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(B 24> 24994
ggo]
“Alexa

Open Allrecipes”

gy 2= A 71s

Opens the Allrecipes Skill

“Alexa, New Search”

Starts a new Allrecipes recipe search

“Alexa, Exit Allrecipes”

Leaves the Allrecipes SKkill

“Main menu”

Returns to Alexa main menu

“Alexa, find me a recipe with

(chicken and bacon)

Looks for a recipe with (chicken and bacon).

“Alexa, search for (pumpkin
pie)

”»

Recipe recommendation

“Alexa, search for Chef

John's Pumpkin Pie.”

Details about this specific recipe

“What is the Recipe of the
Day?”

The title of the Allrecipes Recipe of the Day

“Recipe Details”

Tells
description, ingredients, and cooking time

you a recipe’s details including

“Reviews”

The chosen recipe’s reviews

“Send recipe to my phone.”

Sends a text message with a link to the recipe
to your smartphone

The quantity and preparation instructions for

“Ingredients” i )

each ingredient
“Alexa, Stop” Closes Allrecipes skill
"Alexa, Start Cooking” Starts the step-by-step instructions
"Alexa, Next" Next step in the current recipe
“Alexa, Previous” Repeats last step in current recipe
“Alexa, Repeat” Repeats current step in current recipe
“Alexa, Skip” Skips to next step
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“Alexa, Open Allrecipes”
“Alexa, New Search”
“Alexa, Exit Allrecipes”
“"Main menu”

=L “Alexa, search for (pumpkin pie).”

Al

Y

“What is the Recipe of the Day?"
“"Recipe Details"

A M FE “Reviews”

“Send recipe to my phone.”
“Ingredients”
“Alexa, Stop”

"Alexa, Start Cooking"

225 N 22| AlS & "Alexa, Next"

“Alexa, Previous”

“Alexa, Repeat”

“Alexa, Skip"

O™ 3-2> 54 715t €4

"Alexa, find me a recipe with (chicken and bacon).”

“Alexa, search for Chef John's Pumpkin Pie.

ox
ot
i
oo

e
5]

Opens the Allrecipes Skill

[
1

Starts a new Allrecipes recipe search

Leaves the Allrecipes Skill

Returns to Alexa main menu

Looks for a recipe with (chicken and bacon).

Recipe recommendation

Details about this specific recipe

The title of the Allrecipes Recipe of the Day

Tells you a recipe's details including description,
ingredients, and cooking time

The chosen recipe's reviews

Sends a text message with a link to the recipe
to your smartphone

The quantity and preparation instructions for each
ingredient

Closes Allrecipes skill

Starts the step-by-step instructions

Next step in the current recipe
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Repeats last step in current recipe
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Skips to next step
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ANOVAEA At p-value #to] <0.001=2 F2] & 0.05ET A SIx=
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AT @ 4 9tk ANOVARA st ® G- 2o,
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2 5-7> Ao o]k zpo] ANOVAEA

Sum of Squares df Mean Square F Sig.
Between Groups 525.991 2 262.996 148.672 <.001***
Within Groups 785.423 444 1.769
Total 1311.414 446

*p .05, ** p €.01, *** p < .001.
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AT £AS NS 93 PHoRs i BARAMANOVAIS AHgal

Att. MANOVALE EA S} 14 (R.A.Fisher)o] s 1otd wdoz ool
T4 HSE OFE ANOVAS g2 £45 W7 5 7 o]l A9 Ho

P2 Hlwsts B4 9otk MANOVA #A Ay JR7hdoe] 717 =2
%, Scheffe’s test!'d™ o= AMEHAGS AldYsto] ZF HAoE SHA gof ot
= RS e s L

MANOVA Z3 p-value €0.0012 9] &% 0.05Eth
st A o] Holkof met Aosk= &4 71N 9

o
Zof zZpol7} ek’ 1 & 4= vk, MANOVA ZAit= (#5-9>9F Zth

(E 5-9 714 2 #A3 wolmd MANOVAEAH

FroleAlE

Pillai's Trace 1.019 4.929 <.001***

Wilks' Lambda 114 8.812b <.001*** .662
Hotelling's Trace 6.589 14.001 <.001*** 167
Roy's Largest Root 6.407 30.435¢ <.001*** .865

