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Development of SW-STEAM Education Program Using Monte
Carlo Simulation: Focusing on Mendelian Inheritance

Bongchul Kim - Hyegjin Yoo - Seungtak Oh - Dongkook Namgoong - Jonghoon Kim

Jeju National University

Abstract

As the era of digital transformation begins in earnest, the importance of convergent thinking based on software,
artificial intelligence, and big data is increasing. In line with these social needs, this study developed a 5th hour
SW-STEAM education program using Monte Carlo simulation techniques for Mendelian inheritance in the field of
life science. By programming and implementing Mendelian inheritance using Monte carlo simulation, the program
was organized so that not only convergent thinking skills but also related knowledge could be understood in
depth. In order to verify the validity of the developed education program, 11 experts in related fields were re—
quested to test the content validity, and the validity was verified by meeting the CVR reference value of 0.59
suggested by Lawshe.

Keywords : Monte carlo simulation, Life science, Mendelian inheritance, SW-STEAM education, Content Validity
Ratio(CVR)
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<Table 2> Questionnaire questions
TODI(.: of Question
questions
- Does the educational program meet
Conformity 1 the cun‘iculum achievement standards
with of SW educatlon? _
curriculum : Can. the learning subject of the
. 2 educational program be learned in
achievement . . .
standards connection with other subjects?
3 Does the education program include leaming
elements of SW education, including CT?
- Learning topics and materials (Mendelian
1 inheritance) are SW-STEAM education
using Monte Carlo simulation, and are the
composition and contents appropriate?
5 Is the educational tool of the
Appropriaten educational program appropriate?
ess of - Is the composition and content of the
educational 3 unplugged educational activities of the
topics and educational program appropriate?
materials - Is the composition and content appropriate
4 for educational activities using EPL
(Scratch) of educational programs?
- Are the developed education program
5 properly structured to help understand
Monte Carlo simulations?
1 Is the difficulty level of the educational
. program suitable for middle school students?
Appropriaten ; -
ess of class 2 Is the 1eamlr1g process. systematically
L. organized in the educational program?
application

- Is the educational program suitable
for conducting SW-STEAM education
in the educational field?
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<Table 3> Results of CVR verification
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Topic of questions No. M SD CVR
Conformity with curriculum L 473 047 1.00
achievement standards 2 48 040 1.00
3 500 000 1.00
1 464 067 0.82
Appropriate-ness of 2 455 082 0.64
educational topics and 3 464 081 0.64
materials 4 482 060 0.82
5 464 067 0.82
Appropriateness of class 1 473 047 1.00
application 2 464 067 0.82
3 482 040 1.00
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<Table 4> Results of Open-ended Survey

(’111‘1:2151022 Experts’ opinions
- It is necessary to select specific topics
Conformity and educgtional oontents for other .subjects.
with . Accordmg. to the curriculum aduevemgnt
curriculum §tandgrds, 1t. would be better to receive
. input in various types of data types.
achievement - Through simulation leaming, it is
standards ’

expected that computational thinking
especially automation can be cultivated
- The topic can be convergenced with
biology subjects and seems interesting.

Appropriate-n

ss .Of - To show the results of Monte Carlo
educational . . .
tonics and simulation more clearly, it would be
D . better to visualize the figures with text
materials

coding such as Python.

- It will be a systematic program if you
produce programs step by step so that you
can understand Mendelian inheritance.

Appropriate-n
ess of class
application
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