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User Behavior of L-shaped Kitchen Based on Naturalistic Observation

NA Cheng-ai, WU Zhi-jun
(Hunan University of Science and Technology, Xiangtan 411201, China)

ABSTRACT: Taking mainstream L-shaped family kitchens in Chinese cities as examples, the work explores the basic
behavior characteristics of user behavior when they use their products, obtains reliable user behavior data, and leads to
insights into their real needs and design opportunities brought by the needs. On this basis, the work aims to design inte-
grated kitchens for Chinese families' cooking habits and lifestyles and to support the localization innovation of the inte-
grated kitchen design. Using the naturalistic observation method, an empirical study is carried out on the behaviors of 23
selected “L-shaped” household kitchen users in Chinese cities, from the whole process of preparation, cooking, and
cleaning. Through the process of recording user behavior, defining behavior variables, measuring and describing behav-
iors, abstract expression of operation action lines, data analysis, and behavior interpretation, the characteristics of user
behavior under the kitchen environment are studied from four dimensions, namely the length of staying time, operating
line, relationship strength, and key man-machine variables. The average length of users’ staying time in each functional
areais calculated, a new “kitchen work triangle” is reconstructed, the relationship strength among functional areasis con-
structed, and the distribution of key man-machine variables in each area is obtained. Based on these results, two design
suggestions are put forward, which are user operations concentrated, behavior process characteristics oriented, and key
man-machine variable characteristics oriented.
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Fig.1 Measurement and description of a user’s behavior (“—” indicates the operating line)



168 %% T 20214F 9 H
RIEX
" A B MK (RS WHT) -
AR (TR ) BEREER (HRBUHR ) 22
BRXoRIEX 21
AEX (AKX ) oRIEX 15
BRKHX R  RalBXeREXS
FIRSER 4
REX oK 3
IKH@ RAKHXSERX 2
ERX oK 2
K434 BAXSBE 2
ERX SHIIRHE 2
BX
K2 B P R A sl e A g 45 1]
Fig.2 Network diagram of operating dynamic line frequency of a user
x1 BREFHEBMESIT (B 28)
Tab.1 Statistics of average stay timein each area (Unit: minute)
X 3, FEEX VBRI fERIX BHEEIX S R R SR VKR
Fisf 1] 23.04 19.26 13.83 4.17 0.78 1.39 6.65 1.09 0.96
o kX REX
3 HRERETH
AWSA PP T 23 7 L BUSBREE, 178 EEKX BRI
A G AR TR
— b1 & X
3.1 EBHK R R
TR PG ah b, o T oe BRSSO, P 2% 2 SRR

fiE X k3 B I R R TR Y o Zead A S 50 i Be i
AT, 25 X238 B il ge it L 3k 1.

GtraE R R, FEX . HEXAER X 3 KIX
WU P E A R R KA, =K IXEGE B AR 22 R
(56.13 7341 ) Hzir R (71,17 4380 ) 1) 80%.
HAp AT X T A iR e K, ORI TR IX, FUOE
X, HFBUEX (KA ) N M, SR X T b
SEFIEE S SMY , B ATEAESE R L BUst b, DANES
DX B 7R B o B R 5 b, B4 T ] — S B ) & i
Beit, ZA0 T FH P 52 KRS 3 XY 3 B3 K R X
P DX 2 BE AR AR, AN R AR i ey % .
3.2 HBiEmz&

TEJBE i sl v, A sh 2 i id 1 78 58 AT 55 3
A T g DX ] 6 R AR L P A A D g DX ]
HAEFRVE I I LI 0 5B 221 o o3 WA B 55000 1)
GEiH A MR R 23 £ L e B FH P R4 Sh RS- Y4
MR, WLE 3. PRI E R RERX . 2
FEXAMER X, EANTZ R T3P 1 L 5 B i
WG TAE= M. B TAE =M & TR
A AZ O DX 38 o Y A A R R o DX A ) A0 R 3
o, AR AR AR P AR T KA IR AR, X S 1%
BEVE 7 I 2 S AR S D T Sl R DO B L, AR 2
A5 B BTG shi R b, PR UKAR . Kt . bkl =

K#E

K3 L AUEE i P 45 ol 2 ST 24000 3 o) % 5]
Fig.3 Network diagram of average operating
frequency of L-shape kitchen users

