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Abstract

Generative Al and large language models (LLMs) are transforming workplace literacy
practices in the fourth industrial revolution. This study explored how master's students in
educational leadership and teacher education programs at a minority-serving university in a
low SES urban metroplex in the south-central USA perceive and experience using LLMs and
Al-assisted software. The focus was on how these tools support their learning and help them
demonstrate knowledge. Key themes include equitable access to Al tools, diverse applications
in academic and professional contexts, building student confidence through support and
training, using Al to enhance academic readiness and skills, identifying individual needs,
enabling higher order thinking opportunities, and promoting ethical use and academic integrity.

By addressing various issues of Al usage, institutions can better support underserved students
in using disruptive technologies, contributing to their academic success and professional
preparedness. Faculty must ensure students' needs are met before requiring the use of new
technologies like generative Al and Al-enabled tools.

Keywords: Al enabled applications, Industry 4.0, Education 4.0, LLM, 4th IR, Higher
Education, Minority serving institutions, ChatGPT
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1. Introduction

The Organisation for Economic Co-operation and Development’s (OECD) report (2023)
indicated that Al is too important a tool to ignore (Yu, 2023, para.1). In 2017 Russia’s President
Vladimir Putin predicted, “Whoever becomes the leader in [AI] will become the leader of the
world (Krieger et al., 2021, p. 372). Further, Goncharov (2020) believed Al to be “the main
driver of the 4th Industrial Revolution” (4IR) (p. 95). According to a poll of 800 tech company
leaders, Al will “become the central driver of change” in the future, with 25% expecting Al to
participate on the board of directors of corporations by 2025 (p. 101). The challenges of
adapting to the disruptive technologies come from “the speed, scale of changes and their effects
on the whole system” (p. 96). How will this be accomplished? Through education in the use of
language patterns in place of computer code, such that the average person, not knowing
computer programming code, can use Al-enabled tools.

A variety of worldwide disruptions have occurred in the past several years that require
transformations in our educational systems such as the COVID-19 Pandemic, massification in
education, the 4th Industrial Revolution (4IR), and Al enabled applications such as LLMs. For
example, the COVID-19 Pandemic was a sudden and drastic interruption in our daily way of
life worldwide, resulting in a break from traditional face-to-face models of education to online
models (Voyakina, 2022). Generative Al, a large language model (LLM) is a disruptive
technology that will change the way our world works. In this vein, Farrell et al. (2020) aimed
to gain a clearer understanding of how emerging workplace literacy practices are shaping and
contributing to the development of the 4th IR. A rich thick understanding of 4.0 literacy is
required to inform the necessary innovations to educational practices and curriculum that can
be used to support diverse student populations, especially underserved, low SES, first
generation learners. According to Goncharov (2020), “the ability ... to adapt to the conditions
of the fourth industrial revolution will determine [one’s] survival in the new conditions...and
withstand the tests of a new technological paradigm of human development” (p. 95).

1.1 Background of ChatGPT an LLM

In November 2022, ChatGPT, a conversational artificial intelligence interface utilizing natural
language processing (NLP) and capable of realistic interactions, was released in beta trials for
free public use, with backing from Microsoft (OpenAl, 2023, in Tlili, et al., 2023). Al
researchers believed this was the best direction to advance the development of this deep
learning system (Yu, 2023). Sam Altman, CEO of OpenAl, cautioned against relying on
ChatGPT just yet. “ChatGPT is incredibly limited, but good enough at some things to create a
misleading impression of greatness,” he tweeted. “It's a mistake to be relying on it for anything
important right now. It’s a preview of progress; we have lots of work to do on robustness and
truthfulness” (Ofgang, 2022, para. 18). Exploring the potential use of ChatGPT for educational
purposes, Ofgang submitted a prompt to ChatGPT, “What are some ways educators can use
ChatGPT to teach?" The LLM reply was, “ChatGPT is a chatbot developed by OpenAl, and it
is not intended to be used as an educational tool” (para. 16). However, by 2024, the ChatGPT
[version 4o0] iteration responded to the same prompt with, Educators can utilize ChatGPT in
various ways to enhance teaching and learning experiences. Here are some practical methods.
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The LLM then proceeded to list a variety of techniques and benefits including developing
higher order thinking skills. The response closed with, “By integrating ChatGPT thoughtfully
and strategically, educators can enhance the learning experience, making it more engaging,
personalized, and effective” (OpenAl, 2024). Popenici and Kerr (2017, in Mohamed et al.,
2022) agreed, suggesting “the role of technology in higher learning is to enhance human
thinking and augment the educational process” (p. 1). Recently, multiple competitors have
released a variety of LLMs, and Al enabled tools and applications into the marketplace offering
the general population similar resources, such as Claude, Google Gemini, Meta Al, Perplexity
Al, and Microsoft Copilot. When the same question is asked in the Claude platform, Claude
offers a list of potential applications, including lesson planning, differentiated learning, writing
prompts, conceptual explanations, test generation, feedback simulation, accessibility support,
and so on.

It is important to note that the field keeps evolving and thus diverse outcomes are
expected. Tlili et al. (2023) performed a social network analysis of online “tweets,” to explore
the public’s discourse on their use of ChatGPT for educational purposes. The researchers
reported that most people were undecided about the benefits or disadvantages of using
ChatGPT in education (p. 5). Tack and Piech (2022) developed an Al teacher test to determine
if generative AI LLMs (ChatGPT and Blender) compared favorably with human teachers. The
research results revealed “both Blender and GPT-3 are well behind human performance when
it comes to helping the student” (p. 6). Nevertheless, based on a systematic review of 67 studies,
Labadze, Grigolia, and Machaidze (2024) found that Al-powered chatbots are transforming
education by offering benefits to both students and educators. For students, these tools provide
three primary advantages: instant academic support through homework help and study
assistance, a personalized learning experience that adapts to individual needs and pace, and
opportunities to develop critical thinking, research, and digital literacy skills. Meanwhile,
educators benefit from significant time savings as Al handles routine tasks, allowing them to
focus on more impactful aspects of teaching. Additionally, Al insights can enhance pedagogical
approaches, informing and improving instructional strategies and curriculum design. Together,
these advantages create a more efficient and effective learning environment that caters to
diverse educational needs.

Matisova and Kollar (2023) reported three new terms identified by the World Economic Forum
linked to the previously discussed disruptions. The new literacies require HE educational
innovations to ensure students' needs are met while preparing them to succeed in Industry 4.0
workplaces - “competencies, foundational literacies, and character qualities” (p.13). Elements
of each are provided following:

Foundational Literacies include literacy 4.0, numeracy, scientific, ICT including generative Al
LLMs, financial, cultural, and civic literacy

Competencies include critical thinking, problem solving, creativity, communication, and
collaboration

Character qualities include curiosity, initiative, persistence, grit, adaptability, leadership, social
and cultural awareness.
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Therefore, HE institutions are moving to teach literacy in LLMs, and Al enabled applications,
whose foundations were previously set in computer programming languages. The disruptive
innovation is a result of the fact that humans can now use natural language prompts to
code/train programming with little prior experience. This innovation will contribute to a
transformation of the way we think, live, and act in the rapidly changing worldwide systems of
the 4th and 5th IR.

1.2 Problem Statement

A rising gap exists between the ultra-fast development of Al and the meticulous technological
application of education. HE institutions must build “the important bridge between
technological leadership and the growth of Al in education” (Pham & Sampson, 2022,
p.1408). Table 1 provides a framework for understanding the process of disruptive technologies
and their effects on educational institutions requiring rapid transformations in systems,
especially higher education and the use of Al enabled tools, which is the focus of this paper.

Table 1. Processes of disruption, innovation, and educational transformation related to the 4"
and 5" Industrial Revolution

Key Terms Conceptualizations Considerations

Disruption COVID-19 Pandemic- Sudden -Student issues with use of technology
interruption resulting in a break o ) )
L . -Institutional and governmental financial constraints
from traditional models (Voyakina,

2022). -Roles redefined for stakeholders

Massification — “Massive access to  -IT infrastructure and ICT skills limitations
higher  education [in] both . o .
-Digital divide widens
developed and underdeveloped
countries” (Noui, 2020, p. 93, Tight, -“Maslow before Bloom — ensuring students are safe
2019) and have their basic needs met before online learning

. i commences” (Pokhrel & Chhetri, 2021, p. 138)
4th  Industrial Revolution and

Industry 4.0 (Avis, 2020) including “...ongoing technological revolution fundamentally
Artificial  Intelligence  enabled alters human life and work processes, integrating
applications such as Large information technology into everyday life through
Language Models released to the digitization” (Ellitan, 2020 in Ibarra, 2023, p. 2).
public
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Innovation Replacement of traditional modes

of teaching with an “unexpected”

Digitization to interactivity (sustainable hybrid
models) (Ratten, 2024)

new way . .
LT administrative support to create new ways to:
-fund financial investments in ICT
-develop collaborative cultures
-re-envision “university service model” and quality
assurance
-ensure equitable digital access for all
-foster resilience
-develop online safety protocols
Disruptive “Technological transformation of “Driving innovation, with a focus on helping to
Educational education ...profound changes in transform educational providers, and training
Innovation teaching methodologies, essential delivery, in parallel with industry. In particular, to

competencies, and assessment
methods” (Jensen, 2019, in Garcia-
Morales et. al., 2021, p. 2)

promote blended and workplace learning, and a
modular curriculum design” (Bonfield et al., 2020, p.
260).

Incorporate

-web conferencing

-generative Al

-digital LMS

-micro-learning

-social learning embedded in IT

- web as a source of curriculum knowledge

Teacher’s role shifts to students as authority, content
producer, and sharer (Bonfield et al., 2019, p. 242)

Outcomes Re-envisioned teaching methods,
learning  spaces/materials, and

participant roles.

Transformations in infrastructure

Various based upon context, most countries improve
outcomes with BL model, US and China do not (Cao,
2023,p. 1)

Note: Framework for understanding the process of disruptive technologies and their effects on

educational institutions
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1.3 Definition of Terms

This section provides further insight into the terms used in the narrative of this current
discussion.

Artificial Intelligence: Artificial intelligence, which is intended to simulate human intelligence
through machines, is an interdisciplinary field that necessitates the integration between
computer science, engineering, mathematics, psychology, and many other domains (Yu, 2023).
It “works by combining many [machine learning] ML algorithms together—each targeting a
straightforward prediction task—to solve complex problems” (Agrawal et al., 2019; Taddy,
2019, p. 61).

Big data: Big Data entails high volume (a large number of observations and variables), high
velocity (e.g., real-time data streaming), and high variety. In terms of high variety, Big Data is
viewed as “a collection of massive amounts of data including, not only numerical data and
qualitative data, but text and images. Big Data is used by machine learning (ML) algorithms
for analysis, which has given rise to artificial intelligence (AI)” (Taddy, 2019, p. 61).

Chatbot: A chatbot is an Al-powered software application that engages in human-like dialogue,
primarily through text or voice interfaces. These programs leverage natural language
processing and Al/machine learning algorithms to interpret user inputs and generate
contextually relevant responses (IBM, 2024). Typical examples are ChatGPT, Google Gemini,
Claude, Meta Al and Perplexity Al

ChatGPT (Generative Pre-trained Transformer): “Initially designed to mimic human
conversation, now can create new things including poems, stories, novels, or act like anything”
(Taddy, 2019, p. 2).

