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Exploring Elementary school Teachers’ Barriers to
Al-Integrated Education Based on the Framework
of Technology Integration Barriers
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ABSTRACT

The emergence of Artificial Intelligence (Al) is recognized as a key technology
driving educational change in the era of digital transformation. However,
the practical implementation of Al-integrated education is constrained by
various factors. This study analyzes the Al-integrated education experiences
of elementary school teachers, exploring the limiting factors according to the
technology integration barrier theory and analyzing the interaction structure
between these two barrier types. Semi-structured in-depth interviews were
conducted with 24 elementary school teachers. The thematic analysis revealed
13 total barriers hindering teachers' Al integration, comprising 9 first-order
and 4 second-order barriers. Teachers responded with higher frequency to
first-order barrier factors, indicating they perceive external and environmental
constraints more significantly. However, these first-order barriers induce and
reinforce the second-order barriers, thereby hindering Al-integrated education.
Based on these results, the study suggests that to resolve teachers' internal
(second-order) barriers, it is necessary to first address the structural first-order
barriers, such as function-oriented training, time accessing, and the lack of
guidelines for safe AT use.

Keywords Al-integrated education, Technology integration barriers, Al integration
barriers, Teacher perception
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Table 2. Categories and Concepts of First Barriers to Teachers’ Al-
Integrated Education

Sub— L
Themes Main insights
- Rapid evolution of Al technology
Rapid Al - Trend of pursuing new Al applications
- Frequent updates of Al tools
Advancement

- Concerns about premature introduction of new
technologies in schools

- Significant time required to learn Al tool functions
- Limited accessibility to Al tools

- Difficulties in prompt instruction

- Challenges in adapting to different tool interfaces

Cognitive Load
Caused by Al
Tools

- Preference for free tools
- Need for financial support for paid tools

Cost Burden of T : N
- Learning limitations due to restricted functions in

Al Tools .
free versions
- Dissatisfaction with cost—effectiveness of paid tools
Excessive
Workload - Lack of time for lesson preparation
and Lesson | - Overload of administrative and instructional duties
Preparation
. - Burden of device management and setup
Preparing Al- Lo .
- Excessive time and effort required for Al-
Integrated . .
integrated lesson preparation
Lessons

- Delays in classes due to unstable infrastructure

- Training content tailored to low—competency

Limitations of | teachers

Al Training | - Limitations of tool-oriented training programs
Programs - Demand for training focused on real classroom

integration
- Concerns about potential complaints arising from
Al use
- Concerns about external complaints regarding Al-

Intervention | generated content

of external | - Requirements for submitting Al project

contextual | performance reports

factors - Demands for using and promoting self-developed

Al tools
- Top—down implementation of Al-related
initiatives by administrators

Table 3. Categories and Concepts of Second Barriers to Teachers” Al-
Integrated Education

Tilélr)nes Main insights
- Resistance to Al technology
Persistence | - Persistence of traditional teaching practices
of traditional | - Conlflicts in Al acceptance based on teaching beliefs
practices - Recognition of the need for sufficient verification of Al's
educational effectiveness

Sub- L
Themes Main insights
- Limitations of low teaching efficacy teachers in Al
training participation
- Avoidance of Al learning among teachers with low
Teaching teaching efficacy
efficacy - Active attitudes of teachers with high teaching
efficacy toward Al-integrated education
- Ease of Al learning among teachers with high
teaching efficacy
P . * Reduction of opportunities for basic skill
erception of
limitati development due to Al
imitations | | ed limitati £ AT's educational i
of AT's Perceived limitations of Al's educational impact
. - Student learning focused on tool usage
educational S e
- Similarity and lack of originality among Al—-
effects
collaborated works
. - Recognition of the need for pre—instructional
Digital dieital T o
igital literacy training
Competency | | Gaps in basic dioi .
aps in basic digital tool usage skills
Gaps Among S T
- Recognition of the need for digital literacy
Students 3
education
- Students’ non—academic Al use
Students’ - Students’ Al-Dependent Learning Attitudes
Misuse of - Students engaging in inappropriate interactions
Al'and Lack | - Students generating harmful content
of Response | * Teachers’ limitations in responding to Al misuse
Guidelines - Spreading experiences of Al misuse among
students
- Prohibition of Al use due to perceived risks
- Lack of criteria for selecting safe Al tools
Concerns - Recognition of the need for tools with safe
about the functions
safety of Al | - Experience in searching for safe Al tools for
tools students
- Generation of Harmful contents by Generative Al
- Hallucination of Generative Al
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