Z IR E R 2 | X =8 Z A LT U =
FIE AR ek 22 v AR B B i Jef s TAE = A7

33 XREE

Jii§ 3 v 25 D) il DX i) Sf 1 09 B 4 5% 2R o B
Irade, MR L RUJE G R A S L R N %
P, R LU X RS B R, LA 40
HAAS [ B30 9 0 R A AN [ DX, (0 e g B2 5 07
PRI S R R AR, (O bt RS P o DX 5
PRASL 5 2R FIIE SRS S5 A ), 72 ANER DI ] A
PEZh4k, B4 EEG IO NERERIENES. W
Bl 4nl L, 7EA X, SR AR AY S AR R
JE—E R, HYURMER X WX SRR
e 2 DX I 2 Jo o v i BT 9 5 20, 451 DX
ENTZEHERA AL FEfL e 6 55, AR XA
M5 X — B SC A AR AL, THTE VR X A B AR R A
S TN, UL B AR A A A B AR e, Bk
& B, P ESEGE T AR, AR



424 5 181

AR T 5 T AR 32 SOUEERY L U JBE s JH P AT e 169

I [0 25 MR AR 5 70 PEad e rp R K 2 B B TE Y
BT BIEE G WL, G g RAUK; WA
AL 7K I o A A 5 38 A M5 2 s e &
B, F T UE DX 6 T BN 8 R 5 R I F ]
1 DI 5

3.4 XBANEE

Gt I REX ML R AL i, #3145 D i
DXOCHE MU RSO, ULIE S5, MIEHT LI, &
FEIX 3 U DRI 4 DX S B AR B A3 A de g S
WX FEDFTE AR A B, SRR, M
A B R AR N Y R BN, FKIETEUE . 0
SR B IR T A R 25 Y T A S
TR ATUMI AT ) it 5 I e e R RS Y 3
JE
4 @it
4.1 EEITHREBHERZITEY

FH AR 8t B3 94T R AR 5 A 3 7 ORI ERCR ~J 15
WVIRG, v E R EZ B AT N R A AT
B VR IHDINT L g, ArhE . AT (3%
AR 0B R BIRTEVE. RS IR AR AR
PP B A 0 80 14 [t B M OG 18 4 A B8 AR B 22 [] 37
KA, AR T B Z R R A
I o AP IE B S | AR B2 A X sk il Y
KARPERT, AR 3 P DA A X o [ 5t B
RS DX, R R TR R E e D TARE IR
SRR P AR AT SR LT L DX/ N LRI 5 5 T 1%
JE AR TR 3R o K YT B 1) e Yy DX ) 5 2R 58
e H B 2 B B A Sh e A S B B AT D BRI T L
7 KA 5t P 06 S e — A SR R AT e e i A M
T T A BRAY st g Dy il DX L AHE A X T 4 i 6 By
FRAERCR AR T P R 2 0GR 22 ol id & A it
iRt D 97 A RN AR, AR R T AT 2L 3
ol A B B E A SR R A 2 S 5 AT

AFLLs, A L2 N R AR 6 By K5 0 fif 1 ik
eI 795, XTI SR R Z RS, HE IR
JETTARR, fe kG FIIE B SR . Pk, 7RI s A
J Bt B RCRARIX” . “BURAEX” A 7 3
ULIEL 6, T LIAT SO D AT X U XA A AR
IR 5 Al 22 A DR A A3 B A SIS ) Rt
WL BEA R Ak 68 s A N MR T A I P A B I
BUBATIX" 3% L IAPIAZITIX, AL A
RUKZ G SERl L, -8 ot g TARIX BTk Bz,
N B AL X, G AR X ARG
AR EF BE MBUK R o A 30 A NS 5 R
I ) o A R 52 A R RO B BF | TR AR AL
o R s g, At 2T, e 7,
B R R DKETM T, TR RO RS
BRI Bk () | & AR OK TRDEURT I BE IS B 6 P 5
TR, o mT DL A0S Uk DX IR g L bl G, S
A XA ARG SF M, R, 5 &SR A 5
IR E VIR, AT LR E R X5 AT X 2 18]

ey
=

X7 e E

4 L RUE B O AR ik B 7R B IR

(PR AL T 0.5 IRIIATES LR )
Fig.4 Schematic diagram of L-shape kitchen
area relationship strength
(The average frequency of traffic less than 0.5 times
is not within the statistical range)