Education 4.0 is the use of innovative technologies in the teaching and learning process,
designed to prepare students for, and respond to the needs of, Industry 4.0 (MatuSova & Kollar,
2023).

Fourth Industrial Revolution (4IR) is "digital technological revolution building on the
convergence of Robotics, the Internet of Things, and the Internet of Services...also a revolution
in the social practice of work" (Farrell, et al., 2021, p. 898).

Large language model (LLM): A large language model (LLM) is an advanced artificial
intelligence system that processes and generates human-like text. These models are built on
deep learning algorithms trained on enormous datasets, enabling chatbots and other
applications to understand context, generate coherent responses, and perform a diverse array
of language-related tasks with remarkable proficiency (Almarie, Teixeira, Pacheco-Barrios,
Rossetti, & Fregni, 2023).

Literacy 4.0: It “is a social perspective on literacy that encompasses the textually mediated
development and maintenance of knowledge, identity and relationships, that can provide a
framework for understanding the tasks ahead” (Farrell, et al., 2021, p. 910).

Industry 4.0: It is “...the digitization and the application of digital technologies, associated with
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new emerging jobs in the circular economy, artificial intelligence, cloud computing,
development, sales of products and services and the focus on human resources” (Matusova, &
Kollar, 2023, p 1).

4IR literacy skills must be viewed differently, " ...literacy is a social practice, not simply a
technical and neutral skill ... It is about knowledge: the ways in which people address reading
and writing are themselves rooted in conceptions of knowledge, identity, being (Street, 2005,
in Farrell et al., 2021, p. 417).

4IR technological convergence of relationships between technologies and people mediated by
"literate practices" (Farrell, et al., 2021, p. 902).

The workplace of the Fourth Industrial Revolution is not a ‘place’ at all but a network of spaces,
converged systems of human workers, smart devices, data collection and analysis applications
[such as LLMs and Al enabled applications], cloud platform architecture, and, yes, robots”
(Farrell, 2020, p. 2).

1.4 Rationale

The introduction of this current study sets the stage for a rationale supporting the inclusion of
Al assisted applications in universities as tools for supporting diverse students’ academic
readiness for learning and to provide students with skills for success in the future workplaces
of Industry 4.0. However, as highlighted by Pokhrel and Chhetri (2021), Maslow comes before
Bloom, meaning the innovative redesign of our systems of HE, though required by the
disruptive technologies, must also include “ensuring students are safe and have their basic
needs met before ...learning commences” (p. 139). Teaching Economy 4.0 literacies includes
language patterns for expert prompting and use of LLMs, e.g. literacy 4.0 (Farrell, et al., 2021,
p. 910). Dogan et al. (2023) identified a gap in the literature in this area, suggesting more
research is needed to understand the integration of Al in both online and distance learning.

1.5 Research Purpose

The purpose of this data review is to gain rich insights and understanding of the perceptions
and experiences of master’s students enrolled in the educational leadership and teacher
education programs in a low SES, minority serving, urban university, during the 2024 Spring
and Summer semesters, using LLM and Al-enabled tools and applications to support their
learning and demonstrations of learning. Key areas of interest included students’ perceptions
of the challenges and benefits of using Al tools.

2. Literature Review
2.1 Disruptions

A variety of worldwide disruptions have occurred over the last few years. The COVID-19
Pandemic was a sudden, global, interruption resulting in a break from traditional models of
education to online tasks and virtual meetings (Voyakina, 2022). Massification of HE degree
programs, in both developed and underdeveloped countries, provided wide-spread online
access to individuals previously unable to attend face-to-face programs in universities and
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colleges including free online courses through major universities (Noui, 2020; Tight, 2019).
The move increased equitable access while increasing the pool of applicants for scarce
positions. The 4th IR (and a forthcoming 5th IR), is a digital technological revolution, forcing
rapid changes in society across the world (Avis, 2020). MatuSové and Kollar (2023) warned
that to be equipped to participate in the coming changes, individuals must be educated and
skilled in these areas.

Lens for the study. Considerations of a new style of leadership in HE may be in order, “vital
leadership promoting open social networks,” the development of informal and formal
structures that promote students’ integration and understanding of the expectations, and
successful personal development to autonomous learning is critical, especially for underserved,
diverse, and minority populations, who often lack academic skills to advance in the confidence
and social integration to acquire competencies leading to autonomous learning and persistence
to graduation (Hanson et al., 2020).

2.2 Innovation

With disruption comes the need to innovate and overcome the challenges created by the
disruption. Matisova and Kollar (2023) described innovation as “mostly synonymous with the
introduction of digital solutions” (p. 5). However, innovation goes beyond “introducing digital
solutions.” Innovation requires a “replacement of traditional modes of teaching with an
“unexpected” new way. Crawford, et al. (2020) explained “a connectivist framework, the
burgeoning growth of a new way of instructing students has emerged” (p 26). While Ratten
(2024) described a transition from digitization to interactivity using sustainable hybrid models.

Considerations for creating a new way of teaching and learning in HE institutions requires long
term administrative support to fund additional financial investments in ICT, develop
collaborative cultures that turn institutions of higher learning into leaning institutions where
the knowledge in the institution is shared by its members and becomes embedded in the
practices and memory (Hanson, 2017), re-envisioning of the university service model and
quality assurance design, ensuring equitable digital access for all, fostering adaptability and
resilience, and developing online safety protocols, among many other considerations.

2.3 Disruptive Innovation in Education

When disruptive technologies rapidly change the landscape of society, HE institutions must
implement creative solutions, “technological transformation of education ...profound changes
in teaching methodologies, essential competencies, and assessment methods” (Jensen, 2019, in
Garcia-Morales et. al., 2021, p. 2). The main factor for consideration of using Al enabled tools,
like LLMS, in HE is to develop creativity and skills in innovation, which are critical for the
future because, as Mohamed et al. (2022) explained, we are all “heading towards a
sophisticated technological life” (p. 8). Therefore, faculty in HE will need a deep conceptual
understanding of the tools of Al and students’ emotional and academic needs during the
transformation process. Such innovations might include digitization processes that also support
interactivity, such as sustainable hybrid models/ blended learning (Ratten, 2024). Generative
Al and tools are “[d]riving innovation, with a focus on helping to transform educational
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providers, and training delivery, in parallel with industry. In particular, to promote blended and
workplace learning, and a modular curriculum design” (Bonfield et al., 2020, p. 260).

2.4 Outcomes for Higher Education

In the era of Al and Big Data, re-envisioned teaching methods, learning spaces/materials, and
participant roles are indispensable. As such, transformations in infrastructure, engaging in
action research to understand the background, context, and positions of the stakeholders in a
particular university are expected. The plans for implementing changes in the teaching and
learning processes need to be based upon the context and participant readiness. For example,
most countries were shown to improve learning outcomes using BL models, while in the
context of participants of the US and China studies they did not (Cao, 2023; Sagor & Williams,
2017).

2.5 Innovations for Supporting Diverse Students

A variety of tools have been shown to support minority and underserved students in HE. For
example, hybrid learning models combine online and face-to-face instruction that can be
tailored to support diverse students’ learning needs such as flexible learning environments,
varying schedules, and individualized supports (Power et al., 2015). Al embedded tools, such
as customized GPTs, can be used to create personalized learning plans and tutoring for
underserved minority students, identify students' strengths and weaknesses, and develop
targeted interventions and support. Universities can develop programs that focus on digital
literacy, provide curriculum that supports critical thinking, problem-solving, and collaborative
learning that are demands of Workplace 4.0. ICT departments are embedding LMS with
interactive and engaging educational content to make learning more enjoyable and effective.
Faculty and HE administration must include Al enabled data analytics tools, which can provide
useful insights for decision support, enabling targeted treatments for at-risk students. Hanson
(2017) recommended institutional structures that connect students with faculty, mentors, and
peers to develop relationships both face-to-face and through online platforms regardless of their
physical location (Power et al., 2015). Finally, creating collaborative learning communities,
where students can work together on projects and assignments, fosters peer support, the
development of task integration leading to increased confidence, motivation, persistence, and
development of autonomous learning (Hanson et al., 2020).

2.6 Summary

The changes in HE to meet the needs of Education 4.0 will require students to develop a rather
advanced heuristic of technology use. HE faculty need access to Al enabled tools to practice
and learn skills to embed the tools into their courses as well as to develop advanced skills in
training and supporting diverse students on the new technologies. Institutional and
governmental constraints include financial, security issues, creating policies and procedures,
understanding the implications for their institutional use in and outside of the systems such as
LMS, grading and regulations related to students use in their coursework.
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2.6.1 IT Infrastructure and ICT Skills Limitations

The roles of stakeholders are being redefined. Hegemonies have the power to influence the
design of social systems (Avis, 2020), who also often own and manage the Al embedded
systems, and will collect user data (work products, queries, training data etc.), potentially
resulting in PII violations. There is also a potential for an increasing digital divide and time
demands required to break away from current practices/ routines/ processes and to learn/
develop/ implement innovations to keep pace with the rapidly changing educational and
workplace environment. These changes might shift attention away from the primary focus of
ensuring that students are safe and have their basic needs met before online learning begins.
(Pokhrel & Chhetri, 2021).

In sum, Industry 4.0, the “...ongoing technological revolution fundamentally alters human life
and work processes, integrating information technology into everyday life through digitization”
(Ellitan, 2020 in Ibarra, 2023, p. 2). Institutions of HE can consider how the new digitization
of our workplaces and lives, through disruptive technologies, affects students’ social and
workplace literacies and their use of language. Expertise in the programming of generative Al,
using language prompts for finding patterns in Big Data, constitutes one of the new “working
literacies as we enter and begin to navigate Industry 4.0" (Farrell et al., 2021, p. 899). An
opportunity exists to mobilize resources to support the underserved minority and diverse
populations and leverage this new technology for upward socioeconomic mobility through
educational innovation in HE and in the workplace.

3. Methods
3.1 Study Design

The study is a triangulated mixed-method design because both quantitative and qualitative data
were collected. The purpose of the triangulation design is to bring together different, but
complementary, perspectives by placing emphasis on convergence, data transformation,
validation, or multilevel models (Creswell & Plano Clark, 2017; Williamson, 2005). Using Al
is a fairly recent phenomenon, and many aspects of Al in education are unknown. Therefore,
rather than imposing a theory on the phenomenon by using force-option items only, we utilized
open-ended questions in order to let ideas emerge.

This study involved a review of student data, from five courses, for the purpose of
understanding students' perceptions and experiences on their use of Al-enabled technologies to
inform improvements in the design and delivery of the courses and their content. Specifically,
data were collected using online Google forms for course feedback/surveys on the topic of
student use of Al in the courses. The data were reviewed and analyzed using rigorous research-
based methods. The instructor provided teaching demonstrations, embedded videos in
asynchronous CANVAS LMS course modules, and office hours for personal support in the use
of Al tools in the courses. Students worked in collaborative teams and individual investigation
on assignments. The instructor routinely encouraged students during the synchronous class
time to use generative Al tools and Al enabled tools for research, development, and
presentation of assignments.
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3.2 Course Al Use Policy

An Al Use Policy for the course was included in the syllabi of the courses where data were
reviewed. These policies were reviewed and discussed during the first week of the course.
Examples were provided for citing Al enabled tools throughout the semester. Refer to Appendix
1 for the course policy on the use of Al in the course.

