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Abstract
Recently, generative AI has been at the center of disruptive innovation in various settings, including educational sectors. This 
article investigates ChatGPT, which is one of the most prominent generative AI in the market, to explore its usefulness and 
potential for instructional design. Four researchers used a set of prompts to generate a course map for an online course that 
is aimed to teach the topic of makerspace and conducted SWOT analysis to identify strengths, weaknesses, opportunities, 
and threats of using generative AI for instructional design. The findings suggest that there is promise in using ChatGPT as 
an efficient and effective tool for creating course maps, yet it still requires the domain knowledge and instructional design 
expertise to warrant quality and reliability of the tool.
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Introduction

For over a decade, it has been predicted that AI will be at the 
center of educational innovation (Becker et al., 2018; Edito-
rial Team, 2018; Freeman et al., 2017; Gallup, & Northeast-
ern University, 2018; Kak, 2018). Interests toward AI in edu-
cation has been exponentially growing, and they grew even 
larger since the appearance of OpenAI’s ChatGPT (OpenAI, 
2023) in late 2022. In fact, generative AI tools opened a new 
era by enabling learners to interact with AI using conversa-
tional language from deep learning technologies and natural 
language processing (Farrokhnia et al., 2023; Haque et al., 
2022; Susnjak, 2022). Generative AI is expected to impact 
multiple domains of our society (Baldassarre et al., 2023) 
as users can search for information, generate creative work, 

get help with programming, and perform many other tasks 
that involve textual information.

The field of education is no exception. Due to the gen-
erative AI’s capability for disruption and innovation, it is 
imperative to explore and test its efficacy in the educational 
contexts (Parsons and Curry, 2024). While numerous stud-
ies investigate generative AI in the context of education, 
only a few studies specifically discuss its usage as a tool 
to support instructional design process (e.g., Chng, 2023; 
Parsons and Curry, 2024). Given the lack of research that 
investigates the potential of generative AI as an instructional 
design tool, this study aims to investigate potential strengths, 
weaknesses, opportunities, and threats of using the genera-
tive AI to develop a course. Hence, our research questions 
are as following: 1) How can generative AI be utilized for 
course planning and development; and 2) What are needed 
from instructional designers to successfully use generative 
AI for course planning and development?

Literature Review

The Significance of Automated Instructional Design 
in Higher Education

Instructional design process is inherently a complex inter-
play of decision-making processes that spans across macro 
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and micro levels of course planning through incorporation 
of various design tools (Romiszowski, 1981, 2016). In the 
field of instructional design and technology, the demand for 
innovative learning technologies and methodologies have 
been continuously increasing as a way to enhance student 
learning experiences (Bannan-Ritland, 2001). In particular, 
exploring ways to maximize students’ learning experience 
through the use of various tools—ranging from authoring 
software to course management platforms that transform 
instructional design concepts to concrete lesson/course plan 
materials—have been a primary concern for instructional 
designers to ensure that student learning experiences are 
both engaging and effective when implementing learning 
technologies and methodologies (Klein & Kelly, 2018). This 
is especially true for instructional designers whose essential 
skills involve understanding and mastering various design 
tools and acquiring technology skills that align with the tools 
(Tripp & Bichelmeyer, 1990; Rothwell and Kazanas, 2011; 
Hodell, 2015).

In higher education contexts, automated instructional 
design is noted by scholars as a promising mechanism to 
support instructional designers to carefully connect and 
align various instructional elements (e.g., delivery setting, 
learning activities, and assessment) while simulating or pre-
dicting the affordances and limitations when each instruc-
tional element is applied in practice (Hora and Ferrare, 2013; 
Richey et al., 2001). A key aspect of course planning process 
involves the rigorous evaluation of alignment among con-
tent scope, delivery mechanisms, and assessment approaches 
(Chen, 2014; Dabbagh and English, 2015). While the skele-
ton of a course map helps to delineate the overarching course 
goal and objectives and develope a coherent flow for course 
delivery, the tasks involved with the course planning pro-
cess become more complex when targeting a wider audience 
since the scalable content delivery needs to be considered. In 
accordance with this challenge, there is a burgeoning need 
for scalable and efficient course planning solutions (Drys-
dale, 2019). However, existing foundational methods and 
practices continue to have their limitations against the rapid 
change and expansive scale of educational needs across 
various disciplines. From the perspective of instructional 
designers, the comprehensive crafting of courses is not only 
resource-intensive (Birch & Burnett, 2009) but also time-
limited (Spector & Song, 1995), constrained by deadlines. 
As such, the potential of automated instructional design has 
emerged as a promising solution, offering a way to address 
these challenges and streamline the course development 
process.

