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Development of Convergence Education Program for
‘Understanding of Molecular Structure’ using Machine Learning
Educational Platform

Soyul Yi - Youngjun Lee
Korea National University of Education

Abstract

In this study, an educational program was developed so that artificial intelligence could be used as a trans—
disciplinary convergence education with other disciplines. The main educational content is designed for 8 hours
using machine learning to help students understand the molecular structure dealt with in high school chemistry.
The program developed in this study calculated the I-CVI (Item Content Validity Index) value through expert re-
view, and as a result, none of the items were rejected with a score of .80 or higher. Because the program of this
study combines the content elements of the chemistry subject and the information (artificial intelligence) subject
academically, it is expected that the learner will be able to increase the convergence talent literacy. In addition,
since it 1S not required to secure a additional number of hours for this educational program, the burden on teach-
ers may be low.

Keywords : Machine Learning Education, Convergence Education, Chemistry, Informatics, Understand of Molecular
Structure
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ADDIE MODEL

Needs, requirements, tasks,
participants’ current capabilities.

‘ Learning objectives,

delivery format,
activities & exercises.

DEVELOP

Create a prototype, develop
course materials, review,
pilot session.

Awareness, knowledge,
behavior, results

IMPLEMENT,

tools in place, observation o

Training implementation,

(Fig. 1) General Process of ADDIE Model
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<Table 1> Procedure of Development based on ADDIE model

Content
- Analysis of related researches and
educational materials
- Analysis of the achievement standards
in the chemical curriculum
- Comparing machine learning educational
platforms
- Selecting of appropriate achievement
standards and machine learning educational
platform
- Establishing development principles
+ Development of educational content
based on computational thinking processes
- Conducting in—service teacher and expert
reviews
- Conducting in—service teacher and expert
reviews
- Statistical analysis of content validity
- Modified by reflecting expert review
opinions and content validity

Process

Analysis

Design

Development

Implementation

Evaluation

33. ¢ 48
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<Table 2> Pilot Version of Convergence Education Program

Step Content Hours
Introduce Al - Experience Al using MIL4AK 2
Motivate + Understand of various molecular

structure by explanation and images
. + Collect information to solve the
Figure Out and . . 1
problem to create machine learning
Understand of .
model about distinguish molecule
the Problem
structure

- Analyze collected information

Learning

Design a - Extracting factors to solve a problem
Program using - Make a programming plan 1
MLAK - Design the screen figuration and

sprites
+ Make a project and labels in MLAK
Develop a - Input training data and create

Program using machine learning model 2
MLAK - Write codes to develop program
using machine learning model
- Check the operation of the completed
Evaluate and program
Debug the - Enter test data into the program 1
Program - Identify error and debug the program
- Complete development
+ Review and check the things learned
Wrap up and during the problem solving process
Discuss - Discuss about convergence using
machine learning

4. 23
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<Table 3> Questionnaire of Content Validity Review

Area Items
1. This learning material was produced in
accordance with the national curriculum.
2. This learning material has been produced in
accordance with the learning objectives.
3. The teaching and learning method of this
learning material is suitable for use in class.
4. This learning material provides appropriate

Applicab guidance on student-teacher behavior.

ility 5. The content presented in this learning material
is systematic.
6. This learning material is highly likely to be
applied in the classroom.
7. Utilizing these learning materials will help
improve existing teaching and learning methods.
8. This learning material was developed to
facilitate evaluating after class application.

9. This learning material is appropriate to use an
Al educational platform for this learning material.
10. This learning material reflects the principles
and concepts of Al well.

Usefulness

11. This learning material will improve learners’
scientific thinking and inquiry skills.

12. This learning material will improve learners’
Compete computational thinking.
ncies in 13. This learning material will improve learners’
Science problem-solving skills.

and Al 14. This learning material will enhance the
creativity of learners.

15. This learning material is suitable for cultivating

Appropria the principles and concepts of science and AI/SW.
teness for

Converge

nce
Education 17. This leaming material allows you to generate ideas

for the convergence of different disciplines or disciplines.

16. This learning material will be helpful in
cultivating convergence talent.

18. Students will be satisfied with the lessons using
this learning material.
Student 19. The content level of this learning material is
Needs appropriate according to the target students.

20. This learning material will arouse the interest
of the students.
T EGE 47 JAE ARE 0T A% JA0E

u] o RS

3 ¥AS 1hoR TR, 24 Bl diF o4

& 7 AET F YRS A
Ades s BA 243 e
Content Validity Index) 2F&2]S &85}
AME Ykl 2 E3o tste] 4, 3How %%ﬂ %
$ 108 2 1dow S93 7H
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<Table 4> Result of I-CVI Statics Analysis

Area Item Mean SD I-CVI
1 3.63 0.48 1.00
2 3.50 0.71 0.88
3 375 0.43 1.00
- 4 363 0.48 1.00
Applicability 5 350 050 100
6 3.50 0.70 0.88
7 3.50 0.70 0.88
8 3.50 0.70 0.88
9 3.25 0.97 0.88
Usefulness 10 3.38 0.70 0.88
11 3.25 0.97 0.88
Competencies 12 363 0.48 1.00
in Science and 13 3.38 0.99 0.88
Al 14 325 0.97 0.83
Appronridteness 15 375 0.43 1.00
for Convergence 16 3.50 0.71 0.88
Education 17 350 0.71 0.83
18 3.50 1.00 0.88
Student 19 363 043 100
20 3.38 0.99 0.88
Average [-CVI 0.92
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el ¥}l (Fig. 2)2 AvogadroZ 8310 BeH2,

BH3, CH4, NH3, H20, CH20, CO2 #A}e] FxE A

BHold g Rgolth

2t BZO Ofs)’ B 9B SHDS T=IY AY 967

<Table 5> Complete Version of Convergence Education

Program
Step Content Hours
- Understand of Al, ML and real life
Introduce Al - Experience Al using MLAK 2
Motivate - Understand of various molecular
Learning  structure using Avogadro program
- Think of a way to know the
Fioure Out molecule structure without
£ and memorizing it 1

- Collect information to solve the
problem through creating machine
learning model for distinguishing

molecule structure

Understand of
the Problem

- Structuring the problem to solve
- Analyze collected information
Design a - Extracting core factors to solve a
Program  problem and make a overall plan 1
using MIL4K - Make a programming plan
- Design the screen figuration and
sprites

- Make a project and labels in MILAK
Develop a - Input training data and create
Program  machine learning model 2
using MILAK - Write codes to develop program
using machine learning model
- Check the operation of the
completed program
- Enter test data into the program 1
- Identify error and debug the
program
- Complete development
- Review and check the things
learned during the problem solving
process
Wrap up and - Talk about how to improve the 1
Discuss  program which present the bond
angle of a molecule
- Discuss about convergence using
machine learning

Evaluate and
Debug the
Program

(Fig. 2) Molecule Structure of BeH2, BH3, CH4, NH3,
H20, CH20, CO2 by Avogadro Program Simulation
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