3.3 Participants

Students participating in this study (#=39) were enrolled in the master’s in educational
leadership (EL) program (n=35) and master’s in teacher education (TE) program (n=4). Data
were collected from three spring 2024 semester and two summer 2024 semester courses. The
context of the study was a Hispanic and minority serving university located in an urban, low
SES area of the south-central USA. Students were engaged and successful learners as
evidenced by a 95% Educational Leadership cohort (n=30) pass rate on their first sitting for
the state Performance Assessment for School Leaders exam, during the Spring 2024 semester.
Table 2 shows the number of students responding by survey and semester.

Table 2. Number of students responding to surveys on use of Al in the course 2024

Survey Number of Students Responding
Spring Student Survey (3 classes) 25
Summer Student Survey (2 classes*) 14

Summer Advanced Survey (These participants were

. : : 6
included in the Spring Student Survey and were

separated out in Summer to avoid redundancy of

responses)

Summer Data Analysis Survey (*2 classes, analyzed )5

separately from above surveys based on content)

Tables 3 and 4 provide enrollment by number and percentages of students enrolled in the
Educational Leadership Department program for Fall cohort 2022 and as percentages over a
three-year period. Numbers were provided from the Educational Leadership Program Self-
study dated 2023-2024.
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Table 3. Representative demographics of educational leadership department student cohort by
race/ethnicity and gender at the case university

Total African- Asian Hispanic =~ White Other

Term American

Al M F Al M F Al M FAI M F Al M F AlM F

Fall 2022 34 11 2317 4 131 O 110 5 54 1 32 1 1

Table 4. Average demographic of students enrolled in the educational leadership department
program at the case school, by race and gender, over a three-year period Fall 2020 to Fall 2022

African- Asian Hispanic White Other
American
All Students 51.4% 2.9% 25.1% 15.4% 5.1%
Male 8.6% 0.0% 12.0% 1.7% 3.4%
Female 42.9% 2.9% 13.1% 13.7% 1.7%

Note. Numbers derived from Educational Leadership Self-study 2023/2024 school year.

3.4 Instruments

The data reviewed in this paper were collected via four voluntary, end of course, self-developed,
Google Likert-style, multiple choice, and qualitative item surveys provided in online blended
courses (alternating weekly Zoom meetings with asynchronous modules in a CANVAS LMS)
of the Capstone Research Project (TE), Introduction to Educational Leadership (EL),
Professional Development and Supervision (EL) courses, and Action Research for Educational
Leaders (EL) courses. The Student Survey on the Use of Al tools in the Course collected first
time participants' (in the instructor’s courses) responses, the Advanced Student Survey was
taken by summer semester students who had completed the Spring Student Survey on Al use
in the Course. A fourth survey, Data Analysis Survey, was provided in the two summer courses
collecting students’ perceptions and responses regarding an assignment requiring the use of Al
to synthesize qualitative data in a case school context and analyze for themes. The assignment
required higher-order complex-thinking skills and the ability to deeply analyze the Al output
for accuracy and triangulate it with human data. Items for the surveys are provided in the results
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section. Refer to Appendix 2 for items on the surveys.

This study triangulated the data by including multiple data sources (five courses) that were
compared with the review of relevant research on the topic (Creswell & Creswell, 2018), and
ensured the conclusions drawn had validity. The review of the relevant data included document
review (survey with quasi-quantitative data, and qualitative data) in which themes and
percentages were compared with the literature findings. The quasi-quantitative survey and
qualitative survey questions were written to align to both the purpose of the study and to collect
data to support the overarching purpose of understanding students’ needs and developing
insights into providing support and skills in preparing them for success in the changing world.

3.5 Evaluation Methods

Evaluation of the survey data results included calculating percentages of total responding to
qualitative themes using quasi-quantitative analysis. Qualitative student responses were coded
to identify key words and phrases, then performing a review of the key terms to group coded
responses into themes that apply to provide data to inform the next steps for supporting student
use of Al in the classroom assignments and supporting students’ needs for safety (Creswell &
Creswell, 2018).

Software used included Claude [version 3 Opus], ChatGPT [version 40], and Excel GPT to
assist in the qualitative analysis, providing recommendations for codes and themes of the data
(Anthropic, 2024; OpenAl, 2024). Charts and graphs were generated by Google forms survey
tool and provided under the “Reponses” tab. MS Excel (Microsoft Corporation, 2018)
spreadsheet and Excel GPT were used for data visualization.

The review of the data sought to gain a rich, thick understanding of students’ perceptions and
experiences related to the use of Al in their courses in HE. Additionally, a review of the data
collected and analyzed sought insights to identify key areas and strategies for faculty and
administration in HE to support minority and underserved students’ learning and ensure their
wellbeing, safety and basic needs were met before, during, and after innovations and online
learning commenced such as the integration of Al-enabled tools in the education processes
(Pokhrel & Chhetri, 2021).

In addition to descriptive statistics, sentiment analysis was utilized to analyze qualitative data.
Sentiment analysis, also known as opinion mining, is a text mining technique that involves
identifying and categorizing emotions expressed in textual data using natural language
processing. To be more specific, sentiment means an attitude, or judgment, based on one’s
feelings (e.g. “I don’t like using AI”’), whereas opinion is a view or appraisal about a particular
matter e.g. “I think Al results might not be accurate”). Nonetheless, they are often used
interchangeably. By analyzing the polarity (positive, negative, or neutral) of sentiments in the
survey responses, sentiment analysis helps researchers quickly identify conflicting or diverse
opinions towards the issue under study. The process of sentiment analysis typically involves
several steps: data collection, preprocessing (e.g., tokenization), feature extraction, and the
application of machine learning models (e.g., Naive Bayes and support vector machines to
determine sentiment (Liu, 2020). JMP Pro version 18 (SAS Institute, 2024) was utilized for
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sentiment analysis in this study. In addition to classifying the types of sentiment, the algorithm
also assigns a score to indicate the intensity of the emotion. Sentiment analysis is considered
more useful when it is challenging for humans to read through a vast number of documents due
to fatigue and boredom factors. One may argue that for a small sample of 39 a human coder
might be more effective. However, even if the sample size is small, Al-based natural language
processing is still valuable because unlike human coders that might project their subjective bias
to the text, algorithms are impartial (Yu, 2022).

In addition, linking and brushing was used to investigate the relationships between open-ended
responses and perceived usefulness of Al tools. Specifically, when an observation of a
particular variable in a graph is selected by brushing, the linked data points in another graphical
display are also highlighted (SAS Institute, 2024). This data visualization method is commonly
employed in data science to reveal patterns and associations (Yu, 2014).

4. Results

The following section provides the results of the Student Survey on the Use of Al Tools in the
Course by survey item number, including graphs of quantitative calculations mean scores,
percentages of students reporting per item, and tables with themes identified from the
qualitative responses provided by the students, including descriptions of the themes and
supporting quotations to provide evidence of the reliability of the themes chosen.

4.1 Results of Spring and Summer Student Survey on the Use of Al in the Course

Survey Item #1 instructed students, “If you used Al tools during this course for coursework,
research, idea generation, etc. please indicate the tools you used.” Table 5 and Figure 1 show
the Al tools students used in the course by percentage and number reporting respectively
(responses to Question #1). Students reported using mostly free versions of the Al tools, with
usage rates ranging from 59% to 74% depending on the tool used. More students purchased
subscriptions to Gamma.app (n=14; 35.90%) and Claude.ai (n=17; 43.59%), than any other
tools. Al-enhanced writing review software was reported at 2.56% use compared to the Al
presentation and LLM tools, which reported near 100% usage (combining the free and
subscription versions). Additionally, the Al-enhanced research tool Elicit was used by 69.23%
of students (n=27%), indicating a significant interest in Al tools for research purposes.
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Table 5. Al tools students reported using in their coursework by semester

Al Tool Summer Spring Total Percentage
Gamma.app (free) 8 21 29 74.36%
Gamma.app (subscription) 7 7 14 35.90%
Elicit (free) 11 16 27 69.23%
Elicit (subscription) 0 0 0 0.00%
Claude.ai (free) 4 19 23 58.97%
Claude.ai (subscription) 10 7 17 43.59%
ChatGPT (free) 8 19 27 69.23%
ChatGPT (subscription) 0 2 2 5.13%
Grammarly 0 1 1 2.56%
Otter Al 0 1 1 2.56%
EBSCO 0 1 1 2.56%

Item #1 - If you used Al tools during this course for coursework, research, idea generation, etc. please indicate the tools you used.

EBSCO 1
Otter Al 1
Grammarly 1
ChatGPT (subscription) 2
ChatGPT (free) 27

Claude.ai (subscription) 17

Al Tool

Claude.ai (free) 23
Elicit (subscription) F 0
Elicit (free) 27
Gamma.app (subscription) 14

Gamma.app (free) 29

0 5 10 15 20 25 30
Number of Users

Figure 1. Al Tools Students Reported Using in their Coursework by Semester
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Survey Item #2 asked students, “How often did you use an Al tool during the semester on a
scale of 1 to 5, 1= never to 5=several times a week.” Figure 2 shows 46.2% of students rated
their use of Al tools during the week as a 5, on a scale of / fo 5 with “1” being Never and “5”
being used Al tools Several times per week. Fifty-four percent of students rated themselves as
a “4 or 57, with no students reporting Never using Al during the week for coursework.

Table 6. Mean Scores for Quantitative Survey Items on a Likert-style scale 1-5 with 5 Being
the Highest

Item Number Question Number of Students Responding  Mean Score

2 Frequency of Al Tool Use 39 3.85

Item #2 - How often did you use an Al tool during the semester on a scaleof 1to 5, 1= nevezéoz‘%:scveral times a week.
. o

30.8%

10.0

1.5

15.4%

Number of Responses

5.0t

2.5

0%

0.0

Rating

Figure 2. Graph of how often students reported using Al tools during the week

Survey Item #3 was a qualitative question that asked students to “Describe how you use Al
tools? School, personal, work, etc.” Several themes were identified. Table 7 provides the
themes, descriptions, and quotations from participants.
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Table 7. Themes and supporting quotations for survey question #3 (n=25)

Theme Description Supporting Quotations
Enhancing Many students reported using AI - "I used Al tools for research
Academic Work  tools to assist with various presentations and brainstorming."

(n=18; 72%)

Professional
Application

(n=14; 56%)

New Learning
and Adoption of
Al

(n=9; 36%)

Multifaceted
Use

(n=12; 48%)

aspects of their academic work.

Students also utilized Al tools in
their professional lives,
particularly for tasks such as
rewording emails, creating
newsletters, and writing outlines
for assignments.

Several students highlighted their
learning journey with Al tools,
indicating that these tools were
new to them and that they
learned about them through the
course.

Students reported using Al tools
across different areas of their
lives, including school, personal
tasks, and professional work.

- "I use them to help refine my ideas
and provide additional ideas when
planning lessons."

- "It helped rewrite some of my
assignments."

- "I primarily use Al for work. I use
it to write things that need to be done
but do not need to be so refined."

- "It helped me with my professional
responses in my email."

