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Comprehension Assessment of Basic Relationships
in Logical Thinking by Applying Jigsaw Text

Koichi HAYASHI'!  Taku YAMAGUCHI™? Michiko OBAT?

Abstract: We present exercise results using “Jigsaw Text” in a “Logical Thinking” class. The exercises were
prepared to evaluate the understanding of the basic relationship that form logic trees, that is, purposes and means,
problems and causes, and claims and reasons. Jigsaw Text is a system originally developed for writing process
analysis, and it can give exercises that make a student answer questions by rearranging sentences correctly with a
PC or a smartphone. By using this system to assess student comprehension in class, it can show a real-time feedback
of exercise results and statistical distributions of student understanding. To applying to the class, the system was

extended several additional functions, such as to use label sentences for representing logical structures.
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Figure 1. Exercises using Google forms
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Figure 3. Exercises using jigsaw-text
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Table 1 Exercise results: purpose and means (air cleaner)
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Table 2 Result details: purpose and means (air cleaner)
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Table 3 Exercise results: purpose and means (getting passport)

2018 E & (55 44) 2019 4E[E (86 44)
fiR% AN e N EE
Da<b 4 7.3% 0 0.0%
@b<a¥ 41 74.5% 68 79.1%
®xa 10 18.2% 8 9.3%
@xb 0 0.0% 2 2.3%
1t 8 9.3%
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4 FEERR R OMESE (ABET)

Table 4 Results: exercise results: chain of causes (sun burning)

2018 4E1E (53 44) 2019 £ (88 44)

fiR % N¥ E5 N3 EE
Da<h<c 2 3.8% 22 25.0%
@a<c<b3¥ 33 62.3% 54 61.4%
@b<alc 3 5.7% 0 0.0%
@b<c<a 2 3.8% 1 1.1%
®c<a<h 5 9.4% 7 8.0%
®c<b<a 8 15.1% 4 4.5%

5 ORARREN  RIK O (HBET)
Table 5 Result details: chain of purposes (sun burning)

VOO OO O O,
®®
O D) (OO @( b ]
O] (2 ] <) = )
OO« ®C OO ®(c]
. Lhm (5] L (&)
CLEs
(1) BEETT 5013, RENEIREROT, AT=1 CLEs

(1) HEEGZBFS 72D, UV Iy b7 ) — 0%~ T,
KR ERNRIMRICE D SRV E 12T 5. (a. BEE
JEBIS /bUV Ay 7V — L% /e &%
WERAMRICE B &K 51T D)

) fEMIED B ONDHEMZ BT, LN AIZA
LWk, I—=INEERTDH. IEMIEDR
OhPHEMZ D [ bAEMBAIZALZRNL S IZT
% e, =T NEHENTD)

EE iR EBUE N3k A
[F)alE el EE b @a<lc<b 54 61.4%
[ ]alE]Ib 5 e Da<b<c 22 25.0%
(B )cli Jal BE b Bc<alh 7 8.0%
[F)clUR IblEE ]a ©®)c<b<a 4 4.5%
[F)olE ) c[FE Ja ®b<c<a 1 1.1%
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£ 6 ICHEESL()DOEER R AR, 2018 FETOEE
1% 69.8%72 > 7= DIZxt L, 2019 4EE TOIEXIL 89.8% & 72
DIEERN/MELTND, £ 712V 7Y —TFA MDA
BTOEBOW AR RTLTWS. FREESOSS & i L
TR, TVOBENRAOND A THS.
TLRICR D 2O RITR SRV SCQ)OFEE R T
b, 73.1%005 89.7% & IEZAZENE ELTWAH. £z, 7
NOBEBREONE EWVIBFHLFELTHS.

#* 6 HERR  BRYOEE (FEET OBIIR)

Table 6 Exercise results: chain of purposes (sun burning)

2018 4 (53 44) 2019 fEHE (88 44)

fig % N E A% E &
Da<h<c 4 7.5% 1 1.1%
@a<c<b3¥ 37 69.8% 79 89.8%
@b<alc 1 1.9% 1 1.1%
@b<c<a 1 1.9% 1 1.1%
®c<a<h 5 9.4% 5 5.7%
®c<b<a 5 9.4% 1 1.1%

K7 RERFEME  BOMEEE (AT OBGLL)
Table 7 Result details: chain of purposes (sun burning)

TR DORRE ERE N HE
[&H]al B]c[fiE]b @alc<b¥ 77 87.5%
[5 8 lcl B Jalfi#]b ®c<asb 5 5.7%
[& B bl H lclfi#]a ®b<c<a 1 1.1%
[# B 1ol B JalfiZ]c ®@b<alc 1 1.1%

[ H Jal B ]b[f#]c Da<b<c 1 1.1%

[ B )clHH Jalfit]b @a<c<b¥ 1 1.1%

[f#]b[ B Jc[5 H la @a<c<b¥ 1 1.1%

[f#]al B Ib[3 H ]c ©)c<b<a 1 1.1%
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b5
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£ 8 HERIR LW~ 2 (FEBIEXRR)

Table 8 Rearranging sentences (preventing pollen allergy)

2018 #EJE (46 44) 2019 (78 44)
# R AN | #E A N | ElE
1 | @a>b>e>d 16 | 34.8% |@a>c>d>bd1l | 26 |33.3%
2 | @ade>ddb 11 | 23.9% |@a>eob>d¥2 | 13 |16.7%
3 |®c>d>b>a 7 15.2% | @b>e>d>a 9 |11.5%
4 |@b>a>c>d 4 8.7% |®d>b>cra 7 9.0%
5 |@b>e>d>a 4 8.7% | Da>b>c>d 5 6.4%
6 | ®c>d>a>b 4 8.7% | @a>b>d>c 4 5.1%
7 @c>a>b>d 4 5.1%
8 @d>a>c>b 2 2.6%
9 @c>b>d>a 2 2.6%
10 ®Bb>a>d>c 2 2.6%
11 ®c>d>b>a 1 1.3%
12 @b>d>c>a 1 1.3%
13 ®c>bra>d 1 1.3%
14 ®b>d>a>c 1 1.3%
15 @bra>c>d 0 0.0%
16 ®c>d>adb 0 0.0%
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