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A study on acquisition of the ability to estimate food weight by the handful
— Food shape and differences in school year —
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[Abstract]

It is important to estimate food weight during performance of nutrition-related tasks such as menu
planning and nutrition education. The objective of this study was to acquire the ability to estimate food
weight from the appearance of foodstuff and examine the differences in the weight-estimation ability
according to the school year and food type. In addition, the relationship between the ability to estimate
food weight by the handful and the size of the palm was also examined. Our subjects (n = 148) were 77
first-year and 71 second-year students of a dietetics training course. The examination method involved
visual estimation of the weight of coleslaw salad and collection of samples of the raw ingredients, i.e.,
cabbage and carrot, from cooked and uncooked meals by the handful. The error rate of the handful-
sampling amount and measured weight (below, handful error rate) were calculated and analyzed. The
size of the palm was measured and its relationship with the handful error rate was examined. Results
revealed that the handful error rate for cabbage was significantly lower for cooked meals than for
uncooked meals according to both the first- and second-year students (p < 0.01), whereas the handful



error rate for carrot was significantly lower for cooked meals than for uncooked meals according to the

second-year students (p < 0.01). When compared by school year, the error rate for estimating cooked

meals was significantly lower for second-year students than for first-year students (p < 0.01). No

relationship was observed between palm size and handful error rate. Since food weight is not the same

when raw ingredients are cooked, it is necessary to examine teaching methods such that people can learn

food weight estimation from differences in food shape before and after cooking.

F—U— K AREEHENGED, FEr0, EBRIBR, BRSIER, Has 135
acquiring the ability to estimate food weight, handful, food shape,

menu planning , dietetics training

(=)

£ 05 R HEIAE SRR ST G 00 SRR E e & Dok
TEEETOBRICLERENTH Y, FEREIE
DEET2 T T AORPTEHARNZ L > THEIN T
5. BRLEHHENE, RELATH I F 2T TR TR
AOEE L LTHEST SR TRYY, Ak
ESWTHRYL (A== — @ BlBA, &R, Wk
£ (Lyv— R4, AN, MEMHSE, FHE
%, R, RIEM) EERT2Z LT, MREE
WL 2D EENTNSY, ZOHTE—ITHER
T LiE, BAEHITHIR LS R aER 2T 2
ENRHHEE LTHY, BAEZOEHEZRETIZ &
o, MM, EEEE, WAEFHR L EEE LI E
MET DI ERRDOEND, X HITHL AR LT
ZHEHENT, AMOBESEEIC X ARORBENR
EL, BHEELTHIKS D Iz 212
LHbH, @AY, WREDAS Y A AT U 232
THZENMETHD., OF VEST OREEEHRE 2D
iR SRl S R PR IR ik uD LI S AW AN b AN E AN
B2, ZOTDAFET AR EHILHEIE 2 & 0%
FHZRWTIRE - ABEBTTOI TS,

LA L, SEFEORBREIDALD b RIET DR
DR WAL, TEFEA RGO E, SR
BIMLTWBHRTH VY, Rk LRKREROEE
IZRBWTHEAFLVORTHREEIND. ZoOf, K
ZREL L IR U T RS NIRRT o U Tl RS
ME)CTRWEAENS S AT b5, /INER S O
TlE, BROEZOTHRERHR THRNWOIZHERL D
BAEARE SR> TLESY, WIES O TIE,
SRFNCH > T BLIERRE T D lediTid, R4, &
i, RSO, REFOEE, BHEEAT, BOLRHER

1l

Exr A A—UTE, HO, HFTRIUTERITFNIAR
LRNVWEHENRH DY, ZokdRz AN ER
ZHENT DRES O EDSHSTAERICE R 52 52 &
BRI LTEY, FONOMBNREEFENRD
LT3,

