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Abstract. Instructional designers are increasingly integrating generative Al
(genAl) into their workflows to assist with the creation of educational content.
However, particularly for novices, it remains unclear whether this integration
genuinely elevates the quality of the resulting content. We conducted an A/B field
experiment within a 14-week graduate educational technology course (n=27) to
examine this potential impact on content quality. Students created eight micro-
lessons across four modules, alternating between receiving genAl assistance
(GPT-4 via ChatGPT) and working without genAl. The quality of the micro-
lessons was assessed via a 5-criteria rubric. Results showed that genAl-assisted
microlessons received significantly higher quality scores than non-genAl micro-
lessons for half of the assignments and never scored lower on average. Our find-
ings suggest that thoughtful integration of genAl can enhance the quality of ma-
terials created by novices.
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1 Introduction

Bite-sized learning modules, often called microlessons, are increasingly popular for
their alignment with student attention spans and suitability for asynchronous formats
[8, 29]. These focused lessons aim to provide targeted instruction, encourage engage-
ment, and support skill mastery [7]. Creating effective microlessons is a key task for
instructional designers and learning engineers, yet it often requires substantial time and
domain expertise [23]. Generative Al (genAl) is emerging as a transformative force in
education [16], offering innovative tools that could potentially ease these content de-
velopment burdens. Integrating genAl holds promise for supporting designers and even
students in the microlesson creation process by assisting with brainstorming, structur-
ing content, and offering feedback.

Despite the promise of genAl, its application in microlesson creation presents nota-
ble challenges, especially in educational settings [3, 5]. The quality and pedagogical
soundness of Al-generated outputs can be inconsistent, potentially requiring significant
user expertise to guide the Al effectively and refine the results [20]. There is also a risk
that novice instructional designers may become overly reliant on Al assistance, poten-
tially impeding the crucial development of their own design skills and judgment.
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Integrating Al-generated elements seamlessly with learner-developed components also
poses a practical hurdle.

Therefore, this study investigates the integration of genAl into the microlesson cre-
ation process for novice instructional designers. Conducted within a graduate-level
course (n=27) focusing on instructional design and learning engineering, we examined
how using genAl influences the quality of student-created microlessons. We imple-
mented a within-subjects A/B experiment where students created eight microlessons
throughout the semester, each required to incorporate a distinct learning science prin-
ciple taught in the course. For alternating microlessons within four course modules,
students were assigned to either use genAl for assistance in generating components like
learning objectives, assessments, and instructional content, or to complete the micro-
lesson without Al assistance. The quality of all resulting microlessons was systemati-
cally evaluated using a pre-defined rubric assessing five key criteria. This research ad-
dresses the following primary question:

RQZ1: How does the use of genAl by students in a graduate-level course impact the
quality of their microlesson designs?

This work offers a key contribution in that it provides empirical evidence demon-
strating that incorporating genAl support into the microlesson creation process can lead
to significantly higher quality instructional artifacts compared to those developed
through traditional, unaided approaches by novice instructional designers.

2 Related Work

Microlessons are brief instructional units (typically 5-15 minutes) focused on several
learning objectives [28, 29], featuring aligned content and brief assessments [19]. This
structure reduces cognitive load and enhances retention [9, 11], making them widely
applicable across educational and professional settings [2, 7, 12]. While educators tra-
ditionally create microlessons [18], engaging students in their creation via learnersourc-
ing [14, 21, 26] is an effective pedagogical approach. This process prompts students to
research, organize, and present information clearly, deepening their subject compre-
hension [8, 22] and fostering key skills. Recent advances in genAl tools like ChatGPT
offer potential support for this student design process. Prior work found ChatGPT could
complete graduate-level instructional design assignments [24], though the quality re-
quires further investigation. Incorporating such tools might assist student designers
with brainstorming ideas or refining content, positioning them as active contributors.

3 Methods

This study occurred within a 14-week graduate course covering educational technology
and learning science principles during the spring 2024 semester at a large northeastern
US university. The course blended bi-weekly in-person sessions (lectures, discussions,
activities) with online components completed before class. Participants (n=27) were
second-semester master's students in Educational Technology and Applied Learning
Science, aged 22-36, reflecting the program's typical demographic profile. As a core
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component of their training, students were required to design microlessons throughout
the course; this task provided practical experience in applying learning science princi-
ples and using educational technology tools, key objectives of the master's program.
The intervention focused on four week-long course modules covering Universal Design
for Learning (UDL) [25], Guided Discovery (GD) [13], Fostering Help-Seeking (FHS)
[27], and Collaborative Learning (CL) [17].