*p .05, ** p .01, *** p < .00L
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Std. Deviation
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Aol AR 8
0ui AR AN 3.162 8
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e Z-J_ilﬂbﬂ 51.75 8.779 8
=R 49.00 8.701
Total 51.37 8.412 24
AEolH A 39.87 6.556 8
. AAAN 45.00 7.111
=4 46.25 5.874 8
Total 43,71 6.849 24
Aol A 2.252
3519 7.1in%1711 2.878 8
H=H 3.845
Total 5.264 24
Aol H A 3.370 8
424 %‘_ﬂﬂbﬂ 3.370
=4 2.100 8
Total 16.29 3.432 24
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Difference (I-])
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e Aol A €001***
=" AAAA €.001*
21z A
Tl T T
o= N 2 .
] Aol AA -1.63 4.295 931
e A7 3 %zﬂ}\ 2.75 4.295 816
- e EEE ~4.37 4.295 603
= AX A 275 4.295 816
71 Z| &) 7] —
T L TR T
Ao HAA 513 3.267 312
e e H O%HQ@A -1.25 3.267 930
H=5 AEolH Al 6.38 3.267 174
= AAAN 1.25 3.267 930
A A A -2.25 1.531 358
Ao HEH ~10.00* 1.531 <001***
} Mol A 2.25 1.531 .358
e e A= -7.75% 1.531 {.001***
- A&oluAA 10.00* 1.531 <001***
= A7 7.75% 1531 RV
AR A -.50 1.503 .946
AR ZH%N —4.13* 1.503 040*
_ Ao HAA 50 1.503 946
i el Oﬁﬁ%ﬂr -3.63 1.503
- ASerH A 4.13* 1.503
=n AN AN 3.63 1.503 077
*p .05, ** p .01, *** p C.001.

_62_



E 5-1De] AaellA = o, 'S4 7N gds Asd 2art sioh ol s
sk 02, AMgA AR &2 83 A (14

olftE AWsiFa BIHEd AEE ATsHFE 3TA, A

b
2
o
o
on, MW
o,
W
R
)
ol
2
K

= O
|2 AR 52 9% Al [1ARgAReE &4, o™, AX & ARE T 215
A olfrE AWdFa BlSEd AR Als 4R oAE =0 AARtew
HrgslF=" 4dA A AEolHAd, AAAM, =y 24 AAuE sEA &

of tisi #Fel7t &A1= e

oAl AA A}t p-value 0.01, <0.0012 Fo]5&F 0.05KHT e groz

Ueht, HAmEE Assts St 47 g2ga @ 4 9ot

olE (& 5-1009 SHA BHHL A ofAstH FE Fol= o] AfFolH
L 2

d, S delx 4

3gANA = =R ASolHAA, iR HAAN A SEAF 4
et 24 A7 5% p-value € 0.0012 Fo4¢F 0.05HTH 22 gfoz
e BRI AolMAd, HEEI ANAA AAH S -

ol (E 5-6)° sEA BT WA siAstH ol ol siEH

Eo] AEoiHAA #Amet S vl AAKA @
Ies|

A~ o 55 S 2~ =] o
T AR & 5 QU o]lE Fl =2 do
A

_63_



4RAN AL SBAT Aol A sl FolAST <0.052

e S AT Aol Suat 47t t2rty & 4 9t o2

ofele oz S|BH ML e dolme] Agolusn A uo|
1

vl 424 99 sEe ° gl sEH & 4 lH

lo
olo
il
N
>
2
=

FEHOR, Aoz e dolze] dAmAL ofu] AgAIt T
AAT AEA gle] SHAX Aulsete] BYL aFelA g, ghHom
g ofele Wolmo dANd BYL 8T o= B 4 Utk @ A
g7t JRE BEAAY OJAE BE SF0] FYL AYHOE Be Holx

)
~~
N,
2
XN
)
N
i
)
NS
:%
it
X
w
i
)
o,
J\%
o
N
N,
o,
o)
>
E
1o
re
o,
H
v
I
vl
ox,

drmdz 27

2 Egstel dAuel Yol 245 o
_‘l

Aug AL HAT 5 Yot olF £
Be Szo F9e aTdty 4T 4 ot

_64_



Q) 7Hd 3 A= A= ¥

Bl

s
__OO

.
__OO

ot

ol

L
__OO

o

0

Fe,

©

AR Ao

)

