'.) Check for updates

AFE A3 =54 20249 #2748 A1Z
https://doi.org/10.32431/kace.2024.27.1.006

AFASEFFNES AT A T ARY

Suggestion of the Course Design Methods for Al-integrated
Education

359

L

Heeok Heo' - Shinchun Kang'’

2 o

B ATE AFASSUAES Ao UM PHLS AT AWAES B B A 7P S sk o) 2ol
Sltk. QIBASgFAS e A2 ) WA Alo|n] vle) ASle] BaF FYAFE SAY = e wHPPOR OF
53 SIE. olv] QFA g Sol vl T A7) ol £oAT ST, o213 St Al A1EA S HREE A
e WAEE oe b4 ofelgel tMsaL Qltk. ol WAE ] AT WHOE, B ATE ABASFREYL
Arlely) Slslel Was 4A 2, A AZ, AA A EE P ALsAT AA el A fat AlY) /)R
22 o8, §IAILE FESIE LAY AR Bel AR B4, AT XD U )% BTk o WA e
Hay Q7 24, AR7h AR} AAE Bolol AUSATE, 3 A3, AFASEUPY WA Plo) I AYeIA 394
o2 MgW 4 S AUNUL E U AR AAS 48 9T BT SEHA, o] AT WL oA
A A%, QAo W A, FAR I B 8 Ao TS AT

FA0: ATATELUS, AFA T & ofolrjo], Bd3 AR, §dAL, FHEA

ABSTRACT

This study aims to design a method for designing lessons of artificial intelligence-integrated education(Al-integrated educa-
tion), and evaluate its applicability in school settings through a pilot-test. Al-integrated education becomes a key trend in cur-
rent educational policies and an essential method to enhance core competencies in future society. Although there are many
studies about Al-integrated education, school teachers face various limitations and difficulties to design lessons for Al-in-
tegrated education. As a way to overcome the difficulties, this study suggested the design methods of Al-integrated lessons
including design principles and guidelines, and a lesson plan template. The core components of the method contain the use
of Al elements, the development of questions to provoke learners’ thinking, and the use of Al and digital technologies. The
suggested design method was developed with the analysis of existing studies, expert reviews and a pilot-study. As a result,
the applicability of the method was positively confirmed, and strategies to improve the application of the method were also
derived. Based on the result, a few studies for further development (e.g., actual application in school settings, teacher educa-
tion about Al, Improvement of classroom settings) were suggested.

Keywords: Artificial intelligence-integrated education, Al big ideas, Essential questions, Convergent thinking, Instructional de-
sign
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Table 1. Brief description of Al” s Big Ideas

Big idea Description
Computers perceive the world using
sensors. Perception is the process of
extracting meaning from sensory signals.
Perception Making computers “see” and “hear”

well enough for practical use is one of the
most significant achievements of Al to
date.

Representation &
Reasoning

Representation is one of the fundamental
problems of intelligence, both natural and
artificial. Computers construct
representations using data structures, and
these representations support reasoning
algorithms that derive new information
from what is already known. While Al
agents can reason about very complex
problems, they do not think the way a
human does.
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Big idea Description
Computers can learn from data. Machine
learning is a kind of statistical inference
that finds patterns in data. Many areas of
Learning Al have progressed significantly in recent

years thanks to learning algorithms that

create new representations. For the
approach to succeed, tremendous
amounts of data are required.

Intelligent agents require many kinds of
knowledge to interact naturally with

humans. Agents must be able to converse
in human languages, recognize facial

expressions and emotions, and draw upon
knowledge of culture and social
conventions to infer intentions from
observed behavior.

Al can impact society in both positive and
negative ways. Al technologies are
changing the ways we work, travel,

communicate, and care for each other.

But we must be mindful of the harms that

can potentially occur. It is important to

discuss the impacts that Al is having on
our society and develop criteria for the
ethical design and deployment of
Al-based systems.

Source: Touretzky, D., Gardner-McCune, C., Martin, F., &

Seehorn, D. (2019). K-12 guidelines for artificial intelligence:

What should know. Paper presented at the International Society

for Technology in Education (ISTE). Philadelphia.
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Table 2. Al elements and related content

Sample of relevant

Dtz subject and content

Element

Al percepts information
Perception | using sensors as human
use their sensory organs.
Al use information to
Representa | create images of the
tion & world and use them to | Science: Classification
Reasoning | solve problems and make
decision.