HXIMEBAYBRMEHR (BME) (Bf: K)

30

27.7

AR IX
25 - mEHBHX
HUEX
20 - 18.7 X
al 16.4 .
13
12 115 12.1
10 + 8.3 8.8
7.1 6.4 61 74
5F 3.4 I3.1
1715 1.8
0 | \ 09037 5307 030702 03
B Tl Hirf TR JE

K5 2% INAEIX CHE APLAS & 175 0
Fig.5 Key man-machine variablesin each functional area



170 1 %

T

202149 H

‘ | ’\‘

RREX

L.j

K6 “BUZITIX” fi %
Fig.6 Layout plan of “double cooking zones”

Q)

A .
o

54 cm 48 cm

A

60 cm.

65 cm

-

N\_j

K7 ZiEkHT
Fig.7 Multi-cleaning unit

' _

/

13 v

=N :

..ﬂ&

[ J

K8 HSEaim . e A fr fif DR SR
Fig.8 Solution strategy of widening table top and lowering hanging cabinet

B TR A DX, o T R A o 7 DX
4.2 WEEXEANEEHIERRITEY

TE R NS 18 7 1T, A7 U i ) i ik [
FPS AL 1% o JEE T A I o v o A SEREAR RO TR I D 600 mm,
A A oG JBE TR JEE LR A ATTABUIUR 8% 1) £ A B T A9 R
PE, s B R R — AR T AT AR
UER 2 T8 Wi DR S il ) AT S E s RS
PR S (A AR I b AR LA R, PR
AR SRR SRR (NFELE] 480 mm, H=
420 mm ), BEJ7E M AR A ORI, SO 1
P 8, R, SR AEEE (o 650 mm 5
800 mm) M, FEILM A EZ M TG,
Pl S ] PR AR, o B o) WL ARAR i 2 ) o oA
TR FI Y SER T (A3AF)] 800 mm i ) A ],
AL A AR T — S HEKHIL, XA B D
B, TEIE VR AR B 1, s P K T RE

SRR, LR SH R R TR )
CRERE T AR RS E . TR JE AR SR ALE R
PR AR 7 A R A PR SR UL 8.

PP AR, G SR MRS R B AT S P B B A
W 2 s 6], s 6 T AN, ) o B
Bt o O TR ETIUE R, SR AR RS PN TR — i
BRI, B R SO s, 2 LU PR A fiff 2R
Jrg&e TR, MRAE T B mAR R AR 1 U X (N
M, fERIX, X (BAEYSNY ) Bt hE .
AR 3R, WA HTET AR AR

5 HiE

FT IR 32 SO 61 D7 P BRAEAT M BESE , fiE
ARk SR P BT RN SR, O
VRSP i B S 1), B BB IO A ™ b iR, &
L7 b IR BIAL 2, BT A 07 il AT 5 P B #R A )



424 5 181

AR T 5 T AR 32 SOUEERY L U JBE s JH P AT e 171

RS, FIEf o P e B e A i AL TR
IR, SRR P bl iicit . SR, B4R 32 SO
SEAEWF TS B SR A AR A B RO AR i S A AL
P HA R B 2 e 1, FEARAS IS A P Y
DL S WLEE 2 A i DL , I S8 SR A AT RE R AT s
Kolg ol 8 PR Rl e e ik, T AR EX
WLEL A AT TS R vp, Al DU I 188 7 1Rk 25 A
BRIk, BE— R A AR 32 SO R A RrE Fn]

£

S 3k

(1] REZE, MERE. «HIKR+ 8 5T B REr Bk
SR ST [d]. fL3E T, 2016, 37(8): 12-15.

WU Zhi-jun, NA Cheng-ai. Research on Design Service
Mode of Kitchen System under the Background of “Int-
ernet Plus’[J]. Packaging Engineering, 2016, 37(8): 12-15.

[2] Paul van Schaik, Matthew Weston. Magnitude-based In-
ference and Its Application in User Research[J]. Int. J.
Human-Computer Studies, 2016, 88(1): 38-50.

[3] Maguire M, Peace S, Nicolle C, et a. Kitchen Living in
Later Life: Exploring Ergonomic Problems, Coping Str-
ategies and Design Solutiong[J]. International Journal of
Design, 2014, 8(1): 73-91.