&

i

<

oy
!
BT
G
ﬂ_AlO
ol

~

eyl

L
1o°

ald

fife)
ﬂ.#_wo

ol

Bonferroni 3

q 34719 @ @A

%

At 2,

©

T fo4E 0.059] of

S}
H

ES Tl

0
N
<«

Bl

= g2 gAE=

[

oA p-valueZ} 0.05 ©]

BI

A5}

Szl wet g8 4o Aolzt

=
—

~
__01_

o

=

_65_



gHQIst7] 915 Bonferroni AF$-H782 4285t
=
[e)

_66_



(E 5-12) 7442 Flol~dlol Aete A4 A

Tk = AR
| [ ARER, A, A% 2, —_
g Aol 5)5 BT AT 24
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8-1 |ElAI= el Az Al SA [AEolHAA] <.001***
8-2 AT Az oA @A [HAAA] <.001***
8-3  |ElA= el Am Al 2A [si=H] <.001***
9891 ArE F7loke DA MEoIHAA] <.001***
T 92 =S Fiehe 9A (AR <.001***
9-3 A=wE F7Icks 24 [sh=4] <.001***
10-1 Aws thee DA MSeIHAA] <.001***
10-2 A=g ohse 24 [HAAM] <.001***
10-3 Ai=g tse 24 [E=4] <.001***
11-1 Rte 23s oA [(MEeiHsld] <.001***
11-2 7+ w5= 94 [HAAN] <.001***

_67_



11-3 Rte w5= oA =48] <.001***

ofN

12-1 [AFobs A [Ao]H 4 4] €.001***
12-2 [A=Fste @A [(AAAA] €.001***
12-3 Aels 24 [s124] €.001***
13-1 7F4(@71/Z17) A [Aolw 4] <.001***
13-2 7A@ 71/F17D) 2A [AAAA] .001***
13-3 7tA(F71/&017) @A [E184] <oor*=*
14-1 [Etol|E AAste oA [AEolH 4] C001***
14-2 [glolus AAste A [AAAA] <001***
14-3 EtolmE AAste oA [sh24] €.001***
oE FYTAQRE, AAA, A 5)
15 <.001***
51 oA
2% FHPAEAT], EAHTT,
16 <.001***
djojiatolo] 55 7 )
7 PGS E, oo, 3713471 5)
17 <.001***
T2 T

18 |ee & de Amol §5/8e Stelsis B | LAl

o

_68_




r
T

xr
il 4

gl
g

Bonferroni 7474

3

o

=T
of

A

1% SEAE

o 874

a4 o

A4

back A

23

4.1.0 HA= A

g3tol AH§AE

Foie. 1871 a2 A

S

No

(D) 37 AR(Fx, &=, A

!
e

_z—l

Ztol

HA p-value

5

Fod 2,3,42A4eke] zpolof of

A s
o F 0.05EH ot 0FAE A

4 23, 0

A 7F 2A 2

Task 1.47 ARE

o
—

art. <™ 5-1>

P
s

S}
=

4gHA|9h et

3ckA,

A,

3t Ao

=4 o

31

<

ol
™

"

==
1jo

7b 29A, 32A, 4A ] H]

P2 gFote =A

5|

i

=

a

ol
B

ot 53] ARA SHAAME 39A9 484

717} thert

8

Iz

7

1
[e}

NI

oA

L 95

A7)

PR AbgA7}

& 9.

ZE}

4

dA=

FEOLR HHIT AlEE

A 2gal

2

sfofstet.

A S 1A

_69_



{19 5-1) Task 1 A}=AHA Ay}

2 Bf Az, 7, A4 9 83 @Ay 4 24

ANEAAR A}, 0dA ol tiste] 2,3,49A 9] Zfolo] thFt HA p-value ghol
F9 % 0.05HTH Zol, 0HAE Asthy AFGE 92 47t °A 17
A, 294, 394, 42A % =il & 5 ok (A" 5-2)2 Task 2.2+
A=g &t A Fd DA 4

b 7b 1A, 2964, 39A|, 4dA o] Hs) Aol & 4 U

Ad g 194, 294, 39A, 49A4 A= SR = FA94 HFolA A
B2ro] QIS digt 717t o UErH T §9] AREARY] HfG AmE 7N
o7 (Environment)of] tfdt AE njelhs 7|gto =2 g 7j
A3} WMol digh vt S27b v LA QI SERITE A 859 "t
HAS Ame] oist AEE Jdsiof A WAzl & Aoz e

rol
N
Ir
=,
ol
(o]
d
ol
l
olr

_70_



Al )