Science: Sensory
system

Learning | Al can learn through data Social science:

Analytic thinking
The interaction between
Natural human and Al imitates Language:
Interaction interaction among communication
human.
Societal | The use of Al can affect | Social science: Cultural

Impact | positively and negatively. diversity

Data processing is Science: Data
fundamental for Al collection and analysis
system. Mathemetics: Statistics

Data
Processing
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Table 3. Design principles and relevant existing studies

Design principles Existing studies
Touretzky, D.,

- Gardner-McCune, C.,
1. Use of the Big ideas about Al Martin, F., &

Seehorn, D. (2019)[16]

2. Use of essential questions for
enduring understanding

Wiggins & McTighe
(2005)(31]

3. Setting up learning goals for

hinking skills Jeon & Song(2020)(35]

4. Identification of learning objectives

5. Provision of learning tools for

supporting thinking processes Chalmers, C., Carter, M.,

& Cooper, T., & Nason,

6. Designing activities to express R. (2017029]

learners’  thinking

7. Evaluation of learning processes

and results
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Connecting Aland  Identifying leaming ~ Collecting course Designing of Designing the flow
subject matters ‘topics information leaming resources of lesson

Understanding A~ Considering integrative  Analyzing leaming
elements topics content
to Analyzing leamers Selec

Setting up leaming  Designing the detailed
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formatics Analyzing leaming leaming methods
Connecting to other environment Selecting evaluation
subject matters methods

Figure 1. Design process of Al-integrated lessons
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Table 4. Guideline for designing of Al-integrated lessons

Domain Steps Sample guideline
¢ Identify relevant the
Connecting Al and content of subject

matters to the Al
elements.

Specify learning topics
to connect Al and more
than two other subjects

subject matters

Identifying learning

topics . N
. and link to learners
Analysis authentic context.
e Identify learning
. standards of the national
Collecting course .
information (learning curriculum.
¢ Develop essential
content, learners and . -
context) questions for guiding
students”  thinking
processes.
e . ¢ Write learning objectives
] Idenugglgcgﬁi/e;rmng of the Al-integrated
Design ) lessons.

Selecting teaching and | ¢ Select learning methods.

ArA ANE -

Domain Steps Sample guideline

Design learning activities
to ask students express
their thinking processes.

Select evaluation
methods to measure
learning achievement.

Design the lesson flow
based on the selected
learning methods.
Combine with existing
lesson plans if possible.

learning methods

Selecting evaluation
methods

Designing the detailed
flow of lesson
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1. Use of the Big ideas about Al ¢ Connecting Al and + Match leaming content with six Al

subject matters elements.
2. Use of essential questions for | )
E—— + Connect Al and content of other
. sl subjects.
etting up learning goals for | i _+Link to leamers’ authentic context

thinking skills

+ Identify leaming standards.
+ Develop essential questions
L Analyze leamers, content, and context

4. Identification of leaming Collecting course |
objectives information

. Provision of learing tools for

supporting thinking processes Designing of : vge‘:; ;e;:w;t;ﬁ::

»
leaming resources
WA 9 ) + Select evaluation methods.

[ 6. Designing activities to express |
learners' thinking

Designing the flow + Design the lesson flow based on the

i .
7. Evaluation of learning processes ) Al Al ol

and results L

Figure 2. Relationship among the design principles, the
design process and the design guidelines
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Al Big ideas

Design

Representation
component

Perception and
Reasoning

Data
Processing

Natural

i) Interaction

Social Impact

(Subject)
content

Informatics
content

Learning
activities

Evaluation

Draft learning topics :

Figure 3. Template for connecting Al and subject matters

gent thinking

2-3. Questions for provoking c ial and Unit q

Essential
questions

Unit questions

2-4. Confirming the learning topic

Figure 4. Template for writing questions and learning
topics
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7. Design of educational methods and learning activities

7-1. Selecting educational methods

[ Inquiry leaming [ Discussion [ Problem-based learning
[ Project-based learning [ Others ( )

7-2. Designing learning activities

-1

Learning content Learning activities

8. Selecting evaluation methods

Period Evaluation methods

Eva!m!lQH mrgftf - Evaluator

Before the
class

During the
class
After the
class

Figure 5. Template for selecting educational methods and
evaluation methods

Table 5. Basic information of experts

Number of i .
experts Current position Area of expertise
. L Educational
1 Professor in a university technology
2 Professor in a university | Al and education
3 Professor in a university Al and education
Science education and
4 Teacher in a high school Al-integreted
education

Mathematics education
and Al-integreted
education

5 Teacher in a high schcol

Informatics education
and Al-integreted
education

Teacher in a middle
scheol
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Table 6. Overview of the teacher training program

Allocated :
Content - Delivery method
Strategies of personalized 1
learning activities Online learni
Strategies of collaborative 1 with Video clips
learning activities and reflection
Strategies of meaningful 1 notes
learning activities
Strategies of interactive 1 Offline learning
activities with lecture
Strategies of complex 9 Offline learning
thinking activities with lecture
. Offline learning
Al and education 1 with lecture
Al basics 1
Data analysis and utilization 2 Offline learning
Designing Al-integrated 5 with practices
lessons
Total 15
4. A7 A3

