus on issues surrounding social media use and gaming.  Beyond this over-focus on collectivist 
cultures, we also find that the advent of TikTok has fundamentally changed things.  TikTok has a strategy 
of using AI to feed users short form video (SFV) content that they find interesting.   This is a very 
different form of smartphone usage than before TikTok, and almost certainly leads to a different form 
of PSU. As such, it is not clear that CBT and Digital Detox strategies developed based on “collectivist 
cultures” and based on pre-TikTok consumption of social media and gaming is relevant or effective   

Using a grounded theory approach, this paper is the first to identify the issue of a tilt in the PSU literature 
and the accompanying CBT and Digital Detox strategies to “collectivist cultures”, as well as the first to 

recognize the impact on these PSU treatments as a result of the “TikTok Era” and the resulting transition 
to SFV.  The outcome is that a rethink and new research into PSU and accompanying treatments is 
needed.   
 
Keywords: problematic smartphone use, cognitive behavioral therapy, digital detox, short form video, 

TikTok 
 
Recommended Citation: Firth, D., Johnson, T., Clouse, S.F., Akello, P., (2025). Treating problematic 
smartphone usage in the TikTok era: cultural dimension bias in the current research. Information 
Systems Education Journal v23, n5, pp 4-19. DOI# https://doi.org/10.62273/RQWN6726. 
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Treating problematic smartphone usage in the TikTok era: 

cultural dimension bias in the current research 
 

David Firth, Tyler Johnson, Shawn F. Clouse, Patricia Akello 
 

 
 

1. INTRODUCTION 
 
With the steady increase of smartphone 
ownership and accessibility, Problematic 
Smartphone Use (PSU) is becoming more 

apparent within society (Auxier & Anderson, 
2021). PSU can be defined as compulsive 
smartphone use that can lead to negative 
consequences during daily functioning in terms of 

productivity, social relationships, physical health, 
or emotional well-being (Horwood & Anglim, 
2018).  Interventions can be made in several 

ways to help remedy PSU, including the use of 
apps designed for the purpose, not using the 
smartphone at all, which is called Digital Detox 
(Baek, 2013), as well as techniques such as 
cognitive behavioral therapy (CBT).  CBT is an 
individual therapy that is designed to identify and 

make changes to an individual’s negative 
behaviors, and has been found to be promising in 
helping the habits that PSU may cause (Kim, 
2013). 
 
This paper begins with a basic review of the 

current state of research on PSU, and ways in 

which individuals might cope with PSU.  From this 
initial review phase, we discovered two trends 
which are the core thesis of this paper: that 
current research on how PSU  can be treated with 
CBT and Digital Detox may be missing important 
issues of culture that make such research less 
relevant across areas of the world beyond those 

most intensely covered in the literature; that 
current research on how PSU can be treated with 
CBT and Digital Detox is focused almost 
exclusively on traditional forms of social media, 
and gaming, which ignores the rapid and 
intensive shift to short form video (SFV) being the 

predominate way smartphone users spend their 
time online, exemplified by the rise of TikTok.  As 

a result, the research on how to treat PSU needs 
a rethink or new research regarding PSU and 
accompanying treatments. 
 

2. RESEARCH BACKGROUND 

 
Problematic Smartphone Usage 
Problematic Smartphone Usage (PSU) is a term 
that can group certain individuals into a specific 
category correlated to the way they use their 

smartphone and can manifest in different ways 
depending on the user. PSU can be seen in 
behaviors such as using the device while driving 
which has been correlated to increase in traffic 
collisions and has been investigated as early as 

1992 through data on mobile phone distractions 
related to collisions while driving (Billieux et al., 
2019; Sun & Jia, 2016; Violanti, 1998).  
 

Dependency problems can impact smartphone 
users that rely on the device to achieve their 
desired goals (Li, 2017) and may influence certain 

social, behavioral, and affective (mood) problems 
and can be linked to addictive behavior amongst 
individuals (Chóliz, 2010; Csibi et al., 2018). 
Although PSU is linked to addictive behavior there 
has yet to be a standard cut off point to 
distinguish if an individual user is addicted or has 

reached a problematic level of use (Harris et al., 
2020). Even though there is no standard cutoff to 
diagnose PSU, someone who may be exhibiting 
PSU can be identified as displaying the six core 
components of addictive behavior. These are 
salience, mood modification, tolerance, 

withdrawal symptoms, conflict, and relapse (Csibi 

et al., 2018). Table 1 below describes each of 
these terms in more detail in relation to 
problematic and addictive behavior towards 
smartphones.  
 

Table 1: Definition Table, Source, Csibi et 
al., (2017) 



Information Systems Education Journal (ISEDJ)  23 (5) 
ISSN: 1545-679X  September 2025 

 

©2025 ISCAP (Information Systems and Computing Academic Professionals)                                            Page 6 

https://isedj.org/; https://iscap.us/org  

The most significant predictors of PSU are time 

spent using the device, conscientiousness 
(wanting to fulfill your own duties), emotional 
stability, openness, and age (Griffiths et al., 

2017). Specific app use by an individual, which 
means the individual is focused on a particular 
app, for example Facebook or TikTok, may be 
another indicator to PSU or smartphone addiction 
(Noë et al., 2019). 
 
Even though there is limited research that 

addresses general prevalence of PSU within 
individuals as a whole or who is likely to be 
affected by problematic use, preschool children 
and young adults are at highest risk for 
smartphone related addicted behavior (Csibi et 
al., 2019). The most vulnerable age group for 

excessive smartphone use are adolescents 
between the ages of 14 to 18 years old (Csibi et 
al., 2019; Lemola et al., 2015). A data analysis of 
problematic use within populations of children 
and young people shows that one in four of the 
individuals included in the study exhibited PSU, 
and with these behaviors they also have greater 

odds of being in poorer mental health than 
someone that does not suffer from PSU (Sohn et 
al., 2019). Another survey found that about a 
third of UK adults surveyed said that they find it 
difficult to disconnect (OfCom, 2016). Pew 
Research center also found that almost half of 
U.S. adults reported that they “could not live” 

without their smartphone (Elhai et al., 2016; 
Smith, 2015). 

 
Early studies on PSU show the potential 
correlations to anxiety disorders, personality 
disorders, depressive disorders, and excessive 

stress when problematic use is present in an 
individual (Griffiths et al., 2017; Sohn et al., 
2019), and more time spent on smartphones can 
lead to increase in anxiety (Griffiths et al., 2017). 
Results from research on anxiety and computers 
found anxiety was most related to PSU and that 
when one’s smartphone usage increases their 

depression decreases and vice versa (Elhai et al., 
2016). The inverse relationship of depression with 
smartphone use was a pattern found in many 
studies displaying the dependency of an 

individual when PSU is present and it can be 
further described as an individual’s perceived 
depression increasing when they are unable to 

use their smartphone (Elhai et al., 2016). 
Younger individuals are at the highest risk of 
problems developing from PSU with many of the 
symptoms in these populations consisting of 
depression, anxiety, high levels of perceived 
stress, and poor sleep (Sohn et al., 2019). Social 

interactions are also impacted by the prevalence 
of PSU, envy was a risk factor mediated from fear 

of missing out that is created through PSU use in 

adolescent individuals. Envy in this circumstance 
is when the individual is jealous of what they see 
other people experiencing through their device 

(Wang et al., 2019). 
 
Although there is limited research on which 
smartphone apps are causing problematic use or 
are the most addictive, social media apps like 
Snapchat show their correlation to PSU (Noë et 
al., 2019). Based on an indicator called 

Smartphone Application Based Addiction Scale 
(SABAS), which uses the six core components of 
addiction as discussed earlier as measurement, 
excessive users of social media apps and gaming 
are more likely to develop addiction symptoms 
than individuals that use their smartphones for 

productive tasks such as school or work purposes 
(Csibi et al., 2019).  
 
Coping With Problematic Smartphone Use 
(PSU) 
With PSU impacting certain individuals in the 
digital era, how to cope with it is an important 

topic.  Research on coping with PSU is extensive, 
and within it we found two mechanisms that are 
more prevalent:  1) remedies such as Cognitive 
Behavioral Therapy (CBT), which is an individual 
therapy that is designed to identify and make 
changes to an individual’s negative behaviors and 
may be an effective way of coping with PSU (Kim, 

2013), and 2) apps designed specifically to 
intervene during long periods of smartphone use, 

which is called Digital Detox (Baek, 2013). 
 
CBT “is a common type of talk therapy 
(psychotherapy). You work with a mental health 

counselor (psychotherapist or therapist) in a 
structured way, attending a limited number of 
sessions. CBT helps you become aware of 
inaccurate or negative thinking so you can view 
challenging situations more clearly and respond 
to them in a more effective way” (Mayo Clinic, 
2019). CBT may be effective in dealing with PSU 

use as it has been found to help a multitude of 
habits. For instance, it can assist a person with an 
internet addiction to recognize the thoughts and 
feelings that are leading to their addictive 

behavior (Kim, 2013; Orzack & Orzack, 1999). In 
another study analyzing the impact of mind-body 
exercise (defined in this setting as gentle 

movement, anatomic alignment, mental focus, 
deep breathing, and staying in a meditative 
present state) and CBT, it was found that both to 
be useful in combating PSU as well as promoting 
good overall mental health (Thomas et al., 2020). 
In a controlled study completed on a group of 

individuals ages 12-19 that used an adapted form 
of CBT to target excessive smartphone use, the 
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individuals showed a reduction in their excessive 

smartphone use after the therapy as well as an 
improvement in their psychological well-being 
(Khalily et al., 2021). This improvement in 

psychological well-being included a significant 
decrease in symptoms of depression, anxiety, 
stress, hyperactivity, and emotional difficulties 
immediately following the trial and this decrease 
maintained during the 3-month follow-up. In this 
case, excessive smartphone use follows a similar 
meaning to PSU as defined earlier correlating with 

the same impacts for each including increased 
risk of depression and anxiety, higher perceived 
stress, and poorer sleep in these individuals with 
these excessive or problematic behaviors 
(Horwood & Anglim, 2018; Khalily et al., 2021; 
Sohn et al., 2019). CBT has been found to be 

effective in treating individuals that exhibit these 
psychological issues and could be a gateway into 
helping change the habits of problematic 
smartphone users (Kim, 2013).  
 
With the large potential effect on the youth since 
younger individuals are more likely to become 

problematic smartphone users’, other 
intervention techniques are worth discussing 
(Sohn et al., 2019). Digital interventions, which 
are smartphone apps that are created to help 
reduce smartphone usage, could be promising if 
they become popular enough (van Velthoven et 
al., 2018).  One study focused on the impact of 

an app that was created to show an individual 
their usage statistics and ways to limit their usage 

behaviors with a goal of self-regulation of 
smartphone use shows the efficacy of such an 
app. The results show that individuals using this 
app had a significant decrease in usage as well as 

their ability to manage interruptions was greatly 
improved (Ko, Yang, et al., 2015). However, 
there is a lack of empirical evidence that proves 
the safety and effectiveness of digital 
interventions through smartphone apps (van 
Velthoven et al., 2018). Due to individual 
subjective differences to their use (varying 

experiences produced by different users) the 
effectiveness of an application is difficult to find 
because of the inability to tailor the application to 
each person’s specific psychological needs (van 

Velthoven et al., 2018).  
 
Another approach that is being examined to help 

with addictive behaviors that are caused by 
smartphone use and other internet technology is 
a Digital Detox, which can be defined as a periodic 
disconnection from social or online media, or 
strategies to reduce digital media involvement 
(Syvertsen & Enli, 2020). The apps described 

earlier for digital interventions can be viewed in a 
similar way to digital detox because of their goal 

to reduce digital media in a user (Ko, Choi, et al., 

2015; Syvertsen & Enli, 2020; van Velthoven et 
al., 2018). A study completed on digital detox, 
which in this case was four sessions of 24-hour 

smartphone abstinence, shows that there is a 
slight improvement in mood during periods of 
abstinence, but the overall results displays that 
there was not much change in behavior in heavy 
smartphone users (Wilcockson et al., 2019). 
Another study showed digital detox can lead to a 
decrease in smartphone usage and a decrease in 

depression symptoms after completing the 
intervention (Radtke et al., 2022). Though more 
studies are starting to be done on impacts of 
digital detox on PSU it is still rather a grey area 
and results appear to display a lack of 
effectiveness on the behaviors of the problematic 

users that are subjected through a digital detox 
intervention (Radtke et al., 2022; Wilcockson et 
al., 2019).  
 
Studies on Coping with PSU are 
predominately focused on a small cross-
section of global populations 

In our review of studies on coping with PSU we 
noticed that the majority of the research was 
focused on a small cross-section of global 
populations.  This is not a criticism of the research 
in and of itself.  We are confident that the 
published research is thorough, informative, 
useful and interesting.  Our point here is that 

there are known differences between the ways 
populations use and process cultural values and 

practices, and there is support in the literature for 
the fact that this has an impact on the efficacy of 
remedies such as Cognitive Behavioral Therapy 
(CBT).  Although we conducted a thorough 

search, we were not able to locate studies about 
cross-cultural or cross-country similarities or 
differences for apps designed specifically to 
intervene during long periods of smartphone use 
(Digital Detox). 
 
This is classic grounded theory approach to 

conducting research.  Grounded theory is a 
qualitative research methodology that aims at the 
generation of theory from the literature, treating 
the body of existing studies as the data. 

Charmaz’s (2006) constructivist perspective 
emphasizes the co-construction of meaning 
between the researcher and the data. When 

applied in the context of a literature review, 
grounded theory reconceptualizes the body of 
existing studies as data, facilitating the 
emergence of novel theoretical insights 
(Breckenridge & Jones, 2009; Mills et al., 2006; 
Tie et al., 2019). Unlike deductive approaches 

that test pre-established hypotheses, grounded 
theory employs an inductive process where data 
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collection and analysis occur simultaneously 

(Charmaz, 2006; Glaser & Strauss, 2017). This 
iterative approach allows researchers to identify 
patterns, themes, and relationships within the 

literature, enabling the development of theory 
directly informed by the reviewed studies 
(Breckenridge & Jones, 2009; Charmaz, 2006; 
Mills et al., 2006). In the context of a literature 
review, grounded theory serves as both a 
methodological foundation and an analytical tool, 
an approach for exploring dynamic or complex 

phenomena, especially where existing theoretical 
frameworks may fall short in capturing emerging 
dynamics (Charmaz, 2006; Glaser & Strauss, 
2017; Mills et al., 2006).  Grounded theory has 
been employed in numerous studies in the field of 
Information Systems to address evolving 

phenomena. 
 
Building off our grounded theory insight, we are 
first going to introduce two theories for looking at 
the ways different cultures might interact 
differently with CBT and Digital Detox: Hofstede’s 
Cultural Dimensions Theory and the Theory of 

Cognitive Styles. 
 
Hofstede's Cultural Dimensions Theory (Hofstede, 
1984) is a framework for cross-cultural 
communication that shows the effects of a 
society's culture on the values of its members, 
and how these values relate to behavior.  As CBT 

and Digital Detox are behavioral interventions, 
we believe that it is likely that the use of these as 

an intervention for PSU is likely going to vary 
across countries and cultures. 
 
Witkin’s Theory of Cognitive Styles (Witkin et al., 

1977) “is a person’s preferred way of gathering, 
processing, and evaluating information.  It 
influences how people scan their environment for 
information, how they organize and interpret this 
information, and how they integrate their 
interpretations into the mental model and 
subjective theories that guide their actions” 

(Hayes & Allinson, 1998).  As with Hofstede's 
Cultural Dimensions Theory, we believe that since 
CBT and Digital Detox are behavioral 
interventions, different cognitive styles across 

cultures and countries may impact the efficacy of 
these interventions. 
 

In order to validate our contention that the 
majority of research on PSU with interventions of 
CBT and Digital Detox is focused on a small cross-
section of global populations, we use a recent 
narrative review on combatting digital addiction 
and the countermeasures proposed (Cemiloglu et 

al., 2022) which reviews papers on this topic over 
the period 2012 to 2022.  In addition, the 

Cemiloglu, et al. (2022) review finds that six 

scales have been used to screen research 
participants for mobile phone or smartphone 
addiction (see Appendix A for the six scales). 

The Cemiloglu, et al. (2022) review cites 17 
papers that use CBT as a PSU countermeasure 
approach.  These papers are included in Table 2, 
along with the location of the study covered by 
the research, and whether or not one of the six 
screening for mobile or smartphone addiction 
scales was used.  