=
=

oF o] HH

R

Rl

=
o

Aul 29 AFALe] NEFE

gt

A e AlEsfor

5

1™ 5-2) Task 2 AF&4AA Axt

Al

Ztol

HA p-value

5

Fod 2,3,42A4 eke] zpolof of

Al s
o 4% 0.05KHT Zol, 0HAE

A Axt 0

Task 3.

o
—

4A e v=nal & 4 Qo (O™ 5-3)

3cA,

25HA],

A

o3
<+
ol
|
=T

3

4t o H

WEe A

Aelsk

=
-

Ao A

il

olo

(il

!

A

Al, 29A, 324, 494

T
m
<

ey
BT

_7']_



o] T4 bt ®

njn

S2H(User)A T 7|Hte] A1

—_~
__01_

or
,mo

)
~

—_
__01_

A iz 1 o

ol
Mo

R
<

Z)ej7} Vet

(13 5-3) Task 3 A}5AA Ax}

AA T FH A

.“_‘3__]'_

4) 28 AIZFAER €3 §)= 88

2ol

HA p-value

5

Fod 2,3,4A4eke] Apolo of

Al o5
%0 57 00557 o}, 09AE

A Axt 0

Task 4.4 A7+ A

o
—

sRAGt Eka @ & ek (1Y 5-4)

3A,

I,

A

o

o

A

oH, 034 E A%

A S

stolct. o2 S} 49}

%
<
ol

h

i oA

9|

7t 297, 39|, Ao H]

_72_



1=
S

AQIe MR o et

=3
—

Aol A

BT

4 55 Al

JJ

A g ANE

St
=

T}

=
=

Zolzts o

PAE 2

A s

g me

o] dlolg)

=
o

A

W A 42,

il

0

Hr

©

I}

174 = a7staA:

9|

Bt

{18 5-4) Task 4 A}

g A 23 9

a8

2ol

HA p-value

3t

Fod 2,344 eke] zpolof of

dA ] s
T+ 0.055Eth Zol, 0HAE

A Axt 0

e L=

Task 5.

o
—

4AleF anal & 4 Qo (1™ 5-5

3cA,

25HA],

_73_



—_
__01_

%
<+
ol
_/1_
T

o

SHA 7 124, 294, 394, 4A o H]

A&7 (User) FHE

L)
1—

Aol A

BI

AL A Q7]

A folA 2ol F7hel

kel

352 oF= Ap-g2}9]

©

o]

E
54

2~
3

1

A
|

]

= =
':]‘O

H=

E]_.”% ;g'

oF
s

5} 4]

AE7t da

Hog Holth

sflof &+

A5 5 19

(19 5-5) Task 5 AF

- 74 -



© @A AN 74
22 a4

p-value gtol 2

S i

o] zpol7b EA gt
4

L 749 Aua we

{138 5-6) Task 6 A}%A

_75_

ARE, 7%, 99|,

5 0.0552t A Yeht HA S
easy

o SEA 44, "tk Zo] |
gl
ke
. olet
A sfitop A
ggofof st A7 Be DA oA E3

2~
T

2 A

A
il

17 2%

Lol

—

5)e F8e FA

ol

o
1

1>

rr

ot Ho]

ol

=9o
=

P

—

A7y AHE

2—6—
H

s
5

—

A SHA

©
1o

L o
T [e)

A]

Bt
KA el g

3

=
=5



Task 7.

o

—

=]

[

1ABRRAA/

_]

Z
il

q

A

A [AEolH

1

T—

o}

‘I__.