During the early 1980s, the complexity of courseware 
authoring became a prominent challenge, especially within 
the Air Force (Spector & Song, 1995; Tennyson, 1994a). 
Emerging insights from cognitive science posited that 
knowledge is not just abstract but can be represented and 

manipulated using computational means. As such, the field 
of computational cognitive science—focused on developing 
and redefining understanding of knowledge representation— 
experienced a rapid surge (Schank & Kass, 1988). Notably, 
frameworks like Adaptive Control of Thought-Rationale 
(ACT-R) gained significant attention (Taatgen et al., 2006). 
This model is a compelling example that shows the potential 
of computerized methods in representing and disseminat-
ing knowledge. ACT-R provides a robust computational 
approach to identifying and emulating human cognitive 
activities, ranging from simple memory tasks to complex 
problem-solving and decision-making processes. ACT-R 
enables researchers to build embodied models of people 
to understand how and why people think the way they do. 
ACT-R has demonstrated the capability of computational 
approaches to mirror human thought processes (Anderson 
et al., 2004). It further advances our knowledge of cogni-
tive functions and their applications in real-world scenarios 
(Rizk et al., 2019). In this regard, ACT-R is more than just 
theoretical constructs since it offers practical applications 
that bridge the gap between cognitive science and education 
(Anderson & Schunn, 2013).

This realization opened doors to innovative approaches 
in education, suggesting that traditional methods of instruc-
tional design could be boosted by automated processes 
(Tennyson, 1994b). This was a critical turning point, as 
both instructional design researchers and practitioners 
acknowledged the transformative potential of automation in 
instructional design. Automated process signified harmoni-
ous interaction between human cognitive processes and the 
power of computational capabilities. In the field of instruc-
tional design and technology, there is a growing consensus 
that the systematic integration of advanced technologies has 
the potential to improve the efficiency and adaptability of 
learning experiences (Gillespie, 1998; Paquette, 2014; Potter 
& Rockinson-Szapkiw, 2012). It is expected that combining 
human pedagogical expertise with analytical capabilities of 
computational techniques could offer a tailored approach to 
meet learners’ diverse needs (Hamilton and Owens, 2018).

Generative Artificial Intelligence and ChatGPT 
in Instructional Design

The intersection of human expertise and artificial intel-
ligence (AI) has guided a paradigm shift in instructional 
design (ID) (Tlili et al., 2023). The recent advancement of 
AI, exemplified by tools like ChatGPT (OpenAI, 2023), has 
paved the way for a new paradigm in instructional design 
research and practices. ChatGPT, renowned for its advanced 
language processing and transformation capabilities, has 
attracted attention across various domains. Preliminary 
reviews have suggested that ChatGPT can dynamically gen-
erate content and provide personalized learning experiences 
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with reciprocal interactions (Farrokhnia et al., 2023; Lee, 
2023; Tlili et al., 2023). More specifically, the capabilities of 
large language models (LLMs) with ChatGPT service, have 
revolutionized the dynamic content creation process, mak-
ing it faster and more resource-efficient. Specifically, while 
AI-generated content still requires careful refinement, the 
initial drafts can be completed efficiently in short period of 
time at no cost. This efficiency in design performance aids 
in the swift development of instructional design components 
(e.g., learning outcome, prompts, and assessment rubrics).

In this regard, the role of instructional designers is being 
transformed with the emergence of AI. Instead of building 
courses from scratch, they can collaborate with AI in a syn-
ergistic way to enhance content design, instructional strategy 
delivery, and assessment processes. This collaboration seeks 
to harness the capabilities of AI to enhance instructional 
design outcomes. In essence, this viewpoint suggests that 
artificial intelligence is not merely a performance assis-
tant (McGraw, 1994), but it can serve as a performance-
empowering partner. Recognizing the transformative power 
of ChatGPT (Adiguzel et al., 2023), it is timely to conduct 
an in-depth exploration of ChatGPT’s use in instructional 
design context. As educational institutions increasingly inte-
grate ChatGPT into their curricula, a thorough analysis of 
its use in instructional design through a structured analyti-
cal approach is needed to provide insights and guidelines to 
ensure that ChatGPT technology is deployed in a manner 
that is educationally effective and sound.