 
Excluding the one paper that is a review paper of 
the literature, CBT as a countermeasure approach 
to digital addiction was studied 4 times in China 
(25%), 3 times in South Korea (18.75%), 3 times 
in Germany (18.75%), and once each in Spain, 

Pakistan, Iran, Austria and the USA (6.25%) 
(note, one study covered Germany and Austria, 
so the total adds up to more than 100%).  When 
the list is narrowed to those studies where the 
research participants were selected based on 
mobile or smartphone addiction surveys, there 
are 4 in total, with 2 from South Korea, 1 from 

China and 1 from Pakistan. 
 
The Cemiloglu, et al. (2022) review cites nine 
papers that use Digital Detox in the form of limit 
setting as a countermeasure approach.  These 
papers are included in Table 3, along with the 
location of the study cover by the research, and 

whether or not one of the six screening for mobile 
or smartphone addiction scales was used. 

 
Excluding the one paper that used downloads 
from the Google Play store for data (and therefore 
did not report country of the participant), Digital 

Detox from limit setting as a form of digital 
addiction countermeasure was the location of the 
study four times (50%) in South Korea, and one 
time in each of Japan, India and the USA (33%), 
with one study being across the world though 
predominately from Asia. 
 

We next map the locations where the research 
was conducted with CBT or Digital Detox 
countermeasures onto the Hofstede's Cultural 
Dimensions (Hofstede, 1984) framework.  We 

have combined countries, such as Austria - 
Germany, and China – South Korea – Japan, 
where the three Hofstede dimensions of 

Individualism – Collectivism, Power Distance and 
Uncertainty Avoidance are the same.  The intent 
here is to show whether or not there are 
concentrations of research around specific types 
of cultural dimensions. 
 

In Table 4, we summarize three dimensions of 
Hofstede's Cultural Dimensions Theory (Hofstede, 
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1984) showing the effects of a society's culture 

on the values of its members, and how these 
values relate to behavior.  The dimensions are 
Individualism-Collectivism, Power Distance, 

Uncertainty Avoidance.  We map these to the 
relevant research on CBT or Digital Detox 
countermeasures. 
 
In the US, there is a high level of individualism, 
leading to a focus on Personal achievement, 
Independence, and Self-expression.  This can 

manifest itself as regards to CBT as being 
something that is acceptable, and indeed easy to 
talk about, as therapy is about Independence, 
and Self-expression.  In contrast, countries such 
as China, South Korea and Japan have a much 
more collectivist approach to culture with a focus 

on the values of its members, and how these 

values relate to behavior, leading to a focus on 
group consensus, social harmony and 
interdependence.  This suggests that CBT and 

Digital Detox might be more problematic as a 
choice of intervention in higher collectivism 
societies than higher individualistic societies. 
 
We note that there is support in the literature for 
this contention.  For instance, “there are 
persistent questions about the generalizability of 

CBTs to culturally diverse populations and 
whether culturally sensitive approaches are 
warranted” (Huey et al., 2023).  This very recent 
research also notes that there is “a dearth of 
relevant trials” of the impact of cultural sensitivity 
within the context of CBT.   

 

Table 2: 17 papers extracted from Cemiloglu, et al. (2022) review that use CBT as a PSU 
countermeasure approach. 
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Table 3: 9 papers extracted from Cemiloglu, et al. (2022) review that use Digital Detox in 
the form of limit setting as a countermeasure approach. 

 

 
We recognize that the Cemiloglu (2022) paper, 
which forms the core of our ground theory analysis, 
is from 2022. To address this, we performed a 
comprehensive review of the PSU literature since 

then. We found that Olson et al. (2023) conducted 
“A nudge-based intervention to reduce problematic 

smartphone use”, which is a Digital Detox 
intervention.  This was conducted in Canada, a 
Highly Individualistic society.   
 
As a cross-check, we also mapped the relevant 
research on CBT and Digital Detox using Witkin’s 

Theory of Cognitive Styles (Witkin et al., 1977).  

This theory integrates a person’s interpretations 
into the mental model and subjective theories that 
guide their actions, and there is clearly overlap 
between Hofstede’s Cultural Dimensions Theory 

(Hofstede, 1984) and Witkin’s Theory of Cognitive 
Styles (Witkin et al., 1977). We do not present the 

results here as they provide the same country-
based distribution of relevant research on CBT and 
Digital Detox as the Hofstede’s Cultural Dimensions 
Theory in Table 4. 
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Table 4: Mapping the relevant research (Cemiloglu et al., 2022) on CBT or Digital Detox 
countermeasures against the main three dimensions of Hofstede's Cultural Dimensions 

Theory 
 
 
 

 
Table 5: Mapping the relevant research 

(Cemiloglu, et al., (2022) – 22 papers)  
on CBT or Digital Detox countermeasures  

against the main three dimensions of 
Hofstede's Cultural Dimensions Theory 

 
Table 5 shows that 16 out of 22 (73%) papers on 

treating PSU with CBT and Digital Detox were in 

high to moderately highly collectivist societies.  
This leaves us to conclude that there is support 
for our theory that current research on CBT and 
Digital Detox may be missing important issues of 
culture that make such research less relevant 
across areas of the world beyond those most 

intensely covered in the literature.  
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3. DISCUSSION 

 
TikTok Time: Studies on Coping with PSU are 
predominately focused on traditional Social 

Media 
In addition to the fact that many studies on PSU 
and coping with PSU through CBT and Digital 
Detox are country-specific and largely in 
countries with a more collectivistic cultural 
outlook which prioritizes Social Harmony, 
Interdependence, and Family loyalty, in our 

review of studies on coping with PSU we noticed 
that the majority of the research was focused on 
the use and interaction with traditional social 
media (Twitter, Facebook, Snapchat, Instagram) 
on PSU on smartphones.  This makes sense as 
much of this research was conducted in an era 

when social media (Twitter, Facebook, Snapchat, 
Instagram) accounted for significant monthly 
active users, and for significant growth. Chart 1 
shows the month active users and associated 
growth for Twitter, Facebook, Snapchat, and 
Instagram from 2013 to 2023.  We note that use 
of YouTube, a video sharing platform, had a 

steady increase in monthly active users over this 
period, whereas Facebook and Snapchat are 
plateauing in their monthly active users, which 
suggests a move in users away from social 
interaction on traditional social media platforms, 
to videos for entertainment. 
 

 

 
Chart 1: Data sourced from  

The Economist, 2023 
 
Possibly more important than users when it 
comes to PSU, though, is the time spent per day 

on a smartphone with a particular app.  Chart 2 
maps out time spent per day, in minutes, on 

TikTok, Instagram, Snapchat and Facebook.  As 

the chart shows, time spent with TikTok far 
exceeds Facebook, Snapchat and Instagram, and 
is almost the same as Snapchat and Instagram 

combined.  Facebook use is trending down, 
Snapchat and Instagram is level, and TikTok use 
is growing from ~12 minutes per day in 2019 to 
~60 minutes per day in 2023, a 5-fold increase.   
 

 
Chart 2: Data sourced from  

The Economist, 2023 

 
 
As a cross-check, we conducted an informal 
survey of 50 students in our Management 
Information Systems classes at the 200- and 400- 
level (with median age of 20.2 in the 200-level 

class and 21.6 in the 400-level class).  We had 
students report the data by checking their “Digital 
Wellbeing” in their Android device or “Screen On 

Time with a specific focus on apps” for iPhones. 
 

 

Chart 3: Daily app use by undergraduate 

class standing 
 
In addition, we asked a follow-up question about 
the specific use of Instagram: “Are you watching 
videos or looking at photos?”   Almost 80% of 
students reported that their main use of 
Instagram was to watch videos.  This is important 

as it highlights a major change in the way people, 
specifically students in this case, are engaging 
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with the apps on their smartphones.  In the past 

it was for traditional social media, for which the 
main purpose was for social connection, and the 
main mental health issue was fear of missing out 

(FOMO) (Amran & Jamaluddin, 2022).  The rise of 
TikTok and YouTube (Chart 1) and more 
importantly the rise in time spent on TikTok and 
YouTube (Chart 2) has changed how people 
engaged with their smartphones.  There has been 
a move away from social networking, and instead 
to entertainment.  The fact that Spotify, an app 

focused exclusively on music, is the number two 
most used app for our students (Chart 3) confirms 
that apps-for-entertainment is a big part of how 
people engage with their smartphones today. 
 
According to TikTok itself, TikTok isn’t a 

traditional social media platform: “The audiences 
that love and build and create and connect with 
TikTok, they say they check Facebook, and they 
check Instagram and they check Twitter and they 
check Snap and they check things. But they don’t 
check TikTok. They tell us they watch TikTok” 
(Honigman, 2022).  What we are seeing is that 

TikTok is more of an entertainment platform, 
where the entertainment is delivered via short 
form video. Facebook has recognized this change 
in user behavior from connecting socially to 
wanting to be entertained.  In response to TikTok, 
Facebook introduce Reels “as its answer to the 
explosively popular short-video app TikTok” 

(Culliford, 2022).  They note in 2022 that "Reels 
is already our fastest growing content format by 

far” and that “video now accounts for half of the 
time people spend on Facebook” (Culliford, 
2022).  We feel that this means that we need to 
look at PSU interventions around “entertainment” 

on smartphones as opposed to use of traditional 
social media on smartphones. 
 
Coping with PSU as a result of short form 
video use 
In addition to research about the use and abuse 
of social media on smartphones, there is a good 

deal of research around gaming on smartphones.  
For example, in a narrative review on approaches 
to combat digital addiction, the majority of 
studies delivered countermeasures for Internet 

Gaming Disorder (Cemiloglu et al., 2022).  
However, we posit that gaming is very different 
to the short form videos (SFV) that provide 

entertainment which form the core of what TikTok 
delivers.  Gaming is typically interactive (Baker et 
al., 2021).  Watching short form videos, in 
contrast, is a passive, receptive activity.   
 
Research on short form video is extremely 

limited.  This makes sense as one could argue 
that TikTok defined the short form video format, 

and TikTok only became globally available in 

August 2018 (Wikipedia “TikTok,” 2025). We 
found zero articles using the following Google 
Scholar search term: “using cognitive behavioral 

therapy as an intervention for short form video 
addiction”.  Even searching for just “Short form 
video” yielded very few results, a confirmation 
that this entertainment format is a new 
phenomenon.  
 
One such study looked at “the association 

between perceived stress and SVA [short form 
video] addiction, as well as its mechanism—the 
mediating role of self-compensation motivation 
(SCM) and the moderating role of shyness” (Liu 
et al., 2021).  This does not address smartphone 
addiction in particular (short form videos can be 

watched on many platforms including TV and 
laptop), but we do note that it was conducted on 
a “total of 896 Chinese college students”, 
furthering our findings that much of the research 
in this area is specific to a county with a 
collectivist cultural dimension.  
 

Another study addressing short form video looked 
at how the “information system environment 
affects users’ internal states of enjoyment, 
concentration, and time distortion (which 
scholars define as the flow experience)” (Qin et 
al., 2022).  This study finds that “TikTok addiction 
is determined by users’ mental concentration on 

the medium and its content” but does not address 
the use of CBT or Digital Detox.  We note again 

that the study was conducted on “659 
adolescents in China aged between 10 and 19 
years old”. 
 

In a study exploring stress and problematic use 
of Short-Form Video Applications (Huang et al., 
2022) showed that stress was positively 
associated with problematic SVAs use. The paper 
did not suggest intervention strategies, and was 
conducted on 194 middle-aged adults from China. 
 

Liu et al. (2021) examined perceived stress and 
short-form video application addiction and found 
that perceived stress was positively associated 
with SVA.  They note that their research could 

provide suggestions for relevant prevention and 
intervention procedures, but do not cover this 
aspect.  The study was conducted on a “total of 

896 Chinese college students”.   
 
Finally, Zhang et al. (2019) looked at what factors 
affected addition to short form video apps.  They 
found that “social interaction anxiety and social 
isolation were … positive influences on short-form 

video app addiction”.  There was no discussion of 
possible treatments such as CBT or Digital Detox, 
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and we once again note that the study was 

conducted on users of TikTok in China. 
 
With short form videos as provided by TikTok, and 

also by Instagram, YouTube Shorts and Facebook 
Reels, being a passive, receptive activity, we liken 
them closest to TV.   TikToks, YouTube Shorts, 
Facebook Reels and Instagram videos, whose 
most common length is 26 seconds, according to 
Instagram (Adobe, n.d.) are, in effect, just short 
television shows.   

 
Accordingly, we posit that addressing smartphone 
addiction in the era of TikTok should commence 
with a review of the scholarly work on TV 
addiction.  As a gauge of this line of research, we 
looked at Google Trends for “TV addiction”.  

Google Trends starts from Jan 1, 2004 only (Chart 
4).  The peak at that time likely is an artifact of 
how the data is aggregated, that is, we do not 
believe that there was a massive spike in Google 
searches for “TV addiction” in January 2004, but 
rather all pre-January 2004 data is aggregated to 
January 2004.  What the trend chart does show 

is that there has been little to no real activity in 
this space for almost 2 decades.   
 

Chart 4: Google searches for “TV addiction” 
since 2004 

 
We are confident that television addiction falls in 
the same realm as short-form video addiction, as 
it is measured with the distinct components of 
heavy viewing, problem viewing, and craving for 
viewing (Horvath, 2004).   With this as a starting 
point, we then explored the literature for how to 

treat TV addiction, with the notion that such 
treatments could be translated into the short-
form video addiction arena. 
 

A seminal piece by Sussman & Moran (2013) 
“provide[s] a review of the definition, etiology, 
prevention and treatment of the apparent 

phenomenon of television addiction.”  Relevant to 
PSU and short-form video addiction, the authors 
found that “counseling that attempts to facilitate 
a secure attachment style with others may help 
delimit reliance on television as a form of passive 
social contact”, and also that “mood management 

techniques might be instructed to reduce the 
desire to search out external sources of relief 

such as the TV”.  Both of these suggestions are 

elements of CBT and thus provide an indication 
that CBT might be an appropriate intervention for 
PSU and short-form video addiction. 

 
A 2004 article by two of the pioneers of research 
on television addiction (Kubey & 
Csikszentmihalyi, 2004) noted that interventions 
for such included “promoting alternative 
activities” and “exercising willpower”.  They also 
noted digital detox interventions such as 

“enforcing limits” and “blocking channels/V-chip” 
use.  A 1991 article noted, briefly, that 
“researchers are often asked how to break the 
television habit”, and noted that there are few 
empirical studies for comparing methods for 
reducing excessive television viewing, but there 

are number of published accounts “based on 
common sense or generalizations from self-
control techniques to gaining control over other 
habits” (McIlwraith et al., 1991). 
 

5. CONCLUSIONS 
 

The original purpose of this review was to show 
what Problematic Smartphone Use is, who it 
impacts, and ways in which it impacts individuals, 
with a focus on job and academic performance. 
During our review we pivoted to a grounded 
theory approach, and found that there were two 
issues at play with the extant research.  Firstly, 

the vast majority of papers on treating PSU with 
CBT and Digital Detox were performed on 

subjects in collectivist (Hofstede, 1984) 
countries: China, India, Pakistan, Japan, 
Indonesia.  The literature already suggests that 
“there are persistent questions about the 

generalizability of CBTs to culturally diverse 
populations and whether culturally sensitive 
approaches are warranted” (Huey et al., 2023).  
Combining our first finding with these “persistent 
questions” suggests that the current research on 
PSU and treating it with CBT and Digital Detox is 
far too myopic in scope, and needs to be 

broadened to populations that have high 
individualistic natures, such as the USA, western 
Europe, Africa, and Australasia.   
 

Secondly, we realized that the vast majority of 
papers on PSU and treating it with CBT and Digital 
Detox were looking at issues related to traditional 

social media use and gaming as the cause of PSU.  
We have labelled this the pre-TikTok era, as the 
arrival of TikTok in August 2018 has led to a 
fundamental change in how people use their 
smartphones.  Watching short form videos is a 
passive, consumptive activity, very different from 

engaging in social media dialogue.  As such, we 
believe that interventions such as CBT and Digital 
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Detox, and their efficacy, need to be studied anew 

in the TikTok era.   
 