2eA1F tranal & 4 v (A" 5-T

Slo
e}

(7 A= =AHE
A= AEolHAd’, -
4
p-value grol Fo =& 0.05HEth Zo}, 3, 4547
1A,

D AEeHA
7F A 02A,

A
e

ol

e
__OL

EEE R

S
N

Tod

an

ol

al

eH

ZF

1

1—

A ]

WE7h o4 vhehdh $9A 108,

) 9
i /ké

2cA ol H]sf
7S

5

‘o]

g e o uetglolol HFol Mt

o

HA

°

A 1,
b

1

i

3A e} 4

Toa

_76_



B oo ol AgA 43%g FEAS AFSH] A8AL Bag 529
A

MoluAtH ARHA

(a9 5-7) Task 7 AH%HA A3}
®) A=Y Az A DA MSIHAA/AAAMN/H=H]

AR AESIHA, HARA, SER Ol He AMeEA 2,
D) MEolH 2 3, 4dA el thste] 1, 2gA|2te] Zpolo] gt HA p-value
ol ol % 0.05HTt o}, 3, 4dAE Aoty AF4T sHA4 471 &
A 1A, 2gA1e =gy & & ok (O™ 5-8)2 Task 8.#AIM ] A=
Al @AM dd ol ofE Aol Aol it Aot olE SHEA
o A siARttE, 394, 4gAE Adodua dget SHA 7 194,
2e Ao Hls) Aotal & & 9l

AAAA AT o] AAFHAgol it Bibs 29AE Attty A5 &
2 7 @A 02 A, 394, 42 A a4 ok EE

O



o

__O._

A

=
=

7t OHA|, 394, 494

s 4

ks

=]

~
__oL

X
<

ol

2 b 19, 2949

At

Al Sl

o}
=

=gz e}

Sat 27b 2 e e

o~

o
oy

=

~
w_oL

__i

—
__01_

~
__01_

<

ol

A
X

1A, 297

|7t

BHEE

A=

Gt oA

el

g

97}
(Environment) % H

Aé b
S/ 95,

L
[

s
—

Fgd ol

A5

=
HFE Aol FHI7E §lo

SHE

5

Helst ol o

5

spero 2

=
=

=
5

1 A=E &

€ 7o g dix

“He A=
9

3 a7

Hof o

[e)

o o] Am &gl =

A 2

Ko
=

Mo SRAST Y SER 909

[

4 a7

Job ehw

]

=Kl

2te] o)z}

L
[¢}

1-5-4]

o

2

T

| ElAjm] o] o

Ife]

e

ol

Fod

S

olmi} Biwo] watdw AEsts Aol ohiet Ajm

o

_78_



=41

el

(1Y 5-8) Task 8 AF=HA A}

te ©A (Sl A/ AR AN/

S|

].

%7

=

=

9 A=
Az AFelH A,
1) AEolmAde 3chAlo of

A
e

o

o

ted 0, 1, 22A|°ke] Zpolet 4dA o] o

A4 p-value gtol f9 £F 0.05HT}H Zof, 3@AE

—

o

S

3GA Zolof o

A,

o

Tod

__O._

]

o
=

s

5

s

A 7F 184, 3eA9E HEanal

Z7

=

=

Task 9.41=

o

1—

5-9

o+

o~

o+

ol
=
o~

Ile)

SEHA 7 02A, 194, 2g8A4 9 H]

ol

Tod

olo
ol
ey
R

o
__O._

7A
M

iy
|
w

o

O
=

__OT

PRI REE
g2 47h 39, 4nAer thata @ 4

Y ST 471 0,

X

RER!

=
=

t}. ol

<k

ol

2

3A, 4dA et o

_79_



37, 494 Bet et @ 4 ek
3) S2d AATY AFAA] gE Ao 0AE HAsdtn AR o9
A 57k 19, 29Ae Ttk & 4 9tk B¢ 29AE Hudtin A
3 SuA S7h 09A, 3, 4vAet dada & 4

Mgty 09AE ATTL o %

A&l AT X mH 2w

(1Y 5-9) Task 9 AF=74A Ax}

_80_



(10) A=E 5t DA S IHAD /AR AN /H24]

Az AEIHAD, AAAN, SlE el tie A 2,
D) AEolmAde 1A ol thote] 3, 4dAebe] ztolo] tigh A p-value gk
ol 9] 4% 0.05HY Zof, 1HAE Aot dAget HA 71 &4 3
oA, A gEga & 2 Qlu. (O™ 5-1002 Task 10.A12E HEe
AN Ed el o zel7E el tie Aot ol FHA ok
H

AR Ao AEAA e Ade 19AE Assta AFF SF
oA, 459t tEntn @ 4 9t o agmel 9l sjAstehY,

2%
A 471 3
I9AE Aty A S 47

Jai=d AT AREAol it Ade 0GAIE Aedur At sEA
78 184, 28 A9 varal & 5 Qo B 19AE Asidal A
SHEA #7F 09 A, 4dAIF dEntal & & Qlth o] 1zl oA s
o9, 02AE Asdur dget S92 #7F 184, 2840 vls) 2o &
& 1HAE Aodua Agt sEA #7F 024, 424 Ho @