BMEEOHUINICET U2 TIX, #rE 0
AREMONVERIFSE, WIREEE, FRRkl, WBirRR L%
TV HES R TCWS, Zhbolar 5 AME
TRAFEHTDITTHE VR LEE T2 2 LT 0M
ERRENDY, ElAMEHTRTRCHEO>TIIN
Y TR BT O T & TRMERHEN N LT RS
S, & 5HICHEO T THAEREEICONTI,
TERHNIE RN LY R L OMERD D, L
Lid Tl L TV 2 AR 32 R 338 38 L 2 OB
ZHDbo0, HESFTCRY, SEOEVICED
fxDOEROIBEROKRE X, HERLIZERDD. ZD
TR ARREIETE 2N E BT 57210 T
72K, & BITHOLARRRIZ IS T & 2 Hiffi 2845 L i)
e b, BMEROHENREIEAITE, B0
HZEop i 1 N2 MM L THIIRTIE» Y 2/Hn
THERI L, Z DRESI O _FREFE % J04E U To i i3 208,
BHE 1 K53 MBI B IEF RN S SR EAY Y & [Fl—
12 LR OB ZHENT 2 AT OV T O
B fTbiv T,

F T, RHFZE IR OB B A5 E R OHE
RENZ2EB/TDZEE2HMEL, ARBIRI, F4ER
IZ2oWT, ERHAGE hOENEZREG Lz, £k, F
iz L 2EEHENGEN EFOOLORE S L OB
HIHZOW T H S bR THIA LTz,



FiEA 0 i & D R EEHEAGE ) R B D e

[Hi%]
S id e LRI 1 AEETTS (B174,
6044), 24F4ET14 (3B 11244, % 1 5944) &ril14844.
FHAMNT VR 224E 4 1, SERk234E 4 1.
ST, AR (14E4), 24k (24E4) F
Vv 7—va UTH, FREROEREZBNE L
THETDZ EEHHL, ERETOZME L., Zh
[E N TR G S B Ao it

[ T ]

OB 2 s T HE L, RALRDa— LA
o —%Z &, FEREENE (Al FHEE AR5 % [B]
Lk, (1)

Qa—nzxan—HIx— N5 GEHIER X+ Xv40
g, TALA20g, HilEc—Na—215g, &F75
g) ZI5MHBEHS ¥,

@a—n A —%F & — AT LT D bR &
b & TR AR TIE D TRIRS ¥z (LU,
TIEPVREGEE WD), FHERN, FHEEAE
i D FAED 0 FRBUT 2> 1 T RE BN 1 433080 & L
.

@DFOVOBLDORE S ZFHIILAMIZRIA SR (K
3).

[FAA Ry DV R R IH]
AEITIIRAGE R ZE I & L, TR OS2 RNH L
RNk St fiotk.
FARIT TR THAOTFERIC L VL, MATRIZ
EERNWESERLE. (K2)

FHERRERHE D (BR) WA A —2MHL, K
2mmiZ TR L7z,

Y5 XA LI BaiEl 5 A8y SR R—1 (N
13.0em, 5 &5.5em, AE450ml) & L7z,

FOULIT—EFASTALLDLOES

3 Fous0RERR




400.0 **
—
350.0
300.0 -
250.0 <
F
¥ 2000 4
h
Y
| 1500
z
£ 1000 -
%
50.0 -
0.0 l | I
50.0 J
100.0
RHHES WEEHES
# p<0.01
FoRY(1454)
350 4
300
250 -
ES
5 200
n
:é‘ 150 -
=
% 100 4
%
50
0 [ I
N
-100
BHHES BEEHRS
ICACA(1EE)

600 4
*%
500 4
400

300

200 4

TH L

l I

FHMHESR

() FMEE = F 54

o

AEEHRS

** p<0.01

FoRY (25 4%)

* %k

T
iin %

-100 ~

(S)RMTE = T4
g

RHHESR BEEARS

#% p<0.01

IZACA (2F4)

B4 BER&BRICEDZFENMNYREEDLSE

[fib )5 ]

R & TR 2B O T V) £ % 5 1
L, FEMER?SHAEE (BT, FEh0isEln
5) EEHULASH Ui, BHRILLFOBEY THD.

TP BEEE (%) = (FE»VRIUE (9 —

FMER ()] /FHlE
£ (g %100

FOOL DIz ONT, RARRICTFORE S %
ST 5RA M ERL, FORES, TOIREFHIL
HRITRAA S E e, FORS EFOIROME? b F DT
FiEfHE LN L, RHERZUTO®EY THD.