In sum, this paper is a call to future research 

action around these two findings. 
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Appendix A 

 

In addition, the Cemiloglu, et al. (2022) review finds that six scales have been used to screen research 

participants for mobile phone or smartphone addiction: 1)  Mobile Phone Addiction Index (Leung, 
L. 2008); 2) Smartphone Addiction Scale – short version (Kwon, M., Kim, D. J., Cho, H., & Yang, 
S. 2013); 3) Mobile Phone Internet Addiction Scale (Hu, D. D., Xu, Y., Ding, J. E., & Li, J. 2017); 
4) Smartphone Addiction Inventory (Lin, Y. H., Pan, Y. C., Lin, S. H., & Chen, S. H. 2017); 5) 
Korean Smartphone Addiction Proneness Scale (Kim, D., Lee, Y., Lee, J., Nam, J. K., & Chung, Y. 
2014); 6)  Chinese Test of Mobile Phone Dependence (Li, T., Cui, L., Ma, S., Zhang, S., Zheng, J., 

Xiao, J., & Zhang, Q. 2018). 
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Abstract  

 
As blockchain technology, along with its convergence to other emerging technologies such as AI and the 
Internet of Things, shows promising pilot projects across industries, academic institutions are tasked 
with preparing students for careers in this rapidly evolving field. To address the growing demand for 

blockchain professionals, specialized educational programs have already been developed. This study 
examines the curricula of blockchain programs offered by universities with AACSB-accredited business 
schools in the US, highlighting their similarities and differences. Utilizing a dataset with 533 institutions, 
the research evaluates the scope of blockchain offerings, drawing from university websites and catalogs, 
and considering a broad range of disciplines, including computer science, business, and engineering. 
The findings reveal that approximately 28% of higher education institutions offer blockchain courses 
within their programs, addressing the interplay with emerging technologies and meeting industry needs 

for diverse competences. Key courses consistently included are Blockchain Technology Fundamentals, 
Smart Contract Development, and Cryptocurrency Economics. This study provides valuable guidance for 
academic institutions planning to introduce blockchain programs and offers a foundation for developing 
relevant curricula. By identifying commonalities and differences across blockchain and related fields, 

educators can design programs that prepare students to thrive in the blockchain sector. Additionally, 
this research acts as a resource for institutions striving to bridge the gap between traditional disciplines 
and the dynamic field of blockchain technology. 
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1. INTRODUCTION 

 
Blockchain technology has emerged as a 
transformative force across industries, promising 
enhanced security, transparency, and efficiency 
(see current industry projects here). However, its 

technological impact extends beyond these 
aspects, addressing not only economic 

sustainability but also embracing social and 
ecological dimensions (Schwarzer, Gürpinar, & 
Henke, 2022). From financial services to supply 
chains and healthcare, organizations are 
exploring the potential of blockchain to 

decentralize operations, establish audit trails for 
tracking environmental impact, and provide 
verifiable proofs of resource origins to uphold 
ethical practices (Grünewald, Gürpinar, & Culotta, 
2024).  
 
However, the adoption and effective integration 

of blockchain technology within enterprises 
remain a complex and challenging endeavor. In 
this era of dynamic digital innovations, the 
knowledge gap surrounding blockchain and 

connected technologies is striking. While 
businesses recognize the potential benefits of 

blockchain, there exists a significant disparity 
between this recognition and a comprehensive 
understanding of how to harness its power 
(Düdder et al., 2021) and move from proof-of-
concepts to actual at scale solutions (Gürpinar, 
Henke, & Ashraf, 2024). According to recent 
surveys (Fomin, Gürpinar, & Baleviciene, 2024), 

Enterprises are struggling with fundamental 
questions: Which competences are required to 
implement and later operate blockchain 
solutions?” How can employees acquire the 
necessary competences and expertise to navigate 
the evolving landscape around blockchains? 
 

This knowledge gap within enterprises is a critical 
issue that must be addressed (Malik, Chadhar, 
Chetty, & Vatanasakdakul, 2022). Without a 
skilled and well-trained workforce, the full 
potential of blockchain technology may remain 
untapped, hindering the competitiveness and 

innovation of organizations in an increasingly 
digital world. Bridging this gap requires a 
concerted effort to provide education in 
blockchain technology and equip the workforce 

with the necessary tools to harness its potential. 
 
To this end, this paper sheds light on the state of 
blockchain technology programs in higher 
education. By examining the curricula of 
university programs, we aim to identify the 

existing landscape of academic blockchain 
education. The collection and comparison of data 

from higher learning institutions offering 
blockchain courses provide valuable insights into 
the structure, content, and focus of blockchain 
education. This research is a crucial step toward 
understanding how academic institutions are 

preparing students and professionals for careers 
in the blockchain industry. The need for this 
research becomes increasingly evident as the 
demand for blockchain expertise continues to 
grow as observed by Fomin at al. (2024). This is 
further demonstrated on LinkedIn, where approx. 
4,000 blockchain jobs are advertised in the US. 

By examining the current academic offerings, we 
discern trends, commonalities, and distinctions 
among university programs teaching blockchain 
courses. This knowledge will serve as a 

foundation for improving existing curricula, 
guiding the development of new blockchain 

programs, and ultimately addressing the 
knowledge gap within enterprises. Therefore, in 
the following sections, we discuss the scientific 
background of enterprise blockchain projects and 
the specific needs for respective learning courses. 
We then present our methodology, findings, and 
implications of our investigation into academic 

blockchain programs. Through this research, we 
strive to contribute to the development of a well-
informed and blockchain-savvy workforce, 
enabling enterprises to seize the opportunities 
presented by this technology.  
 

2. SCIENTIFIC BACKGROUND 
 

Blockchain technology, with its inherent 
characteristics, is not just a tool; it's a cross-
functional force that necessitates the involvement 
and collaboration of various key areas within an 
enterprise. Its integration goes beyond singular 
departmental efforts, making it a technology with 
high strategic impact and organizational scope. 

Figure 1 illustrates enterprise functions involved 

https://inatba.org/reports/industrial-blockchain-task-force-report-eu-consortia-in-focus-exploring-global-trends-in-industrial-blockchain-projects/
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in the integration and operation of blockchain 

solutions (Düdder et al., 2021). 
 

Figure 1: Enterprise Functions Involved in 
Blockchain Integration Projects 

 
In the area of management and finance, 
blockchain demands a comprehensive business 
case and offers adaptations to existing ones. 

While integration costs are high, the technology 
shows potentials in both information flows (data 
storage, increased transparency, reduced costs 
for data exchange) and financial flows (faster, 
cheaper, and automatized transactions) 
(Pennekamp et al., 2024). For these reasons, 
business implications and potential returns must 

be thoroughly analyzed to justify an investment 
in the technology (Al Kemyani, Al Raisi, Al Kindi, 
A. R. T., Al Mughairi, & & Tiwari, 2022; Sinha, 
Kumkum, & Bathla, 2019). 

 
Supply chain management becomes a pivotal 
focus for blockchain integration, as the material 

flows between companies are transformed 
(Stammes, Burov, Ludwig, & Gürpinar, 2022). 
From tracking and tracing of goods to supply 
chain visibility, blockchains impact trust 
relationships and improve process efficiency 
(Grosse, Gürpinar, & Henke, 2021). The 

decentralized nature of blockchain facilitates real-
time updates, reducing delays and enhancing the 
overall agility of cross-company processes 
(Queiroz, Telles, & Bonilla, 2019). Ultimately, 
blockchains afford the ability to reduce the need 
for intermediaries and therefore requires 
advanced governance concepts (Cole, Stevenson, 

& Aitken, 2019; Schwarzer et al., 2022). 
 
In the IT domain, blockchain integration not only 
affects the existing system infrastructures but 
also reinforces security measures (Düdder et al., 
2021). The decentralized and tamper-resistant 
nature of blockchains demand robust 

cybersecurity protocols to protect sensitive data 
(Iqbal & Matulevičius, 2019). IT departments play 
a critical role in ensuring the seamless 

incorporation of blockchains without 

compromising the organization's overall digital 
security (Düdder et al., 2019).  
 

In the law sector, compliance and regulation 
functions can be insured. Blockchains enable full 
traceability and auditability of information (Roy, 
2023). Additionally, they improve regulatory 
transparency with real-time transaction visibility. 
This is particularly apparent in the multi 
stakeholder use of blockchain in tax compliance 

(Adelekan et al., 2024; Bons, Keitzl, Schulz, 
Stuckmann-Blumenstein, & Gürpinar, 2023). 
Finally, also procurement and sales functions find 
intersections with blockchain integration and 
operation as suppliers and customers need to be 
involved. Here, blockchain-based smart contracts 

automate and streamline procurement processes 
while sales benefit from verifiable product and 
origin information (Gürpinar, Brüggenolte, Meyer, 
Ioannidis, & Henke, 2020). 
 
The collaborative nature of blockchain integration 
underscores its complexity, as it requires 

coordination across multiple functions, each 
contributing its unique discipline and expertise. 
Successful integration and operation of 
blockchain solutions necessitates a holistic 
approach that considers interdisciplinary 
cooperation and management between the 
beforementioned and further functions and areas 

of an enterprise. 
 

 
Figure 2: Competences to Integrate, 

Manage, and Operate Blockchain Solutions 

 
Achieving successful integration and utilization of 

blockchain solutions within enterprises demands 
a multifaceted skill set that extends beyond 
technical expertise. While technical competencies 
are undeniably crucial, a holistic approach is 
essential, involving social, methodological, and 
personal competences as depicted in Figure 2. 
Social competences include effective leadership 

and communication, fostering collaboration, and 
ensuring that diverse teams work cohesively 
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towards blockchain integration goals. 

Methodological competences, such as creativity 
and problem-solving abilities, are indispensable 
for navigating the complexities of blockchain 

solutions, addressing unforeseen challenges, and 
optimizing the technology's functionalities to suit 
the unique needs of an enterprise. Additionally, 
personal competences, like the willingness to 
learn and adaptability, are necessary in an ever-
evolving technological landscape. The successful 
integration of blockchain technology depends on 

building a team with a mixed skillset combining 
technical expertise with social, methodological, 
and personal skills (Düdder et al., 2021; Fomin et 
al., 2024). 
 

3. RESEARCH METHODOLOGY 

 
To begin, in March 2024, a search was conducted 
on the AACSB website for US-based universities 
with AACSB accredited business schools with 
undergraduate, masters, and/or doctoral 
programs. This resulted in 533 universities. The 
term “blockchain” was then searched for on 
websites and catalogs of these universities. Out 

of this list, 151 were found to have at least one 
course pertaining to blockchain. This accounts for 
approx. 28% of the total AACSB business schools. 
Data such as the course key facts (offering 
department, number of courses, course level) and 
descriptions were collected from the schools’ 
catalog and materials available on their websites 

and analyzed according to our evaluation scheme: 
 
• Classification of Courses: Categorizing each 

course based on content and subject matter. 
• Field Analysis: Determining the scientific field 

to which each course belongs. 

• Technology Analysis: Identifying the 
interconnections between blockchain and 
other emerging technologies covered. 

• Reconciliation and Peer Review: Ensuring the 
accuracy and consistency of the 
categorization through independent review 
and discussion among authors. 

 
Classification of Course Topics 
Each of the courses needed to be classified into 

one of the categories pertaining to blockchain. 
However, the categories first needed to be 
determined. The authors began by reviewing the 
course descriptions of the identified 361 

blockchain courses. A set of categories was 
created based on this initial review. After the data 
was collected, the courses were mapped to this 
list of categories, similar to a process followed by 
Yang & Wen (2017) where they surveyed 
university IS program curricula found on their 

websites. Multiple authors independently 

reviewed the course descriptions and determined 
which category each course mapped to. If a 
course did not match any existing category, a new 

category was created, and all authors were 
notified of the new category. The next step was 
to reconcile the independently categorized lists. 
In cases where different categories were selected, 
the authors discussed and decided on the final 
categorization through peer debriefings following 
a consensual qualitative research approach. 

 
Scientific Field and Technology Analysis 
In addition to categorizing courses, the scientific 
fields to which these blockchain courses primarily 
belong were determined. The analysis involved 
examining the offering department titles and 

course descriptions to ascertain the primary field 
they were associated with. This classification 
helps in understanding the interdisciplinary 
nature of blockchain education as lots of courses 
have multidisciplinary approaches. 
 
The interplay of blockchain with other emerging 

technologies was another critical area of analysis. 
Courses were reviewed to identify content 
covering the intersection of blockchain and 
artificial intelligence (AI), internet of things (IoT), 
and cybersecurity. This was achieved by carefully 
selecting synonyms and searching the course 
descriptions for references to these technologies. 

Understanding these connections provides 
insights into how blockchain is being positioned 

within the broader technological landscape and its 
relevance as an enabler of innovation. 
 

4. FINDINGS AND DISCUSSION 

 
Various university departments are providing 
blockchain courses as listed in Table 1. While 
Computer Science and Information Systems 
departments host the majority of the blockchain 
courses, individual courses are also offered by 
more uncommon departments such as Biology, 
Literature, and Political Science. A more detailed 

overview of departments and an allocation to 
respective scientific fields is shown in Appendix A. 
 

The number of blockchain courses offered by 
universities varies. Most schools (381) do not 
offer any blockchain courses (Figure 3). However, 
151 schools offer at least one; 76 at least two; 

and two schools offer a portfolio of at least 10 
blockchain courses (Figure 3). 
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Department Count 

Computer Science 70 

Information Systems 67 

Finance 46 

Business & Strategy 34 

Law 31 

General Management 14 

Technology Management 11 

Accounting 10 

FinTech 8 

Mechanical & Electr. Engineering 7 

Comp. Science and Engineering 7 

Supply Chain Management 7 

Math, Statistics, and Insurance 6 

Economics 6 

Business Analytics 5 

Cyber Security 4 

Public Administration 3 

Data Science 3 

Entrepreneurship 3 

International Business 2 

Other 17 

Table 1: Departments Offering Blockchain 
Courses 

  

 
Figure 3: University’s Number of Blockchain 

Courses 
 

The majority (72%) of the blockchain courses 
being offered are at the undergraduate level; 

23% at the graduate level; and 5% can be taken 
at both the graduate and undergraduate levels. 
 
A greater total number of public universities offer 
blockchain courses (89 Public vs 62 Private, see 

Table 2). However, in looking within the 
university types, a greater percentage of the 
private universities offer blockchain courses.  
36% of the private universities offer at least one 
blockchain course.  Whereas only 24% of the 
public universities offer blockchain courses. 

 

 
Figure 4: Academic Level of the Offered 

Blockchain Courses 

 

 Count Total Percentage 

Private 62 172 36.1% 

Public 89 366 24.3% 

Table 2: Universities Offering Blockchain 

Courses 
 
In general, universities that have a larger 
undergraduate population offer at least one 
blockchain course.  Universities with 25,001 to 

30,000 students show 56% offering at least one 
blockchain course. Those with 30,001 to 35,000 
students have 63.2% offering at least one course. 
Ultimately, all the schools reviewed with an 
undergraduate size of 40,001 to 50,000 offer at 

least one blockchain course (Table 3). 
 

University 
Size 

Count Total Percentage 

0 - 5,000 30 169 17.8% 

5,001 - 

10,000 

36 148 23.6% 

10,001 - 
15,000 

18 71 25.4% 

15,001 - 
20,000 

19 46 41.3% 

20,001 - 
25,000 

11 34 32.4% 

25,001 - 
30,000 

14 25 56.0% 

30,001 - 
35,000 

12 19 63.2% 

35,001 - 
40,000 

3 9 33.3% 

40,001 - 

45,000 

2 2 100.0% 

45,001 - 
50,000 

2 2 100.0% 

>50,001 2 3 66.7% 

Table 3: Number of Undergraduate Students 
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Appendix A provides a diagram showing the 

number of blockchain offerings by scientific field 
and university department. The largest area 
offering blockchain courses is Business with 216 

courses overall. Within this area, Information 
Systems (67) as well as Finance and FinTech (54) 
have the greatest number of courses being 
offered. These two fields make up 56% of the 
total area course offerings. The second largest 
field with 85 courses is Computer Science 
including subcategories such as Cybersecurity 

and Data Science, along with the majority of 
courses (70) dedicated to general computer 
science, constituting 82% of the total area course 
offerings. Law makes up the third largest field 
with 31 offerings comprising of Law & Compliance 
departments. Arts & Sciences as well as 

Engineering are close to one another with their 
number of courses at 14 and 15, respectively. 
Eight courses in Math, Statistics, and Insurance 
departments made up 57% of the offerings in Arts 
& Sciences. Mechanical & Electrical Engineering 
(7) and Computational Engineering (7) 
department offerings made up 93% of the 

Engineering area offerings.   
 