N



1

1

—

st

<]

s
T

B geht g7 BfEs o7
FHE QAAO|ES EET

o]
=

A Holnt

Al

A=d, SHA 129

uw m___m o
o ) & L.M —
? 5 N T ps
il =
e . RS i
s T % 8 > iy
e & o4 "
e ° &) 5o N i
R Pe X
o ol » o B =
o = = SmE’
W 5 oo M A
- o HDM - E kr ~ B S
L E T ) Q ST
G oof g © e X B o
1T m_m B X - " >
@ o oD B Wu I
w Moo h S Gl -
RTINS .2 R omgRy
o x Nd - : ® d%m_ o U
wowE P T - s S Es
= 4 X O s & TzI X
=) N T o)
oy < T S SR
n_A:O O— 2 ﬂﬂ . H s % " .A_I
- T 3 = ~ 2
28 mw 5 o® L EZE®
3% % L T R
B - B WA.T K o ™ Y
Koo S T uEd
G ; @ T wST
— — 110 MN( X
A S
zE~ s ERNHE
O_O _.EE u ~ _.E e} ‘Dlw_
o W = o o
N moRe N S22 F
HooT W

_82_



3|
S

3

ol

=
—

o) 7}

p-value Zto] 9] %% 005Kt 27 teht BAE SHF Sof

T
<

ol
~

-
__01_

Zlvto 2 st

oA

A2} (User) AHE

=
-

Aol 4
gol 7V ol ehget, 53

o

©
o

A el
2

il

Al, 29A

T8O

T}

3

o2} 44,

olo

olo

ol
Mo

e g 1079

S

Mo ol o4 g9l

A&

 Aug

Gl

k>

) AR wE

S 1183

e AR FEY

Al

),

A= AY Szol AR

~
__oL

Ho

=
=

s
T

ol

AshA =

e A7 AMNE

5]

o ofof

SHA

“obrel A%

ot
A8

| Aulzoke] @9

2 W

ahe

s

A

2oz Agrete] @olr} e v

2 % o

<

_83_



A&0|e A YR HEY

(19 5-11) Task 11 AA5HA A=}

(12) AFsts A [ASoIH A/ AR AN/ =]

SAYE AgelHAR, ANAAN, 2 o o AFAE A,
D Algolm AL 3ekA) distel 0, 1, 28bAlgke] Zfolo] gt A p-value
gtol §o] 47 005HTH o, 3GAS AT AFT SVA 57 A

0A, 194, 22A ttaual & & v (Id™ 5-1202 Task 12.A%F3}
= YA dd wEoll of® Aelh AeAel it Ayt ol SHA
ot e SiARttH, 3HAE Adedual AFGE SHA 7 A, 194,
2t A0 wls Aoty & 4 Qo

# 4 Ao wg 2wAS Aagtn
AFT LW 47h 39S HEnn & 4 ot oS efmet g AT
o, 1HAE ASetn AFe S9A 47t 0%HA|, 384, 494 Bt p
B F 4 ok E9 29AE Asetn A $UA 47t 394 Bt g
o % ek
D2 AAe] A e A 184S dudcty AFe SHA
S7h 0%, 39, 4dAlSh th2dn @ 4 9tk oS aeimel g sjAle
o, 19AE Asdtia QFW SHA S7b 09, 394, 4eARTh gk



<k

ol

A 7]

Al o

L=
[e)

HAol = SEA 69, 98, 24

©
o

SR
2

il

|

oA

1

N

s
A 5

T8I

goz Hol #Amel AY FYrs} <

Agate] &

ol=

oj7e] T4 et

ek

o

7] j&el Aoz Helr}

He

= 7

HE A7 2~39]

Bt Sehat 189 ¢ ‘191 shreld),
w0 2FE 9 ¢ b QoA UelAl g go=

A

2GAE

191

|

Zlo
&

wt

o
B
0

NH

Kl

=
o

°l&

Pt

[

Al
>

AF-gAF Al

—_
Ife}

o

ol

ol
NE
<
oy
B
ol
HH

B

(18 5-12) Task 12 A}5AA At

S

=]

