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A Study on Teaching Materials and Utilization Models for Programming Education
with a Focus on Alignment between Elementary, Secondary, and Higher Education
Curriculum
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This study aimed to develop pro?ramming teaching materials based on
knowledge map tailored to the developmental stages of elementary, middle, high school, and
university students, and to implement self-regulated learning through an adaptive learning support
system. In alignment with the curriculum guidelines and the Mathematics, Data Science, and Al Smart
Higher Education, a knowledge map and 954 exercises were created, encompassing knowledge units and
their connections, and evaluated through trials in universities and high schools. The university
trials demonstrated the utility of identifying differences in knowledge acquisition between science
and humanities students. The high school trials highlighted the potential for identifying students®
learning levels, pinpointing challenging knowledge units, and utilizing this information for
remedial education.



@

2020

29 30 31

I 2023 1
Al 2019

(C) 17K00492

Python

Computer Based Testing CBT

€Y)

Al

2020

Al

@

2021
2022
Al
2
Al
CBT
®

CBT



3 FODNED DAY

BABICLZFHEESP7O0-Fvy— b BUO—RRE

7
s [ ws 1 moml &g |
I
I .
e H )
BRO— K () - PR O RRETE
0) [EL\\ BABORMI— K TUBPRREER3) ]
I
e l (sozomm  aeow — mowe H oxr oo
CBT |
954 |
2 K { (mmome - mm | ooz {77720
CBT Python® J— R&K:2
Web
1
® 1
1
2
C , Java)
Python
A 3
Python 4
5
B
Python
CBT 3 6
A Python
.
B
Python
2
A 70 71
B
70 57
70 98
70 68
CRT 56 60
68 61
54 81




3 4 CBT
CBT
,1 2 ,3 4
, CBT CBT
4 CBT
1
2 CBT
3 4 3 CBT
3
CBT
1 2
3 A B Python ~ 7] ®CBT
A B
1 2 3 1 2 3
1-5 6 7 1-3 45 6,7
Python CBT 8 8 8 7 5 5
6.25 6.78 7.00 5.86 5.00 5.20
SD (2.12) (0.67) (0.00) (1.07) (1.58) (2.49)
7 7 7 6 5 6
Python CBT 22 22 21 62 51 49
6.86 6.91 6.86 4.87 4.69 3.31
SD (0.35) (0.29) (0.48) (1.44) (1.73) (1.46)
7 7 7 5 5 3
Python CBT 29 27 31 11 8 7
6.66 6.48 6.48 4.09 3.75 2.41
SD (1.01) (1.01) (1.21) (1.45) (1.67) (0.69)
7 7 7 4 3.5 2
4 EEFRIIBT S TEF) ~ TAyE'—v) B M#El=— ) © CBT
1] 2 2 3 3 | 4
e~ N7~
18 20 18
SD 4.33 5.60 5.05 1.90 2.00 2.11
(1.45) (1.75) (1.94) (1.09) (1.11) (1.33)
4 6 6 2 2 1
, , , Python
15 , pp.2-3, 2022.

Yamakawa, H. et al. Proposal for a Knowledge Map in Programming Education Curriculum
for IT Talent Development in Japan, 2023 IEEE International Conference on Teaching,
Assessment and Learning for Engineering (TALE), pp.737-740, 2023



8 0 2

Hiroto Yamakawa, Kana Ohashi, Osamu Hasegawa, Haruki Ueno, Akihiro Matsuda and Hiroshi Komatsugawa

Proposal for a Knowledge Map in Programming Education Curriculum for IT Talent Development in Japan

2023 IEEE International Conference on Teaching, Assessment and Learning for Engineering (TALE)

2023

Python

16

2023

Kana OHASHI, Haruki UENO, Osamu HASEGAWA, Hiroshi KOMATSUGAWA & Hiroto YAMAKAWA

Development of Computer Adaptive Test of Python programming

22nd Chitose International Forum on Science & Technology

2022

Python

15

2022




Python

17

2022

46

2021

Python

e / 2021

2022

13

2020




(Komatsugawa Hiroshi)

(10305956) (20106)
(Hasegawa Osamu)

(30647102) (32680)
(Ueno Haruki)

(40948337) (20106)




