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Robot Education for Earlier Grade Students by Active Learning
in National Institute of Technology

Kazuto Miyawaki*, Satoru Kizawa*, Ayuko Saito* and Yoshikazu Kobayashi*

Since the establishment of the National Institute of Technology, Akita College 53 years ago, it has permitted stu-
dents to choose one course among four in the Department of Mechanical Engineering, Department of Electrical and
Computer Engineering, Department of Applied Chemical, or Department of Civil and Environmental Engineering.
However, students have been able to enter a desired course after admission after a large comprehensive entrance
system was introduced in fiscal year 2017. During the first year, all students take the Creative Systems Engineering
course and finish the same curriculum for one year. Through this sweeping change, during the second year and there-
after, each student will be able to choose a course independently from the Department of Mechanical Engineering,
Department of Electrical and Information Engineering, Department of Chemical and Biological Engineering, and
Department of Civil Engineering and Architecture. For this reason, we trained all first-year students in robot and
3D CAD education, which is the main theme of the Robotics Course, to choose one course after completing the
first year. The contents of the education are industrial robots, mobile trace robots, humanoid robots and 3D CAD.
Therefore, we trained students about the methods of operation using the four. At the completion of the training, we
compiled reports and administered a questionnaire. The questionnaire results demonstrate that it became clear that
students in lower grades thought that learning about robots and 3D CAD was important, and were actively working

on classes.
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Fig.4 Components of line tracing robot
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Fig.5 An example of programming for line tracing robot
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Fig.6 Appearance of humanoid robot
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Fig.13 Drawing example
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Fig.14 Machine vise

Fig.15 Moving block (one of the parts of machine vise)
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Table 3 The average value of the questionnaire result (Standard deviation)

(a) The results of students in the Department of Mechanical Engineering

Question (1) question (2) question (3) question (4) question (5) question (6)
4.28 (0.83) 3.79 (1.04) 3.77 (0.96) 4.00 (0.91) 4.02 (0.92) 3.74 (1.01)
question (7) question (8) question (9) question (10) | question (11) | question (12)
4.15(0.88) 3.87 (0.95) 3.72 (0.88) 4.04 (0.88) 3.89 (1.05) 3.57(1.16)

question (13)

question (14)

question (15)

question (16)

question (17)

3.94 (0.96)

4.32(0.78)

4.36 (0.74)

4.28 (0.85)

3.60 (1.22)

(b) The results of students except for in the Department of Mechanical Engineering

Question (1) question (2) question (3) question (4) question (5) question (6)
3.82 (1.11) 3.26 (1.22) 3.38(1.12) 3.73 (1.05) 3.39 (1.04) 2.57 (1.26)
question (7) question (8) question (9) question (10) | question (11) | question (12)
3.92 (1.11) 3.32(1.24) 3.41 (1.25) 3.75(1.19) 3.61(1.14) 2.81 (1.25)
question (13) | question (14) | question (15) | question (16)
3.26 (1.18) 4.16 (1.08) 4.16 (1.01) 3.82(1.31)

Table 4 The coefficient of correlation results of students in the Department of Mechan-

ical Engineering

(a) Robot

question (1) | question (2) | question (3) | question (4) | question (5) | question (6)
question (2) 0.623
question (3) 0.601 0.753
question (4) 0.723 0.758 0.747
question (5) 0.620 0.571 0.571 0.702
question (6) 0.660 0.581 0.535 0.586 0.494
question (17) 0.495 0.527 0.472 0.525 0.507 0.589

(b) 3D CAD

question (7) | question (8) | question (9) | question (10) question (11) question (12)
question (8) 0.798
question (9) 0.417 0.625
question (10) 0.771 0.754 0.519
question (11) 0.627 0.419 0.370 0.522
question (12) 0.593 0.513 0.461 0.528 0.733
question (17) 0.415 0.338 0.480 0.356 0.625 0.512
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BEOLDOLY) - BEBIL B CLER MR, Bl a H
RS 5 e TErEM) %M (14), (15) OfHEE, Ta-
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Table 5 The coefficient of correlation results of students except for in the Department
of Mechanical

(a) Robot
question (1) | question (2) | question (3) | question (4) question (5)
question (2) 0.557
question (3) 0.480 0.675
question (4) 0.481 0.505 0.545
question (5) 0.575 0.463 0.553 0.462
question (6) 0.536 0.453 0.374 0.324 0.336
(b) 3D CAD
question (7) question (8) | question (9) | question (10) | question (11)
question (8) 0.492
question (9) 0.492 0.783
question (10) 0.493 0.456 0.585
question (11) 0.623 0.571 0.546 0.553
question (12) 0.442 0.380 0.469 0.422 0.604

(16) 2BV TIE 3.82, E#EFE 1.31 TH Y, (IR~
L7222 & o T, REREE SR OB B TR L DA
F55<, MADEPIKEVT Ens, EFTIEEZDO L) A
BB UL ORI & ) R % @R L 2R 2 5 b,
Table 4 £ 1, #&M (1) & @, 2 & @, (7 & 10),
(8) & (10) 2BV B AHBAFREIZ 0.723 L ETH Y, oRy M
H, 3D CAD #E L b2, WWARNER L 2FE4EICBWT [H
B HFROMEEA K TH B LK U722 &, [HEAESE -
7ozl b, [TEBANCIZEICID A ZZ & ) IZIERVIEDOH
BAHDZ ENHSME R o7, —FT, Table 5 2B 5%
M) & @), (2 & @, (7 & (10), (8) & (10) OMHEIR
1t 0.505 LT TH D, HWRALDAOAZNHERR L 7252E 2B
TIE, BRCHRID A BN o 72, AFEHRIT, Bk T 091
B % B o 7o DSEEMCRAHERL L, AR T A543 TP ISR & 45
Telelpo TR IIRM R UAAANER L -2 s 2R LT b, #
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%75, Table 5 2B A%H (2) & (3), (8) & (9) OHMH
REUTZE N1 0.675, 0.783 TH 1), MRS DR~MEM L
TR B VLT Y, BB L BRI D B 2 LSS
Lot
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