(13) 7F4GE71/F8°17]) DA [MSoIH AR/ AR A/

Mz A EolH AR,

A
e

tel 324

tol 3, 4gAlgte] Atolet 28] o5

[

o] #9 &= 0.05Htt Zof, 1FAE AT

et A p-value 3t

<

gko] apolo] o

_85_



4A e o

1_/]_—__]_,_ ?—;I_a_-(?l_ %Iﬂ}j—]]— —/?—7]' 3%7:"7
3 $RA 471 39Aeh ey

Tod

Task 13.71<€

o
~—

ok <19 5-13)

2~ o
T XX

S}
=

o

i

ol

27h 39HA Bt g

olo
!
L
B

o
__O._

7A
i

)
Al
W

Tod

J_,mo

__OT

17 7] Ao ] A

97 47} 39, 4gA s} thao

X

<k

ol

o

__O._

24 7F 19|, 2g@Ael thar

o

7l
I =t

1
=
)

mo} §

12

2 Ao H]
AF 47F 39A, 49 A B

o g

o]
IS
SHA F7F 194,

A, 49A¢ 2o 3 &

g

s

s

A

X
¢

ol
=

R

A, 294

BH

ol

B

N

PR Sgat 13, "z
A0AZF 183 3

S

ol th4 vhepieh

=
[e)

AEA

1o

)

A7) wpo}

H ged s sHeR

5

—E—)H EQ_O] %f)é]— ZIE 9}\01/\‘] Elil—i Eg—%_ X(_)]E%‘ %

Ql

=

_86_



7 9 54 ARE AU s 2 A2 ARE ATT A dF S
@7 Uehd oS o S s SAAA Auad 4 B
530 AF7t bed £Eo AFEolol At Fu Fgo| sHsstrty

&0l A x| w7 B

(29 5-13) Task 13 A}5@A A=t
(14) Bto|HE AAst= A (Mol HA™/ AR AN /H=24]

SAUE Mgl AR, AAAN, AW de AgAY A,
D) AlgolH AL 1246 distel 0, 3, 4wAske] Ajole} 2gAe] diste] 3
DAgte] Aolo] tig A4 pvalue gol 9 FE 0.05HTH o}, 184S
BT AFe ST 57 094, 39, 4RAe 2w, 2eE Ao
5 Aot g & 4 9tk (2% 5-14> Task
1460l ME AAsHe AN @Y 52 of® Aol7h Ao i

)
R
re

U
<
olo
ol
2
1
N
)

A dAme AFAR HE Ak 1942 HEdny A3 $
g2 57} 09A|, 394, 49AS tEg @ 4 gk E3
T QT eRA 471 39, 4nAel dEna @

4
30,
K
o
ru{m
[
Aoy
|E
o



SEA 7F 02HA, 324, 4534

<

Ho

A

ol

a

olo

o

5
h
o

__O._

7A
i

7+
JJ
!

o

KO
=

__OT

—_—

=4 #Axel A

9

3)

ol

al

2 271 0k, 3w, 4RA9h dar

olg =

o},

A
SEA w7 02 A,

s
T

ol

al

AR 7F 0HAl, 32|, 4dA|9F b=

4

3cA,

5

s

A

o}

oA Hot

oA, 3TA|, 49 A Hoh gt

“efo]m g

[€)

_

|

Ao M= LFA; 155, 81, 34

BT

=3

HHF
=

“Eolm =

=
O

2+ 108, 16, 85

i

"z Folle Al

F7h 4 vehdth ole SRR 429)

Al

<H

h

fife)
‘_n‘_un_wo
—_

A

Ile]

% gle,

A

4

gA =2

Eoli 222 AHo] s

P18 st 0] Fejy

S

F71 o

)

“ A
o

I 25zt 1199] “irolzt

ohoh ol Abgte]

=
5

91014

eyl
X
)
%

be, AbeAte] Hust A" 4

)

=

27 A F= e FA

_88_



(1% 5-14) Task 14 A5AA Aw}

3

(15) df

Ztol

HA p-value

s

Fod 0,344 eke] zfolof of

S

o 52 0058t Zol, 202

K

> =
9 =

b, (2™ 5-15)< Task 15.9

o]
Zo| o® o]z}

<
T

S}
=

4A ¢t =t

35,

A,

Avpolct.