Category Name Courses in 
Category 

Fundamentals & 
Overview 

140 

Digital Assets & 
Cryptocurrencies 

71 

Technical Development 66 

Business Implications 33 

Law and Compliance 29 

Supply Chain and 
Governance 

12 

Interplay with other 

Technologies 

6 

Other 4 

Grand Total 361 

Table 4: Blockchain Course Categories 

 
To categorize the courses, we reviewed the data 
collected from each university and identified 
distinct thematic areas based on the content and 
focus of the courses. Table 4 shows the categories 

and the number of courses which were identified 

in these categories. The largest category of 
courses with 140 identified was the Fundamentals 
& Overview category. Digital Assets & 
Cryptocurrencies as well as Technical 
Development categories follow that with 71 and 
66 courses identified in those categories, 

respectively. The next grouping of categories is 
those that focus on Business Implications (33) as 
well as Laws and Regulations (29). The final two 

categories are the ones on Supply Chain and 

Governance, which dropped to 12 and Interplay 
with Other Technologies with six courses 
identified in this category.  

 
In addition to these findings, the review of the 
courses also reveals a focus on how emerging 
technologies interrelate with blockchain, either by 
enhancing its functionalities or by relying on them 
as foundational support and trust anchor. 
Appendix B provides a chart showing the different 

types of emerging technology trends which were 
discussed within the Blockchain courses. AI & 
Machine Learning was mentioned by the most 
blockchain courses (30). This was followed by 
Internet of Things (18) and Non-Fungible Tokens 
(15). Finally, Appendix C provides exemplary 

course descriptions of current blockchain courses 
showing how necessary competences and 
meaningful synonyms are covered, including the 
quantitative analysis of how frequently the 
requested competences appear across these 
courses. 
 

5. CONCLUSION 
 

This study explores blockchain course offerings in 
AACSB universities in the US. After assessing 533 
universities, it was found that 151 of them offer 
at least one blockchain course, with a higher 
likelihood of such courses being offered in 
universities with larger undergraduate 

populations. While there are varying course 
topics, the majority deal with fundamentals of 
blockchain solutions and their basic 
functionalities. Additionally, a significant number 
of courses cover topics related to digital assets 
and cryptocurrencies. The largest percentage of 

course offerings occurs in computer science 
departments, with information systems and 
finance following. The interdisciplinary nature of 
blockchain technology is demonstrated by also 
having exceptional domains, such as biology, 
literature, and political science represented.  
 

According to our findings, blockchain education is 
increasingly interconnected with other relevant 
emerging topics, such as artificial intelligence and 

digital twins. This integration underscores the 
necessity for students to understand the 
interconnected nature of modern technological 
ecosystems. It is also demonstrated that more 

than just technical skills are required; social, 
methodological, and personal competences are 
also relevant and addressed in many courses. 
This holistic approach to competency 
development is crucial to ensure that students are 
well-equipped in a multifaceted landscape of 
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emerging technologies.  

 
Future research should aim to further evaluate 
the topics covered in blockchain courses, as well 

as industry needs. It would be valuable to 
determine which disciplines are addressing each 
competency and how that aligns with industry 
demands. Researchers should look at job level 
competency needs and determine how they 
reconcile with the blockchain competencies. 
Research should also replicate this study in five 

years to assess any changes in course offerings. 
This will not only be valuable for blockchain 
research but will also help illustrate how topics 
evolve over time in any discipline. 
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Appendix A. Number of Blockchain Courses by Scientific Field and Department 

 

 

 
 

 

 

Appendix B. Mentions of Emerging Technology Trends Considered in Blockchain Courses 
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Appendix C. Course Examples Addressing Relevant Blockchain Skills 

 

 
 
 [1] American University - School of Business - “Blockchain Applications” 

 [2] California State University - College of Business & Public Administration - “Supply Chain Security and Blockchain” 

 [3] University of Connecticut - College of Engineering - “Network Security” 

 [4] Pepperdine University - Business School - “Emerging Technologies and Blockchain Security” 

 [5] Saint Louis University - School of Business - “Blockchain Technologies” 

 [6] University of Buffalo - School of Engineering and Applied Sciences - “Introduction to Blockchain” 

 [7] University of Tulsa - School of Computer Sciences - “Blockchain FinTech” 

 [8] Wake Forest University - School of Business - “Blockchain and Crypto Assets” 

 [9] Purdue University - School of Business - “Blockchain Technology For Business Applications” 

 [10] Fordham University - School of Business - “Blockchain Technology” 

 [11] Boise State University - College of Engineering - “Introduction to Blockchain” 

 [12] Cornell University - College of Business - “Introduction to Digital Technology/Transitions” 

 

 

 
  

Technical Competences

Methodological Competences

Social Competences

Personal Competences

“Students discuss the 
laws, theoretical 
justifications, and 
suggest new and creative 
reforms.” [10]

“The course demon-
strates how the blockchain 
technology is applied in 
different business areas to 
improve efficiency and effect-
tiveeness of operations.” [9]

Efficiency Orientation Creativity and Research Problem Solving
“A course to understand 
blockchain technology 
and its applications to 
solve real life problems 
in various domains.” [11]

Work effectively

“This course equips 
business managers to 
effectively, identify, 
recognize, and evaluate key 
risks to business 
information systems.” [12]

Willingness to Learn

Leadership CollaborationCommunication

“The course requires a 
willingness to read and 
reread and discuss technical 
documentation and 
literature that is essential.” 
[8]

“Students will build 
practical knowledge of block-
chain business applications
and enhance management 
and leadership skills” [4]

“The course contains
principles and practices of 
how to provide
secure communication 
between computer 
systems.” [3]

Supply Chain Mngmt.Technical BC Basics

Business and Finance Appl. Development Security Engineering
“Consensus mechanism 
design and its security, 
privacy enhancement for 
blockchain applications and 
performance 
improvements” [7]

5 19 16 13

2

156

7591185

228 30

“The course discusses     
DApp development using 
programming in Solidity 
language to illustrate smart 
contracts with Remix and 
Truffle environments.” [6]

“The course teaches the 
importance of creating a 
secure end-to-end supply 
chain infrastructure and the 
use of blockchain-enabled 
smart contracts.” [2]

“Topics include            
blockchain fundamentals: 
what it is and what it can do, 
as well as the value 
proposition to different 
stakeholders.” [1]

“Course topics include       
the overall concepts and use 
cases to understand the 
potential business value and 
integration hurdles of 
blockchain technologies.” [5]
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1. INTRODUCTION 

 
In 1870, the Magic Lantern, or stereopticon, 
created new opportunities for teaching and 
learning, as this early version of the slide 
projector allowed educators to show images from 

around the world in their classrooms for the first 
time. The stereoscope of the late 19th century and 
early 20th century joined separate left-eye and 
right-eye images so its wearers could see them 

as a single three-dimensional image. Originally 
intended as an educational device for adults, the 
View-Master™ introduced in 1939 at the New 

York World’s Fair, quickly became a popular 
children’s toy, as it enabled high quality color 
photographic images to be viewed in stereoscopic 
reality for the first time. Fast forward to today and 
we are now considering how to integrate virtual 
reality (VR) in the classroom. Instead of seeing 

still images of a far-off land, students can now 
place themselves in a completely immersive 
environment, where they can explore the 
Pyramids of Egypt, design gathering spaces to 
meet up with friends or colleagues from around 
the world, design and visualize three-dimensional 

objects, and engage in conversations with virtual 

avatars who never run out of patience, in ways 
that were unimaginable just a generation ago. VR 
has the potential to revolutionize education by 
creating new environments where learners can 
interact not only with the world around them, but 
also in worlds that would otherwise not exist 
(Bekele et al., 2018; Dunmoye et al., 2024; 

Fabris et al., 2019). 
 
According to the World Economic Forum, VR will 
reshape the future of education (The Future of 
Education Is in Experiential Learning and VR, 
2022). Accordingly, colleges and universities are 

evaluating how VR can be integrated into the 
curriculum, not only for technology courses but 

across departments. Oftentimes faculty within the 
technology-based department are tasked to 
evaluate tools used throughout the university. 
This paper describes the VR initiatives undertaken 
at three higher education institutions. 

  

 
Figure 1. Conceptual image showing a 

classroom using Virtual Reality (VR). Image 
generated with assistance of AI.  

 
2. LITERATURE REVIEW 

 

This paper refers to virtual reality (VR) as a 
technology most often experience by viewing 

completely computer-generated immersive 
images in a specialized headset; augmented 
reality (AR) as viewing digital content such as text 
or holograms superimposed on the real world, 
and extended reality (XR) as an umbrella term 

that combines these and potentially other 
immersive technologies. Figures 1 and 2 illustrate 
these concepts.  
 
The iLRN State of XR Outlook Report (Lee et al., 
2021) presents needs and opportunities, barriers, 

technologies, and developments for 
implementing immersive learning scenarios 
across the educational spectrum. This study 
explores three major questions as inspired by the 
iLRN report:  

 
• How can immersive technologies enhance 

learning needs and take advantage of 

new prospects for learning?  

• What are the major obstacles that 

institutions face when considering how to 

adopt immersive technologies? 

• Which supporting tools and digital 

technologies could change how 
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instructors teach and have an impact on 

how students learn? 

 
Figure 2. Conceptual image showing the 
use of eXtended Reality (XR) in an urban 

environment. Image generated with 

assistance of AI. 

VR Opportunities 
The convergence of generative artificial 
intelligence (AI) with XR technologies whereby AI 
driven avatars can participate in a virtual 

environment, will also create new opportunities 
for individualized instruction and learning across 

disciplines and industries. Generative AI can 
enrich VR experiences by providing intelligent and 
more human-like interactions (Chamola et al., 
2023). 

 
Immersive learning environments can provide 

authentic learning experiences for students 
through activities such as virtual field trips, 
simulations, meetings, and opportunities for 
collaboration (Juliana et al., 2022; Pirker & 
Dengel, 2021). While VR shows a promise as a 
pedagogical tool, additional research is needed to 
better understand its effectiveness and best 

practices for integrating it into the educational 
experience (Hamilton et al., 2021). 
 

VR field trips transport learners to visit cultural or 
business locations that students could otherwise 
not experience in person to get a sense of “being 
there.” VR simulations enable humans, 

represented as avatars, to participate in 
simulations of real-life scenarios, such as 
interview preparation, effective speaking, 
healthcare or customer experience. Meeting in 
common virtual spaces allows for participants in 
different physical locations to gather for a 

synchronous experience, as an alternative to 

Zoom. Virtual meeting spaces often have ambient 
sound for a more realistic experience, offer 
breakout rooms, and other collaborative features 

to create a virtual community among participants.  
Designing customized avatars can increase a sese 
of presence and promote successful group 
interactions in networked VR meeting spaces 
(Han et al., 2022). 
 
Offering immersive learning at a business 

university exposes students to new technologies 
that they may see in their future digital 
workplace, enhancing their employability. VR 
applications also enable collaborators in separate 
locations to analyze the same dataset and build 
visualizations together seamlessly and in real 

time. Many business schools are already using VR 
to deliver executive education, for cross-cultural 
communication, and virtual conferences. College 
Cliffs provides several examples of how colleges 
are using VR for education. (Weems, 2023).  

 
3. DISCUSSION 

 
Faculty members at three different universities 
who implemented a diverse set of learning 
activities involving VR were asked to reflect on 
their experience with the goal of sharing lessons 
learned with other universities considering a VR 
initiative. Respondents were given a set of 

prompts to consider in writing up their reflections 
(see Appendix A). 

 
A common theme at all three institutions is the 
selection and configuration of mobile device 
management (MDM) software. MDM is essential 

when implementing a large-scale deployment of 
headsets, as it allows administrators to install and 
update applications remotely on each device at 
the same time, control the content that users can 
interact with, and monitor the usage and status 
of each device in the collection, as shown in 
Figure 3. Meta provides MDM software for 

managing its Quest brand of headsets, while 
third-party solutions also exist which often 
support devices from multiple vendors and have 
different features. Fees are usually based on the 

number of devices being deployed annually. In 
addition to pricing models, administrators should 
consider ease of use, critical features needed 

such as whether or not you need to track student 
usage at the headset level or the application level, 
compatibility with current devices and those likely 
to be purchased in the future, and scalability, 
when selecting an MDM solution.  
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Figure 3. Mobile Device Management 

Software. 
 

A second common theme was the creation of a 

dedicated physical space where students can 
gather to participate in VR activities. Repurposing 
existing classrooms is often common. Factors to 

consider when creating a dedicated VR lab space 
include: 

• the size of the room, to ensure that VR 

headset-wearers have ample space to 

move around without bumping into 

anyone or anything.  

• wireless Internet connectivity, with ample 

bandwidth to provide a smooth user 

experience 

• ample and secure storage space and 

power strips to charge headsets when not 

in use.  

• Procedures or cleaning and sanitizing 

headsets between use 

• large displays to project headset content 

for those not wearing headsets to see 

• create procedures for students to sign out 

headsets for home use 

• A dedicated staff to manage the VR lab 

Figure 4 shows Bentley University’s VR classroom 
with equally spaced seating and large monitors on 
the walls for displaying a headset image so 
onlookers can participate. Students were wearing 
Quest 3 headsets and viewing the marine biology 

videos described in Case C below. 
 

Case Institution Setting VR Applications Findings 

A 
Nichols 
College 

First-Year Effective 
Speaking Course 

• VirtualSpeech (public 

speaking) 

Positive student  
feedback, 
increased 
engagement 

B 
Bryant 

University 
VR Lab used in many 
disciplines 

• Google Earth (earth 

visualization) 

• Ovation VR (public 

speaking) 

• Virtualitics (3D Data 

Visualization) 

• YouTubeVR (immersive 

video) 

• Various Games  

Staffing and 
training challenges, 
increased student 

interest 

C 
Bentley 

University 

Metaverse Course, 

Marine Biology, 
Career Readiness and 
“Soft Skills” Training 

• FrameVR (immersive 

space designer) 

• Instructor-created Marine 

Biology Immersive Videos 

• BodySwaps (Soft Skills) 

Positive student 
experiences, 
Hands-on learning, 
opportunities for 

student leadership 

Table 1: Summary of VR in Business Education Cases 
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Figure 4. A VR Classroom. 

 
Case Studies 
Table 1 summarizes the general settings, VR 

applications used, and findings of VR 
implementations at three universities. Details of 
each case study follow. 
 
Case A – Nichols College 
Nichols College is an AACSB business school in 
the northeast U.S. primarily serving an 

undergraduate population of approximately 1200 
students. Nichols College began exploring VR as 
a teaching tool in the fall of 2022. The institution 
received a Department of Education grant (Grant 
#P116Z230123) that included funding for 
hardware purchase, software licenses, and funds 

for faculty to integrate VR into their curriculum. 
The funding began in the Fall of 2023 and is 
designed to cover all 3 years of our pilot project. 

 
Headset Evaluation. We spent close to one year 
evaluating and selecting the headset along with 
the Mobile Device Management (MDM) tool. The 

headsets and MDM tools were evaluated by a 
team that included faculty and IT. Our initial plan 
was to create a tethered headset lab with 12-16 
nodes. However, in evaluating the various 
software tools we were convinced that the power 
of the untethered headsets would be adequate for 
our needs which would a) reduce the cost allowing 

us to expand to having 150 devices instead of 12-
16, b) save on retrofitting a dedicated classroom 
to handle the tethered headset pods, and c) 
potentially achieve greater adoption since 
students would be able to use them in their 

homes or dorms. In the end we decided on 150 

headsets including a mix of Meta Quest 2 and 
Meta Quest 3 untethered headsets and the Meta 
for Business MDM tool. While there were other 
MDM tools we evaluated that were cheaper, 
having the MDM tool by the same vendor as the 
headsets (Meta) ensured that support would be 
centralized and there were less risks of the 

headsets having issues with the MDM tool. 
 

Headset Deployment. Our acquisition primarily 

consisted of Meta Quest 2 headsets. However, we 
also procured several of the more advanced Meta 
Quest 3 headsets to support potential augmented 

reality applications. We found the Meta Quest 2 

headsets to be quite a bit cheaper in price than 
competing headsets from other vendors and 
realized we could purchase twice as many of 
these headsets over the competing products. 
While we budgeted for extended batteries and 
higher end head straps, we decided to hold off the 
decision of purchasing these until after our pilot. 