Methods

In order to understand and explore the potential of ChatGPT 
as a tool that can support instructional design process, the 
research team engaged in simulating an iterative process of 

creating a lesson plan for a 4-week online master course 
on makerspace using ChatGPT 3.5 as a design tool. The 
research team comprised of four members: one professor in 
the field of information science (with experience of develop-
ing and teaching the makerspace course for several years), 
two professors in the field of instructional technology and 
an instructional designer (with research experience and/or 
interest in makerspace). The researchers utilized SWOT 
framework as an analytical tool as SWOT analysis can help 
researchers identify internal and external factors that could 
play an important role in successfully adopting a novel tech-
nology (Farrokhnia et al., 2023). While there already has 
been a study that performed SWOT analysis on ChatGPT 
for its general implications for education (e.g., Farrokhnia 
et al., 2023), this research focuses specifically on generative 
AI’s potential as an instructional design tool.

ChatGPT Prompts

Before conducting the analysis, each researcher initially tink-
ered with ChatGPT to see if it has the capacity to create a les-
son plan. After freely exploring the possibilities, the research-
ers discussed formulating a way to create a lesson plan for 
a hypothetical course. Given the importance of developing 
appropriate prompts is crucial for effectively utilizing Chat-
GPT in the field of education (e.g., Qadir, 2023), the research 
team first created a flowchart that contains specific prompts 
for ChatGPT that illustrated the steps for designing a course 
with ChatGPT. Figure 1 shows the flowchart.

The researchers decided to use the backward design 
approach (Wiggins and McTighe, 1998) as an instructional 
design framework in ChatGPT prompts. Backward design 
approach has been widely used in designing and develop-
ing courses in diverse disciplines, including biology and 
engineering (e.g., Mohammed et al., 2022; Reynolds & 

Fig. 1   Flowchart for Designing 
a Course with ChatGPT
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Kearns, 2017), and in different modalities, such as online 
and blended courses (e.g., Di Masi & Milani, 2016; Villalta-
Cerdas et al., 2022). According to Wiggins and McTighe 
(1998), the backward design begins with the end goals in 
mind. It has the following stages: identifying desired results, 
determining acceptable evidence, and planning learning 
experiences and instruction (Wiggins and McTighe, 1998). 
Desired results refer to learning objectives or outcomes. 
Acceptable evidence refers to assessments.

In the process of course design, a course map is first 
created as an output of collaboration between instructional 
designers and faculty (e.g., Drysdale, 2019; Mancilla & 
Frey, 2020). It typically shows module objectives, assess-
ments, and activities. Before creating a course map, faculty 
should already have a course title, a course description, an 
extended course description, course learning outcomes, tar-
get learners, course duration, and modality. In the present 
study, the researchers developed these elements to optimize 
the output of ChatGPT. The course title was ‘Makerspaces 
as Learning Environments.’ The target learners were grad-
uate students at the master’s level. Course modality was 
online. In terms of course duration, a 4-week duration was 
selected because four modules were sufficient for assessing 

instructional design work created by ChatGPT. Consider-
ing these course design elements, the research team devised 
a short course description, an extended course description, 
and three course learning outcomes, which were entered 
into ChatGPT with the following prompt: “Using a back-
ward design approach, create a course map that consists of 
module objectives, assessments, and hands-on activities, 
and assignments to develop a 4-week online master course 
by using the below course information.” (See Table 1).