FOMikE (m’) =FOEES (cm) XFOIFE (cm)

R U e i3 0 iR e iR A, A4

U Lz, 2 HTicid 4 Step = 27 BV # T2 fH
L, EHEOMEZETTo %, KAy h=—0DU
REZHWZ., FOOLDORES LRI VERL
DOEEIC OWTIZAY 7 < > OIEN FHEIRE % v
. WENOREDEMRES %x2 b > THEE L.

[#5R]

1. BRBERINZEDFIENYBREROLE (K4)
BRBRMOETIZ, 14E4AEIZ, FHEFLER
DF v XY BRI KE215.0%, 5 3 D443 A31.9%,
YefE10.0%, &5 1 PU%3 5 —5.0%, /M —50.0%,
JFEA B O F + X i3 K ME368.1%, 5 3 PUusy
F128.7%, WHA66.0%, 1 PUss15.4%, /D



600
500
400
ES
3
A 300
Y
Ea
=
& 200
%
100 Q
0 J_ T l
-100
1FE 2F %
RHHER(FrAY)
250 XX
200
150
E3
3
A 100
Y
®
=
= 50
@ |
0
-50 l
-100
1HFE 2F %
#k p<0.01
REEARR(FrAY)

FiEA 0 i & D R EEHEAGE ) R B D e

250
200 4
150 4
E3
F
A 100 4
Y
2
=
£ 504
0
50 4
-100 -
1% 254
FEMHER(ZALCA)
350 * ¥
300 4
250 4
£ 200 4
-4
{j‘ 150 <
E
§ 100 4
e
~ 504
0
-50 l
-100 -
154 264
#* p<0.01
HEFHBMIZALA)

B5 ZFEHLBZFEMYREROERK

fi—36.2%TH YV, AR I HAFHEE AL
MARICD P oTe (p<0.01). Fi2F4ETIT,
FHELE B T D F v XY B K AH45.0%, 55 3 PUsr
F3.7%, RAE—15.0%, 1 P45 —30.0%, i
INME—57.5%, JRMRHE O F v XL TR
500.0%, 5 3 PU4r596.8%, rhdfii36.2%, 1Py
73 189.6%, I/IME—585%TH Y, BRI
EARGRBE AR B HERICA R o2 (p <0.01).
FHBRE AT DIT A U AR KAE25.0%, 55 3 PUsy
15—15.0%, thgefiE—35.0%, %51 PUsysS—47.5%,
B/ME—75.0%, JRMEHE S TIERAM109.1%,
3PSy —4.5%, Wi —11.4%, 55 1P4%5 S —
48.9%, I/ME—61.4%TH VY, FEHEENITHER

__15__

FHE P MBS EIC PR o7 (p <0.01). &5
IR B D v Xy O JefE A 1 4E2E66.0%,
2 4E1E36.2% L RIC R 2 HEN LT A @ s /L
Y (0

2. 2ERZEDHFEMYBRERDOLE (F5)

FAEBNT X BRI TIE, 2EERVTNR D D7
WEZE R LTV, FHEFEARMROX v XY T,
14EA 0T K Ail215.0%, 55 3 PO 43 431.9%, ik
fi10.0%, 5 19453 A —5.0%, &H/ME—50.0%, 2
SEA T I K A45.0%, 55 3 PUSY 53.7%, el —
15.0%, %5 1 Pu%p £ —30.0%, #%/IMili—57.5% CT&H
Y, 24T 1 FEE LR LARICD ok (p



R1 FORETSLEFEMVRERLDEE

FORE FOIE FO@EE
145 2% 144 284 154 254
FyAY | -0037 -0.103 0.209 -0.115 0.113 -0.104
EHHER
[TALA | 0082 -0.107 -0.090 0.044 -0.015 0.000
) FrAY | 0057 0.040 0.155 -0.002 0.127 0.039
AEFEARR
[TALA | 0127 -0.125 -0.009 0.152 0.097 0.070

<0.01). ELRHEFAEMOIZACATIE, 14
A FFRAE275.0%, 55 3 PUSr A —3.1%, i —
20.0%, %5 1Sk —37.5%, H/ME—62.5%, 2
AR RA25.0%, 55 3 PUsy s —15.0%, el
—35.0%, 55 1Pus) i —47.5%, ix/ME—75.0%C
HY, 2FEICBNTHRIIADRNMETH -T2 (p
<0.0D). FAEEMIZOTIORITR N TR
BlOFEZTRD SRR o Tz,

3. FORESEFEIMYVRERLDOBEE (K1)

FORE, FOUE, FOMmMBLFIENYRERL
OB E I LIz 25, WINOMEIC b AREAET
R bNRIroT.