The only additional items we purchased were 
bags designed to hold the headset and controllers 
and additional AA batteries to have on hand for 
the controllers (while the headset is rechargeable, 
the controllers are not unless you replace the 

batteries with rechargeable batteries). We gave 

each headset a unique name in Meta for Business 
and used a labeler to label the headset and 
controllers which ensured that headset being 
returned matched the ones deployed.  
 
Students were loaned a headset and carrying 
case to be used for the six weeks of the pilot. 

They signed a contract stating that they were 
responsible for reimbursing the cost of the 
headsets if they were not returned. We stressed 
to the students when we handed out the headsets 
that since the headsets were enrolled in the Meta 
for Business assigned to the university, the 
headsets would be unusable if we were to shut 

them down which we could do through the MDM 
tool.  
 
With Meta for Business, applications that are 
certified by Meta are easily deployed without 
having to install the software manually on each 

headset. This caused us to switch vendors for the 
public speaking tool, as the one we initially 
identified was not certified while VirtualSpeech 
was certified. Had we selected the first option, we 
would have had to install the application on each 
headset individually. This might be manageable 
on a small number of headsets but does not scale 

for larger deployments. The MDM also supports 
uninstalling applications from all registered 
devices.  

 
Project Plan Going Forward. Our project plan 
is to pilot VR in a new course each year across the 
three years of the project. We selected the tool 

VirtualSpeech (https://virtualspeech.com/) which 
we piloted for the first year in a course titled 
Effective Speaking. Figure 5 shows a virtual 
boardroom environment where users can practice 
public speaking, overlayed with analysis of a 

https://virtualspeech.com/
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user’s scores on various dimensions related to 

their speaking simulation.  
 

 
Figure 5. VirtualSpeech 

 
Effective Speaking is a core course required of all 

first-year students. While we usually offer 

approximately 8 sections of Effective Speaking 
each semester, the pilot was done in one section 
so we could evaluate how things went before 
scaling to all sections. The section selected had 
24 students and was taught by the course 
coordinator who was enthusiastic about the 
technology but had no prior experience with VR.  

 
Each student was provided with a Meta Quest 2 
headset halfway through the semester to use for 
the rest of the semester. We did not install any 
other applications on the headsets, but students 
had access to the factory-installed applications. 
Students were able to install applications from the 

Meta Store if they chose to do so. We adopted this 

approach hoping that without restrictions on their 
use, students would be encouraged to explore 
their capabilities and overcome any preconceived 
challenges such as experiencing motion sickness 
when using their headsets. If students were 

comfortable using the headsets, that might 
increase overall usage of the VirtualSpeech 
application. While VirtualSpeech has embedded 
learning paths and lessons, we did not make any 
of them mandatory for the pilot. Instead, we were 
interested in learning if students would complete 
the lessons simply to help their own performance, 

or if they would explore the application further on 
their own. We surveyed the students at both the 
beginning and end of the pilot to gather feedback.  
 

Results. Overall, the students’ reaction was 
extremely positive. A sample of the positive 
responses include: 

• “I found it to be helpful to get my words 

straight for my speech.” 

• “Felt like it helped me feel more 

comfortable in front of real people.” 

• “It helped in many ways and gave me 

many different outlooks on different 

speeches.” 

There was hesitation by a few students to use the 
headsets based on comfort of the headsets or the 
challenge of wearing the headsets with certain 
hair styles. 
 

Only a few students completed the prewritten 
lessons provided in VirtualSpeech; most used the 
open virtual audience feature to practice their 
public speaking skills. A few students admitted 
that they did not use VirtualSpeech at all. The 
instructor felt that introducing the VR component 
to the course was helpful and encouraged its use 

in all sections in future semesters. We intend to 

integrate the supplied lessons from VirtualSpeech 
into the syllabus so they can act as assignments 
throughout the semester. 
 
Most students also said that they used the VR 
headset for other activities, the most popular 

being watching YouTube videos. The consensus 
with the responses was that the use of the 
headsets was fun. While cases of students 
experiencing nausea and motion sickness were 
reported in other studies, none of our students 
claimed to have any issues with either.  

 
Case B – Bryant University 
 
Background. Bryant University is a private 

AACSB university located in the northeast U.S. 
The university offers a blend of business, liberal 
arts, and health sciences education and serves 

more than 3,500 undergraduate and graduate 
students. The university opened a VR Lab in 2019 
with a grant of equipment from HP as part of the 
Educause-HP Campus of the Future initiative 
(Figure 6). The lab at that time was equipped with 
five HP Z-series graphic stations, a large digital 
display, several 360-degree cameras and 15 HP 

headsets. The initial headsets donated by HP 
were tethered devices, and subsequent research 
led to the purchase of 7 Oculus Rift headsets 
(which were also tethered). See Figure 6. 
 

In 2023, the university library secured a grant to 

upgrade the technology with 20 Meta Quest 2 
(untethered) headsets. The transition from 
tethered to untethered headsets was driven by 
the need for mobility and ease of use, although 
tethered headsets remain valuable for certain 
high-powered applications like Google Earth VR 
which will not run on some untethered headsets, 

due to the intensive graphics processing that they 
require. 
 

https://er.educause.edu/blogs/2018/8/the-campus-of-the-future
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Figure 6. A tethered VR headset is 

connected to a high-powered workstation. 

 
Software Selection. The introduction of VR at 
the university was driven by a collaborative effort 
involving various stakeholders. The Center for 
Teaching Excellence, Information Services, and 
the Director of Academic Computing, and Lab 
Technology played pivotal roles in selecting and 

managing the VR equipment. Several applications 
were available on the headsets in the VR lab. See 
Table 1 above.  
 
These tools offer a wide range of experiences, 
from educational simulations to narrative and 
historical content. A few faculty were consulted 

on the selection of VR software. We used the 
Arbor XR MDM tool to manage the applications on 
our headsets. Some of these applications are free 

and pre-installed while others have licensing fees. 
 
Virtualitics offers advanced capabilities to 
enhance data analysis and visualization through 

immersive technologies. It supports 3D 
visualization and allows users to create complex, 
multidimensional visualizations that are more 
intuitive and easier to interpret than traditional 
charts and graphs (Figure 7). Users can interact 
with data through a VR headset, providing an 

immersive experience that enhances 
understanding and collaboration. Multiple users 
can interact with the same data set 
simultaneously, regardless of their physical 
location, which is useful for teams working 

remotely. 

 

 
Figure 7. Virtualitics Visualizations. 

 
Deployment. The deployment of the VR 

equipment was primarily handled by the 
Academic Computing and Lab Technology team, 
with some initial support from the Center for 
Teaching Excellence. This team was responsible 
for setting up the VR lab, including the installation 
of a data wall, a large interactive digital display 

that presents data in an interactive or engaging 
way, with the help of outside contractors. The 
support structure evolved over time, with the 
library taking over some responsibilities from the 
Center for Teaching Excellence in 2021. 
Currently, the library and Academic Computing 
team collaboratively manage the hardware and 

software, ensuring the VR lab's functionality.  
 
To manage the VR headsets, the library employs 
a mobile device management (MDM) tool using a 
library-owned cell phone. This approach ensures 
that the headsets are well-maintained, and 
updates are efficiently managed. 

 
Results. Several challenges emerged during the 
deployment and ongoing use of VR technology. 
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Staffing was a significant issue, as there were no 

dedicated personnel to manage the VR lab. Staff 
members from other departments, already 
burdened with full-time responsibilities, had to 

take on additional roles to support the VR space. 
This issue was partially mitigated in the Spring 
2024 semester with the introduction of student 
staff to support open hours in the VR lab. 
Knowledge and training presented another 
challenge. The staff responsible for supporting 
and training others on VR usage had to learn the 

technology independently. This self-taught 
approach, while effective, highlighted the need 
for more structured training programs. 
 
Faculty are encouraged to incorporate VR 
applications into their teaching/research. A few 

workshops are offered by the vendors and staff 
from libraries to train faculty on the use of VR 
applications. Some faculty also self-taught 
themselves. Several courses (data visualization, 
text mining, and data science capstone) that 
covers data visualization have brought students 
to the VR lab to use Virtualitics. Students in other 

communication and biology courses use VR 
applications including Ovation VR and Google 
Earth.  
 
The lab has open hours that allow students to 
walk-in to experience VR and/or work on their 
research project. In addition, the VR lab has been 

used as a showcase to potential students/parents 
during open house or corporate partners during 

their visit. It has been incorporated into the data 
science summer camp for high school students. 
However, the lab has a limited capacity of 15 
students since it only has five workstations with 

each station having 3 VR headsets. This 
restriction hampers the lab's widespread use. For 
larger classes, instructors must split students into 
two batches.  
 
While many students initially had no prior 
experience with VR, interest and engagement 

have grown over time. The VR lab's open 
experimental hours have become a valuable 
resource for students to explore and familiarize 
themselves with the technology. Students 

enjoyed using various applications and playing 
games. However, some students and faculty have 
reported feeling uncomfortable or experiencing 

nausea after wearing VR headsets for extended 
periods. 
The university is preparing to expand its VR 

capabilities. While the current lab will continue to 

serve the entire campus, a new data visualization 

classroom will be established in the new College 

of Business building, for dedicated use by data 

visualization courses.  

 
Case C – Bentley University 
 
At Bentley University, a business-focused 
university in New England, we share several 
examples of the use of virtual reality and for 

business education. 
 
Living in the Metaverse. In Fall 2022, we 
introduced an experimental course, living in the 
metaverse, focused on the business technology 
and social impacts of the metaverse at a time 

when Meta (formerly known as Facebook) had 
just rebranded and VR technologies were 
becoming accessible. (Frydenberg et al., 2024) In 

the context of a first-year discovery seminar, 
“Living in the Metaverse” integrated standardized 
college-readiness topics with hands-on activities 
with collaborative assignments and class 

discussions to present a multidisciplinary 
exploration of the metaverse from business, 
technology, and societal perspectives. Students 
explored existing metaverse environments such 
as Decentraland, participated in virtual 
communities, and explored VR hardware and 
applications. In addition to readings from trade 

and research publications, the course culminated 
in students applying metaverse design principles 
to create their own immersive meeting spaces 
using the FrameVR platform that reflected 

elements of popular culture such as the hospital 
lobby below from the popular Gray’s Anatomy TV 

series. (See Figure 8.) The scenes that students 
created were of topics of their own interest; from 
a business education perspective, the key aspect 
of this assignment was to explore a software tool 
to build an immersive environment and apply best 
practices when doing so. 
 

Lessons learned from the course included that 
hands-on activities with virtual reality headsets 
helped make metaverse concepts easier to grasp, 
and that students still had concerns about 
widespread use of the metaverse, including 
privacy and security. 
 

Implementation. At the time this course was 
offered, our university had only four Quest 2 
headsets available, so students needed to sign up 
in a computing lab to reserve time to use them. 
Tutors trained in using the headsets assisted the 
students, for many of whom, this was their first 

academic use of VR. We found that hands on 
experience with VR made learning about the 
metaverse much more tangible, and as the course 
evolved for a second and third offering, assigned 
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students to have hands-on VR experiences early 

in the semester. 
 
 

 
Figure 8. Living in the Metaverse scene. 

 
Deploying VR with Bodyswaps. As participants 
in the Meta University Program (Clegg, 2023), our 
university explored the use of the Bodyswaps 
applications for developing practical life skills 
such as interview training or conflict resolution.  

 
The VR applications we used to introduce VR 
technology to our campus were developed by 
Bodyswaps, a UK company. Participants tried 
modules on topics from preparing for job 
interviews and public speaking to diversity and 

inclusion and having difficult conversations. By 
completing these modules, students explored 
essential skills: learn how others see them; 
develop self-awareness; practice self-
introductions; build confidence talking to new 
people; practice communicating ideas clearly and 
with confidence; and prepare for job interviews. 

One of the main benefits of the Bodyswaps 
application is the feedback provided to the user 
on their performance of each module. Users and 
their avatars “swap” places so that the user can 
then see how they reacted or performed. See 
Figure 9. 
 

This was a multi-step endeavor led entirely by 
student technologists employed in the 

university’s CIS Sandbox technology lab. Upon 
receiving the VR headsets, they managed the 
entire project and developed a project plan as 
shown below. The group facilitated training 

sessions for more than 150 students, faculty, and 
staff in a two-week period to introduce them to 
immersive education through the Bodyswaps 
training and simulation modules. As a result of 
this successful initiative, the following semester, 
the university’s first-year student discovery 

seminar course piloted the use of the Bodyswaps 

modules across several sections. 
 

 
Figure 9. Student participating in a 

Bodyswaps training. 
 
Among the lessons learned, first and foremost, an 
MDM (mobile-device-management) application is 
essential for managing a network of VR headsets. 
One feature we would like to see is the ability to 
select a headset in use and automatically cast, or 

display, its content on a remote screen on 
demand. This capability enables lab assistants 
helping participants with their headsets to see 
exactly what the participants are seeing in their 
headsets, allowing them to give more detailed 
support or instructions. Often, lab assistants had 

to ask users if they saw a particular screen or icon 
to help troubleshoot their situations. In extreme 
cases, the assistants would have to trade places 

with the users, temporarily putting on their 
headsets so they could help navigate the 
situation. Also, the ability to cast any headset 
display to a screen would allow instructors to 

check in on student progress and allow users to 
share their experiences with the rest of the class 
in the context of a VR demonstration. 
 
Having a dedicated space for using and storing 
the VR headsets is quite helpful. Our campus did 
not have such a space at first, and that meant 

distributing each headset and pair of controllers 
in an empty meeting or conference room, 
calibrating the “guardian zone” around each user 
and setting the height of the floor. Even with a 
dedicated VR classroom, which we later set up at 

our university, it takes about 5 minutes per 

headset to turn on and test prior to using the 
device. 
 
Student tutors assisting the participants 
monitored how users in Bodyswaps reacted and 
interacted with the headsets and the applications, 
and they actively sought feedback. Students 

using the Bodyswaps modules were mostly 
pleased with the experience, which differed from 
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their expectations or previous encounters with 

VR, which were mostly for gaming.  
 
In addition to leading the training, students 

learned the steps involved in deploying a VR 
installation. Tasks included setting up the 
headsets, configuring the device management 
software, teaching other tutor facilitators how to 
use the learning modules, and scheduling and 
facilitating learning sessions. One tutor 
commented, “Although we used the Bodyswaps 

modules in our testing, we weren’t only 
evaluating the program itself. Rather, we 
considered our sessions as proof of concept for 
VR applications in learning-based environments.” 
 
Exploring Underwater Ecosystems. Stoner 

(2024) developed virtual reality experiences 
designed to immerse learners enrolled in a 
natural science course to explore diverse marine 
environments. Providing hands-on learning 
activities “helps students engage more deeply 
and meaningfully with the course material than 
they ever could with a textbook.” Using VR to 

explore these ecosystems addresses issues of 
equity as all students now have access to these 
undersea explorations that might not otherwise 
be available to them (Figure 10). ((Under) Sea 
Change, 2024) See Coastal Marine Ecosystem 
Experience (https://www.eco-mem.com/) for 
more information.  

 

 
Figure 10. Exploring Ecosystems in VR. 
 
This virtual experience in marine biology led to 
both increased student engagement and 
knowledge retention when compared to 

traditional classroom settings. Students felt more 
immersed and connected to the material, leading 
to better understanding and a desire for further 
learning. While not implemented in a business 
context, this marine biology scenario also 
introduces students to how VR technology can 
improve learning and provides an experience that 

they can take to their future workplaces.  

4. DISCUSSION 

 
The discussion thus far has focused on current 
projects that provide a variety of individual 

opportunities for integrating immersive education 
in the information systems curriculum. This 
section presents a next step in immersive 
education and describes two proposed university 
programs that extend VR opportunities beyond 
the undergraduate student population. 
 

From Individual to Collaborative VR 
Most of the examples discussed in this paper 
enable individual learning activities using VR 
tools. Students wear a headset, use an app, and 
have their own individual experience: they 
explore locations virtually, participate in 

simulated experiences with avatars, or complete 
trainings and simulations. Participants have 
similar experiences, but individually. They then 
return to the “real world” to take off their 
headsets and debrief about their virtual journeys: 
how “real” they looked, how intuitive it was to 
navigate in the virtual world they visited, how VR 

added to create an experience that might 
otherwise not be possible. 
 
