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Process analysis of the occurrence of wrong answers
that reverse the purpose and means in logical thinking

Koichi HAYASHI™' Taku YAMAGUCHI™? Michiko OBA™?

Abstract: In a logical thinking class conducted in 2017, we found that students frequently fail to define relationship
between research purposes and means, when they do exercises to structure a logic tree, which is a typical tools of
logical thinking. Since then, in order to analyze the cause and improve understanding of students, we have conducted
classes using Google Forms in 2018 and Jigsaw Texts in 2019 as trackers. Jigsaw Text is a system developed for
writing process analysis, and it can record operation sequences for solving an exercise in addition to the answer of
the exercise. For the past three years, we have tried to improve the correct answer rate of students through trial and
error approaches. This report analyzes the main causes of incorrect answers from accumulated operation process
data, and discusses measures for future improvements.
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Figure 1 Goal tree and expansion of object-means relations
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Figure 2 Correct answer example of exercises
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Figure 5 Exercises using jigsaw-text
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SOVWTHHA L THALTOND E ZANRERD.

2017 FEMNDLD 3 ENER 2 IRT. JRERHFEE
OHEKIX, "M A=J A, arsEa—FP LR, AT
U THA T ADIHELKLEL, T b T L —HED%
AEFBRNTW S, OBEN TEFETH D DR LT,
EVFRALDT < E R ZENPOHENRELS B AL
OTHY, ZORNIAFEEETERLETHD.

£ 2 BIME T LAR— P OfER
Table 2 Result of early completion reports

Eiite | s | FAEK B
% S [ RAR [ Zofh
2017 38 11 3 20 4
- 29% 8% 53% 11%
2018 44 24 5 11 4
- 55% 11% 25% 9%
2019 76 41 14 12 9
- 54% 18% 16% 12%

2019 4FFELE 76 44 TAEITI 2 TW AR, B RILAIE
FE S5%IKF LT, 54% & RERZELITA G, EEFE
DERGRRVERE, MHEEKTORBICRRR S5 & E
ZTW5, HBFHEDLEL 7 4 — NNy 7 3G ER
LRRERB oM B3 ES Ly, fEERER ) om ki
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FFETEY, o AF T T TIC 2018 EEETTHERE
TETCWL7DIL, Z{eRAbhieholztBEx b b.
ZOMPE TN —TEE TIEZEN EA LR WRE %
HOETHR D ORZE L LIEFHBITBEITnD D, REd5b A%
NIRRT D T X, WEEBUR A T B A
VL THRERR N UNEE R DET LAR— N TOIESR
ROWEIZORN SR WAREMER BNV & LR 5.

53 &EHEE O-®)
53.1 EEEDLLLE
BZRICKBIOEE ORERERT. R 3ICAHEYE TOEE
Lot [FHEGE) 13 A ARFENERE CTH D FHEOMEE
ThHY, TOHBETIHHALEZbOE [IEERA] TrT.
[9E A ARGE I HAGER R ERE CRWHEDRERTH Y,
ZTOFMBETHAE L bDE [EEE B CTrRT. [B/A k)
IR EFETE LIFFEFEFEDOEEREDLTHD.
(1) ##mEBER OO0
M7 R e & AR A R 5 BRI T, IEAE A T 98%L
b, EELRB THLREERICEWERLE 2o TS, REICIX
TV — e THXRANEMED Z LT, RERKEORIEFRH
NBFRREINTNWD Z EZHERTH2HWVAHY, ZZ2TO
IEEROEING, DIBEORM TIIMERBIIORE DA
AL BET 22RO LTINEHBITE 5.
(2) HHMEFE (B~D®)
INHORMITKTHIEER A ITWVTHhb 80%%E 2
TBVEEEMINPERINTNDHL I EEZRLTWVD.
B/A WIZAARGERM I DOAETH D LB 2B, i & Rl

DOEME Y bR OENINDEMTH D Z ENDND.

B/A HLBHIZ K E K 22 5 TV B@OMIZ 1 438 D B
D, TNETN [ FAL U TIZHENG D TTERIENO L
7o T X2 VT 4 OFIEBRD LN TND | B
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HEEZFTBR L TV DI b LT HMORR & LT

TWAHRERTH L. FIRL CHEMT A, FELEAN
DFIRDOEBREE LN E W T2 FHEN D 2 W REER B 5.

(3) HEELEAROERG®)

RRRX Y b =728 A% O EZFIIMIZE~T
RIS 2o T D, IEER ATV LOD, IEX
BT, FFIZ B/A DB IERIZ R EZ V. LIETOHE[5] T
SRR OESICBIT 2 EDO EZR R/ L D KL< 2o T
BUANTE 20 E L TR, SRIOSHHTHREENS
WL BFMIIOZETER L T2 EF 2 TR,

=I5

==

532 BREEH DL

KAV TY— - TXR borTHEICL Y BUS LR
KETOFHEREREERT. BE FEROMRICED S
10 DIFIET R TITE L TV D 62K ICOWTHEF LT,
EffE COBBEEIIRG LT BROMEHICE > TED
5. B/BEIREIT(ERE ) [\ &2 5. FHEE D E
FOEK L IZERBOBEHER CHRENLINTND Z &0
DD, —FHT, REECREND XYL, FITIEIER
WS OEFEEZ L TIE L TWARAEL WD Z ERbng.