[&E%]
1. BEERAIZEDFIENYBREROLLE

L RIOFAETIE, FELOED B EA RN,
BE AR E TIEP Y THRIT 2 FETREOR M
TR 20 Uiz, KA & AR & 7
HFEARMOTIEP VEAEREIRLIZEZ A, F#
HE AR MO TIED Y BRI DINT LIS H
iZ7e oz, ZIUTRAR & &HIBIRSE—TH -
Tetzd, A LEBEOHENN LT h o L HESE
IN5. BMETE»VICL Y EEHENT DHRT,
FIZORTRORMBEBEREEZRL LV SHBICK > T
DORESLAMONBITEREEZHENT D2 L03E X
LD, FEHMBEEM TSy XY OTIE, Y RAEE
PIBRZRBMETH Y, HEOHERIDEE LT & A3HE
BIND. Fr Xy OEEHENZFAA LgE T,
RPN EILR Z &0 b HENZHE LD 2 &3 S
NTHYOY, SEOFHATH FAERRER L 2T,
Xy XY T AR, BRI OBMATHE S
TSR OZ I & B EERENE SN

bEEZOND, T IBCIE, FEE %
OREFIR HERIEEEZE S X 5 RBEBLER
EEZXD. ITACADTIEN Y BERIZONTIT,
WNZBIETH 7. a—LAa—3 5 X iT—i
IZF ¥ XY LIZA LADTY Y #EEAHE TR
LLTREEED, SROHEAETHHLLHED
BT THMEB L., AR S X2 HE LB
RN DIZA CABEIEL, FHCTHIEEAE
ISR G X et EZ bND, iz, ITALAD
A ELE R O TIED 0 BAEBDIRWETH - 2.
PAICHUR LIZITA CA QMBI M, 18910
g ITHEE LTchz vz, JREEHC 189, 28
E LTSN, MAERDPRL RoT b BEZ HND.

2. BHEAELDFENYRERDLE

SAERNT X B TN 0 AR O ) 5,
BT 2 FLEDOFIED W IRAERBD N &
LipE R oTens, AR S TIZAAER 022135389
Bivieh otz 2EATRBLEEREOR RO
HEEZZT TS, ZOMTHONDIUENENE
koM E V0, FHEARBROBIINZR LT X0 B
HESOR G ERHENRE N 2R H9 25 2 LISk O
Wiz R ESND. 20, FEMEEREZRE LY
AORMEREENREDNTOR W ORELRT# O
BRMOBIROENZ L A EREREZHOND L 57k
HETERLE L EX BN,

3. FORESEFEMYBRERLDOBEEN

FOREIE, HEOEEL MBS S L
BoTHLY, MAOEFREMETIHMAL LT
EHENTHEYY, —ERORGKETIENVIZT
T HEEL, TFORZIBHELRNI EREE
LWkEXS, BNETE»YTIE, BHOINE



LFOREIZHBATHOVIMD Z EABESND
B, FOREXILTFEPVEER L OREIZONT
DTN OME S HERERAMBNLRAD Y, FOKE
SEFRMEFREPVTEZ LICEEELS X 2N L
DY SP g o, FORESIIMEHALZ Y, E-
720§ 5728 QR A 31% 5 Bic— AL & LCRMm
S, BMETIEDP Y T DRHT S Z OKRERE N
LRI ND,