Since the course map only provides a list of module 
objectives, assessments, and hands-on activities, addi-
tional prompts were developed to elaborate on each com-
ponent. Table 2 shows the prompts for course materials, 
discussion forums, quizzes, assignments, and rubric. 
Prompt 2 was developed to create course materials, includ-
ing readings and lecture videos for each module. Prompt 3 
was developed to create hands-on activity guidelines and 
instructions. Prompt 4 was developed to create discussion 
prompts for each module’s discussion forum. Prompt 5 was 
developed to create quiz questions for each module. Spe-
cifically, this prompt included two multiple choice ques-
tions, two true and false questions, and one short essay 
question. Prompt 6 was developed to create assignment 

Table 1   ChatGPT Prompt for Creating a Course Map

Using a backward design approach, create a course map that consists of module objectives, assessments, and hands-on activities, and assign-
ments to develop a 4-week online master course by using the below course information

- Course title: Makerspaces as Learning Environments
- Course description:
This course covers makerspaces and making activities to support inquiry-driven and community engagement in various learning environments. 

Resources, facilitation, and learning around communities and practices of making are examined. Students gain hands-on experience with digi-
tal and physical making toolkits and design maker experiences within learning environments

- Extended Course description:
The Maker Movement is increasingly drawing excitement as it provides resources (i.e., making toolkits, fabrication tools) and facilitation (i.e., 

mentors, peers, experts) that promote inquiry-driven learning and community engagement. This course surveys the historical roots of maker-
space and the current landscape of digital and physical making toolkits with hands-on experience to consider how the practices of the maker 
movement can be implemented in your personal or professional learning environment. This class is designed to serve as an introduction to 
the ethos and the culture of the maker movement with the hope that you may be motivated to continue the design and development of maker 
programming in your own field

- Learning outcomes:
1. Explain and analyze the historical roots of makerspace and constructionist learning
2. Use and analyze the current landscape of digital and physical making toolkits
3. Analyze and evaluate the learning practices and facilitation around different making toolkit(s)

Table 2   ChatGPT Prompts for Course Elements

Prompt 2 Create course materials including readings and lecture videos for module #

Prompt 3 Create guidelines and instructions for Module # “ name of hands-on activity “
Prompt 4 Create discussion prompts for discussion forum in Module # based on Module # course materials
Prompt 5 Create 5 quiz questions for Module # quiz with 2 multiple choice and 2 true and false questions with the 

correct answers. Also include 1 short essay question
Prompt 6 Create assignment guidelines and instructions for Module # “ assignment name.”
Prompt 7 Create a rubric consisting of 5 rating scales and description of criterion for “name of assignment” above



TechTrends	

guidelines for each module. Prompt 7 was developed to 
create a rubric consisting of 5 rating scales and descrip-
tion of criterion for assignment created based on prompt 6.

SWOT Analysis

After developing ChatGPT prompts, each team member 
utilized them in ChatGPT. Each member typed all prompts 
from prompt 1 to prompt 7 in a single chat, ensuring that 
ChatGPT generated outputs based on prompts that indi-
cated modules generated in previous prompts. Afterwards, 
each member individually generated a course design docu-
ment containing ChatGPT’s output. The document con-
tained everything aggregated from the prompts that are 
used. First, the document contained the basic outline of 
each module followed by more detailed plans for each mod-
ule. The detailed plan contained course materials, guide-
lines and instructions for the hands-on activity, quiz ques-
tions, assignment guidelines and instructions, and a rubric.

Subsequently, each team member reviewed all the docu-
ments created by their team members and provided com-
ments. These comments pertained to the effectiveness and 
pitfalls of ChatGPT in designing each component of the 
course. After that, the research team categorized the com-
ments by employing the SWOT framework. The SWOT 
stands for strengths, weakness, opportunities, and threats.

Results

Our SWOT analysis, based on four researchers’ experi-
ence of creating a course map, demonstrated several areas 
of strengths, weaknesses, opportunities, and threats (see 

Fig. 2). We present strengths and opportunities, followed 
by weaknesses and threats.

Strengths

Generating Suitable Learning Objectives 
and Aligning Activities with Learning Objectives

ChatGPT was capable of generating action verbs suitable for 
various learning objectives in a concise and clear fashion. 
When instructional designers create a course map, they are 
often recommended to use clear, measurable action verbs. 
Words like “understand” or “know” are generally avoided 
because they are difficult to measure and do not specify 
the exact cognitive process to be used. Our SWOT analysis 
showed that ChatGPT was successful in generating suitable 
learning objectives.

