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Context and Awareness in the Transfer of Science Learning:
A Quantitative Assessment of Junior High School Students

Koki Horita

Abstract: The transfer of learning means that people apply knowledge and skills they have
learned to new contexts. In this study, I investigated the importance of awareness of common
principles and/or structures between previously learned content and transfer tasks in junior
secondary school students. To conduct the research, I categorized the contexts for transfer
into three different types based on the framework of Simons (1990, 1999). within a unit, new
learning, and daily life. The results showed that generally, the transfer of previously learned
content was difficult, and many students struggled to transfer the content to new learning and
datly life in particular. Additionally, students who found a common principle between the
previously learned contents and transfer tasks tended to correctly answer the transfer tasks.
However, it became clear that even when students correctly understood the content they had
previously learned, the content of the transfer task had an impact on whether or not they
were aware that their knowledge could be used for the transfer task.
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LD HIZB VT, HITHOERIE, HLVEE, [

WAEHANOER L) EEENEmWEIN W Sz, &
ZC, R OED % ILik§ % 72012, &1 (2016)
EBHEIINA RIS 320 2H A4 L 51t
ROWHEIT> 720 ROHTIE, 2 (GE-#) x3 (X
R) ©ruaxEkoOWR T 5720, 7—FERSHL
LC2H5 ik 5, FRIGAICOVTIE, FEEK
OHWBIERORMN L L R B LENH L 0D, i
P05 1 FCTO—KGAAFHT 5. FHEHMmE
Stan ZH\vy, NIV F=TFYEFAINEHEICEST
WL 720 BAKEYIZIE, ¥ 7 b =7 R ECTrstan &
FEATL, E3210000F =4 v % 5 OFESE/N—1
VI 210008 L, MCMC# I X » TH LN
100000M8 DFELEL T HH 0, Tl 2 BB L 720 45
M OFER, %o Rhat 13§ XTLI%Z Tl -720T
BHRGANHL T2 LY L 72, K8 ~FINCE
NEN OB O HE 5540 ] O F il 554 O Bl 24
(EAPHE5E) %#R¥,

&8 EAPHEM (EHRDM - WORATH)

EAP post.sd 2.5% 97.5%
Py 0.336 0.032 0.276 0.399
Py 0.260 0.029 0.205 0.319
Py 0.202 0.027 0.152 0.257

®9 EAPHEfE (F&SH - KOKEEA1L)

EAP post.sd 2.5% 97.5%
Py 0.390 0.033 0.327 0.455
P 0.224 0.028 0.172 0.281
[ 0.314 0.031 0.254 0.376

#10 EAPHFEE (FRISH - WORZH)

EAP sd 2.5% _ 97.5%
Xy 74.4 9.9 56 94
Xy 57.5 9.2 40 76
xY, 44.6 8.4 29 62
F11 EAPHEE (FAISM - KOKEE1L)
EAP sd 2.5%  97.5%
Xy 86.3 10.2 67 107
Xy 49.6 8.7 33 67
X7, 69.3 9.7 51 89

W E Db REV] PIELVIEEp (p<p) %, 4
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®12 FOATIAVHTOATI) L KEVHER
(DR 2 F7)

SR Dy Py Py

Py 0.000 0.039 0.000
127 0.961 0.000 0.071
Py 1.000 0.929 0.000

F13 FOAFIVPFTOHTII LY KEOHESE
(KDIREEZAE)
R Dy Py Py
Py 0.000 1.000 0.045

Py 1.000 0.261  0.983
Py 0.955 0.017  0.000

J i D EAP TRl L 720 £ D#E A 2 12, K13ITIR T,
ZLC, KEEN ] HOBFHEOHEGH, [HILHD
WS L WFEANOmE - HEEN~OwERE ] O
RIZEZ & V) EEMEOMREFR LA, W
DIRZT71396.1%, KRDIRIEZALIZI55% TdH - 720