- "I used Al tools to help me reword
some emails for work."

- "I learned about Al this semester in
this class. I did not know about all
this app before this class."

- "Just for this project. I didn't know
about this before this course."

- "Using Al is all new to me. |
usually use it after my professor
models it and every time I'm amazed
that it works."

- "School. personal and work"

- "T use Al tools for personal school
and work use."

Survey Item #4. Figure 3 shows results of how students responded to the question, “How did
you learn to use the Al tools?” Students were instructed to select all that apply.”
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Choose all that apply. How did you learn how to use the Al tools?
25 responses

Video and course content

14 (56%
provided in the class (56%)

nstruction mentoring and tutoring
during class, individually, or in
office hours

15 (60%)

Self exploration, practicing 21(84%)

Online ideos, tutorials, free

5(20%)
classes on myown time

Figure 3. Graph of how students reported learning the use of Al tools

Survey Item #5. Students responded to the question, “Do you feel you properly cite the use of
the Al Tools in your class submissions? There is no judgment. The teacher will add training to
the courses if you feel more is needed.” The proportion of responses by category is displayed
in Figure 4.

Survey Iltem #5 - “Do you feel you properly cite the use of the Al Tools in your class submissions?
There is no judgment. The teacher will add training to the courses if you feel more is needed.”

Always

Occasionally

Sometimes

Figure 4. Student self-reports of properly citing their use of Al in their course submissions
(by percentage)
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Survey Item #6. Figure 5 provides the distribution of the responses to Question #6, “Rate how
useful you feel Al Tools have been to you in your coursework,” on a scale of / to 5 with being

the most useful.

Iltem #6 - Rate how useful you feel Al Tools have been to you in your coursework.

6 (15.4%)

Rating
w

2 1(2.6%)

-

0(0.0%)

4 11 (28.2%)

21 (53.8%)

0.0 25 5.0 1.5 10.0 12.5

Number of Responses

15.0

17.5 20.0

Figure 5. Students’ Self-reports of the Usefulness of Al Tools in their Coursework

Survey Item #7. Table 8 provides student responses to Question #7, “Select all the ways that
you used Al Tools in the course.” Students self-reported high percentages for each of the
categories except for Developing details when I am stuck on a topic.

Table 8. Ways students use Al tools in the course

Usage Method Summer Spring Total Percentage
Research articles 11 19 30 76.92%
Get ideas for an assignment 8 16 24 61.54%
Create presentations for submitting in class 13 21 34 87.18%
assignments

Save time in formatting and organizing the content 9 18 27 69.23%
of an assignment

Review my completed submission to check for 11 13 24 61.54%
errors and improve writing

Developing details when I am stuck on a topic 0 1 1 2.56%

Survey Item #8. Table 9 provides student responses to, “Rate how completely you "trained" Al
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Tools when you used them?”

Table 9. Students Self-rating of their Ability to Train Al Tools before Prompting (n=39)

Response Count Percentage

I always created lengthy prompts describing how I wanted the Al to act, 12 30.77%
set boundaries for the data I would allow it to use, and uploaded or pasted

explicit guidance in the form of articles, assignment descriptions,

document formats, etc. to train the Al

I often trained the Al tool by providing explicit guidance on what I was 9 23.08%
expecting the response to look like

I occasionally uploaded or pasted an assignment example or rubric to 8 20.51%
train the Al before prompting

I understand the importance of training the Al so tried to include 6 15.38%
guidance, though sometimes was in a hurry and did not give boundaries
or guidance before posting my prompt

I never provided attachments or pasted examples into the LLM to train 2 5.13%
the tool before prompting

Survey Item #9. Figure 6 provides student responses to, “How long have you been using AI?”

Al Usage Experience Across Both Semesters

| have been using Al personally | 7.7%
and professionally for over a year

| just learned about Al in this course | 30.8%

Experience Level

| have used Al tools for other courses
and this is my second or third time [
using it in a class

61.5%

0 10 20 30 40 50 60 70
Percentage

Figure 6. Students’ self-report of the length of time they have used Al-enabled tools

Survey Item #I0 was a qualitative question asking students to share any benefits they
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experienced from using Al Tools for coursework, “Describe the benefits you feel and
experience from using Al Tools for coursework. Be detailed and provide examples.” Several
themes were identified. Table 10 provides the percentages of themes identified from the self-
reports. Note the number of reporting participants is very similar per semester suggesting the
participant pool has reached saturation point for the themes. Table 11 provides the themes
identified in the qualitative responses.

Table 10. Benefits of using Al: Respondent counts for spring and summer courses and the
percentages of each benefit category.

Themes Spring  Spring Summer  Summer Total
Count % Count % Count
Timesaving 8 32.0% 5 35.7% 13
Improved writing and 7 28.0% 4 28.6% 11
language skills
Organization and structure 5  20.0% 3 21.4% 8
Research assistance 3 12.0% 4 28.6% 7
Idea generation and 5  20.0% 2 14.3% 7
brainstorming
Presentation creation 2 8.0% 2 14.3% 4
Enhanced learning and 2 8.0% 3 21.4% 5
understanding
Feedback and error correction 2 8.0% 2 14.3% 4
Efficiency and productivity 2 8.0% 2 14.3% 4
Work-life balance 1 4.0% 0 0.0% 1
Total Responses 25 100% 14 100% 39

Note. The percentages for each theme are calculated based on the number of responses
mentioning that theme divided by the total number of responses in that season (25 for Spring,
14 for Summer). Some responses mentioned multiple themes, so the sum of percentages may
exceed 100%.
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Table 11. Item #10 - Themes with descriptions and participant quotations describing the
benefits of students’ use of Al tools in the coursework

Theme Description Supporting Quotations
Writing Many students reported - "It helps make my writing clearer."
Improvement that Al tools help

(n=20; 22.99%)

Time Saving

(n=18; 20.69%)

improve the clarity and
quality of their writing.

Students found Al tools
to be valuable for
saving time in various
aspects of their
coursework.

80

- "It helped me get better at writing some
assignments."

- "Helps improve my writing."

-"Improved efficiency: Al tools can help
students improve the quality of their
writing."

-”I enjoy how Al tools are able to enhance
my auto-corrections and aid in writing
improvement."

-"It makes writing easier for me."

- "Using Al tools for coursework is

beneficial as they are time-saving
resources."

- "Saves time on ideas and formatting."
- "It saves time."

- "It saves a lot of time but it also helps me
to get my thoughts organized."

- "It saves time with the formatting of
assignments."

http://ijld.macrothink.org



Institute™

A\ Macrothink

International Journal of Learning and Development
ISSN 2164-4063
2024, Vol. 14, No. 3

Theme

Description

Supporting Quotations

Organization and
Structure

(n=15; 17.24%)

Learning and
Adoption

(n=12; 13.79%)

Al tools assist students
in organizing and
structuring their work
more effectively.

Students described their
learning process and the

initial challenges they
faced with Al tools.

81

- "It saves time and gives me ideas."

- "I love how Al can check the little details
for me, saving time."

- "It helps organize my work, especially
Gamma."

- "Al tools are a time saver! They help give
me an idea of what an exemplar might be."

- "It is a helpful tool it helps me to organize
my presentations."

- "Makes presentation organization easier."

- "It helps organize my work, especially
with the structure of essays."

- "I use Al for presentations and research
information organization."

- "Improved efficiency: Al tools can help
students structure their work."

- "Using Al tools for coursework offers
efficiency in organizing content."

- "At the beginning, it was a headache
because I did not know how to use it."

- "I learned I should use it as my 'assistant’
and I'm still learning how to use it
effectively."
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Theme Description

Supporting Quotations

Professional Al tools are used by
Communication students to draft
professional emails and
communicate more
effectively.

(n=11; 12.64%)

Work-Life Balance  Some students
mentioned that Al tools
help them achieve a
better work-life balance
by saving time.

(n=9; 10.34%)

- "I think Al is a great tool to get quick
ideas on assignments."

"Improved efficiency: Al tools can help
students adopt new learning strategies."

- "In addition to academic work, I've
utilized Al to help draft formal emails to

staff."

- "Claude assists me in striking the right
tone ensuring clarity and professionalism in
my messages."

- "It's given me a work-life balance it's been
beneficial for my mental health as well."

- "Al has given my family back my personal
time."

Survey Item #11 was a qualitative question that asked students to “Describe any challenges you
feel from the use of Al Tools in your coursework. Be detailed and provide examples.” Several
themes were identified. Figure 7 shows a pie chart of themes identified and grouped by
percentages reporting in the qualitative answers. Table 12 provides a summary of the key
themes identified from the qualitative analysis regarding the challenges of using Al tools in
coursework, with descriptions and direct quotations that illustrate each theme.
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Challenges of Using Al Tools in Coursework

16.1%

6.5% 6.5%

12.9%

9.7%

48.4%

Themes
Learning Curve (n=Learning Curve; 48.4%)
Accuracy and Reliability (n=Accuracy and Reliability; 9.7%)
Access and Credits (n=Access and Credits; 12.9%)
Ethical Concerns (n=Ethical Concerns; 6.5%)
Complexity and Usability (h=Complexity and Usability; 16.1%)
Dependence on Al (n=Dependence on Al; 6.5%)

Figure 7. Challenges experienced with Al-enabled tools

Table 12. Item #11 themes, with descriptions, and participant quotations describing the

challenges from using Al tools

Theme Description

Supporting Quotations

Students mentioned

Learning Curve challenges related to the

initial learning process and

(n=15;48.39%)  understanding how to use

Al tools effectively.
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- "You have to be very detailed and specific
as to what you want."

- "Just learning to be more detailed in what
I am asking Al tool to do."

- "It was challenging at first, but | was able
to catch on and specifically learn how to

create prompts.”

"I find it difficult to control the register of
language used by AL"

"Anytime data is required, it can be
challenging to get what you want if you are
not trained properly."

- "I just have to catch up and get used to it."”

http://ijld.macrothink.org



Institute™

A\ Macrothink

International Journal of Learning and Development

ISSN 2164-4063
2024, Vol. 14, No. 3

Theme

Description

Supporting Quotations

Accuracy and
Reliability

(n=3; 9.68%)

Access and
Credits

(n=4; 12.90%)

Ethical
Concerns

(n=2; 6.45%)

Students expressed
concerns about the accuracy
and reliability of
information provided by Al
tools.

Challenges related to
accessing Al tools,
including issues with credits
and account management,
were noted.

Students highlighted
concerns about the ethical
use of Al, including fears of
academic dishonesty.

84

- "Sometimes the information is erroneous."

- "I understand that Al is not always factual,
it is important to fact-check."”

"It can be difficult to trust the accuracy of
Al-generated content."

- "The Al tools sometimes provide incorrect
information."

- "My main challenge with the Al tools was
running out of credits from the free
versions."

- "I was locked out of my Claude account but
with your help, I was able to get my account
reset."”

"The login process for Claude gave me more
trouble than I expected."”

"It's challenging when I run out of credits for
Al tools."

- "I am scared to get in trouble for using Al
tools."

- "We must educate students about the
importance of academic integrity and the
consequences of cheating and plagiarism."
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Theme Description Supporting Quotations

"I worry about the ethical implications of
relying too much on AL"

- "It's important to use Al ethically and avoid
plagiarism."