ChatGPT was further capable of aligning instructional 
activities and assignments with learning objectives it sug-
gested. Assignments were well developed to help students 
achieve learning objectives for a module. For example, one 
of the assignments suggested by ChatGPT was a chart activ-
ity to compare and contrast different toolkits they explored, 
and it directly aligned with the learning objective of the 
module, which was “Students will be able to use and ana-
lyze the current landscape of digital and physical making 
toolkits.”

Suggesting Appropriate Toolkits and Materials

Another strength of ChatGPT was suggesting appropriate 
toolkits and materials that could be used in a makerspace 
course, although it lacked the ability to discern which tools 

Fig. 2   SWOT analysis of using ChatGPT for production of course map in instructional design
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and materials would be best suited for online makerspace 
course for graduate students. Some of the instructional mate-
rials provided a solid foundation of the topic addressed in 
a module. For example, ChatGPT provided a list of materi-
als that could potentially provide learners with a broader 
perspective on the power and potential of makerspaces in 
education, along with specific strategies for making, tinker-
ing, and engineering in the classroom context.

Providing Discussion Prompts that Encourage Students’ 
and Instructors’ Critical Thinking

Another strength that stood out was ChatGPT’s ability to 
generate discussion prompts that encouraged students’ and 
instructors’ critical thinking. ChatGPT suggested discussion 
prompts for students that promoted critical thinking by help-
ing students connect what they have learned to their personal 
experiences. It also supported students to understand the 
activity/assignment better through detailed prompts (see 
Fig. 3).

Also, some discussion prompts in assignments were 
detailed enough to help students write a reflection paper. 
Lastly, some assignment guidelines provided examples 
which were helpful for students to better understand the 
assignment and complete it. For instance, it is important 
to provide examples because students may not know much 
about the tools used for the assignment. Four researchers in 

this study further noted that ChatGPT’s suggestion of dis-
cussion prompts for activities and assignments broadened 
instructors’ knowledge space and promoted instructors to 
think more critically about what should be the most impor-
tant content to be addressed in each module.

Providing a Diversity of Instructional Activities 
and Assignments

One of the key strengths of ChatGPT was demonstrated by 
the diversity of instructional activities and assignments it 
provided. Providing a broad range of activities and assess-
ments helped four authors in this paper consider various 
options they might consider in their own teaching. When 
prompted to create hands-on activities for each module, 
ChatGPT did not repeat the same type of activities for all 
the modules. For instance, one of the collaborative hands-on 
activities that ChatGPT suggested was designing a timeline 
of makerspace and constructionist learning which requires 
collaboration with peers to build a cohesive timeline. The 
activity included researching the concept together using 
various resources, identifying key events and figures, and 
deciding on the format of the timeline. Another hands-on 
activity focused on learning how to use different toolkits, 
and the other activity focused on creating a plan for commu-
nity engagement. As such, providing different sets of activi-
ties for each module that focused on different topics was one 
of the strengths of using ChatGPT.

Fig. 3   Screenshot of Discussion Prompts
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Moreover, as mentioned earlier, we prompted ChatGPT 
to create the rubric for the assignment created for each 
module. During the course document generating process, 
creating the grading rubrics involved a detailed process 
of assessing students’ understanding and performance, 
matching the goals of each course section (see Fig. 4). We 
reviewed the course map’s standards to build our evalua-
tion criteria. Peer review feedback helped refine the rubrics 
further. We made sure the rubrics correspondingly matched 
the activities and assignments that are evaluated. For exam-
ple, in the “Analyzing Making Toolkits” assignment, the 

rubric focused on evaluating the thoroughness of the stu-
dents’ independent research, investigating how well they 
organized their findings and applied what they learned. 
The rubrics were then seamlessly integrated into the course 
structure, providing clear benchmarks for performance, and 
supporting the consistent and fair assessment of student 
work. This strategic approach exemplifies the ChatGPT’s 
strength in crafting assessment tools that not only measure 
performance but also guide students towards academic suc-
cess, reflecting its potential to represent the good alignment 
between course goals and learning outcomes.

Fig. 4   Screenshot of a Rubric Generated by ChatGPT
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Cross‑Referencing Assignments, Courses, and Materials: 
Alignment

Lastly, ChatGPT showed strength in connecting previous 
course materials and assignments to another assignment. For 
instance, ChatGPT would refer to the readings and lecture 
videos mentioned in the previous module for the assignment. 
In another case, ChatGPT referred to a hands-on activity 
when providing a discussion prompt even though we did 
not mention hands-on activity when instructing ChatGPT 
to create a discussion activity. We note that ChatGPT auto-
matically linked the individual activities prompted by the 
instructor.

