Joogood

Jodooodooodoogod
Jodooodoobooogod

oooood

Ooooo* ooooo+*oooooo+xoooo
Doooo+*ooooosooooo<oooo+“ooooo

Examination of Verifcation Method for Learning Effect of Collaborative Learning Using
Tangible Programming Tool Pro-Tan.
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Abstract — We have been developing a card-type programming tool called“ Pro-Tan.” In this
paper, we describe the attempt to evaluate the usefulness of tangible programming tool in the col-
laborative learning process which multiple users share the tool. We consider a method of verification
evaluating the learning effect. We report the experiment which records the time required, the talking
time and test scores which assumes the depth of understanding of a program structure.
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Fig.3 Studuino Software.
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Fig.4 Experimental Layout.
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void setup(Q) {
// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);

}

// the loop function runs over and over again forever

void loop() { |
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the
delay(1000); // wait for a second
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making tt
delay(1000); // wait for a second

/dev/cu.usbmodem1421®Arduino Leonardo

0 7 Arduino IDE
Fig.7 Arduino IDE.

3.4 0000000000
O00D00Ex100 Ex500000000000
00000000Tesk 1000000000000
000000000000000000000000
000000000000 200000000000
0000000000000019000 (A)d0200
00 (B)024000 (C)023000 (D)DOODOA
0BOODOOOOOOOODOOOCODOOO
000000000000

0ooooo
00000000000000000000000
000000000000000Ex1 00 Ex50

000000000 10000Task1 00 Task 60
000000000 20000Ex20000000
ob0obo0oooonogn 20sec00000O0O0OOO
176sec0 00 0156sec0 0000000 DOOEx.400
gbobooobooooobooon 112secd0OOO
g0o00 679secO0000b67sec 0 OOOOOO
gboboooooooobooobooooooobooon
gooooobooobbobooobooobboooooo
gbooooboooooooboobobooooooo
gboooobooboobooboobooooobooon
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Table 1 Required times (Ex.1-Ex.5).

Grp. Pro-Tan Tile
Sub. A&B|C&D
Ex.1 (sec) 59 19
Ex.2 (sec) 20 176
Ex.3 (sec) 16 36
Ex.4 (scc) 12| 679
Ex.5 (sec) 26 154

02 000000 (Task 1-Task 6)
Table 2 Required times (Task 1-Task 6).

Grp. Pro-Tan Tile
Sub. A B C D
Task 1 (sec) | 18 | 17 | 145 | 229
Task 2 (sec) 22| 23| 33 68
Task 3 (sec) | 25| 36 | 476 | 122

)

)

)

Task 4 (sec 16 | 29| 871030
Task 5 (sec 14| 17| 83| 149
Task 6 (sec) | 602 | 588 | 352 | 499
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03 000D (Ex.1-Ex.5)
Table 3 Talking times (Ex.1-Ex.5).

Grp. Pro-Tan | Tile

Sub. A B| C| D
Ex.1 (sec) | 3 4| 1] 1
Ex.2 (sec) | 1 112421
Ex.3 (sec) | 8 1] 3] 7
Ex4 (sec) | 8| 65340
Ex.5 (sec) | 4 0]111]12

04 000 (Ex.1-Ex.5)
Table 4 The amount of talking times (Ex.1-
Ex.5).

Grp. Pro-Tan | Tile
Sub. A C
Ex.1 (%) | 5 5
Ex.2 (%) | 5
Ex.3 (%) | 50
Ex4 (%) | 7
Ex.5 (%) | 15
All (%) 10
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Table 5 Result of Paper Test 1 & 2.

Grp. Pro-Tan Tile

Sub. A B C D
Times of paper test 1 (sec) | 626 | 626 | 930 | 1069
Times of paper test 2 (sec) | 1038 | 826 | 1163 | 899

Points of paper test 1 15| 15 18 14
Points of paper test 2 17| 16 20 20
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