Complexity and Some students found Al

Usability tools complex and difficult - "Its a lot that I still don't understand about
to use, especially without it."

(n=5;16.13%)  proper training.

- "Anytime data is required! It can be
challenging to get what you want if you are
not trained properly."

-”The interface can be confusing at times."

- "I find the tools complex and not user-
friendly."

- "The challenges I felt from the use of Al
tools are mainly about usability."

There were concerns about
Dependence on yecoming overly reliant on
Al Al tools, potentially
(n=2; 6.45%) impacting independent
thinking.

- "One challenge is the potential for over-
reliance on Al assistance."

- "I worry about the atrophy of my critical
thinking skills due to this dependence."”

- "It's easy to become foo dependent on Al
tools."

Note. Italics are provided by the author to highlight key terms.

Survey Item #12 asked students, “What advice would you give to the teacher to assist students
in the future when teaching or using Al in their courses? Be detailed and offer examples.”
Several themes were identified. Figure 8 provides themes identified from the responses by
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percentages included in each theme. Table 13 provides a summary of the key themes identified
from the qualitative analysis of student advice to the instructor and provides supporting
quotations as evidence for the reliability of the themes selected.

Advice for Teachers on Using Al Tools in Coursework

17.9%
10.7%

Themes
Practice and Training (n=Practice and Training; 21.4%)
17.0% Detailed Guidance (n=Detailed Guidance; 28.6%)
21.4% Patience and Support (n=Patience and Support; 3.6%)
Ethical Use and Integrity (n=Ethical Use and Integrity; 17.9%)
Hands-on Experience (n=Hands-on Experience; 10.7%)

3.6% Initial Demonstrations (n=Initial Demonstrations; 17.9%)

28.6%

Figure 8. Pie graph of themes identified in students’ (n=25) qualitative responses regarding
advice they would give the instructor

Table 13. Student advice to the instructor to assist students in the future on the use of Al tools
in the course by themes with descriptions and participant quotations

Theme Description Supporting Quotations

| | |
Practice and Students advised that - "Let the students practice using Al all
Training consistent practice and the time."

dedicated training sessions are
crucial for mastering Al tools.

(n=2; 21.43%)

- "Practice, practice, practice."

- "Provide some classes to teach how
to use it properly."

"Provide assignments that specifically
focus on training AL"
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Theme

Description

Supporting Quotations

Detailed Guidance Clear and specific guidance on

(n=8; 28.57%)

Patience and
Support

(n=1; 3.57%)

using Al tools effectively is
important for students.

Providing ongoing support and
encouraging students to use Al
tools correctly is essential.

87

"Allow students to practice possibly
during class.”

- "... maybe Al that will construct data
graphs."

- "Be very specific when providing
guidance to Al tools."

- "Provide as much background as
possible."

- "Stress the importance of 'training
AI!‘ ”

"Using Al helps manage your time as
long as there is proper guidance."”

"Provide assignments that specifically
focus on detailed guidance."

- "Continue to be patient and provide
multiple opportunities to use Al
correctly and effectively."

- "Encourage students to rely on their
own thought processes."

"I would strongly encourage the use of
Al This tool is helpful.”
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Theme

Description

Supporting Quotations

Ethical Use and
Integrity

(n=5; 17.86%)

Hands-on
Experience

(n=3; 10.71%)

Initial
Demonstrations

(n=5; 17.86%)

Teaching students the ethical
use of Al and the importance
of academic integrity is vital.

Practical, hands-on
experiences help students
better understand and utilize
Al tools.

Initial walkthroughs and
detailed examples can help
new users understand how to
effectively use Al tools.

88

- "Emphasize the importance of citing
the Al tool.”

- "Provide clear expectations and
guidelines while also teaching how to
cite its use."

"To effectively integrate Al in courses,
teachers must know how to use and
cite it properly."

"Encourage students to rely on their
own thought processes and cite

properly.”

- i ands-on
"Provide more hand
experiences."

"Provide = assignments  that
specifically focus on training AIL."

"Design Al-resistant assignments.
Create tasks that require critical
thinking and hands-on interaction."

"An initial walkthrough
demonstration of the effective use
would be very beneficial."
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Theme Description

Supporting Quotations

- "Have a small group tutorial with the
new Al users and give them some very
detailed sample exercises."

"I would show more examples of how
you can use Al effectively."

"To effectively integrate Al in courses,
teachers must  provide initial
demonstrations."”

Survey Item #13 asked students, to “Is there anything else you would like to add about the use
of Al Tools in education?” Several themes were identified. Figure 9 shows the quasi-
quantitative percentages of students' responses by identified themes. Table 14 provides a
summary of the key themes identified from the qualitative analysis regarding “Anything else
you would like to add about the use of AI tools in education” and provides supporting
quotations as evidence for the reliability of the themes selected.

Additional Comments on Al Tools in Education

50.0%
2.2%

21.7%

2.2%

15.2% 8.7%

Themes
Future Benefits (n=Future Benefits; 2.2%)
Professional Use (n=Professional Use; 21.7%)
Training and Learning (n=Training and Learning; 15.2%)
Appreciation and Gratitude (n=Appreciation and Gratitude; 8.7%)
Caution and Management (n=Caution and Management; 2.2%)
No Additional Comments (n=No Additional Comments; 50.0%)

Figure 9. Themes identified from students’ qualitative answers for additional comments
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Table 14. Themes with descriptions and participant quotations identified from the analysis of
students’ comments on “Anything else you would like to add.”

Theme Description Supporting Quotations

Students acknowledged the
potential long-term benefits
of learning and using Al tools.

Future Benefits
(n=1; 2.17%)

- "I believe it is important to learn
because it will be beneficial in the future."

Some students felt Al tools
Professional Use are more suited for - "Al should be good for teachers and
(n=10; 21.74%)  professional use rather than professionals to use, not for students.”
student use.

- "As a principal, it could be useful in
creating quick presentations."

- "I am honestly intrigued at how vastly
Al is being integrated into professional
environments."

- "Overall, while Al tools have greatly
enhanced my coursework, | see it being
more beneficial in a professional setting."

"I believe that Al is not going anywhere
and if we don't start using it now, we will
be left behind."”

"It should be restricted for only
professionals, not students."

.. There is a desire for more
Training and

Learning
(n=7; 15.22%)

training and learning - "I would love more training and insight
opportunities to effectively into the use of Al tools."
use Al tools.

- "I would love to learn how to use Al to
make better presentations."

- "It was very beneficial. 1 did not learn
about this technology before and now I
feel confident using it."

- "I believe it is important to learn
because it will be beneficial in the future."
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Theme Description Supporting Quotations

| | | 1
"It should be restricted for only

professionals, not students."

- "No, not really. I just have to catch up
and get used to it."

Some students expressed
gratitude for the opportunity
to use Al tools in their

Appreciation and
Gratitude
(n=4; 8.70%)

- "Thank you for introducing this to us."

education.
- "I am happy to have the opportunity to
gain access to these tools."
- "No, thank you for your help."
- "I really appreciate using Al tools in
class. It has been very helpful."
Caution and Students emphasized the need "
Proper management, safety, and
Management for proper management and

ibilit fi S
(n=1;2.17%) responsible use of Al tools. responsibility are necessary for success

"It is important to embrace
technological advancements but with
caution."

- "AI should be good for teachers and
professionals to use, not for students."

Many students h
No Additional ar}}’ students had no
additional comments or
iy thoughts to add about the use "N/A"
(n=23; 50.00%) g

of Al tools in education.
_ "NO."
- "Not at the moment."

- "No, maybe Al that will construct data
graphs."

Overall, the themes showed saturation by the number of students participating when comparing
the Spring 2024 semester with the Summer 2024 semester.
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4.2 Themes from Advanced Student Survey of AI Use in the Course

The Advanced Student Survey responses revealed that with continued use of Al-enabled tools,
new themes emerged that inform the structures of teaching and learning in the context of
Education 4.0. Table 15 and the following section summarizes and notes the unique themes for
advanced students and triangulates these with the literature. Refer to Appendix 2 for items on
the Advanced Student Survey on the Use of Al in the Course, and Appendix 3 for survey item
responses in tables.

Table 15. Observations and themes from advanced student survey (delivered Summer 2024

semester) compared with themes from the literature

Theme Description Key Points Supporting Literature Review
Quotations Themes
Increased Advanced - Confidence - "My confidence - Training and
Confidence  students reported Growth and skill level have  Adoption of
and Skills increased . both increased Digital Tools
- Skill o .
confidence and Enhancement significantly." (Matasova and
enhanced skills " Kollar, 2023)
. . - "I grew more
in using Al tools. .
confident with my
prompts and
information I could
extract using Al
tools."
Consistency Improvementin - Diligence in - "Yes, my citing of - Importance of
in Citing AI  properly citing Citing Al became more Academic Integrity
Tools Al tools in . consistent this in Digital Age
- Consistency
coursework over . . semester due to (Mohamed et al.,
: in Practices . .
time. continuous practice ~ 2022)

and feedback."

- "I have become
more diligent in
citing Al tools in my
submissions."
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New Emergence of - Ethical - "The challenge is - Ethical
Challenges  new challenges, Balance to find an ethical Implications of
Over Time  particularly . balance with using ~ Digital
. - Evolving " .
ethical concerns Challenees Al tools. Transformation
and balancing Al g (Jensen, 2019, in
- "I do not feel that .
use. Garcia-Morales et.
any challenges were
al., 2021)
encountered that
were not resolved."
Usefulness  Continued high - Research - "I found Al tools - Transition to
of Al Tools  usefulness of Al and Idea very useful for Digital Learning
tools for various  Generation generating ideas and and Interactivity
academic tasks. - Writing strgcturing rr?/ (Ratten, 2023)
assignments.
Improvement
- "Al tools have
been invaluable for
checking and
improving my
writing."
Advice for Suggestions for - Introductory - "Have a mini- - Equitable Access
Future Use  better integration Lessons introduction lesson  to Digital Solutions
and training on Practice on Al tools at the (Matasova and
Al tools. . beginning of the Kollar, 2023)
Sessions "
course. .
- Developing
- "Maybe allow Inclusive
some practice times  Educational
to use Gamma to get Structures (Hanson
familiar with it." et al., 2020)

4.3 Results of Analysis on Student Data Analysis Survey

A fourth survey was provided in the summer courses collecting students’ perceptions and
experiences regarding an assignment requiring the use of Al to synthesize participants and
simulate their responses to interview questions based upon training data and prompts
describing the background, context, and demographics of the school and study participants.
The assignment required higher-order complex-thinking skills and the ability to deeply analyze
the Al output for accuracy. Students were expected to triangulate simulated themes for accuracy
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to reflect the case school demographics and triangulate with human data findings, participant
check, and the relevant literature reviewed on the chosen issue.

Analysis of the survey data and review of the student submissions revealed the students
benefited from the exercise in that the simulation helped students to uncover connections and
nuances they might miss through manual coding alone. Engaging with these deeper insights
promotes analytical thinking. These were the first steps in using Al-enabled tools to provide
opportunities to engage in activities and provide support to expand the students’ critical
thinking. The Al data simulation exercises for developing themes and implications for schools
on identified issues were tested through participant check and literature review to determine
the reliability of LLMs to produce valid conclusions when rigorously trained on the context of
the case. Refer to Appendix D for tables with results of the analysis and item themes. Refer to
Table 16 for identification of students’ higher order thinking skills developed by Al use in the
course assignments.