Opportunities

Decreasing Instructors’ Workload due to Rapid Prototyping 
of Course Maps

ChatGPT provided opportunities to decrease instructors’ 
workload in terms of enabling them to come up with rapid 
prototypes of course maps. While the output of ChatGPT 
cannot substitute lesson plans, it could be a backbone for 
a new course design that warrant consistency and align-
ment between learning objectives, instructional activities, 
and assignments in and across the modules. Our analysis 
noted that ChatGPT can potentially take over time-consum-
ing tasks during instructional design, such as information 
searching and curation since it provides curated outputs with 
the information that are included in the LLM. For instance, 
when instructed to provide materials for historical roots of 
makerspaces and constructionist learning, the LLM was 
effective in identifying resources written by seminal figures 
such as Seymour Papert and Mitchel Resnick who played 
a critical role in the area of makerspace research and con-
structionist learning, indicating that LLM can be an effective 
tool in curating essential resources. This shows a potential 
of the LLM as a surveying tool for identifying and curating 
information; however, this requires source verification from 
the user.

Promoting Student‑Centered Learning

ChatGPT can provide a diversity of instructional activities 
and assignments in a fast manner. Therefore, ChatGPT pro-
vides opportunities for instructors to fast-track tasks that 
are related to information search and curation. This enables 
instructional designers to devote more time for designing 
scaffolds for each instructional activity and thinking more 
critically about how to support student engagement during 
instruction. This shift in how instructors engage in overall 
instructional design process can potentially promote more 
student-centered learning.

Weaknesses

Activities Not Feasible due to Limited Contextual 
Understanding

While our analysis demonstrated many strengths and 
opportunities, weaknesses were also noted. ChatGPT 
lacked contextual understanding of the students and the 
class. For this analysis, we had asked ChatGPT to create a 
course map for a four-week online makerspace course for 
graduate students at the master’s level. While we specifi-
cally instructed ChatGPT to create an online course, Chat-
GPT disregarded this command and designed activities 
that were suitable for an in-person course. For instance, 
collaborative activities suggested by ChatGPT involved 
physical materials for crafting, which would not be pos-
sible if students were to collaborate in online or remote 
settings.

ChatGPT often did not consider how much time it would 
take to complete an assignment, which lowered the level of 
feasibility of the course plan. For instance, ChatGPT recom-
mended summarizing an entire book in one week. It also 
suggested designing, facilitating, and reflecting on a maker-
space activity within one week, without realizing the time 
needed to design the activity, identify a makerspace, receive 
approval from the makerspace to run the activity, and recruit 
participants.

Low Reliability of Resources and Materials

There were numerous occasions where ChatGPT would 
fabricate a list of reading materials and references that did 
not exist. For instance, ChatGPT recommended the follow-
ing article which did not exist in any databases: Martin, L. 
M., & Martin, J. P. (2015). Creating makers: Key issues 
for transforming the education system. TechTrends, 59(1), 
21–28. Reliability and accuracy of references are critical in 
providing information for students. This is one of the most 
critical weaknesses because using non-existent resources or 
misuse of materials would make the whole course obsolete.

Vagueness of Instruction

One notable weakness of ChatGPT was vagueness of 
instruction. Several activities and assignments did not con-
tain detailed guidelines for students to follow. Instructions 
would provide high-level description of what needs to be 
done, but they were too vague for students to perform the 
activities without any scaffolding, which made it difficult 
for instructors to use ChatGPT other than producing out-
lines of the course maps. For instance, one of the hands-on 
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activities suggested by ChatGPT was too open-ended which 
may potentially frustrate the learners (See Fig. 5).

Repetitive Discussion Activities

Each module had a similar structure with similar types of 
discussion activities. While having a sense of structure for 
consistency is important in designing a course, if every dis-
cussion is too similar, it could lead to boredom and less 
engagement from students. This was most prevalent among 
discussion activities.