. SHROEZ
SEOHFAETIE. Fr XY EICACAZMBHLE
a— A —Y T X =N TEMHEREENZTIE0
D EHNTI o, v XX, FEOWLIERZ
A LT T, AT OMA%5349.4%
ThDHLHELTEYY, FAEIc b HiRmFRAE A
mhBRLEZ NS, £, a—LAn—PFK
IMEGHE 2Tz, FHEIHZ B5h OB IR
72 BIZ K& RSN 2 &0 B4 O F A iz #
ALz, 4E0 X5 zIemeiz g cml, &Y
SBEE Y, BHIFW7R EINEGHEL U 7o B o £ i
ZHEA N OGS RETH A 5. INEGHER L 7ok
PHREMEREAENT S Z &%, SREUR LA
mIBIROEROME &, B L2 ERELD
FEHREASATE L 72 2 28, RHELOAMELD B A ST B A HE
e, FEmTORMBOER, ME, HkEM
DO IR LA A—VNTE, BRAERIHZ Z
ORINIVIGHTE S LEXHBND. £, HHEOR
BT~ OFEH Fic kv, FAEOHSFEEIICD
B0 LHARE T 2, RHROANED b AN ER 2
WD b —=271, HEOERBEFRLTWD
T EERER R T2 Z L ITRER R 7
LI, zoky, PHEOEREN N —
=V 7 OUTERE & LU TH— &R OEA R 5 B
OEFHRBOER b L —=2 2T, Hisk B2
Y RO BN A 0 XD BE T ESNAE &
ExD.

EXX-2)

AFZE TIZRELDAMELD & AR, FHER G A 2
R FEPY THRINT 5 FIET, FEORSNERHE
WREN %2034 Lic, REIEBHIO LTI, g
BHOTFITRP Y EERBDIRNZ EBRH LRI -
T, ETCEERNC XD HBIE, FRBIR ARG T 2 428
DFIEH 0 RAERNBDIRNT ERNH S LR o T,

FiEA 0 i & D R EEHEAGE ) R B D e

JRMRLE S TR O22IZBD b o Tz, FO
RESLFEPEER L OBHEIZOWTIIWNETIO
i b A ERAHBNIRD bZeh o T,

(E5%]

KIFFEZAT 51T U T D Al B SO SR i A T
JR2AERE, 224F0E, 23EEAPRLEDORRS Ay 2BV
T2 S LTV 2 & £ LI iRl R 213
UDAREOFEIEH T L L0 BILBL EFET.

(&3]

1) tLRAE N2 E RS LR, K LR
Bar i) xa5a, (2010).

2) Rk, HEREEHIEET A K7y 7, 26,
[f]scERE, 61-85, (2008).

3) MEBAMER, FIFERASR (R Rk
224ER G AR,

4) BT, Rk, BmBEE T, ERTT
G, B, R, AR, 3>
L=z R 2 N7 —OFIH DR & AR,
Jeavep ek, 59-3, 135-145, (2001).

5) /NAREES, BB, R 0 E DR
SEAERRIZOWT (B 6 ) — A DHERL OEiE &
b e OV HIRNIT R 2 Mt —, Bk s
WIS, 11, 51-56, (2004).

6) MIFEMAL, AT, HDERBEMIIRITS
22 OWRSEAE RGRE ST DTN — BRI LS & F
TOMR—, FeFMas, 58-2, 77-84, (2000).

7) FHREHSE, SRR LEERRICRIT D et
L LeBMERMEN N —=2 7 0R, —5
YIRS, 48, 83-95, (2009)

8) WKL, AR, BMOBEREEEOBER)
FIZOWT, WARZEE, 4, 100-101, (2010).

9) BKHE3E, RpsElt, fRERICET 0% G
1 $R), KEIE MK/, 22, 99-105,
(1996).

10) HriRFER, AMEREARHAKROHICED 2
TR (1), JbREBeE RS, 26, 119-141,
(1994).

11 BrRAEE, AmER LA K& HENCBED S
IR (2), dbResREIRAAEE, 27, 85-105,
(1995) .

12) HHBRE T, MEZW, hREE, FoosERN
TR HEIHER H 2R —F O R & & LR OBIR



—, WEKPHEFLOE, 42, 15-27, (1992).

13) BW~NVAT T =27 -Hnh, FIEHh D KEE,
(2003).

14) LB FNTREEES < v #etEtaksy, HILRTHE
Y, (2004),

15) /NAREE Y-, AHIET, SRk a0 ok
SEAERRIZOWT (38 33), Bk AR i 2,
8, 29-33, (2000).