Table 16. Identification of higher order thinking skills from Al tool usage

Implications for Higher Order

Theme Description Thinking Skills

The use of Al tools Frees up time for complex
Efficiency and significantly streamlined the analysis and interpretation,
Timesaving data synthesis process, saving fostering critical thinking and

Improved Data
Comprehensiveness

Objectivity and
Reduced Bias

Multi-dimensional
Analysis

time and effort.

Al tools enhanced the depth
and breadth of data analysis,
making it more
comprehensive and objective.

Al tools helped reduce human
biases in data interpretation
by providing objective
analysis.

Al tools facilitated the
identification of patterns and
correlations, providing a more
multi-dimensional analysis.

problem-solving skills.

Promotes analytical thinking
by encouraging exploration
from multiple perspectives and
consideration of alternative
explanations.

Cultivates critical thinking by
requiring evidence-based
analysis and validation of
findings, encouraging
intellectual rigor.

Fosters systems thinking by
understanding complex
systems and predicting their
behavior, promoting holistic
analysis.
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Theme Description Implications for Higher Order

Thinking Skills
Develops critical oversight,
) Ensuring Al tools accuratel evaluation, synthesis, and
Challenges and Ethical 8 . Y . Y .
. . capture context and meaning; ethical reasoning skills
Considerations . . .
maintaining ethical standards. necessary for higher-order
thinking.
Enhances student engagement
Implications for Integrating Al tools into in critical evaluation, analytical
Teaching and Learning research education. skills, and ethical reasoning

through hands-on experiences.

Note. Themes and table generated from prompting and training ChatGPT [version 40] on the
Student Data Analysis Survey.

4.4 Summary of the Survey Results

In sum, the results of the survey, which included quantitative findings and qualitative themes,
revealed students in the courses predominantly used the free versions of Al-enabled tools
including ChatGPT, Claude LLMs and the Gamma presentation tool in their coursework. The
students reported using Al tools for academic, professional, and personal use in that order of
frequency.

Students reported a high frequency of weekly use for Al tools, though no students self-reported
never using Al. Most of the students reported using Al for the first time during the school year,
2023/2024, having been introduced for the first time in their Fall semester classes by two of
the educational leadership department faculty (author included). Students reported a “learning
curve” describing challenges to first use of Al tools. Only a small percentage of students felt
they were citing their use of Al appropriately or consistently.

Almost all students strongly rated the use of Al tools as helpful for creating their coursework,
with very few students reporting the use of Al-enhanced software for reviewing their
assignments. Students reported the usefulness of Al tools including improvement in written
assignments, time savings, and helping with structuring assignments. Concerns/challenges
reported in the use of Al included a “learning curve” in developing quality prompts, concerns
about the reliability of the output, and ethical concerns for example, one student reported fear
of “getting in trouble” using Al.

Suggestions by students for future course instruction on Al use included providing more hands-
on practice, detailed guidance, the development of patience in the process of learning Al tools
(e.g. some students felt team members, who were more familiar with Al tools, went too fast in
the assignment process for them to participate well). Students also reported the importance of
faculty teaching the ethical use of Al. Table 17 organizes the key themes, descriptions, key
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points, and triangulation with the key themes identified in the reviewed literature to provide a

comprehensive view of the needs and experiences of underserved students in the context of
using Al tools for their coursework.

Table 17. Side-by-side comparison of the themes identified in this current study with themes

found in the review of relevant literature

Theme Description Key Points Literature Review Themes
Equity and Ensuring equitable - Access to - Equitable Access to
Accessibility access to Al toolsand  Technology Digital Solutions

Student Uses of
Al Tools

Confidence and
Competency

Ethical Use and
Integrity

resources for all
students.

Diverse applications of

Al tools in academic
and professional
contexts.

Building students'
confidence and

competency in using Al

tools.

Promoting the ethical

use of Al tools and
academic integrity.

- Inclusivity in
Training and
Support

- Writing and
Academic
Improvement

- Professional
Development

- Learning Curve
and Initial Training

- Ongoing Support
and Practice

- Understanding
Ethical
Implications

- Proper Citation

(Matusova and Kollar,
2023)

- Developing Inclusive
Educational Structures
(Hanson et al., 2020)

- Transition to Digital
Learning and Interactivity
(Ratten, 2024)

- Blended Learning and
Modular Curriculum
Design (Bonfield et al.,
2020)

- Training and Adoption of
Digital Tools (MatiSova
and Kollar, 2023)

- Support Structures for
Autonomous Learning
(Hanson et al., 2020)

- Ethical Implications of
Digital Transformation
(Jensen, 2019)

- Importance of Academic

and Usage Integrity in Digital Age
(Mohamed et al., 2022)
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4.5 Sentiment Analysis
4.5.1 Challenges of Using Al Tools

Sentiment analysis of responses to the prompt “Describe any challenges you feel from the use
of Al Tools in your coursework™ detected positive or negative sentiment in 9 out of 39
responses while all the rest are considered neutral or lack strong sentiment (see Figure 10).
Although the frequencies of positive and negative sentiment are similar (5 vs 4), the intensity
score of positive sentiment is higher than that of negative comments (61.4 vs. -45).

N Mean Score =0
All Scored Documents 9 14.1 *g‘ 2.0
Net Positive Documents 5 61.4 8 n
Net Negative Documents 4 -45.0 . ‘ ‘ | ’
No Sentiment Documents 30 0.0 0

-100 -50 0 50 100
Scores of Documents with Net
Sentiment

Figure 10. Frequency and score of sentiment pertaining to challenges

For users who yielded positive comments, the challenge is limited access and the learning curve.
For example, “I believe the only challenge is the limitation of the free Al Tools. In order to
receive proficient work samples, you have to pay - better yet invest for more access of the tools.”
“The challenges were in the beginning when I was learning how to navigate the use of Al, but
I got it down pretty good now. I'm glad I got the experience.”

The full text revealed that those users who expressed negative sentiment were concerned with
accuracy and reliability of Al. For example, “Sometimes the information is erroneous. There
were instances when I felt that using [an Al enabled article search tool, it] did not provide the
most reliable resources to include.” Some users worried about over-reliance on Al. For example,
“Sometimes when I use Al tools in coursework it can sometimes lead to over-reliance, where I

may become dependent on Al for problem-solving rather than developing my own critical
thinking skills.”

4.5.2 Benefits of Using Al Tools in the Coursework

Interestingly, linking and brushing indicates that no matter whether the comments are positive
or skeptical, all the users who posted those comments regarded Al tools as highly useful (4, 5),
as shown in Figure 11. Probably students perceive that the benefits of Al outweigh the
shortcomings.
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2 3 = S

Figure 11. Distribution of responses to “Rate how useful you feel Al Tools have been to you in
your coursework” with observations that gave positive and negative comments highlighted

4.5.3 Advice for Using Al Tools

Sentiment analysis of responses to the question “What advice would you give to the teacher to
assist students in the future when teaching or using Al in their courses?” detected 11 positive
and 1 negative responses. It is noteworthy that in this analysis the score of negative sentiment
is much higher than that of positive feeling (69.1 vs. -90) (Figure 12).

N Mean Score 6
All Scored Documents 11 54.6 § 4
Net Positive Documents 10 69.1 S ;
Net Negative Documents 1 -90.0 |
No Sentiment Documents 28 0.0 0 [

-100 -50 0 50 100
Scores of Documents with Net
Sentiment

Figure 12. Frequency and score of sentiment pertaining to advice

The theme of positive comments center on great training, such as “It will be great to receive
more training about how to use AI”, “Keep it coming! I loved this part! “The prompts you gave
were very helpful.” The only negative or skeptical comment is concerned with accuracy of Al
results: “The advice I would give would be to use your original work but allow Al to refine it.
It's okay for Al to give ideas but be thorough and don't assume that Al has the best suggestion
or idea.”

Linking and brushing reveals that the spectrum of perceived usefulness of Al is wider among
these students. As shown in Figure 13, while most learners selected “4” and “5,” one rating is
as low as “3.”
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Figure 13. Distribution of responses to “What advice would you give to the teacher to assist
students in the future when teaching or using Al in their courses?” with observations that
gave positive comments highlighted

The comment of this student is: “[The professor] is great at modeling how to use AL.” It seems
that the student’s positive feeling is more about the instructor than the class or the Al tools.

On the other hand, the student who gave a skeptical response rated usefulness of Al tools highly
(Figure 14). Once again, the student might perceive that the pros of Al outweigh its cons.

—_—

2 3 4 5

Figure 14. Distribution of responses to “What advice would you give to the teacher to assist
students in the future when teaching or using Al in their courses?” with the observation that
gave negative comments highlighted

4.5.4 Additional Comments

For the question “Is there anything else you would like to add about the use of Al Tools in
education?” all comments are positive, as displayed in Figure 15.

N Mean Score -
All Scored Documents 6 55.3 § 3
Net Positive Documents 6 55.3 3 2
Net Negative Documents 0 . 1
No Sentiment Documents 33 0.0 0
-100 -50 0 50 100
Scores of Documents with Net
Sentiment

Figure 15. Frequency and score of sentiment pertaining to additional comments
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The following are some examples of the comments: “...until I started taking this program and
it has been very helpful, as well as has cut my work time shorter...” “No, I am happy to have
the opportunity to gain access to these tools...” “...to gain access to these tools to help produce
a better product.” “...proper management, safety, and responsibility are necessary for success.”
Unsurprisingly, linking and brushing reveals that all of these students regarded Al as highly
useful (4, 5) (Figure 16).

99 ¢

—

2 3 = 5

Figure 16. Distribution of “Is there anything else you would like to add about the use of Al
Tools in education?” with observations of who gave positive comments highlighted

4.5.5 Benefits of Using Al tools to Synthesize and Analyze Data in the Research Course

Sentiment analysis of the responses to the prompt “Describe any benefits you found
synthesizing data using generative Al tools. Be detailed and descriptive so the instructor can
learn how to improve student experiences using Al to support the research process” indicates
that five comments exhibit positive emotion with the average intensity score of 58 (Figure 17).

N Mean Score 3
All Scored Documents 5 580 3
Net Positive Documents 5 58.0 é 2
Net Negative Documents 0 - 1
No Sentiment Documents 20 0.0 0
-100 -50 0 50 100
Scores of Documents with Net
Sentiment

Figure 17. Frequency and score of sentiment pertaining to benefits of synthesizing data using
Al tools

The following are some examples: “Instructors can help them leverage these powerful

2 (13

technologies to enhance the depth, efficiency, and reliability...”, “...allowed for refinement,
making the research process faster and more thorough”, and “This made our research results
better and more complete.”

5. Discussion

These themes highlight the importance of equitable access to Al tools, diverse applications in
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both academic and professional contexts, building student confidence through continuous
support and training, and promoting ethical use and academic integrity. Addressing these areas
can help ensure that underserved students are well-supported in their use of current
technologies, ultimately contributing to their academic success and professional preparedness.
It is the faculty members’ responsibility to ensure students' needs are met before requiring them
to use new technologies such as generative Al and Al enabled research and presentation tools.