Lack of Depth in Quiz and Assessments

Most of the quiz questions focused on testing factual 
recall and did not measure students’ higher-order think-
ing skills. In order for ChatGPT to be useful for instruc-
tional designers, it needs to provide questions that assess 
higher-order thinking skills, such as applying the princi-
ples of constructionist learning to hypothetical scenarios 

or evaluating the impact of makerspaces in different con-
texts. Such lack of depth in assessments could potentially 
limit its utility and acceptance in the field. Such lack 
of depth was also evident in assignments. Many of the 
assignments were relevant to key topics yet still shal-
low. Questions were too generic without any relevance 
to students’ personal experiences. In fact, some of them 
were too generic where students could use ChatGPT to 
answer those questions. For instance, multiple questions 
as well as true and false questions often focused too much 
on factual knowledge (See Fig. 6).

Unreliable Output

ChatGPT would often fail to produce the whole course 
plan due to a system issue. For example, ChatGPT would 
only print out two modules and stop when we asked it to 
create four modules. We had to carefully divide our com-
mands to get the outputs for all the prompts because once 
ChatGPT stopped, it sometimes did not simply resume but 
started from the beginning.

Fig. 5   Screenshot of guidelines and instructions for a module activity
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Threats

Quality Control

In considering the threats of using ChatGPT for instruc-
tional design purposes, quality control issues emerge 
as one of the threats. There were inconsistencies on 
multiple levels. The biggest inconsistency we observed 
was output itself. Even though we used almost identical 
prompts to replicate the results, outputs varied across 
four researchers’ use of ChatGPT. While this may not 
necessarily be a threat for an LLM itself, it makes the 
output assessment more difficult which directly impacts 
quality control. If ChatGPT does not provide consistent 
outputs, there could be quality control issues and limits 
to scalability.

The aforementioned reliability issues could also be con-
sidered as threats. Issues such as ChatGPT stopping in 
the middle of generating contents or having inconsistent 
outputs that are different in quality would make the output 
results less reliable. Lastly, unverifiable information pro-
vided by ChatGPT and lack of explanation regarding the 
outputs could also be potential threats.

Discussion

We began this paper highlighting the need to interrogate the 
use of generative AI, such as ChatGPT, for dynamic content 
creation of course map for instructional designers. The find-
ings suggest that ChatGPT acted as a performance empow-
ering partner as it supported rapid prototyping of a course 
map. In particular, our findings demonstrate the potential of 
ChatGPT to decrease instructors’ workload and address the 
known challenges in production of course maps, such as the 
alignment among content scope, delivery mechanisms, and 
assessment approaches (Chen, 2014; Dabbagh and English, 
2015). In leveraging the capabilities of large language mod-
els, ChatGPT demonstrated success in generating measur-
able learning outcomes and carefully aligning instructional 
activities with proposed learning objectives.

Our analysis also illustrated that ChatGPT holds great 
potential for instructors to expedite tasks to address the time-
limited issue in instructional design (Spector & Song, 1995). 
By suggesting appropriate toolkits and diverse instructional 
activities, providing detailed rubric and discussion prompts, 
and cross-referencing course materials, our findings showed 
that ChatGPT is particularly useful for expediting the 

Fig. 6   Screenshot of Quiz Questions
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beginning stages in the instructional design process, such 
as searching, understanding, and curating the instructional 
resources and course content. With saving time on certain 
tasks through the support from ChatGPT as a performance 
empowering partner, we anticipate that instructors  and 
instructional designers would experience future opportu-
nity to focus more on creating a student-centered learning 
environment.

Importantly, when ChatGPT is incorporated as a perfor-
mance empowering partner, we emphasize that instructional 
designers’ nuanced understanding of the domain knowledge 
is critical for successful adaptation and contextualization 
of the course map into practice. Our findings highlighted 
several weaknesses of using ChatGPT for course design, 
such as lacking understanding of the course context and 
generating activities that are not feasible and providing 
resources and materials that do not exist. Moreover, there 
were vagueness of instruction, repetitive discussion activi-
ties, lack of depth in assessments, and unreliable output. 
While some of these weaknesses (i.e., generating activities 
that are not feasible) could be rectified through additional 
prompting, we argue that instructor’s nuanced understanding 
of the domain knowledge is critical to address these weak-
nesses. For instance, if instructors incorporate recommen-
dations from ChatGPT without fact-checking the materials 
and assessing the quality of recommended activities, the 
instruction could potentially include non-existent resources 
and also contain activities that are not feasible or relevant to 
students. Further, our findings showed that many activities 
suggested by ChatGPT lacked adequate scaffolding to help 
students engage in the activities, highlighting that simply 
taking up the ChatGPT outputs would not support students 
to meet the learning objectives. Given this potential threat, 
we advocate professional instructors to build domain knowl-
edge prior to utilizing ChatGPT to determine what needs to 
be adapted and contextualized for the course.