A trend that is gaining traction in the world of 
immersive education is collaborative VR, where 
participants interact simultaneously with each 
other in shared virtual spaces. Collaborative VR 

can mitigate the sense of isolation by allowing 
participants to maintain a sense of connection 

with their physical surroundings. A user wearing 
a VR headset might sit at their physical desk but 
see a virtual conference room where they join 
other participants, and their avatars have a seat 

at the table. 
 
In these collaborative immersive environments, 
technology takes a secondary role and enables 
opportunities that were previously not possible. 
Users can create their own virtual spaces or 
objects by importing assets and using drag-and-

drop configuration. Table 2 summarizes features 
of some collaborative immersive web-based 
platforms. All provide access via VR headsets as 
well as web-based through a browser. 

https://www.eco-mem.com/
https://www.eco-mem.com/
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Platform Description 

FrameVR Users can create and join 
virtual spaces for 
collaboration, education, and 
events.  

HorizonWorlds Meta’s platform for interacting 

in 3D worlds, supporting 
social interactions, games, 
meetings, and events. 

ShapesXR A collaborative design tool for 
creating 3D models and 
iterating on designs. 

ZoeImmersive A platform for creating and 
sharing interactive 3D 
experiences and building 
immersive lessons. 

Table 2. Collaborative VR Tools 
 
 
Extending Beyond Undergraduate Education 
The increased use of immersive technologies is 
transforming learning experiences not only for 
undergraduate students, but opportunities are 

extending to elementary school through graduate 
school programs at our institutions.  
 
Nichols College is piloting a program with a local 
middle-school to use VR technologies to help 
students learn about language and culture. Using 
VR, students will be immersed in a foreign 

language while visiting locations around the world 

in the target language.  
 
At Bentley University, a professional MBA 
workshop is planned to introduce graduate 
students to immersive technologies, as they are 

rapidly emerging as critical tools for businesses 
seeking innovative ways to engage with 
customers, drive digital commerce, and manage 
operations. This hands-on lab will introduce 
students to the business opportunities and 
challenges associated with immersive 
technologies, focusing on their applications in 

strategic leadership and innovation. 
 
Students will explore the technological 
foundations of immersive experiences, including 

XR (extended reality), virtual reality (VR), 
augmented reality (AR), and mixed reality (MR), 
while examining case studies of successful 

business integrations. The lab will culminate in 
the specification of a VR-enabled business 
strategy project, allowing students to apply the 
concepts they have learned in a practical setting.  
 
Integrating immersive technologies as a teaching 

tool to learn about subject matter as well as about 

business and technology applications represents 

a shift in educational processes. Collaborative VR 
tools will create new opportunities for learning 
from a distance. As these technologies become 

more widespread, they promise to transform 
education at all levels, making learning more 
effective and inclusive. 
 

5. CONCLUSIONS 
 
Overall, we found students excited about using 

VR technology in new ways. While some faculty 
first had concerns about nausea or dizziness, 
students reporting discomfort were rare. We 
found that starting students with activities that 
they enjoyed (such as exploring YouTube videos) 
helped them quickly overcome motion sickness.  

 
Successful configuration and deployment of VR 
headsets often requires institutional technological 
support and infrastructure. These steps serve as 
a guide for managing and deploying a VR 
installation.  
 

• Unbox and label headsets and controllers. 

• Configure headsets on MDM software 

• Set up apps for use on headsets 

• Test and learn the apps to be deployed 

• Train facilitators who will support users in 

the VR lab or with the headset activities 

• Lead or assist at sessions with users 

Careful coordination and the identification of 
division of responsibilities is critical for successful 
deployment. Faculty members must ensure that 
VR applications align with course goals and 
learning objectives. They can help promote the 

use of VR at their institutions by being role models 
for their colleagues who may be resistant to 
adopting new technologies for learning. By 
involving faculty throughout the process 
institutions can ensure that VR is integrated 
effectively into the learning environment. 
 

Institutions have three primary options for 
deploying VR: 

• Tethered (i.e. wired) headsets in a lab 

environment requiring not only the 

headset but also a PC to operate the 

headset 

• Untethered headsets in a lab potentially 

reducing the risk for damage or loss but 

requiring a lab space 

• Untethered headsets loaner program 

which are still under direct control 

through the MDM software  

Table 2 summarizes advantages and 
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disadvantages when considering factors involved 

in a VR deployment.  
  
Overall, the authors found a good variety of VR 

applications spanning both business and arts and 
sciences. This allows IS faculty to collaborate with 
colleagues and departments that they might not 
otherwise do so.  
 
With these deployment guidelines and an 
increasing number of engaging VR applications, 

institutions can create new learning spaces and 
experiences that encourage collaboration among 
colleagues and provide immersive learning 
opportunities in business education and across 
disciplines. 
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expensive, easy to set up, and have 
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a PC. 
 

Non-tethered headsets could be more prone to 
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APPENDIX A  

Respondent Instructions 
 

Instructions: The purpose of this study is to explore how different colleges/universities 
deployed VR technology. I would expect 1-1½ pages per school. Focus on tips and tricks, 
lessons learned, etc. This paper is meant to help other organizations who might be 

considering adopting VR.  
 
The topics below are meant to spur ideas about what worked/didn’t work. You cannot really 
answer all of them in 1 ½ pages, but you should emphasize what you feel the most valuable 
insights you gained because of your rollout. 

 
Background – tell us a bit about your college/university. Describe how VR is being used at 

your school. 

 

Organization (role of IT vs Faculty vs ??) 

• How did the process of purchasing your equipment occur? Who managed it? Was IT 

involved? 

• How did the process of deploying your equipment occur? 

• How did the process of supporting your equipment occur? 

a. What issues did you run into after deployment? 

Training: 

• How were faculty brought up to speed on the technology? 

• How were students trained? 

Headsets: 

• What vendors/headsets did you consider? 

• How did you decide between tethered and untethered headsets? 

Mobile Device Management (MDM) Tools: 

• Did you consider using an MDM tool for managing the VR headsets? Which ones? 

Motivation: 

• Why did you pursue VR in your organization?  

Funding: 

• How did you fund your acquisition? 

Software Tools 

• What tools did you consider?  

• Which ones did you pilot? 

Student Response: 

• What were the student’s responses to the technology? 

Future: 

• Where is your program headed? 

Conclusions: Key lessons learning for any of the above? Advice for other institutions? 
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Performance in Database Normalization 
 

Kevin Slonka, Matthew North, Neelima Bhatnagar and Anthony Serapiglia 
 
 

1. INTRODUCTION 
 

One of the core concepts taught in introductory 
database courses is relational modeling. Despite 
its importance, students encountering this 
concept for the first time often struggle with both 
comprehension and application (Bunch, 2009). 
These challenges often stem from a lack of prior 
exposure to key concepts such as data 

normalization, cardinality, and keys. The abstract 

nature of relational databases further complicates 
the learning process for new students (Freyberg, 
1996). 
 
Common problems for students new to relational 

databases include difficulty in grasping the logical 
structure of data relationships, confusion over the 
syntax and semantics of coding languages such 
as Structured Query Language (SQL), and an 
inability to effectively translate real-world 
scenarios into database designs (Philip, 2007). 
Misunderstandings in foundational topics such as 

primary and foreign keys, normalization forms, 
and query optimization frequently lead to 
frustration and hinder academic progress. 
Further, students often struggle with the 

transition from conceptual design to 
implementation, a gap that is critical for practical 
proficiency in database management (Thompson 

& Sward, 2005). 
 
Given this reality, it is reasonable to hypothesize 
that students with some background in computer 
programming logic and abstract thinking will 
realize higher levels of comprehension and 

achievement than database students who lack 
such background. This study tests that theory by 
testing one primary hypothesis constructed from 
the overarching research question, “What impact 
do prerequisite courses have on student 
performance in database normalization”: 
 

H1: Procedural programming experience does not 
affect student scores on database normalization. 
 
Additionally, this study added two additional 
hypotheses to analyze the remaining two possible 
prerequisite courses: 
 

H2: Object-oriented programming experience 
does not affect student scores on database 
normalization. 

 
H3: Discrete math experience does not affect 

student scores on database normalization. 
 
This research will analyze and discuss the 
student, faculty, and organizational impact of 
these prerequisite courses. 
 

2. REVIEW OF THE LITERATURE 

 

The design of relational databases has been found 
to be a difficult concept for students to grasp 
(Thompson & Sward, 2005; Kung & Tung, 2006; 
Hingorani, Gittens, & Edwards, 2017).  Further 
exacerbating the difficulty are the inconsistencies 

in notational styles for Entity-Relationship 
Diagrams (ERD), the most common technique for 
visualizing relational databases, such as 
Thompson & Sward’s (2005) proposed approach.  
Beyond the issues with diagramming is one of the 
core tenants of relational design, the process of 
normalization. 

 
Pedagogical research into mitigating challenges 
and enhancing the teaching and learning of 
relational database concepts, such as 

normalization, has been conducted for at least the 
past 25 years (Chan, Teo, & Zeng, 2005; Philip, 
2007). Early efforts to improve student 

comprehension of relational database concepts 
often assumed that students needed foundational 
coursework in programming and abstract math in 
order to understand relational modeling (Chilton, 
McHaney, & Bongsug, 2006; Kung & Tung, 2006; 
Zhang, Kaschek, & Kinshuk, 2005). This is further 

worsened by the disagreement of whether third 
normal form (3NF) is satisfactory or if further 
forms should be taught (e.g., 4NF, BCNF, 5NF, 
DKNF, etc.) (Carpenter, 2008). However, work by 
Dominguez & Jaime (2010) and Enciso & Soler 
(2013) and others soon challenged this 
assumption by testing methods of teaching 

relational database concepts through 
contextualization and concept attainment. Much 
of the early research on teaching database design 
focused on the question: Must students 
understand programming and abstraction to 
successfully design relational databases? 
 

Research into cognitive load theory began to 
inform the structuring of course content to avoid 
overwhelming students with complex information 
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prematurely (Batra & Wishart, 2014; Bunch, 

2009). Empirical studies over the past 15 years 
have analyzed student performance in database 
classes to identify effective strategies and 

relevant foundational knowledge, guiding the 
continuous improvement of educational practices 
(Katz, 2020; Mitrovic & Suraweera, 2016). One 
such strategy is providing visualizations and 
ensuring that students have plenty of 
opportunities to interact (Hamzah et al., 2019; 
Folorunso & Akinwale, 2010; Jaimez-Gonzoalez & 

Martinez-Samora, 2020). Tayal & Bura (2012) 
successfully tested a novel approach to teaching 
database normalization to novices through a 
concept attainment teaching method, finding that 
a plurality of students, regardless of prior 
coursework in computing or math, achieved at 

least a satisfactory level of comprehension of 
course content. 
 
Sastry (2015) and, more recently, Sing et al. 
(2021) examined an innovative teaching method 
focused on problem-based learning to enhance 
students’ understanding of core database design 

concepts. Their approach employed practical, 
hands-on problem-solving activities, rather than 
traditional lecture methods. By designing 
teaching examples and homework exercises that 
emphasized both critical thinking and technical 
skills, engaging students in real-world database 
design challenges, their research showed higher 

levels of student achievement as the learning 
process became more interactive. Wang & Wang 

(2023) found similar results by employing 
interactive NoSQL database instruction within 
business education. Their research tests the use 
of practical exercises and projects to help 

students understand concepts, data models, and 
query languages, resulting in improved student 
performance when compared to traditional 
teaching methods. This research background 
informs the experimental design in our study. 
 
The noticeable lack of recent literature brings 

forward the gap this research fills. 
 

3. METHODOLOGY 
 

Five sections of a database management class, in 
which all students were computing majors, were 
studied.  One section was taught at a regional 

campus of an R1 university in Western 
Pennsylvania.  This course did not require any 
prerequisite programming courses or math 
courses.  The second section was taught at a 
Western Pennsylvania Catholic university that 
requires a procedural programming course as a 

prerequisite, though some students also had 
taken an object-oriented programming course as 

well as a discrete mathematics course.  The third 

section was taught at a different Western 
Pennsylvania Catholic college.  This particular 
course had prerequisites of procedural 

programming, object-oriented programming, and 
discrete mathematics.  The fourth and fifth 
sections were taught at the largest public 
university in a particular Western-US state.  This 
university’s database course also did not require 
any prerequisite courses in programming or 
mathematics.  The sum of all participants in this 

study was n=136. 
 
The researchers coordinated their content and 
grading, with all courses teaching the same 
concepts that culminated in an exam on 
normalization.  All sections administered a 

standard exam and all grading was done with a 
standard rubric to ensure the integrity of the 
study.  The exam was a raw data set in a 
Microsoft Excel file that asked the students to 
normalize the data into third normal form.  The 
instructions given to students are shown in 
Appendix A. 

 
In addition to collecting the grades of each 
student, the researchers also gathered data on 
whether or not each student had taken their 
university’s CS1 (procedural programming), CS2 
(object-oriented programming), and discrete 
mathematics course.  The collection of this data 

and further analysis in SPSS allowed for the 
testing of this study’s primary hypotheses: 

 
H1: Procedural programming experience does not 
affect student scores on database normalization. 
 

H2: Object-oriented programming experience 
does not affect student scores on database 
normalization. 
 
H3: Discrete math experience does not affect 
student scores on database normalization. 

 

4. RESULTS 
 
The demographics of the population are shown in 
Table 1 as well in Appendix B Figure 1.  While the 

majority of the participants had taken the CS1 
course, the numbers evened out with CS2 and 
discrete math due to those courses either not 

being a prerequisite of the database course or not 
being a required course in their major. 
  



Information Systems Education Journal (ISEDJ)  23 (5) 
ISSN: 1545-679X  September 2025 

 

©2025 ISCAP (Information Systems and Computing Academic Professionals)                                            Page 47 

https://isedj.org/; https://iscap.us/org  

 

 n % 

Total 136 100.0 

CS1   

Yes 115 84.6 

No 21 15.4 

CS2   

Yes 88 64.7 

No 48 35.3 

Discrete Math   

Yes 71 52.2 

No 65 47.8 

Table 1: Frequencies 
 

The data was then checked for normality to 
determine the proper statistical analyses to run.  
When viewing the scores grouped by each 
prerequisite course it was apparent that the data 
was non-normal but could be argued to be either 
normal or non-normal, depending on whether one 
focused on the “yes” answers or the “no” 

answers, shown in Appendix B Figure 2 with the 
combined histograms and Q-Q plots.  Focusing 
only on the empiric distribution, the normality 
discrepancy is apparent. 
 
The empiric nature of the data’s normality is 
backed up by the Skewness and Kurtosis values, 

which can also lead one to choose either 
parametric or non-parametric analyses due to 

some values being closer to 0 than others, shown 
in Table 2. 
 

  Skewness Kurtosis 

CS1 
Yes -0.391 -0.904 
No -0.117 -0.906 

CS2 
Yes -0.412 -1.086 
No -0.643 -0.493 

Discrete 

Math 

Yes -0.333 -1.137 

No -0.599 -0.181 

Table 2: Skewness & Kurtosis for Normality 
Testing 

 
Because of these inconsistencies, the researchers 

ran both the parametric and non-parametric 
tests.  For each hypothesis the non-parametric 
test (Mann-Whitney U) will be presented followed 
by the parametric test (independent samples T-
Test).  Although the grouping variable only 
contains two groups (yes/no), the researchers 
also ran the stronger ANOVA test, which typically 

requires at least 3 groups, to be completely 
certain that their results were valid (Pallant, 
2010). 

 

H1: Procedural programming experience 
does not affect student scores on database 
normalization. 

Shown in Table 3, the non-parametric Mann-
Whitney U test did not produce a significant 
result.  When running the independent samples 
T-Test, the significance value was taken from the 
“Equal variances not assumed” portion of the test 
due to the significant Levene’s Test for Equality of 
Variances.  This test also did not produce a 

significant result.  The stronger parametric test, 
the ANOVA, corroborated the previous two tests 
with a non-significant finding. 
 

Test Significance 

Mann-Whitney U 0.818 

T-Test 0.468 
ANOVA 0.588 

Table 3: Parametric & Non-Parametric 

Statistics for H1 

 

These results lead the researchers to accept the 
null hypothesis, suggesting that procedural 
programming experience does not affect student 
scores on database normalization. 
 