One student reported feeling “afraid” that they would “get in trouble” using Al. Others reported
that they felt “behind” because their introduction to Al tools came in a later semester than their
team members, who had more experience and could “go faster.” Additionally, one student
reported that they would “run out of credits” using the free version of an LLM. There is
potential for inequitable access for students, who may not be able to afford a monthly
subscription to gain sufficient time on the LLM to perform the tasks required of them. This
compares favorably with Sagor and Williams (2017) and Pokhrel and Chhetri (2021) who wrote
on the importance of developing processes that are accessible by all students and meet their
basic needs before expecting them to engage in online tasks.

Students reported they rarely used LLM for checking their work before submitting. This is an
area for improvement. Research has shown that students who become autonomous learners
take responsibility for their work and see themselves as having a voice, leading to higher rates
of completion of their programs (Hanson et al., 2020). Students were also concerned about the
reliability of Al LLMs responses and how to check for correctness. These concerns all concur
with Mhlanga (2023), who researched the ethical use of ChatGPT in education and reported
“that for ChatGPT to be used in education, it is essential to ensure that privacy is respected,
that there is fairness and non-discrimination, [and] that there is transparency in the use of
ChatGPT” i.e. citations of its use in coursework (p. 16). These elements must be embedded in
direct instruction with explicit examples and directions, with accountability and review
processes in place.

HE administration and faculty need to provide appropriate scaffolds to ensure students have
sufficient access to the learning tools. Provide clear guidelines for Al tool use to ensure students
understand the task (TI). Build team memberships around the understanding that the
background and skills using Al tools of their members may vary considerably. Provide
scaffolds to ensure social integration occurs (SI) (Hanson et al., 2020). One way to ensure
equitable student access is to provide free university software subscriptions to Al tools, such
as is commonly provided for applications such as MS Office, Adobe PDF reader, and simple
analysis software using an institutional license. It will be necessary for faculty to participate in
training for the use and application of Al tools, so they can be prepared to teach and support
their students' learning. Ongoing action research processes can ensure leadership and faculty
understand the context and demographics of their participants, develop action plans that meet
the participants where they are at, and take research-based practices to the next level. Work
needs to be done to create rigorous training protocols to ensure all students’ concerns are
addressed as HE moves forward to integrate the tools of Education 4.0.
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6. Summary

This paper explored graduate students’ perceptions and experiences of the use of generative Al
and Al enabled applications in their coursework over two semesters (Spring and Summer 2024).
The discussion flowed from a review of the data collected from four voluntary Google forms
surveys used in course evaluations at the end of the semesters and one survey taken after
students completed a complex task of synthesizing research data on their case school which
simulated human data and triangulating it with the human data, participant check, and the
relevant literature on their topic. The results of this study aligned well with the review of the
literature. Students' initial introduction and use of the generative Al language models and Al-
enabled applications for school, the workplace, and in personal situations was shown to be
successful with the vast majority of students reporting their use and the usefulness of the tools.
This achievement is important because skills in the use of LLM and Al enabled applications
will be required in Industry 4.0 workplaces.

The methods for training students in the use of Al tools included faculty virtual instruction in
Zoom sessions during class time, office hours, embedded media demonstrations, examples,
students’ sharing in team meetings, and individual exploration.

Maslow before Bloom is a critical consideration for faculty and administration when
introducing disruptive changes such as Al enabled technologies into teaching and learning
(Pokhrel & Chhetri, 2021). However, as one student reported, the use of Al tools in the course
improved their sense of wellbeing because it saved time-on-task, which was used to spend with
their family. This compares favorably with a review of the relevant literature, which reported
on the importance of ensuring students' needs are met before asking them to engage in online
learning. When thoughtfully supported, the use of Al tools in online and face-to-face learning
can be used to contribute to supporting the psycho-social needs of diverse students. This
includes increasing confidence from improved writing skills, organization, and just-in-time
support through LLMs.

Results from the analysis of the survey data and review of student work products, revealed
there is a strong benefit to students from the use of Al-enabled applications especially
generative Al (such as Claude and ChatGPT freeware) and Gamma, an Al enabled presentation
application. Some students reported challenges in the first-time use of these tools with the
learning curve being one of the main obstacles to their use. Students requested more time in
class with demonstrations and hands-on practice, especially in prompting and ethical use.
Finally, the number of students in this review consistently citing their use of Al tools in the
course submissions stands to be improved. Though 90% of the students reported using Al tools
in their work process, more instruction and accountability can be provided in this area.

6.1 Conclusion

Education 4.0 is sea change which requires university administrators and faculty to deliver the
tools to meet the workplace requirements of Literacy 4.0, including understanding the
development of new terminologies, new ideas, new literacies (such as language for training
and prompting generative Al and Al enabled tools and higher order thinking skills to triangulate
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the results and generate improvements), and new innovations to meet the changing demands of
society from the disruptions being experienced. To ensure our diverse student groups in HE are
ready for the evolving economy and job market, administrators and faculty can be proactive
seekers of knowledge, who respond to the needs of their students as well as those of a changing
society. The results of this current study revealed that the use of Al tools can provide our diverse
students with increasing skills to meet the needs of the changing workplace and can meet
students’ personal needs of gaining more time (as Al can facilitate both higher- and lower-level
task completion) and improving writing skills. Challenges included the learning curve, cost for
subscriptions, fear of using the tools incorrectly, proper citing of the use of LLM, and
determining the reliability of the output. Recommendations for overcoming these challenges
and structuring university programs for student success are provided.

6.2 Limitations of the Study

This study was performed as a document review of five courses in the School of Education
Educational Leadership program (n=35) and Teacher Education program (n=4). The review
was limited by time (two semesters/Spring 2024 and Summer 2024), place (a single minority-
serving university located in a low SES urban metroplex in the south-central USA). Readers of
this review should consider the context of this case to self-select whether the results will
generalize to their institution and program.

6.3 Suggestions for Future Research

As the use of Al enabled tools is rapidly changing the HE landscape, future studies could
expand on the themes identified in this current study, exploring more deeply specific teaching
strategies that meet the needs of diverse students such as providing customized GPTs to
individualize learning (study in progress). Surveying a larger sample across multiple higher
education institutions is warranted to determine if the study is replicable and identified themes
are reliable and to compare results between differing student populations and contexts. Deeper
explorations of students’ perceptions of benefits, challenges, and usefulness of Al enabled
applications could be performed using semi-structured interviews to seek a rich, thick
understanding of the students’ experiences. A correlational analysis using student
demographics on key factors of Al in HE could show relationships between variables. A review
of HE policies and practices around Al enabled tools used by faculty and students in the
coursework and research and a qualitative study observing teachers in HE institutions to
understand how instructors teach and integrate Al tools in their courses both online and face-
to-face could provide rich results.

Further, any powerful tool could potentially be abused. Students have been using Al tools to
generate essays, solve math problems entirely, and even answer exam questions. It raises
concerns about the slippery slope of Al usage in education (Spector, 2023). There's a risk that
students might progress from seeking Al assistance to relying on Al to generate entire papers
and complete all assignments. Future research will include both the positive and negative
impacts of Al on HE.
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Glossary

Al: Artificial intelligence.

HE: Higher education.

10. Appendix

10.1 Appendix 1

Policy for Student Use of Al in the Course

This course requires the use of artificial intelligence (A.l.)-enabled tools. It is the student’s
responsibility, as a scholar, to follow the explicit APA 7th edition requirements for citing work
that is not your own. Therefore, the student will provide text citations for conversations quoted
from generative Al tools included in the work. Appendices are required at the end of all
assignments using the Al tools including student’s prompts and Al responses. The reference
section of the assignment requires full APA 7th edition references for Al -enabled tools used
in the assignment.

Finally, students are required to check all A.I.-generated output for accuracy including proper
citations for materials generated by A.L. using other authors’ work. Ensure that references
have actual DOIs, and that authors and titles are real and accurately cited.

Information literacy requires students to understand how to access, evaluate, and use
information. For example, when referring to A.I. generated output, use phrases such as “[your
name] via DALL-E 2” (for images) refer to the reference guide. Please review the instructions

in each assignment for more details on specifically how to evidence the authorship of content
in your submitted work.

10.2 Appendix 2
List of Survey Questions from Each Survey
10.2.1 Spring 2024 Student Survey on Al Use in the Course

Title: Spring 2024 Student Survey on Al Use in the Course
Term Distributed: Spring 2024

Quantitative and Multiple-Choice Questions:

1. If you used Al tools during this course for coursework, research, idea generation, etc.,
please indicate the tools you used.

o Options: Gamma.app (free/subscription), Elicit (free/subscription), Claude.ai
(free/subscription), ChatGPT (free/subscription)
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2. How often did you use an Al tool during the semester on a scale of 1 to 5, I1=never to
S5=several times a week.

3. How did you learn how to use Al tools?

o Options: Video and course content provided in the class, Instruction mentoring and
tutoring during class, individually, or in office hours, Self-exploration, practicing, Online
videos, tutorials, free classes on my own time

4. Do you feel you properly cite the use of the Al Tools in your class submissions?
o  Options: Never, Occasionally, Sometimes, Often, Always

5. Rate how useful Al Tools have been to you in your coursework.

o Scale: 1=Not useful to 5=Highly useful

6. Select all the ways that you used Al Tools in the course.

o Options: Research articles, Get ideas for an assignment, Create presentations for
submitting in class assignments, Save time in formatting and organizing the content of an
assignment, Review my completed submission to check for errors and improve writing

7. Rate how completely you "trained" Al Tools when you used them.

o Options: I never provided attachments or pasted examples into the LLM to train the tool
before prompting, I occasionally uploaded or pasted an assignment example or rubric to train
the Al before prompting, I understand the importance of training the Al so tried to include
guidance, though sometimes was in a hurry and did not give boundaries or guidance before
posting my prompt, I often trained the Al tool by providing explicit guidance on what I was
expecting the response to look like, I always created lengthy prompts describing how I wanted
the Al to act, set boundaries for the data I would allow it to use, and uploaded or pasted explicit

guidance in the form of articles, assignment descriptions, document formats, etc. to train the
Al

8. How long have you been using AI?

o Options: I just learned about Al in this course, I have used Al tools for other courses and
this is my second or third time using it in a class, I have been using Al personally and
professionally for over a year

Qualitative Questions: 9. Describe how you use Al tools? School, personal, work, etc. 10.
Describe the benefits you feel and experience from using Al Tools for coursework. Be detailed
and provide examples. 11. Describe any challenges you feel from the use of Al Tools in your
coursework. Be detailed and provide examples. 12. What advice would you give to the teacher
to assist students in the future when teaching or using Al in their courses? Be detailed and offer
examples. 13. Is there anything else you would like to add about the use of Al Tools in
education?