Further, we question: is it always beneficial to expedite 
certain phases involved in the instructional design process, 
such as information finding and curating? The use of Chat-
GPT can potentially impact users’ development of higher-
order thinking skills (e.g., creativity, problem-solving) when 
users get accustomed to obtaining quick and simplified infor-
mation from ChatGPT, “which can have a negative impact 
on the students’ motivation to perform independent research 
and arrive at their own conclusions or solutions” (Farrokh-
nia et al., 2023, p. 9). When reflecting on four authors’ own 
experiences of developing a course, we noted that time-
consuming and iterative process involved in the beginning 
phases of course preparation is critical. By identifying rel-
evant instructional resources, determining which resources 
to include and exclude, and examining how to structure them 
in which sequences, instructors can enhance clarity regard-
ing the subject matter and gain better understanding of key 

learning objectives and essential learning activities. In this 
way, time-consuming tasks in the beginning stages of the 
instructional design process might serve as a foundation of 
knowledge for the instructors. If instructors use ChatGPT 
without any foundational work by themselves, is it forfeiting 
a valuable opportunity for instructors to engage in learn-
ing to better teach and instruct? We must engage with this 
question when we decide to integrate ChatGPT in pursuit of 
making expediated progress in our endeavor.

In addition, professionals and researchers in instructional 
design field should embody and model the responsible inte-
gration of ChatGPT into educational practices—character-
ized by balancing the use of the tool with critical thinking 
and creative endeavor, rather than overly reliance on the 
tool. Further, instructional designers and researchers need 
to engage in conversations to determine and disseminate the 
best practices for incorporating ChatGPT in the educational 
practices.

While this study provides a useful overview of utiliz-
ing the technology, it has some weaknesses, First, we only 
explored the use of ChatGPT to generate one course content. 
Even though we were able to identify strengths, weaknesses, 
opportunities, and threats of generative AI for instructional 
design, these may differ depending on the nature of the 
courses that are to be designed. Second, because ChatGPT 
has been updated since our analyses, the outputs generated 
by the current version may differ from the results provided 
by this study. Lastly, there are variations of ChatGPT (e.g. 
paid and unpaid versions) that may impact the quality of 
the outputs.

Conclusion

This study explored how instructional designers and instruc-
tors can utilize ChatGPT to develop a course by developing 
a hypothetical online course that aimed to teach the topic of 
makerspaces and analyzed the results using the SWOT frame-
work. Our SWOT analysis of the use of generative AI for 
instructional design highlights the potential of generative AI 
that: (1) there is promise in using ChatGPT as a performance 
empowering partner for the production of instructional course 
maps; and (2) instructional designers’ nuanced understanding 
of the domain knowledge is critical for successful adaptation 
and contextualization of the course map developed by Chat-
GPT into practice. We share several implications based on the 
study findings. First, the study provides a guideline on how 
to design a course with generative AI. By providing an actual 
design example, the study illustrates the process and outcome 
of utilizing generative AI in the field of instructional design. 
Also, the illustrated process could function as a model for 
instructional designers in using generative AI for their course 
design. Lastly, identifying the strengths and weaknesses of 
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using generative AI for course design can inform instructional 
designers in establishing a good instructional design practice. 
Future studies could expand this study further by empirically 
testing the instructional designers and learners’ perceived 
effectiveness of using generative AI and provide more con-
crete design guidelines.

Overall, ChatGPT demonstrated its capability of creating 
a complete course map that contains useful contents that can 
lessen the workload of instructional designers, but our study 
suggests that it still requires human interventions and mod-
erations to provide more reliable and trustworthy outputs 
for quality control purposes. Such results provide insights 
on how generative AI can be utilized and how instructional 
designers and instructors can work with it to provide optimal 
experiences for learners.
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