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Constructing Contents of Elementary School Teacher
Competencies for Generative Artificial Intelligence
Collaborative Utilization in Instructional Design and
Analyzing Needs
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ABSTRACT
This study aimed to construct semantic content of elementary school teachers'
competencies for collaborative utilization with generative Al in instructional
design. Furthermore, it was to conduct needs assessment. The content items
were constructed through interviews, literature review, and expert reviews.
Through paired-sample t-tests, Borich's needs, and The Locus for Focus model,
the needs assessment was identified. The results revealed that the semantic
content encompassing competencies consisted of four catergories including
nineteen sub-content items: awareness of collaborative instructional design,
planning and implementing collaborative strategies, familiarity with and
e =eletmnStfetul WSetel us responsible use of collaboration tools, and dissemination of collaborative
= instructional design. Statistically significant differences were found between
the importance and performance levels for all content items. The needs

=251 20254 11¢€ 08Y assessment confirmed that developing collaborative utilization plans and
MAfetE 20254 119 25Y reviewing their appropriateness, and understanding and familiarity with
Areh 20254 118 30Y various generative Al tools should be given priority. It is necessary to develop a
gzt 2026 018 30 competency model considering the level of behavior for each content.
#2025\ =R ECotu XS Hot =SS
(This was supported by Korea National University of Keywords Instructional Design, Generative-Al, Elementary School Teachers, Content
Transportationin 2025) Clustering, Teacher-Al Collaboration
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Table 1. Basic characteristics of subjects participated in the expert

review
Division Position Experience
Expert A Elementary school teacher 13
Expert B Elementary school teacher 10
Expert C Elementary school teacher 12
Expert D Elementary school teacher 12
Expert E Associate Professor 11
Expert F Research Professor 9
Expert G Assistant Professor 8
Expert H Research Professor 7
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Table 2. Draft of semantic composition

Major categories Content

Main references

In—depth study of technology—based instructional design

[28]; Interviewee B

Awareness of

Recognizing the value of collaboration with generative Al

(20, 33]

collaborative
instructional design

Considering the limitations of generative Al in instructional design

[12]; Interviewee A, D

Understanding mutual roles

[23, 24, 34]: Interviewee D

Setting up research time to develop collaborative strategies [28]

Designing collaborative goals and stages [26]

Planning and

Reviewing the appropriateness of instructional design stages for collaboration

Interviewee A

implementing
collaboration

Planning collaborative utilization

[29]; Interviewee B, D

Redesigning outcomes utilizing ideas

[5, 10, 35]; Interviewee D, E

Monitoring the connection between purpose, process, and tools

Interviewee C

Learning tools for collaboration

[10, 36]; Interviewee A

Tool learning and

belief formation Providing contextual prompts (10, 22]
Positive perception of generative Al tools [11, 27, 37]
Review and Critical review [8, 18]; Interviewee A, B, D, E
Verification Interpreting data and verifying ethical standards (8, 15]
Participating in instructional design community [11, 30]

Dissemination

Accumulating experience in collaborative instructional design

Interviewee E
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Table 3. Final semantic content composition

Major categories

Content

Meaning

1. Awareness of
collaborative
instructional design

Deeply Learn on Generative Al-Based
Instructional Design

In—depth learn about instructional design models and strategies
for designing classes using generative artificial intelligence as a
collaborative tool

Recognizing the Value of Collaborating
with Generative Al

Recognize the value of collaboration with generative Al in terms
of the benefits it can bring to instructional design (e.g., efficiency
of instructional design, discovery of new ideas, etc.)

Understanding Mutual Roles

Understanding the role of generative Al and the scope of what
teachers can do in the instructional design process

Understanding the Limitations of
Generative Al in Instructional Design

Understand the limitations and limitations of generative Al
in the process of instructional design, such as the difficulty in
fully considering emotions, attitudes, target design of complex

knowledge, and contextual characteristics

II. Planning and
implementing
collaborative strategies

Developing a Collaborative
Utilization Plan and Reviewing Its
Appropriateness

Plan a macro framework for collaborating with generative Al
at what stage and for what purpose (e.g. learner analysis, lesson
plan design, learning objectives construction, instructional
materials development, etc.) during the instructional design
process, and review the appropriateness of each stage and
method

Linking Textbooks and Materials

The responses provided by generative Al are interconnected
through a process of searching educational materials such as
textbooks, and guidebooks

Comparing with Class Contexts and
Learner Characteristics

Modify and adjust the responses provided by generative
Al by comparing them with the class situation and learner
characteristics