109 http://ijld.macrothink.org



H International Journal of Learning and Development
Mac_rOtthll:‘.k ISSN 2164-4063
Institute 2024, Vol. 14, No. 3

10.2.3 Summer 2024 Student Survey on Al Use in the Course

Title: Summer 2024 Student Survey on Al Use in the Course
Term Distributed: Summer 2024

Quantitative and Multiple-Choice Questions:

1. If you used Al tools during this course for coursework, research, idea generation, etc.,
please indicate the tools you used.

o Options: Gamma.app (free/subscription), Elicit (free/subscription), Claude.ai
(free/subscription), ChatGPT (free/subscription)

2. How often did you use an Al tool during the semester on a scale of 1 to 5, I=never to
S=several times a week.

3. How did you learn how to use the Al tools?

o Options: Video and course content provided in the class, Instruction mentoring and
tutoring during class, individually, or in office hours, Self-exploration, practicing, Online
videos, tutorials, free classes on my own time

4. Do you feel you properly cite the use of the Al Tools in your class submissions?
o  Options: Never, Occasionally, Sometimes, Often, Always

5. Rate how useful you feel Al Tools have been to you in your coursework.

o Scale: 1=Not useful to 5=Highly useful

6. Select all the ways that you used Al Tools in the course.

o Options: Research articles, Get ideas for an assignment, Create presentations for
submitting in class assignments, Save time in formatting and organizing the content of an
assignment, Review my completed submission to check for errors and improve writing

7. Rate how completely you "trained" Al Tools when you used them.

o  Options: I never provided attachments or pasted examples into the LLM to train the tool
before prompting, I occasionally uploaded or pasted an assignment example or rubric to train
the Al before prompting, I understand the importance of training the Al so tried to include
guidance, though sometimes was in a hurry and did not give boundaries or guidance before
posting my prompt, I often trained the Al tool by providing explicit guidance on what I was
expecting the response to look like, I always created lengthy prompts describing how I wanted
the Al to act, set boundaries for the data I would allow it to use, and uploaded or pasted explicit
guidance in the form of articles, assignment descriptions, document formats, etc. to train the
Al

8. How long have you been using AI?

o  Options: I just learned about Al in this course, I have used Al tools for other courses and
this is my second or third time using it in a class, I have been using Al personally and
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professionally for over a year

Qualitative Questions: 9. Describe how you use Al tools? School, personal, work, etc. 10.
Describe the benefits you feel and experience from using Al Tools for coursework. Be detailed
and provide examples. 11. Describe any challenges you feel from the use of Al Tools in your
coursework. Be detailed and provide examples. 12. What advice would you give to the teacher
to assist students in the future when teaching or using Al in their courses? Be detailed and offer
examples. 13. Is there anything else you would like to add about the use of Al Tools in
education?

10.2.4 Summer 2024 Advanced Student Survey on Al Use in the Course

Title: Summer 2024 Advanced Student Survey on Al Use in the Course
Term Distributed: Summer 2024

Quantitative and Multiple-Choice Questions:

1. If you used Al tools during this course for coursework, research, idea generation, etc.,
please indicate the tools you used.

o Options: Gamma.app (free/subscription), Elicit (free/subscription), Claude.ai
(free/subscription), ChatGPT (free/subscription)

2. How often did you use an Al tool during the semester on a scale of 1 to 5, I=never to
S=several times a week.

3. Rate how useful you feel Al Tools have been to you in your coursework.
o Scale: 1=Not useful to 5=Highly useful

4. Do you feel your consistency in properly citing the use of the Al Tools in your class
submissions improved this semester over last? Explain. What contributed to any change?

5. Select all the ways that you used Al Tools in the course.

o Options: Research articles, Get ideas for an assignment, Create presentations for
submitting in class assignments, Save time in formatting and organizing the content of an
assignment, Review my completed submission to check for errors and improve writing

6. Rate your level of improvement in "training" the LLM AI Tools when you used them.

o Options: I never provided attachments or pasted examples into the LLM to train the tool
before prompting, I occasionally uploaded or pasted an assignment example or rubric to train
the Al before prompting, I understand the importance of training the Al so tried to include
guidance, though sometimes was in a hurry and did not give boundaries or guidance before
posting my prompt, I often trained the Al tool by providing explicit guidance on what I was
expecting the response to look like, I always created lengthy prompts describing how I wanted
the Al to act, set boundaries for the data I would allow it to use, and uploaded or pasted explicit
guidance in the form of articles, assignment descriptions, document formats, etc. to train the
Al

111 http://ijld.macrothink.org



H International Journal of Learning and Development
\ MacrOthlnk ISSN 2164-4063

A Institute ™ 2024, Vol. 14, No. 3
7

How long have you been using AI?

o  Options: I just learned about Al in this course, I have used Al tools for other courses and
this is my second or third time using it in a class, I have been using Al personally and
professionally for over a year

Qualitative Questions: 8. Describe how your use of Al tools changed, if at all, this semester
over last semester. (e.g., confidence, level of skills, etc.) 9. Describe any changes in how you
feel and experience using Al Tools for coursework after two semesters compared to the first
semester. Be detailed and provide examples. 10. Describe any challenges you feel that may
have developed since the first semester you used Al Tools in your coursework. Be detailed and
provide examples. 11. What advice would you give to the teacher to assist students in the future
when teaching or using Al in their courses? Be detailed and offer examples. 12. Is there
anything else you would like to add about the use of Al Tools in education?

10.2.5 Summer 2024 Data Analysis Survey

Title: Summer 2024 Data Analysis Survey
Term Distributed: Summer 2024

Quantitative and Multiple-Choice Questions:

1. Did you use the data analysis methods described in the Zoom session and in Sagor and
Williams Chapter 8 to explore the data you collected?

o  Options: Yes, No, Other

2. Select the tools you used to analyze your qualitative data (interviews, observations,
artifacts).

o Options: Coding and Theming by hand with sticky notes, highlighters or other
organizational aids, Coding and Theming using MS Word document, Coding and Theming
using MS Excel, Coding and Theming using Generative Al tool (Claude or ChatGPT), Other

3. Select the tools you used to analyze any quasi-qualitative data you collected.
o  Options: MS Excel, Claude, ChatGPT, Other tools
4. How did you cite the use of tools used to perform your analyses?

o Options: I provided in-text citations for when I used outside sources to perform analysis
of the data, I provided APA 7th edition references for the outside tools I used to perform the
analysis, I did not cite my sources for data analysis

5. Are you ready to learn how to create an action plan with implications as the next steps in
the action research process?

o  Options: Yes, No, Other

Qualitative Questions: 6. Describe the process you used for synthesizing and analyzing data
for your study using generative Al tools like Claude or ChatGPT. Be detailed so the instructor
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can learn from the processes you used to improve the instruction. 7. Describe any benefits you
found synthesizing data using generative Al tools. Be detailed and descriptive so the instructor
can learn how to improve student experiences using Al to support the research process. 8.
Describe any challenges you found synthesizing data using generative Al tools. Be detailed
and descriptive so the instructor can learn how to improve student experiences using Al to
support the research process. 9. Tell me what you know, don't know, and want to know about
the data analysis and reporting before we move on with Chapter 9 Turning Findings into Action
Plans.

10.3 Appendix 3

Table 1. Did you use the data analysis methods described in the Zoom session and in Sagor
and Williams Chapter 8 to explore the data you collected?

Response Option Frequency Percentage (%)
Yes 10 100%
No 0 0%

Table 2. Select the tools you used to analyze your qualitative data (interviews, observations,
artifacts)

Tool Frequency  Percentage (%)
Coding and Theming using Generative Al 12 100%

Claude 9 75%

ChatGPT 8 67%

Other tools 3 25%

MS Word Document 2 17%

MS Excel 3 25%

113 http://ijld.macrothink.org



H International Journal of Learning and Development
Mac_rOtthll;.k ISSN 2164-4063
Institute 2024, Vol. 14, No. 3

Table 3. Select the tools you used to analyze any quasi-qualitative data you collected

Tool Frequency Percentage (%)
Claude 3 25%

ChatGPT 3 25%

Other tools 3 25%

MS Excel 1 8%

Table 4. How did you cite the use of tools used to perform your analyses?

Citation Method Frequency Percentage (%)

Provided APA 7th edition references 12 100%

Table 5. Describe the process you used for synthesizing and analyzing data for your study using
generative Al tools like Claude or ChatGPT

. Frequen Percentage
Process Description q g

cy (o)
Utilized Al tools for identifying patterns, themes, and 6 50%
insights.
Combined Al insights with manual analysis for validation. 3 25%
Detailed step-by-step process provided for using Al tools. 3 25%
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Table 6. Describe any benefits you found synthesizing data using generative Al tools

.. Frequenc Percentage
Benefit Description 4 &

y (%)
Streamlined data synthesis process 7 58%
Improved comprehensiveness and objectivity of analysis 6 50%
Timesaving and efficiency 6 50%

Table 7. Describe any challenges you found synthesizing data using generative Al tools

Frequen Percentage

Challenge Description cy (%)
Ensuring Al captured the context and meaning accurately 6 50%
Need for critical review of Al-generated insights for 5 4%

validation

Table 8. Are you ready to learn how to create an action plan with implications as the next steps
in the action research process?

Response Option Frequency Percentage (%)

Yes 12 100%
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Table 9. Themes from Qualitative Data on Benefits of Using Generative Al Tools

Theme Subtheme  Quotation Description
"Utilizing Al tools like
Th f Al tool
Claude and ChatGPT . © u > © 100's .
. ) significantly streamlined
Efficiency and greatly streamlined the .
. ; N/A .. the data synthesis
Timesaving process of synthesizing o
process, saving time and
large volumes of
. " effort.
qualitative data.
"These Al assistants
ided
E(r)(r);/l r:he?lzril\(/)c:Zn d Al tools enhanced the
Enhanced PT ) . depth and breadth of data
Improved Data : objective analysis, helping : o
. Analysis . analysis, making it more
Comprehensiveness to surface connections and .
Depth comprehensive and
nuances that may have obiective
been overlooked through ) '
manual coding alone."
"Al analyzed the data Al tools helped reduce
Objectivity and obj ect%vely, reduci.ng our human bia.ses in data
. N/A own biases that might interpretation by
Reduced Bias . 1 .
influence data providing objective
interpretation." analysis.
"Al tool d 1 .
O0s made compiex Al tools facilitated the
data analysis more identification of patterns
Multi-dimensional ~ Identifying accessible by identifying . P
. : and correlations,
Analysis Patterns patterns and correlations

that might not have been
immediately apparent.”

providing a more multi-
dimensional analysis.
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Table 10. Themes from Qualitative Data on Challenges of Using Generative Al Tools

Theme Subtheme Quotation

Description

"One key challenge was
Conte?(t and Risk of ensuring the Al accurately
Meaning .. . captured the context and
Misinterpretation . . . ,
Accuracy meaning behind participants

responses."

"While these tools were
incredibly helpful in
Criti'cal Human Touch identifyipg patterns' and
Review and Needed themes, it was crucial to
Validation critically review the Al-
generated insights to validate

their accuracy and relevance."

"The accuracy of Al outputs
heavily depended on the

I f
mportance o quality of input data. Poor-

Data Quality Input Quality

quality or irrelevant data led to
unreliable results."

"The use of Al-generated data
raises important ethical

i ti bout th
Ethical Transpar ency an d questions about the

. . . representation of human
Considerations  Privacy

experiences and the potential
for misinterpretation or misuse
of the findings."

Ensuring that Al
tools accurately
captured the context
and meaning of
participants'
responses was
challenging.

It was necessary to
review Al-generated
insights critically to
ensure their
accuracy and
relevance.

The quality of Al
outputs depended
heavily on the
quality of input data.

The use of Al-
generated data
raised ethical
concerns about data
representation and
privacy.
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