3.1  Learning Platform

The four study modules were delivered via the Open Learning Initiative (OLI) platform
[1], an established learning environment featuring instructional content, multimedia,
and interactive activities (including formative assessments with feedback). Each mod-
ule, designed for approximately one week of work, contained 3-6 topics presented
across multiple pages with text and videos, interspersed with optional formative activ-
ities (multiple-choice, short-answer) offering practice and immediate feedback. Within
each module, students were required to create and submit two distinct microlessons
totaling eight microlessons per student over the four modules.

3.2 Design

The study followed a within-subjects A/B design [15], where in each of the four mod-
ules, students created two microlessons. They were assigned to use ChatGPT (built on
GPT-4) for one microlesson (treatment condition) and create the other without Al as-
sistance (control condition). Assignment to the treatment condition for the first versus
second microlesson within each module was counterbalanced across the four modules.
Consequently, each student produced four Al-assisted and four non-Al-assisted micro-
lessons, enabling direct comparison between conditions while ensuring exposure to
both across all module topics.

In the treatment condition microlessons, students were explicitly instructed to use
ChatGPT as an assistant throughout the four-step development process described be-
low. Guidance was provided on leveraging the tool for brainstorming ideas, generating
initial drafts for learning objectives, assessments, instructional text, and alignment with
the designated learning principle. However, specific required prompts or interaction
sequences were not prescribed, allowing students flexibility in how they engaged with
the genAl assistant within these general guidelines. For the control condition micro-
lessons, students were explicitly instructed not to use genAl tools for any part of the
creation process. Adherence to this instruction relied primarily on the university's and
course's academic integrity policies and student self-report during submission. We
acknowledge the inherent limitations in completely preventing tool usage in a field
study setting where direct technical monitoring was not feasible.

3.3 Microlesson Development and Evaluation

Students developed microlessons in the Canvas Learning Management System using a
scaffolded four-step process, responding to essay prompts at each stage: 1) Select a
topic and identify the required learning science principle for incorporation, 2)



4 S. Moore et al.

Formulate actionable, measurable, student-centered learning objectives, 3) Create at
least three assessments of any format, and 4) Write 1-5 paragraphs of instructional con-
tent aligned with the topic and objectives, integrating a strategy related to the designated
learning science principle.

Each microlesson had to incorporate a specific learning science principle from the
corresponding module, as shown in Table 1. Microlesson quality was assessed using a
5-criteria rubric (Topic Selection, Learning Objectives, Assessments, Instruction,
Learning Science Principle Incorporation), provided to students beforehand. Each cri-
terion used a 3-point scale (Exemplary=3, Proficient=2, Needs Improvement=1), yield-
ing a maximum score of 15. The rubric was developed by the instructional team with
external feedback and was based on similar rubrics previously used in the literature [4,
10]. Two raters (the course instructor and TA), both with content expertise and micro-
lesson development experience, evaluated the microlessons and were blind to the ex-
perimental condition (Al-assisted vs. non-Al-assisted).

Table 1. Overview of the four modules paired with the eight learning science principles used
for microlesson development, along with inter-evaluator rubric agreement.

Module Principle Description Kappa (k)
Topic
Universal Seven Principles Seve_n principles_of UDL that can be 0.49
Design for applled as a rubric
Learning Eight Steps Eight steps that demonstrate the process 0.73
of adopting UDL
. Using different examples to highlight 0.61
Guided Contrasting Cases nuan?:es between keypconceptsg ’
Discovery Tell-then-Practice Pres?nting in_formation fo_ll_owed by 0.57
applied practice opportunities
Strategies to Guiding students on strategies to 0.84
Fostering Improve improve their help-seeking behaviors
Help-Seeking | Leveraging Prior Focusing on the connection between 0.82
Knowledge prior learning and current challenges
Cooperative Structured group work with shared 0.82
Collaborative | Learning responsibilities
Learning Peer Learning Learning through interaction and 0.79
feedback between fellow learners
3.4 Analysis

Prior to independent rating, the two raters participated in training sessions on rubric
application and discussed disagreements to consensus on approximately 10% of sub-
missions for each microlesson to ensure consistent interpretation. Inter-rater reliability
for the total rubric score on each microlesson was assessed using weighted kappa (k)
[6], accounting for the ordinal nature of the scale. Given the substantial average agree-
ment between raters (k = .71, see Table 1 for individual values), the total rubric scores
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from both raters were averaged for each microlesson and subsequent analyses utilized
these scores.