o ] 1
pi<pi N B A
0 ThLSDBE

L7235 T, KFFETHO BB NE, XROENT
W L2286, Mo LY, HLuEE RoH
FHHEBFNOBBO T WA EI N EENTE S,

6.2 FEDERE &M - KT E OBEF

PR ORI &, I L RN
OIFER, PEEHMNA L OIEO R - HiE~OK DX
DUREMGTT 20 BB, HICH7z-> TdHaly 7
MR (ver36.3) ZHv, BINO/Ny r—I & LTIk
polycor (ver0.7.10) Z M L 720 Z0HT 1R 2 A
DI} -72205% 2074 (AT @ 1024, BT :
105%) Tiro7z. 3, FEMEEIE LT ROERD
Mo (1) 2510, (2) 218U LETH - 78R
HONE - FHEICOWT, i A OkoIREEZEAL) %
14, M+ B WOMZT) #FKISITRT,
KOKBEALIZBWCIE, RIUTIRT L H12, Uk
HES o TWTH 5 A5 7 HOEGEZRDIREZLL
T 2H#EHWTEZOND ZLIZROVWTH
0, KOREZEAIZE T 2 b 7 HOAFENIE L
DDTH o7z %L OBEF L, KOWRELLIZOW
TIEL P L7 E i IicIiy A TEBY, &
DB, KOWRBEAICHT 2 HikE HwUERWZ &
ICERDVWT W E 2 5N b,

MOMZHITB VT, RISIRT X HIZ, HitH
DERD 5 9 Z AT 5 BER O HEAEFE~ORE

K14 F A OERYERYHEET 1 S EOERED
ABRUEIE (V=102)

B B/ A% HG

(%)

W=y 1 71 69.6
DFE 1 52 51.0
(D5 1 57 55.9
e 1 1 1.0

@7k DIRIEL A 2 73 71.6

%15 ftF B DOREVRYBEET 1 SULOEFD
ABRUEISE (N=105)

2 ma w8
Ax 1 R (%)
A9 %< 1 63 60.0
WDAF—n 17— 1 44 41.9
(D k& 1 63 60.0
1 5 4.8

)l
2 87 82.9
. . 1 19 18.1

AT

(2) — b ik % > 38 36.2

DRI 5 HEIZO VT 6 B OWERH W D
MR FICHT B AMEHVTEZONLZ LIZRIW
TWb, =, HILWEANDEBD AT — L7 — )b
KT 2RECIX 48 E->TBY, fhoilEe b
NTEWEMDL SN2 T2, WORZ FIZOVT
FRULC LT IE LWHEREE LT3 2 MOHBRE I,
BROYE8HEL VoI L, ZELKFEO AL
AHGHRBE 5720 S DEMED, WREEAEZ D
BB 70 B AL TR T 2 BUE A T4 T
o 7DD %o

WIS, SRR & R D AR Y O R B 4T & ATV
ZOREREMT A OROIRIEZAL) 120 wTHkl6,
T B WoMAT) IZOWTEITITRT, &b, HH
BEOKREEDHLZIIOWTIE, KA - A (2008)
R, 0% GSRENE, 30% fPAREE, 50U R A BRALNE
LIFRL 720 T3, BBHEE (D~®) IZHFHT 5
&, KOIREZAL, YoM Z I ITHBREOME (r
=51-89) AW SNz BB XNk THE DR Z I
K72 WEBRE I, o RICBWTHERZ RIS 8
LEHAFRNEEZ BN D,

F7-, BERE (O~0) ik (DF-13e) o
HBICHEH T2 &, KROREZELIE P~ R OHI
(r=36-80), WO J 1359 ~FEIEOMHB (r=22-
86) LR X HIEOM A G DR R TIRIL Wl %R
L7zo UROGiRE LT, EHOBEBE RSS2
DITZENEDOIE LS LETH L DD, K
DIRFEZALICB T 2@% & DHEk (7=80), WOMA
TCBIT BB K& @O (BE) (=86) D L9
IHRWHIEZ RS 7 — 23w L2, Hikbsk
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B OBERIZBI 2R ERD & —hEEZ R L L7z igaHli—

16 M+ A OESERE, &RYEYBEEOHEE (2=94)

& ® ® @ ® ®
[OEEY4 —
@% 57[.41, .69] —
O] 7969, .85] 59[.44, .71] —
@DRoO% (av7) .67 [.55,.77] .85[.78, .90] .711.60, .80] —
®Ro% (%) 41[.23, .57] 71[.59, .79] .45(.27, .59] .731.61, .81] —
©RoE (fiH%) .55(.39, .68] .74(.63, .82] .54(.38, .67] .741.63, .82] .761.66, .83] —
DA CREEZEAL) .42[.24, 58] .80[.72, .87] .36[.17, .52] .42[.24, 58] .27(.07, .45) .45(.28, .60]

®17 ¥ B OESRE, &RYEYBEEOHEE (2=94)