(4] M, A4RT, mEXE, . R A —RITR
By E SR B M]. BT B TTR 2% Rk s A ]
2017.

LIU Guan-zhong, SHI Zhen-yu, TANG Chong-xi, et al.
Catching Pain Point-Chinese Kitchen in Master’'s Eyes
[M]. Xiamen: Xiamen University Press, 2017.

[5] Johannes Daae, Casper Boks. A Classification of User
Research Methods for Design for Sustainable Behavior
[J]. Journal of Cleaner Production, 2015(106): 680-689.

(6] A, XULA. HET 1 500 008 se it b5 B 5
[J. 3% T2, 2016, 37(24): 52-54.
LI Jun-hua, L1U Shi-jie. Research on Intelligent Kitchen
Design Based on Scenario Analysis[J]. Packaging En-
gineering, 2016, 37(24): 52-54.

(71 PR, B e, 17 AR E: J5 i 55U o
[M]. dbamt: AR e pRAE, 2012,
Rostal, Roslow. Behavioral Research Outline: Methods
and Data Analysis[M]. Beijing: People’'s Posts and Tele-
communications Press, 2012.

[8] B, . W, ¥ LIS NREIRINE
[M]. demt: HUBCCAL i AL, 2014
Kozbi, Bates. Zhang Tong, Translation. Research Meth-
ods of Psychological and Behavioral Sciences|M]. Bei-
jing: Mechanical Industry Press, 2014.

[91 REZE. BEEERITEM] K
*t, 2017.
WU Zhi-jun. Chinese Kitchen Design[M]. Changsha:
Hunan University Press, 2017.

[10] David Lipinski, Rosemery Nelson. Problems in the Use
of Naturalistic Observation as a Means of Behavioral
Assessment[J]. Behavior Therapy, 1974(5): 341-351.

RPN T

( 4255 143 51)

[64] %k BL. NHCASHLA T By ABLACH. (Al #5285 3i1H[J].
R4, 2017(1): 66-70.

LOU Yong-qgi. Human-Computer Interaction, Sustain-
ability and Design in the View of NHCAS[J]. Zhuang-
shi, 2017(1): 66-70.

[65] &XZmH, EERW. F AR RSB 22 B
K [J. Talkiit, 2013(2): 71-73.

ZHAO Ai-li, WANG Li-ming. Research on Interactive
Design with Sustainable Design Concept[J]. Industrial
Design, 2013(2): 71-73.

[66] 2tk fHRRAE S Iy A AT BT IFR[]. SeRE
%, 2018(2): 82-88.

AN Wa. Research on Interactive Behavior Design of
Healthy Lifestyle[J]. Art Journal, 2018(2): 82-88.

[67] Ra&%E, e, SETR, 55 AT O E R
PRI A B 10 [J]. 99 B R R e e R (fh 2 B
WR), 2014, 17(6): 171-176.

WU Zhi-jun, YIN Jian-guo, ZHAO Qian-cheng, et al.
On Connotation and Value Turn of Product[J]. Journal
of Hunan University of Science & Technology(Social

Science), 2014, 17(6): 171-176.

[68] #®ik.&d)e. &it, AN R—t a8k
THFIEIM]. dERt: BT Tk Mk, 2016.
MANZINI E. Design When Everybody Designs[M].
Beijing: Publishing House of Electronics Industry, 2016.

[69] %™, HE, EWeHF, % ULHAF L Post-
WIMP SRR 274k, 2006, 17(4): 691-702
QIN Yan-yan, TIAN Feng, WANG Xiao-chun, et a. An
Interaction-Centered Hierarchical Post-WIMP User Inter-
face Model[J]. Journal of Software, 2006, 17(4): 691-702.

[70] WINOGRAD T. From Computing Machinery to Interac-
tion Design[C]. Berlin: Beyond Calculation: the Next
Fifty Years of Computing, 1997.

[71] SCfe-FEn, BHA%E-#is, RIL-%% 7, 4. About
Face 4—2 HIHHEIM]. dbat: W7 Tl i hickt,
2015.

COOPER A, REIMANN R, CRONIN D, et a. About
Face 4. The Essentials of Interaction Design[M]. Bei-
jing: Publishing House of Electronics Industry, 2015.

[72] WEISER M. The Computer for the 21st Century[J].

Scientific American, 1991, 265(3): 94-104.