4 Results

We investigated whether students who used genAl performed differently on each of the
eight microlessons compared to students who did not use genAl. Three out of eight
microlessons showed a statistically significant advantage for students using genAl, one
showed a marginal effect, and four showed no difference. The averaged total rubric
scores across each condition for each microlesson can be seen in Figure 1.
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Fig. 1. The total average rubric score for all eight microlessons, divided by the two conditions
(genAl use vs. no genAl use), with error bars representing the 95% confidence interval.

Specifically, independent samples t-tests revealed significantly higher quality scores (p
< .05) with genAl assistance for the microlessons on UDL Steps (t(25) = -4.06, p <
.001, Hedges’ g = -1.51), GD Tell-then-Practice (t(25) = -2.51, p =.02, Hedges’ g = -
0.94), and FHS Strategies (t(25) = -2.11, p = .05, Hedges’ g = -0.79). A marginally
significant effect (p = .09) favoring genAl was found for GD Contrasting Cases. No
significant differences (all p > .20) were detected for the UDL Principles, FHS Lever-
aging Prior Knowledge, CL Cooperative Learning, or CL Peer Learning microlessons.
Comparing each student's average score across the four microlessons created with
genAl versus the four created without, a paired-samples t-test showed significantly
higher scores for the genAl-assisted microlessons (M = 12.69, SD = .99) compared to
the non-genAl (M = 11.72, SD = 1.49), t(26) = 4.72, p <.001, Hedges’ g = .88.

5 Discussion

This study revealed a task-dependent impact of genAl on the quality of microlessons
created by novice instructional designers. Our key finding, supported by robust blind



6 S. Moore et al.

scoring and agreement, showed that genAl assistance significantly enhanced quality for
half of the assigned microlessons. It was specifically beneficial for those involving
UDL Steps, GD Contrasting Cases, GD Tell-then-Practice, and FHS Strategies, while
yielding no significant difference for the remaining tasks and never resulting in lower
quality work. This suggests genAl's effectiveness for novices may be greatest on tasks
benefiting from structured content generation or rapid information synthesis. Con-
versely, significant improvements were not observed in this study for tasks potentially
requiring more nuanced creativity or complex pedagogical judgment.

The observed quality enhancements in specific tasks align with research suggesting
genAl can help novices structure content and avoid common pitfalls [4], potentially
streamlining parts of the design process. However, the variability in genAl's impact
across different tasks have critical implications for training: novice designers must learn
not only how to use genAl, but when to use it strategically and how to critically evaluate
and refine its outputs against pedagogical principles and learning goals. Therefore,
while genAl presents a valuable tool capable of enhancing the quality of certain novice-
created instructional materials, its integration should focus on augmenting human skill
and judgment through thoughtful, critical use, rather than replacing the development of
core design competencies. For practice, these results suggest genAl tools can be valu-
able supports for specific tasks, potentially freeing up designer time for more complex
pedagogical considerations, but require careful integration and quality control.

While conducting this A/B experiment as a field study within an authentic course
offers ecological validity, certain limitations warrant consideration. Primarily, the
study's scope being a single course with a limited number of participants (n=27) means
caution is needed when generalizing findings to broader contexts or different learner
groups. Furthermore, the classroom setting introduces the inherent challenge of ensur-
ing complete treatment fidelity; we cannot entirely rule out the possibility that students
in the control condition (instructed not to use genAl) may have accessed such tools,
potentially influencing the results.

6 Conclusion

This research affirms the importance of balancing genAl assistance with foundational
pedagogical skills, ensuring that novice instructional designers critically evaluate Al-
generated content for alignment with best practices and contextual relevance. By hav-
ing these novice instructional designers develop microlessons both with and without
genAl, we demonstrated that its thoughtful integration can yield higher-quality instruc-
tional materials. As the instructional design process continues to evolve, educators and
designers must remain mindful of how genAl is deployed during coursework, ensuring
it enhances rather than replaces fundamental learning experiences. Our findings high-
light the potential of genAl to support a future in which genAl complements human
expertise, working together to create more effective, engaging, and accessible learning
experiences.
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