H2: Object-oriented programming 
experience does not affect student scores 
on database normalization. 
Shown in Table 4, the non-parametric Mann-
Whitney U test did not produce a significant 

result.  When running the independent samples 

T-Test, the significance value was taken from the 
“Equal variances not assumed” portion of the test 
due to the significant Levene’s Test for Equality of 
Variances.  This test also did not produce a 
significant result.  The stronger parametric test, 
the ANOVA, corroborated the previous two tests 
with a non-significant finding. 

 

Test Significance 

Mann-Whitney U 0.321 

T-Test 0.501 

ANOVA 0.534 

Table 4: Parametric & Non-Parametric 
Statistics for H2 

 
These results lead the researchers to accept the 
null hypothesis, suggesting that object-oriented 

programming experience does not affect student 
scores on database normalization. 
 
H3: Discrete math experience does not affect 
student scores on database normalization. 
Shown in Table 5, the non-parametric Mann-

Whitney U test did not produce a significant 
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result.  When running the independent samples 

T-Test, the significance value was taken from the 
“Equal variances assumed” portion of the test due 
to the non-significant Levene’s Test for Equality 

of Variances.  This test also did not produce a 
significant result.  The stronger parametric test, 
the ANOVA, corroborated the previous two tests 
with a non-significant finding. 
 

Test Significance 

Mann-Whitney U 0.519 

T-Test 0.590 
ANOVA 0.590 

Table 5: Parametric & Non-Parametric 
Statistics for H3 

 

These results lead the researchers to accept the 
null hypothesis, suggesting that discrete math 
experience does not affect student scores on 
database normalization. 

 
5. DISCUSSION 

 
This study was a more comprehensive replication 
of a prior study by Slonka & Bhatnagar (2024).  
The prior study was limited with a small sample 
size and the lack of a standardized exam and 

grading rubric.  This study corrected those errors 
while also expanding the sample to more 
universities in more geographic areas.  This 
allowed the results of this study to be more 
generalizable and more legitimate. 

 

The prior study found that having prior 
experience with procedural programming led to 
lower normalization scores and having prior 
discrete math experience also led to lower 
normalization scores.  These results were 
unsatisfactory due to the previously mentioned 
errors.  This study corrects those missteps by 

suggesting that students’ grades on 
normalization are not affected by any of the three 
prerequisite courses tested.  This has multiple 
implications for computing majors that include a 
database course. 
 
First, removing these prerequisites from the 

database course could lead to higher enrollments 

in the class sections.  This would not only benefit 
faculty, ensuring their sections do not get 
canceled due to low enrollment, but also the 
university for obvious financial reasons.   
 

Second, students could be able to take the 
database course earlier in their college career.  
Being able to take a database course in the first 
or second year of a major, instead of during the 
last two years, would allow computing 

departments to strengthen their data-focused 

curriculum, offering higher-level database 
courses as well as other courses that would 
typically require the database course as a 

prerequisite, such as data analytics or data 
warehousing. 
 
Third, the removal of these prerequisites could 
remove the barrier preventing students outside of 
a university’s computing majors from taking the 
database course.  Databases play a role in many 

non-computing majors and having this course 
available for non-computing majors could result 
in the need for many more sections, which also 
translates to dollar signs.  Lastly, it is possible 
that the simpler nature of SQL as a programming 
language could be a gateway for students to 

enroll in more intense computer science courses.  
This could greatly improve enrollment in 
computing majors but would need further 
research to determine legitimacy. 

 
6. CONCLUSION 

 

In investigating student comprehension of the 
relational database model, this study aimed to 
identify the impact of prior knowledge in 
programming concepts and discrete mathematics 
on learning outcomes. Our analysis reveals no 
statistically significant differences in 
comprehension levels between students with a 

background in these areas and those without. 
This finding suggests that familiarity with 

programming or discrete mathematics does not 
inherently translate to a better understanding of 
relational databases. The lack of a significant 
correlation suggests that while programming and 

mathematical skills are valuable, and are a core, 
indispensable component of college-level 
academic programs in the computing fields, they 
may not directly influence a student’s ability to 
grasp the relational database model. 
 
These findings underscore the necessity of 

developing specialized teaching methods tailored 
specifically to relational databases, rather than 
relying on students’ prior knowledge in related 
fields. Emphasizing fundamental database 

concepts from the ground up, using practical 
examples, interactive learning tools, and active 
engagement techniques, may prove more 

effective in fostering comprehensive 
understanding. This study did not test the 
effectiveness of specific teaching methods or 
tools, only the effect of having taken 
programming or math classes before taking the 
introductory database course. We find that 

students should be encouraged to take their first 
database class early in their studies, whether they 
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have already taken programming or discrete 

mathematics or not. 
 
Another limitation, for which it would be difficult 

to control, is any exposure to database concepts 
the students received prior to their college career.  
Although the researchers’ experience leads them 
to believe that these concepts are not found in 
any secondary school curriculum, it remains a 
possibility. 
 

This study highlights the importance of faculty 
engaging in continuous pedagogical research to 
identify and implement teaching practices that 
directly address the unique challenges faced by 
students learning relational databases. Future 
research should explore a broad range of 

instructional techniques, including peer-assisted 
learning, real-world project-based assignments, 
and adaptive learning technologies, to enhance 
student comprehension and retention.  
Additionally, research into different visualization 
tools and other possible prerequisite courses 
could yield fruitful results. 
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APPENDIX A 

 
Normalization Exam (100 pts) 
 

Using the exam-data.xlsx file, create a normalized database (3rd normal form). 
 
Considerations: 

• There are 5 main entities within this data, but you will need 7 to properly design the database. 
• Students enroll in course sections, not courses. 
• Students should be allowed to enroll in multiple course sections. 
• Surrogate keys are allowed and are, in most cases, preferred. You must decide whether the 

data already contains a proper primary key or you need to create a surrogate or composite 
key. 

 
Upload the following item to complete this exam: 

1. ERD (PDF or image file) 
a. Diagram must use correct Crow’s Foot notation. An online tool, such as Lucid Chart, is 

sufficient for this.  
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APPENDIX B 

 

 
Figure 1: Grade Distribution by Institution 

 

 
Figure 2: Histograms and Q-Q Plots 
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Hook 

 
In 2022, Artist Kelly McKernan began seeing her dreamy, sci-fi style of creative images online, but 
there was a big problem—it wasn’t her work. McKernan discovered that people around the world 
were using the prompt “in the style of Kelly McKernan” and generating images through AI platforms 
such as Midjourney and Stable Diffusion. So, in January 2023, McKernan joined artists Sarah 

Andersen and Karla Ortiz in filing a copyright infringement lawsuit against these AI generative 
program developers claiming that the companies infringed the rights of millions of artists. The 
complaint alleges that these AI platforms scraped five billion images from the web during the 

training of their systems and are using these copyrighted materials without the consent of the 
original artists. How can computer scientists and programmers contribute to finding a solution to 
this increasingly complex problem?  

 
Abstract 

 
The rapid rise of AI use is creating some very serious legal and ethical issues such as bias, 
discrimination, inequity, privacy violations, and—as creators everywhere fear—theft of protected 
intellectual property. Because AI platforms “learn” by scraping training materials available online 
or what is provided to them through their human programmers, these systems can easily capture 

copyrighted expressions, such as song lyrics, computer code, stories, or images, and use them to 
generate new works without attribution. This rise in AI use of protected material is spawning an 
array of legal actions as artists, programmers, writers, photographers and other creative individuals 
witness the erosion of their value in the marketplace and the world. As students prepare to enter 
the field, they need to be aware of legal issues and concerns that they may face and methods for 

addressing them. This case focuses on the problem of AI copyright infringement of art and includes 
an exploratory exercise that introduces students to the act of “scraping”—a primary AI training 

method by which copyrighted works may be vulnerable to potential infringement.   
 
Keywords: Teaching Case, Screen Scraping, Data Pools, Metadata, AI Copyright Infringement, AI 
Training 

 
Recommended Citation: Ladwig, C., Schwieger, D., Mitra, R., (2025). Countering the “Plagiarism 
Slot Machine”: Protecting Creators and Businesses from AI Copyright Infringement. Information 
Systems Education Journal, v23, n5 pp 53-61. DOI:https://doi.org/10.62273/PCXH9792 
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Countering the “Plagiarism Slot Machine”:  

Protecting Creators and Businesses  
from AI Copyright Infringement 

 

Christine Ladwig, Dana Schwieger and Reshmi Mitra 
 

 
1. INTRODUCTION 

 
The rapid advancements of generative artificial 
intelligence (AI) are impacting almost every 
aspect of life… even the art world. Creative artists 
are finding that they are competing not only with 
other artists for commissions, but also with 

generative AI programs trained on versions of 

their own work. Issues concerning generative AI 
training datasets continue to surface. 
Researchers in the Data Provenance Initiative 
evaluated 1,858 of the most popular open-source 
publicly available datasets used to train natural 
language processing models (e.g., GitHub, 

Hugging Face, Papers With Code, etc.). Through 
their audit, they found that over 70 percent of the 
datasets had no data licenses. For those that did 
have licenses, “roughly half were incorrect” and 
“29 percent of the incorrect licenses were more 
permissive than the dataset creators had 
intended” (Gent, 2023).  

 
Copyright infringement lawsuits against tech 
companies are being filed and as organizations, 

such as The Atlantic magazine, make searchable 
databases of AI dataset resources available to 
artists, will continue to increase (Gent, 2023). 

Legislation for protecting creative works is in the 
process of being developed; however, this is a 
relatively new territory.  
 
With these advancements in mind, students 
preparing for careers in industry need to be aware 
of and develop skills for addressing dataset 

concerns. This case introduces students to 
copyright concepts and issues associated with 
machine learning training datasets through the 
examination of current legal actions, responses 
by industry standard setting bodies to putting 
safeguards in place, and a hands-on exploratory 

exercise in which students scrape a site for 

images and examine their metadata. 
 

2. PLAGIARISM SLOT MACHINE 
 
Kelly McKernan is a very successful fantasy artist 
with famous clients including Horse Comics, 

Stranger Things, and ImagineFX. Within the last 
few years, another group of artists have been 

posing a challenge to McKernan’s position in an 

already limited marketplace—AI generative 
programs such as Midjourney and Stable 
Diffusion. It was discovered that people around 
the world were using the prompt “in the style of 
Kelly McKernan” and generating images through 
these AI platforms. Over 11,000 images in 

McKernan’s distinctive style were found on one 

platform server alone, and all were generated 
without the artist’s consent or input (Chow, 
2023).  
 
Artists’ Style Reproduced by Generative AI 
McKernan noted that opportunities for creating 

art are disappearing as AI generative programs 
increase in use; for instance, prior to the rise in 
Midjourney/Stable Diffusion, McKernan was 
securing multiple commissions per month. But 
now, some of those opportunities are flowing to 
the AI generative programs: “It’s…pretty wild to 
know that instead of hiring me (McKernan) for a 

book cover, someone can just go into a program, 
use my name to emulate something close enough 
and good enough, at a fraction of the price” 

(Chow, 2023). And the feeling of violation by 
artists is significant, according to McKernan “AI is 
not a tool, it's a plagiarism slot machine" (Dean, 

2023). 
 
McKernan and Other Artists File Lawsuit  
In January 2023, Kelly McKernan joined artists 
Sarah Andersen and Karla Ortiz in filing a 
copyright infringement lawsuit against these AI 
generative programs claiming that companies 

such as Midjourney and Stable Diffusion infringed 
the rights of millions of artists. The complaint 
alleges that these AI platforms scraped five billion 
images from the web during the training of their 
systems and are using these copyrighted 
materials without the consent of the original 

artists. The suit also stated that, “These 

companies benefit commercially and profit richly 
from the use of copyrighted images…the harm to 
artists is not hypothetical, as generative AI art is 
already sold on the internet, siphoning 
commissions from the artists themselves.” The 
original suit was filed in January 2023 and 

amended in November of the same year to add 
seven plaintiffs and one new defendant, Runway 
AI.  
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Tech Companies Sued 

Artists are not the only creators that are feeling 
the sting of AI’s dominance in their industry. On 
November 3, 2022, Microsoft Corporation and its 

computer code-sharing website GitHub, as well as 
artificial intelligence firm OpenAI, were sued in 
the U.S. District Court for the Northern District of 
California. The class-action complaint (J. DOE 1, 
et al., Plaintiffs, v. GITHUB, INC., et al., 
Defendants) claimed that the companies’ AI-
powered programming tool Copilot infringed 

copyright by using millions of lines of human-
written code without proper attribution. According 
to reporters for NewScientist, this is the “first big 
copyright lawsuit over AI and potential damages 
could exceed $9 billion” (Wilkins, 2022). 
  

Software Programmers’ Work Violated 
Around the same time that the action against 
Microsoft and Open AI was filed, internet chatter 
began to blanket the Web with similar claims of 
AI infringement against software coders, artists, 
writers, and other content creators. For instance, 
in October 2022, Texas A&M University Computer 

scientist Tim Davis claimed on Twitter (now X) 
that the Microsoft-owned AI programming 
assistant Copilot “emits large chunks of my 
copyrighted code, with no attribution, no LGPL 
license.” (Davis, 2022) The “LGPL” Davis 
mentions is a type of Open-Source use 
permission—the Lesser General Public License—

which makes the code available for use to anyone 
if they adhere to the license requirements, such 

as attribution (which identifies the copyright 
holder of the work being reused—in this case 
developer Davis). Davis laments the fact that not 
only is his copyright being reaped and infringed 

by commercial AI generative programs, but the 
copied code is also enclosed behind a paywall, 
defeating his intent to make it available for free 
(with attribution). 
 
New York Times Files Lawsuit 
In addition to artists and coders, there have been 

reports of widespread AI infringement of other 
content publishers including newspapers and 
journals. For example, at the end of 2023, The 
New York Times (The Times) joined the copyright 

infringement fray, also with an action against 
Microsoft and OpenAI, alleging that the Large 
Language Machines (LLMs) were copying and 

using millions of the newspaper’s copyrighted 
articles.  
 
The Times stated in its complaint that “Through 
Microsoft’s Bing Chat (recently rebranded as 
“Copilot”) and OpenAI’s ChatGPT, Defendants 

seek to free ride on The Times’ massive 
investment in its journalism by using it to build 

substitutive products without permission or 

payment.” (The New York Times Company v. 
Microsoft Corporation (1:23-cv-11195), 2023). 
The complaint describes the infringing LLMs as 

containing copies of article content, which is then 
generated in prompt responses as text that “is 
verbatim, closely summarizes it [The Times’ 
content], and mimics its expressive style.” The 
Times submitted thousands of pages of exhibits 
demonstrating the alleged infringement, with 
entries dating back to the 1950s. The Times also 

pointed out the benefits of the AI developers’ 
unauthorized use: a trillion dollar increase in 
Microsoft’s market capitalization due to Copilot, 
and a $90 billion valuation for OpenAI’s ChatGPT. 
(The New York Times Company v. Microsoft 
Corporation (1:23-cv-11195), 2023). 

 
Clearly, AI generative programs are creating 
havoc through their training and operational 
actions, imperiling the livelihoods of creators all 
over the world. An engineer who spoke to author 
James Vincent of the Verge about AI copyright 
infringement shared this sobering sentiment: “If 

you take my attribution off, my career is over, 
and I can’t support my family, I can’t live.” 
(Vincent, 2022).  
 
Copyright vs. Trademark vs. Patent 
While protecting Kelly McKernan’s artwork and 
the stories written by New York Times’ journalists 

is best accomplished by copyright, the latter is 
not the only form by which creators may 

safeguard their intellectual property assets. For 
example, inventions are typically protected 
through the use of the “patent”, which is a grant 
from a government authority made in exchange 

for public disclosure. U.S. issued patent 
protection allows the inventor (or patent owner) 
to exclude others from using, making, or selling 
the invention for a limited time—usually around 
20 years from the filing date of the patent 
application. Patent protection is most valuable for 
those creations that can easily be reverse 

engineered, as it allows the inventor to initially 
license or practice their invention without 
competition (ideally). Trademark is another 
protective measure intended for brand names, 

logos, slogans, and other identifiers that 
distinguish goods or services in the marketplace. 
The U.S. trademark can last indefinitely as long 

as it is renewed. There are intellectual property 
assets which have these multiple forms of 
protection attached—the smartphone, for 
instance. The software (operating system) and 
interface design of most phones are protected by 
copyright; the brand name, logo and design 

protected by trademark; and hardware 
components and touchscreen technology are 
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typically utility inventions safeguarded through  

issued patent(s). However, when considering the 
rights associated with creative works of art, the 
rules associated with copyright must be followed. 