©) ) ® ©) ® ©® @
[OF XS —
QDAF—NY—n .89[.84, .93] —
O P 51[.34,.65]  .54[.38, .67] —
@5o% (A5%<)  .370.18,.53]  .45[.27,.60] .23[.03,.41] —
Ci)i\)o% xF =y 38[.19, .54]  .62[.47,.73]  .28[.08, .46] .79[.70, .86] —
®Fo % (WKkE) —.02[-.22,.19] .28[.08,.46]  .25[.05,.43] .61[.46,.72]  .55[.39,.68] —
@xFH (%) 2808, .46]  .22[.02,.41] .86[.79,.90]  .28[.08, .46] .16[-.04,.35] .05[-.16,.25] —
@M (ZEfLiR#E) 20009, .46]  .37[.18,.53] .22[.02,.41] .20[-.01,.38] .20[-.01,.38] .11[-.10,.30] .27[.07, .45]

) FBIREUT polycor /Xy 7 — U EHWTHI, [

IME 95%CI Z 7R LT %,

ORIV T O EZET 2 LEN D L,

Z 2T, BERE (D~0) L2 T 5
[OE& (D~0©) LOMBIEHT %, KOIREE
TIIRIEE DM (r=54-71), WOMZ I Tldh~
SRFEEEOMB (r=25-62) BRSO NTz. T2, Mk (D
F72130@) LRME (O~0) LOMBICEHT S &
KOIRFEELIZBVTIE, PREOHE (r=27-45)
RSN, —J, MOBZITITBNTIE, @DFRDE
(A9 ZL) L@k (BBE) ([CHREOHBE (r=28)
BROENTZZDOKRT, ZNLUIEIHWBCTIZ 0 255 T
TWD T & o AR &l L 72,

INHDFERNPS, EOXIRIZBIT ZHEBITBNT
b, BEENEMEZ S Z EANDRDE LEBOEINIC
B 2 2 EHTRENT TOMRIEE, KOEXDE
EHPBERS N T B A BA (2013 =
Malkiewich and Chase (2019) ® LR % #iE 3 5% b
DTHb, 72, TIROFENIT X B2ERIZOVTOH
B L VW o0, 2200 MBS S L0
ELTE, HLWEHANOBEBOTIRICBVTHADE
EOMBNKEL R->TBY (=71 r=62), HH
AENOTZFE O SR TRAHBIAH IS A S 2 B
(r=54% r=25) MNP RENT V25,

—77, HIRE 5D & OMBIEN OENIZ X 57
BREWZEDS, HEHNEDPIREIEO M2
B LR pENE, IROE N K ) M D
WO DIINRE CTRIED D %o

7. £&O
KBTI, ¥ L7 S0RE 18 52 5 RO

AWM LR A E R, P EE RS
T, R OEBICBIT 5 IHOFHE - fik~ok o
EORBIZOVTHGE L7z ZOE, 255 H5
oz, 1MBIE BRBIELIBICLIEL 2 LM%
% DEFEDPIELVWHRE LTzt b b o g,
LAl 3O EIL 72 EDORICB VT, BREHAEED
IEEEDPMEL, BHLLAERZ N ClEBiEHEz % 2
LT EIEDH D ZENHL NI oz FRITHTL
WY HEARANOIEBIZB W TE 2 o fm25iE <
WoNTze ZORMBHRIIELREDDOTEZVDHD
O, EBROKGZER S50k & M-S TORL:
WK O THE L EZ b,

2 5 HIE, A - A (2013) % Malkiewich and
Chase (2019) AR TW3%, ABNE &l ARE M
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DOIBEDFIL - FEENDKD EOTEEITONWT, H
TN, FLVFEROOFELE W) 3O0RL L
BOLRETIIBW TR SN2, —J, I
SR NBEOHMAY, BHEE OFEO R - i
ANDORTEIIFEN L LIS ARV S
Pl ol SREOFETIE, KOIREEIIZ, &T
OFETHEAR SN2, WoMRZ i, BEOM
W& 292 K MEUINAHBES R SN e oize 2O
ZEenn, FRNELEBIEN OB EH - Rk
ANDKDE R ST RIS B EEEAVRIE S
725

8. SHNRHE

AWFFE TR NA LB oL@ O R - figic
KO ZEDHITWN, HLVEELCHEARE VW
EXRANDEBICEETH LK, Mz o Tz
ELTh, ZOMMAEBHREIMER 22 LIZRIL
EWRRS W EPWSNII R o7, LL, o
JEEL - BEEICA DK 2 EDTE dr o ZRRPL DV
BR, LD XD R BEMBERCERZENT A0 E
TIEHALPICTHIENTE R o7z, G, HdE
DFH - BB R DL 720 D5, KOV TH Sism
ZEHRTLITICEDL ) ZHERZ LTCnhiion
THREZTILENDH L EEZLND,
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