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Al(Artificial Intelligence) IS TUHE 4 JYE=E H8-EH(Transdisciplinary) 88 & ZT& 738 7l
th. 4 YEoE:= MEUSOAN 2Bt tFoW FARl dEF} FAFY ERE JAEAR Ef d
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o] Q7] W&ol BE wAREe] HA &8 4 Qri=s Fo] EXo|tt.
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Abstract In this study, a transdisciplinary convergence education program was developed to enhance the
understanding for classification of reptiles and amphibians in biology education and also to increase Al
(Artificial Intelligence) capability by using artificial intelligence education. The main content is to solve the
classification of reptiles and amphibians that has been dealt with for a long time in biology education, using
a decision tree and ML4K (Machine Learnig for Kids), it was designed for a total of 3 lessons. Experts review
was conducted on the developed education program, as a result, the I-CVI(Item Content Validity Index) value
was .88~1.00 so that can secure content validity. This education program has the advantage of being able to
simultaneously learn about the learning contents of artificial intelligence in informatics and the classification
of vertebrates in the biological education. In addition, since it is configured to minimize the cognitive load in
the Al using part, it is characterized by the fact that all of any teachers can apply it their lesson easily.
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Theme
Concepts —

Interdisciplinary Skills (e.g., literacy,
thinking skills, numeracy, research skills)

History

Science

| Theme

Concepts

Life Skills
Real-World exi
Student Questions

Geography

Fig. 1. The Multidisciplinary Approach, The Interdisciplinary Approach and The Transdisciplinary Approach
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Table 1. Pilot Version of Convergence Teaching—Leaming
Material using ML4K
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g = UEE AAsk
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2 [-CVI(Iitem Content Validity Index) 4AF&41& &

&3t CVIY] A4 Fig. 29F 2t

number of raters scoring an item witha 3 or 4

I-CVl=
Total expert

Step Contents

@ Explore five classifications of vertebrates
and example animals.

1. Problem @ Check various animal cards and classify
Recognition and  |them into five vertebrates

Analysis ® Check the correct answer, and derive the
animal that was difficult to classify or had
the most error

@ Gather definitions or descriptions of
reptiles and amphibians

@ Collect animal images corresponding to
reptiles and amphibians

® Distinguish the similarities and differences
between the two classifications

@ Exclude definitions or descriptions that are
3. Data not characteristic of reptiles and amphibians
Preprocessing @ Select only images with prominent

and Extraction features of reptiles and amphibians (e.g.
White Background)

@ Classify using decision tree

@ Create a machine learning model using

2. Data Collection

4. Problem image data in ML4K and make a program

Solving and using ML model

Evaluation ® Classify new example animals with
decision tree and ML program and check the
results

5'. Sharg and Sharing solutions and feedback

Discussion

Fig. 2. Formula of I-CVI(Item Content Validity Index)

CVIe] Herge 8002 F9IrH20l g e &
BE 93 AE BY % 54 20 Table 29 20,

Table 2. Questionnaire of Content Validity Review and 1-CVI
Statics Analysis Result

Area Items Mean | SD I-CVI
1. This learning material was
produced in accordance with the| 3.75 | 0.46 | 1.00
national curriculum.
2. This learning material has
been produced in accordance| 3.63 | 0.52 | 1.00
with the learning objectives.
3. The teaching and learning
method of this learning material| 3.75 | 0.46 | 1.00
is suitable for use in class.
4. This learning material provides
appropriate guidance on| 3.63 | 0.52 | 1.00
Applicabil |student-teacher behavior.

ity 5. The content presented in this
learning material is systematic.
6. This learning material is highly
likely to be applied in the| 3.75 | 0.46 | 1.00
classroom.
7. Utilizing  these  learning
materials ~ will  help  improve
existing teaching and learning
methods.
8. This learning material was
developed to facilitate evaluating| 3.63 | 0.52 | 1.00
after class application.

350 | 0.76 | 0.88
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(Continued)
Table 2. Questionnaire of Content Validity Review and I-CVI
Statics Analysis Result

Area Items Mean | SD I-CVI

9. This learning material is
appropriate to  use an Al
educational  platform  for this
learning material.

338 | 0.74 | 0.88

Usefulne |10. This learning material reflects
ss the principles and concepts of Al| 3.38 | 0.74 | 0.88
well.

11. This learning material will
improve learners' scientific| 3.50 | 0.76 | 0.88
thinking and inquiry skills.

12. This learning material will
improve learners' computational| 3.63 | 0.52 | 1.00

c ‘ thinking.
n?:?gseir? 13. This learning material will

) improve learners'| 3.63 | 0.74 | 0.88
Science

and Al problem-solving skills.

14. This learning material will
enhance  the  creativity of| 326 | 1.04 | 0.88
learners.

15. This learning material is
suitable  for  cultivating  the
.~ |principles and  concepts  of
APPIOPIia s ionce and Al/SW.

3.75 | 0.46 | 1.00

teness ’ - - -
16. This learning material will be

for helpful in cultivating convergence| 3.75 | 0.46 | 1.00
Converge
talent.
nce - - -
Education 17. This learning mdaterlalf aIIovr\]/s
you to generate ideas or the 363 | 052 | 1.00
convergence of different
disciplines or disciplines.
18. Students will be satisfied
with  the lessons wusing this| 3.63 | 0.74 | 0.88
learning material.
Student 19. The content level of this
Needs learning material is appropriate| 3.63 | 0.52 | 1.00

according to the target students.

42 E5
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T 2T 252 WA & =S s 28 55
A f % EE AN & asths ZRIHS
&5 v A S, ARG EA0] A8 75 Higol 9
=4 A4S HEL B B9 # = e 7t

319ich HE=Ao 7 JfdE 8L Table 37 Zth.

Table 3. Complete version of Convergence Teaching-Learning
Material using ML4K

Step Contents

@ Explore five classifications of vertebrates
and example animals.

@ Check various animal cards and classify
1. Problem them into five vertebrates

Recognition and |® Check the correct answer, and derive the
Analysis animal that was difficult to classify or had
the most error

@ Understand the need to classify reptiles
and amphibians through open discussion

(@ Gather definitions or descriptions of
reptiles and amphibians

@ Collect animal images corresponding to
reptiles and amphibians

® Distinguish the similarities and differences
between the two classifications

@ Exclude definitions or descriptions that are
3. Data not characteristic of reptiles and amphibians
Preprocessing @ Select only images with prominent

and Extraction features of reptiles and amphibians (e.g.
White Background)

2. Data Collection

20. This learning material will
arouse the interest of the| 3.50 | 0.76 | 0.88
students.

Average |-CVI 0.95
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@ Classify using decision tree
@ Create a machine learning model using

4. Problem image data in ML4K and make a program

Solving and using ML model

Evaluation ® Classify new example animals with
decision tree and ML program and check the
results

5 Share and @ Shgrlng solu.tlons and feedba(;k

} - @ Think and discuss about applicable
Discussion

real-life problems
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