 
3. THE NATURE OF COPYRIGHT AND THE 

NATURE OF INFRINGERS  
 
The U.S. Copyright Office cites 1790 as the year 
that Article I, Section 8 of the United States 
Constitution codified the belief that “authors of a 

work may reap the fruits of his or her intellectual 
creativity” through federal protection. Although 
limited in scope when initially approved by 
Congress—protecting only books, maps, and 
charts for a 14-year period—the Copyright Act of 
1790 has evolved to modernly safeguard a wide 

breadth of original works of authorship, including 
“literary, dramatic, musical, architectural, 
cartographic, choreographic, pantomimic, 
pictorial, graphic, sculptural, and audiovisual 
creations.” (U.S. Copyright Office, n.d.).  
 
Copyright Law 

Copyright law is intended to protect the works of 
“human” creators by granting the right to: “(1) 
reproduce the copyrighted work; (2) prepare 
derivative works based on the original; (3) 
distribute copies of the work; (4) perform the 
copyrighted work publicly; and (5) display the 
copyrighted work publicly” (Tyser, 2024). A work 

created solely by AI, according to the U.S. 
Copyright Office cannot be copyrighted (US 

Copyright Office, 2023). In AI infringement cases, 
the AI is trained by making a copy of the original 
work, possibly violating the creators’ right to 
reproduce. Plaintiffs in these lawsuits have also 

alleged that any AI model is infringing due to 
containing compressed copies of the originals, 
and the generation of “new” images or works is a 
violation of the right to prepare derivative works.    
 
Copyright Benefits 
In granting a period through which artists, 

musicians, writers, and other creators can protect 
their works from theft, copyright laws provide not 
only the benefit of economic compensation for the 
copyright holder, but also rewards for the public 

as the works are created and disseminated. There 
is evidence that these benefits are significant for 
creators and distributing entities. In 2022, the 

International Intellectual Property Alliance (IIPA), 
an organization representing U.S. Copyright-
based industries, reported that copyright-
dependent companies added $1.8 trillion to the 
U.S. GDP (7.76% of the entire U.S. economy) and 
employed 9.6 million American workers in 2021 

(Stoner & Dutra, 2022).  
 

OpenAI’s Perspective  

Copyright protection is widely considered to be an 
appropriate and just reward for creators, 
providing attribution and compensation for their 

efforts. However, not all parties are aligning with 
the concept of compensating individuals such as 
artist Kelly McKernan for the value of their efforts. 
AI generative programs are indiscriminately 
scraping the internet and making copies of, and 
consuming, billions of copyrighted images, 
writings, and code without attribution or 

compensation to the creators. For instance, 
responding to a 2019 “Request for Comments on 
Intellectual Property Protection for Artificial 
Intelligence Innovation from the United States 
Patent and Trademark Office (“USPTO”)”, 
OpenAI, LP—inventor of the well-known AI 

generator ChatGPT argued that in order to 
“benefit all of humanity” and be “compelling to 
humans,” machine learning must “analyze large 
corpora (which necessarily involves first making 
copies of the data to be analyzed)” by accessing 
millions of documents, photographs, images, 
text, and audio. The company suggests that the 

“use of entire works is reasonably necessary” to 
creating AI systems, and that because the 
training is done by a machine, and not a human, 
there is no lessening of the market or value of 
copyrighted works. (Chadwick, 2024). 
 
ChatGPT also responded in December 2023, to an 

inquiry into LLMs by the U.K. House of Lords 
Communications and Digital Select Committee 

and stated: “Because copyright today covers 
virtually every sort of human expression–
including blog posts, photographs, forum posts, 
scraps of software code, and government 

documents–it would be impossible to train today’s 
leading AI models without using copyrighted 
materials.” (HOL CDSC, 2023). The company also 
added that “Limiting training data to public 
domain books and drawings created more than a 
century ago might yield an interesting experiment 
but would not provide AI systems that meet the 

needs of today’s citizens.” (Chadwick, 2024). 
 
The Copyright Alliance’s Letter to Congress 
In a December 2023 letter to the U.S. House of 

Representatives Subcommittee on Courts, 
Intellectual Property, and the Internet, Copyright 
Alliance (a not-for-profit copyright holder 

advocate) CEO Keith Kupferschmid emphasized 
that copyright infringement by AI platforms was 
significant and alarming, having “increased 
exponentially and grown in sophistication, 
causing widespread harm to the economic and 
creative vibrancy of the copyright community.” 

(Kupferschmid, 2023). Kupferschmid explains 
that “A number of recently filed lawsuits allege 
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that leading AI developers use datasets to train 

their AI models that contain unauthorized 
versions of hundreds of thousands of literary 
works, many of which are scraped from notorious 

“shadow library” piracy websites. While these and 
similar large-scale rogue websites have harmed 
copyright owners for years, the problem is 
compounded by AI developers that scrape and 
ingest the stolen copyrighted materials to “train” 
generative AI models” (Kupferschmid, 2023).   
Therefore, in addition to indiscriminately scraping 

the internet for easily accessible copyrighted 
materials, Kupferschmid suggests that AI 
platforms are also training on protected works 
from piratical websites. It is clear from the 
associations advocating for copyright holders, as 
well as the entities that benefit from copyrighted 

creations, that AI infringement is a serious issue 
that requires an expedient resolution. 
 

4. AN IMMEDIATE SOLUTION 

 
On May 8, 2024, California Federal Judge William 
Orrick gave a green light to creator Kelly 
McKernan’s case against the AI generator 
companies. Orrick stated that the now ten artists 
(the case began with three) behind the lawsuit 
“had plausibly argued that Stability, Midjourney, 

DeviantArt, and Runway AI copied and stored 
their work on company servers and could be liable 
for using it without permission.” (Brittan, 2024) 
Yet, as the case moves forward, the artists are 

still experiencing infringement as AI generative 
programs copy and incorporate digital images of 
their artwork and offer it to their own 

”creators/subscribers” protected behind a 
paywall. Users (including businesses) of 
generative AI are also nervous about the potential 
liability if creators are able to demonstrate 
infringement. Successful copyright cases have 
awarded billions of dollars in damages. The 

urgency of the situation is therefore dire as these 
lawsuits proceed through the courts and requires 
an immediate solution. 
 

5. PROTECTION FOR CREATORS AND 
GENERATIVE AI DEVELOPERS 

 
Under the just and necessary presumption that 
creators such as artist Kelly McKernan are entitled 
to copyright protection, as well as compensation 
and/or attribution for their creations, what then is 

the solution to protecting rights holders while 
concurrently creating a path for AI developers to 
legally use their works for AI training purposes? 
In order to protect these artists and provide some 
measure of control, as well as compensation 
and/or attribution, computer scientists and 

programmers are called upon to design 

generative AI training pools with a conscionable 
effort to respect the rights of the product 
creators. The question becomes, how is this 

done? The first step in avoiding copyright 
infringement is for programmers and image data 
pool designers to become familiar with classifying 
and identifying graphic image files through 
metadata.  

 
6. IMAGE METADATA FAMILIARITY 

 
There are many copyright infringement lawsuits 
currently working their way through the court 
system, and without a definitive ruling on 
whether AI generative programs are infringing 
creators’ copyright, it is prudent for potential 

users of internet content to ensure that they are 
using materials that are copyright free. All graphic 
image files contain metadata, which is embedded 
information such as technical data, descriptive 
information, and copyright details. The 
International Press Telecommunication Council 
(IPTC) Photo Metadata specifications have been 

in use since 1995. Google has been using IPTC 
photo metadata fields since Autumn 2018 (IPTC, 
2024c). 
 
Metadata properties are grouped into 
Administrative, Descriptive and Rights-related 
properties. In response to AI data mining 

concerns raised by image rights owners, the IPTC, 
in close collaboration with the Picture Licensing 

Universal Systems (PLUS) Coalition, released a 
new version of their IPTC Photo Metadata 
Standard containing two new properties, Data 
Mining and Other Constraints on October 4th, 

2023 (IPTC 2024b). Later that same month, IPTC 
announced that similar capabilities were added to 
their IPTC Video Metadata Hub version 1.5 (IPTC, 
2024a). 
 
Photo Metadata Properties 
The IPTC Data Mining property contains a 

standard list of values that creators can use to 
indicate if the image can be used for AI or 
Machine Learning purposes. The prohibition can 
be set to “Prohibited except for search engine 

indexing” to “only permit[s] data mining by 
search engines to the public to identify the URL 
for an asset and its associated data (for the 

purpose of assisting the public in navigating to 
the URL for the asset), and prohibits all other 
uses, such as AI/ML training.” (IPTC, 2024b) The 
User Note associated with the Data Mining 
property warns, “Similarly, the absence of a 
prohibition does not indicate that the asset owner 

grants permission for data mining or any other 
use of an asset.”  (IPTC, 2024b) 
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The IPTC Other Constraints property is a text-

based property that was also added allowing 
creators to include finer detail in a human 
readable format (Quinn, 2023). Upon their 

release, the IPTC encouraged developers of 
graphic and video software tools, as well as 
generative AI crawling engines, to incorporate the 
new properties into their software (IPTC, 2024a). 
Thus, digital media creators can use these field 
properties to identify if their work is copyrighted 
and requires attribution or if the work can be used 

in a training data set. These properties can then 
be utilized by training pool creators to identify the 
type of attribution the media creator wishes to 
receive and whether or not to include the file in 
the pool. 
 

Thus, with the ability to specifically associate the 
intentions of the creator with their works, 
programmers will need to incorporate processes 
and coding into their programs to abide by those 
intentions. Failure to incorporate such 
consideration may cause their works to infringe 
upon a work’s copyright and place their employer 

at risk for possible lawsuit(s). 
 

7. CONCLUSION 
 
If the courts determine that the “copies” AI 
generative programs make during training are 
infringing copyright, generative AI program 

developers will need to be able to access training 
data pools of valid, usable data. Additionally, 

graphic data used by businesses should be 
copyright-free or licensed; users are not 
protected from copyright violations even if they 
are using a third-party AI generative program 

(both are considered to be infringing copyright). 
Therefore, as computer science students prepare 
to embark on careers that will most likely involve 
working with artificial intelligence, it is imperative 
that they are aware of, and consider, content 
creator rights and intentions for their works.  As 
AI capabilities are being embedded in an 

increasing number of programs, faculty will need 
to broaden the scope and coverage of related 
content. To illustrate the underlying thoughts, 
concepts, and processes that should be 

considered when developing a generative AI 
training pool, the next two sections provide 
questions for discussion and an exercise that 

introduces students to the methods by which AI 
“scrapes” the internet to appropriate images. 
 

8. QUESTIONS FOR DISCUSSION 
 

This section can be used for case and concept 

discussion. After reading the case, answer the 

following questions.  

 

1. What problems were artists, programmers, 
and content publishers (e.g., newspapers 
and journals) experiencing? 

2. What is a copyright? Why is copyright—and 
not patent or trademark protection—the 
best protection for artwork?  

3. What is the purpose of a copyright? 
4. What does a copyright grant to the 

copyright holder? 
5. What court cases were discussed in the 

case? 
6. What logic have organizations such as 

OpenAI and Microsoft offered to support 
their use of copyrighted works? 

7. What is image file metadata? 
8. What metadata data mining properties are 

available? 
9. What are some of the risks associated with 

training AI by scraping the internet? 
10. One proposal to protect copyrighted works 

is to create dedicated training pools for AI. 
What do you think about this option? 

11. Using a generative AI tool (ChatGPT, 

Microsoft Copilot, Google Gemini, etc.), find 
current court cases in which generative AI 
programs have infringed upon copyrights. 
Summarize what you find. 

12. Using a generative AI tool, research how a 
generative AI tool can avoid copyright 
infringement when using training data. 

Summarize what you find. 
13. Using a generative AI tool, what is the 

current status of Kelly McKernan’s lawsuit? 
 

9. DATASET DEVELOPMENT EXERCISE 
 

A dataset development exercise with discussion 
questions can be found in the appendix. In this 
exercise, students will use a web scraping tool to 
garner images and image metadata from the 
internet based upon a selected theme. Once the 
images are retrieved, the data set will be filtered 
and cleaned to provide a usable data pool. 

Students are then asked to conduct an analysis of 
the pool images to identify ownership and 
copyright issues and then write a report of their 
findings. Discussion questions are provided that 

faculty may wish to discuss in class addressing 
the different types of screen scaping tools used, 
striking a balance between quantity and quality in 

light of copyright concerns, and ethical and legal 
considerations that must be considered as the 
pools are developed. 
 
The assignment was not intended as a worksheet 
exercise but rather was created as an exploratory 

assignment for students to research and 
determine the best choices for fulfilling the needs 
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of program development for the assignment. 

Because AI “scrapes” the internet for images like 
the copyrighted artwork at issue in the case, the 
authors prepared this exercise to familiarize 

students with these processes as well as the 
limitations and benefits of scraping tools. 
 
The process of developing a data set generator 

for an AI tool is a significant undertaking requiring 

multiple phases, iterations, and development 

experience. The exercise described below was 

created for a junior level computer science data 

analytics or machine learning course.  

  
The exercise was implemented in fall 2024. The 

course instructor focused on the mechanics of 

writing an AI program to perform the web 

scraping process rather than the copyright data. 

In the fall 2024 exercise implementation, the 

students learned how to scrape pictures from the 

Web, read the picture metadata, and then used 

that data to store the pictures in a usable format 

with similar dimensions. The data sets were then 

used to train an AI program the students had 

written to detect fake photos from real ones.  

 

The students presented their results in front of 

the Computer Science Department’s external 

advisory board. The board members were very 

complementary of the students’ project and the 

objectives of the exercise. The students gained a 

significant amount of knowledge from the 

exercise. Future projects may also take the 

copyrights metadata into consideration.  
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APPENDIX – Dataset Exercise 
Web Scraping for Digital Images and Image Metadata-   

Objective: To use a web scraping script to collect images and their metadata according to a 

specified theme. 

Context: The purpose of this assignment is to provide an exploratory exercise in which students 
learn about web scraping programs and the data that they can collect. Students will be responsible 
for web scraping images based on a specified theme, such as an artist's name, color palette, or 
genre. Image metadata will be collected and analyzed to determine what metadata is available for 

examination in regard to copyright issues. 

Assignment Details: 
1. Theme Specification: 

• Instruction: Each group will be assigned a specific theme for your web scraping task. Themes can 
include: 

o A particular artist's name (e.g., Vincent van Gogh) 
o A specific color palette (e.g., pastel colors) 
o A genre or style (e.g., surrealism) 

• Deliverable: Confirm the assigned theme with the instructor and document the theme in your 

report. 
2. Web Scraping Task: 

• Instruction: Utilize web scraping tools (such as BeautifulSoup, Scrapy, or ParseHub) to collect a 
dataset of digital images related to the assigned theme. 

o Develop a web scraping script to automate the extraction of images and metadata. Pay 
attention to the website's structure and HTML elements. 

o How could the code be modified to handle potential issues such as CAPTCHA, pagination, 
and dynamic content loading? 

• Deliverable: A working web scraping script, a brief description of the scraping process, and 
suggestions for modifying the code. 

3. Data Collection Requirements: 
• Instruction: Collect at least 100 digital images relevant to the theme. For each image, gather 

metadata including: 
o Source URL 
o Image resolution 
o File size 
o Any available licensing information 
o Any additional metadata 
o Store this data systematically for further analysis. 

• Deliverable: A dataset (in CSV or JSON format) containing the collected images and associated 
metadata. 

4. Discussion Questions: 
• Trade-offs in Web Scraping Techniques: What are the trade-offs between using different web 

scraping tools? Discuss factors like ease of use, efficiency, ability to handle complex or dynamic 
web pages, and overall effectiveness in collecting the required data. 

• Data Collection Process: During the data collection process, what challenges did you face? Explain 
how you addressed those issues? 

5. Deliverables: 
• A report (3-5 pages) detailing the web scraping process, data collection, issue resolution, and 

overview of metadata collected. 
• Content: The report should cover the following sections: 

o Introduction and objective 
o Theme specification 
o Web scraping methodology 
o Data collection summary 

o Discussion questions 
• Format: The report should be clear, concise, and professionally formatted. 
• The collected dataset of digital images in a compressed folder (e.g., zip). 
• A CSV or JSON file containing the metadata of the downloaded images. 
• Python scripts or Jupyter Notebooks used for web scraping and data analysis, with appropriate 

comments and documentation. 

 