Refining and Redesigning

Applying ideas or results (e.g., basic learning activity plans)
presented by generative Al to refine and redesign them into
higher—level or more complex results

1. Familiarity with
and responsible use of
collaboration tools

Understanding and Familiarizing with
Generative Al Tools

Before deciding which generative Al to use collaboratively, it
is important to fully understand and familiarize yourself with
the various generative Al tools that are emerging and currently
available

Choosing Collaborative Tools

Selecting the right tool for the purpose and context of
collaboration among various generative Al tools

Designing Prompt Engineering

Design contextual prompt engineering or role prompt
engineering for goal—based instructional design using generative
artificial intelligence

Adjusting Prompts and Requesting
Iteration

Explore the diverse opinions presented by generative Al through
a process of adjusting prompts or making repeated requests such
as regeneration

Open-mindedness toward Generative
Al Tools

Fostering an open attitude toward the potential and educational
value of generative Al tools as collaborative tools in the
instructional design process

Developing a Critical Acceptance
Mindset for Generative Al Tools

Critically accept tools for collaborative use in instructional
design by understanding the advantages of using generative Al
tools for instructional design as well as their limitations, such as
information inaccuracy

Critical Review of Instructional Design
Opinions

Critically review the appropriateness of opinions or ideas
presented by generative Al tool during the instructional design
process from various perspectives

Interpreting Data and Ethical
Verification

Interpret data or materials derived from generative artificial
intelligence and verify whether there are any ethical issues or
bias in the results

V.
Dissemination
of collaborative
instructional design

Participating in a Generative Al-Based
Instructional Design Community

Participate in teacher communities when necessary to share and
discuss experiences and solutions for using generative artificial
intelligence as a collaborative tool in instructional design

Reflecting on Collaborative
Instructional Design Experiences

Reflect on practical experiences of conducting instructional
design in collaboration with generative artificial intelligence,
with specific examples

Accumulating Case of Collaborative
Instructional Design

To share and disseminate data, the process and results are
packaged in the form of a data collection or accumulated in an
online repository (e.g., blog, drive) through collaboration with
generative artificial intelligence during the instructional design

process and modified and supplemented
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Table 4. Importance—Performance Differences and Borich Needs Analysis

paired difference Borich’s

Content T T o t p value ranking
I-1 Deeply Learn on Generative Al-Based Instructional Design .367 .880 | 3.709 | .000™* | 1.473 11
-2 Recognizing the Value of Collaborating with Generative Al 241 .866 2.470 016" 0.980 18
1-3 Understanding Mutual Roles .203 .838 2.148 .035" 0.841 19
1-4 Understanding the Limitations of Generative Al in Instructional Design 241 .835 2.559 012" 0.986 17
I-1 | Developing a Collaborative Utilization Plan and Reviewing Its Appropriateness | .468 182 5.325 | .000™™" | 2.004 4
-2 Linking Textbooks and Materials .367 .850 | 3.839 | .000™* | 1.603 10
-3 Comparing with Class Contexts and Learner Characteristics .266 196 2.968 | .004™ 1.168 15
1-4 Refining and Redesigning 418 871 | 4.261 | .000™* | 1.745 7
-1 Understanding and Familiarizing with Generative Al Tools 481 .830 | 5.152 | .000™* | 2.064 2
m-2 Choosing Collaborative Tools 316 793 | 3.546 | 0017 | 1.322 14
m-3 Designing Prompt Engineering 532 | 1.023 | 4.618 | .000™* | 2.113 1
-4 Adjusting Prompts and Requesting Iteration 481 932 | 4.588 | .000™* | 1.894 5
-5 Open—mindedness toward Generative Al Tools 253 .869 2.589 011" 1.067 16
-6 Developing a Critical Acceptance Mindset for Generative Al Tools .304 140 3.649 | .000™* | 1.342 13
mn-7 Critical Review of Instructional Design Opinions .304 .790 3.417 | .001™ | 1.346 12
-8 Interpreting Data and Ethical Verification .380 910 | 3.709 | .000™* | 1.687 9
V-1 Participating in a Generative Al-Based Instructional Design Community 456 984 | 4.114 | .000™* | 1.857 6
V-2 Reflecting on Collaborative Instructional Design Experiences 494 | 1.024 | 4.286 | .000™* | 2.050 3
V-3 Accumulating Case of Collaborative Instructional Design 418 995 | 3.732 | .000™* | 1.703 8

"p<.05, *p<.01, *™p<.001
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