41 A5 AA Pl D@ AR} AE A

AYAT9) ol & HTE Bkl vidD AlgHS
A PR AEFES g7e Edz
Table 7¢ 2 & G5 }E A7} A4S FT 2
otk AEAIEL HA Wl B
Aol AbgAL] olslE Foli Weke AlAS

ArA ANE -

Table 7. Results of expert reviews according to review
guidelines

Review guideline Sample of review results

Most explanation is easy to
understand
More examples are needed

1. Are the Al definitions
easy to understand?

2. Are the design principles
relevant to design
Al-integrated lessons?

Repetitive explanation is
needed to be clarify

3. Do the design guidelines
match to the design
principles?

They are matched well but
there are some components
needed to elaborate.

4. Are the design guidelines
useful to design the lessons?

The guideline is useful for
teachers to understand

The order of components in
the template may be adjusted
to the design principles

They are matched well.

5. Does the design template
match to the design
principles?

Most necessary elements are
6. Are the design template included well.

easy to use? e The guideline is good for
teachers to follow

Relatively new concepts to
teachers may be needed to
explain more.

Overall opinions

w3 T AE7} 7o) wet FHE g
aopR ﬁow}. A2 B olelE B A%
k3 oA F7h 5o Sl ol ol ALk,

Table 8. Examples of revision results based on the expert

reviews
Revision Before experts’ Changes After
direction reviews experts’ reviews
« . ¢ “Interim and final
Clarifying products derived | ) 4 derived
o from learning :
description ” from learning
processes »
processes
¢ Adding explanation
the A(audience)
B(behaviors)
Little explanation on Clcondition)
D(degree)
the components of
learning objectives components of
learning objectives
Adding « Providing behavioral
additional verbs for writing
examples or learning objectives
explanation No examples of « Providing examples
essential questions of the questions
A little examples for | | .
relevant content to eAf;I‘lr?%e?ore
the Al elements p
Two types of ¢ Five types of
hardware hardware
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Revision Before experts” Changes After
direction reviews experts’ reviews
Changing the . ¢ Combining learning

order of Sepa;ate sessions of methods and
. learning methods and S S
design activities activities in one
components session

3 Description in quotations indicates real text in either guidelines or
templates provided to teachers

4.2. NH2E A

B AN LR ALGREY AA o)
8 7Fs4 Bk 4690 B WAL i 9% A
183t AYssiTt o) BAE Astel A4 F
fel A Ee) MEEE 2AST WA AFT AF
QA BT,

O

4

421 == A}

Ag Aol FAg AAES
AFE AT ZAPllE 5T
2 a8 4} ~ 5wl 28
g3t 2-g7)Ed 27 B3] EgE o th o)
E H&F 0|83 5] 4] Ai= Table 99 &
t}. Table 10& AH-f 718 E3ko] 3 FollA Al

)

Table 9. Result of participant satisfaction with Likert scale

items
Survey item Results
Y 5 4 3 2 1
1. Learning ) : ) ;
content 15(50.0%) | 1033.3%) | 3(10.0%) | 13.3%) | 1(3.3%)

2. Learning 0 0 0 0
methods 15(0.0%) | 930.0%) | 3(10.0%) | 26.7%) | 1(3.3%)

3. Learning 0 B 0 B

environment 23(76.7%) | 6(20.0%) 13.3%)
Overall o _ 0 _

satisfaction 15(50.0%) | 13(43.3%) 26.7%)

3 Number of respondent : 30
3 Response scale: 5(Very agree) ~ l(never agree)

Table 93} o), golAE HER Y8 BE G5
oA A 80% o4l WEFE 2o weos)
AT B A7) A el WAR Seru) ol tg
GEEs g 2@t olo] 50%, 1Rt o
ol 33.3%= JEPIT) o] A3 A% o] Fold
FAE] AR5 A B S5 2t
o FHHoR WRTa BT 5 ok

Table 10. Result of participant satisfaction with
descriptive items

Survey item Sample opinions

¢ To separate middle school teachers from
high school teachers
Suggestions for | ¢« To have team-building activities
designing ¢ To have more examples on the lesson
Al-integrated design
lessons ¢ To add lesson plans that implemented in
real setting and its results
¢ To work with other subject teachers
¢ Understanding to use Al elements for
integrating different subjects
« Good experience to work with other
Reflection on teachers
the design |« Sharing with results with others
Planning to implement the lesson plans
Good opportunities to systematically design
the Al-integrated lessons
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Table 11. Score of Al-integrated lesson plans

Evaluation items Mean SD
Quality of essential and unit 341 0.59
questions

Quality of learning activities to 391 102
support thinking processes ) ’

Al and Digital technologies to 397 124
support thinking processes ) )

Quality of evaluation plans 4.64 0.49

Applicability 414 0.99
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