BEIO e EAFOMRICOVWTIE, YV Y — - FF R
MEAROMEE LT, BELLBREZATOVEST Z &
MDTEDLIRMERD DT80, BITHRRICL o TIEZEN M L
THZ LR L., ZoE#H» L, BEEEE EARIC
ITIEOFBEN S & PRELEZ.

HiY & FEEOBRICEE D 25 M O EZE# & #ERIE &
OFEBBIRE T a y N LB E K 7128 T. BRI
IFEMETZHEBBIC L > TEDL D0, FEEHOERIEIC
DNT, BEERO D O R R RETE -2 b
DOEBERE L ER L THM L, BIERKT — & O XHERN

* 3 BB OIEER

Table 3 Correct answer rate for each exercise

HEH @® @) ©) @ ® ® @ ©) © @ ® ® @
E&% 81 79 80 61 67 68 64 67 52 56 75 73 53 59
MR R 83 82 85 84 84 85 71 71 71 71 83 81 83 83
IEA R 98% 96% 94% 73% 80% 80% 90% 94% 73% 79% 90% 90% 64% 71%
REERE 50 51 52 43 44 48 46 49 39 44 50 46 41 47
IEZEHA 98% 100% | 100% 83% 85% 92% 94% 100% 80% 90% 98% 94% 80% 92%
FEREE S 31 28 28 18 23 20 18 18 13 12 25 27 12 12
EZAEB 97% 90% 85% 56% 72% 61% 82% 82% 59% 55% 78% 84% 38% 38%
B/A L 0.99 0.9 0.85 | 0.68 | 0.85 | 0.66 | 0.87 | 0.82 | 0.74 | 0.61 0.8 0.9 0.47 | 0.41
#* 4 B{HE OBAERE
Table 4 Number of operations for each exercise
T @® @ ©) @ ® ® @ ©) © @ ® ® @
THH % 2 2 2 2 2 2 2 2 2 2 3 3 3 3
SER R 3.2 1.9 2.9 2.4 2.8 2.1 2.3 2.5 2.4 1.9 2.8 2.7 3.4 2.8
B RIEH 10 11 10 9 9 9 10 9 9 9 9 9 13 9
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2oz 148, 1 FiTdo7z 5 £ICO>NTIE, T—
ZRIBEFTTEE S E e LCRFEA LT,
BEE = RERK—FHRERS) / 2ERE
FERIL, TRICK L CAOHBEAE R L. HEREL,
0535 L7roTn. ZOZ EIRBRERKNAZWVESITIE, E
BRMELS RBHEMNRH D EEEKR LTS, oFD,
BERIE DS S ITHMREZ KL TN D B2 HND.
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Figure 7 Correlation between number of operations and correct answer rate

6. F&L&H

AR TIX, 2017 FEICR O o=, BT —~ D HD
EMRBNEL L TE RV EW S BEIZSWT, ERD
Hr & BEEIZ DWW T ORI 223 AT DN T L7z, 2019
EEL, BHEFTEOREL 74— Ry 7ORFEICLY,
EERD S BRHEEL M- 2RISR RS-
7. UTRIEEZE L CHELNEI E2EKBTD.

6.1 BEBRARNLOFH-LFE

T = TFXFAMNOBRAHIZL ST, LB OEK L
LC, MEEEfRS), WsEsifes, WMEREOER DR
SN, oFY, BHOWET —~ % EAETEX 70T
K EER K TORETH D Z EBHEIC > T

INETOT o —F TIHBERHIRETE WD, 4
BITRRDFERBEERD. FiEo—2L LT, ZhZE
TO T EN B 232) &0 5 B0 &RV TR %
AN TD T T u—F 2 fFt LT D, ZHE TORIVI,
Hit) & FEEOBRIC L A& A AR E LIz b D7En

ZOWEBRDPZIT AN S TN E WS RFL AL T,

BlZIE, WFEEORMED, 2T 2 RVWELE LD
TIEITRERTH-T, BHEIRADZ EEZRAKREREL
TNDHO00H LR, ZOWREAE LiTIUE, TR/
BERHI 0T LI LI MEFICEETNIE, %
BREZEBONDAREERS .
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62 THEELTLEL] CEDiHER

VIV = TRANERATHLICL D, REFOR
XA OB TR AR Z R TE B X TWVWD . B,
BN CHEZ OBR LTI T 235G, EZENBEMNIC
THAEND. ZOLEZOERSRHEEN, BTN E RN
LT THo T, RYIFHEML TR EWN I IRENE
D AT S REIIAR . A EDR S U ERIERESR & B
ROAOHBEZRATHZ LT, [BEL W] Z &%
WRTHZENTELRREERHSH. DF D, EEFZER
LTWTh, BEREMAZTIE, REEFM L THRN
AREMER BV T TTE S,

7. BHYIC

FER A LALICEBAT 5 2 1%, £V £ <oA%
DEXRELA, MREKRERETLIEDICAMLRT 7=y
7 ThDH. FED DB LERO LA &9 1T
2 NMEHRT Z L, HIFoRE 2z B 2B AR
HOoNLEH, BEREREZFFOEEZTND.

BUE, EHEEFORYRENRRL TVDZ Lnb, £
DR THWEOTLRAZFEE L, MBS O Lo 6k
ZOHIESHMESRETLTETH .
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