s

Ao o

o]
AR

i

]

=
[}

92+ 110, 69, 107

olo

B

Hhgro s Alehs

"ol Hg

Fohr A A8 SAelt B Am

o

2]
s wETE o Uehitt E3) S9%t 189

AN o)A

H

e

skl

=
[}

Sz 138, 147

_89_



(13 5-15) Task 15 A}5AA Axt

mefo]ol

(16) 29 FZ7HA(HA7], E2H, 9

tel 0, 3, 4%

bl 03u7skel Aholet 2atAe] o5

[

I, 1A o

A p-value gol §9 =& 0.05Eth Zo}, 1A E AT

5

Zolof

A €]

st
>

=

o
__i

!

~

A S7h 0%A, 3RSl trew, 2uE

S
1

ot <" 5-16)

o
%S

o g 5

=

b 47F 0 A|, 394, 49A e} o

L

oA

ol

ks

=
T

@ =
A9

=
[}

Ao M SR 66, 144, 94

TBE

ol
jo

<+
Ho
NI

o

oa
NI
ol

el

X

ol
.

=do] Y. ol tidFd 7oA Rlel

o

of
&4

Am.o
4

o= 1079 ¢

olo

MFE 475 AT Aol gt ol

_90_



“oj&stm

2 397 1259

H
=

I S

(18 5-16) Task 16 A}5AA At

|

@A

Z}
A

E, o1, 71387471 9)F

el
T

(17) &3 7Hd (&7

tel 1,

Fol 0, 1, 3, 42A2ke] Zpolef 0FA ol s

5

Al o

A4 p-value gtol 9 % 0.05Ht} Zto}, 2t

5

2, 4 DAL Aol of

A, 1A, 324, 4242 23, 0

<

ol

Tod

Task 16.

o
~—

it <" 5-16)

o
%S

_9']_



ol
o

T
T

ol

AR 7 02HA|, 194, 394, 494 Hoh g

AR a7F 1A, 294,

ol

kK

R
<

ol

NE
A

“gh7o] ol
2o} 9)

2at
Wzs} 4 wol i

=
[e)

Ao M= SHEA 44, 107, 104

A

5

I-

£t 849 x4do]

oF
s

Zth. =0l Holx

Al

e ArgAY $7 A

Efee). B3 S9A 18,

3

obx 27

oF
=

sk
P e o

]_1_.
=
o

5

ez AlF
HAeE Sl

olal, olgold Wit &

iy

Ho

P71 el obA 2

k)

A g2t 1389 A

A= G427 2-E

1
—

of Wzt Aol Atgol §iAY, A

3t

Sej7h 27

5

of o

ol

(19 5-17> Task 17 AA5HA Ax}

_92_



HA p-value gol

_.(:3._]-_

Fol 2gkA eke] zpolof

5

AEA% AT, oA )
o] 4% 0.055th 2o}, 0

o g

A 57} 26 9 the

an

JJ
—_
Ife]

-
Tor
ol

5

]

(o]
&7

Task 1892 A=Y

o
~—

ot <" 5-18)

o
%S

1 Aok

S

A %7} 250l ]

o
<+
ol

B

2 7

HrE (=

AgAe) BgEel A=

Zto| A= SAF 59, 24¢F Zol

.q_”]__
. —

w7kl Al

ahe

Il
[

ks

g

3

o}
=l

Az 3t

=
=

of uj A7

A7k 4% gkl Webdet, Wl

% gl

S}
=

o AHoR AF

Az A ME|2E ATE

o] 77}

=
=

87

(18 5-18) Task 18 A}5AA Axt

_93_



il
o

HEF A 15709

579 71E

=
S

A HE = 2,

AHEAE ool |

ol

i

TR

~
__01_

or
0

FEAT gAY JRE vigos

—~
__OL

il

5

o AHgArEol 7

oy
Bl

ol
N
<k
o|J
HH

Bl

)
Nk

W

Faot.

)

st

= o=

2

g7t 874

5

) w24

o] B83

=]
T

44 42

st

@ AT Golzdz a7

g, 4

2 H o dol=

A o
o

A, A

ok

oA A o]

33

N

B

HA=o A Ed

t

AAH O] Yo} EesE

z o
=

sol Ahg}

&

ATt olE F

s
T

ol

o)
Tor

A Alm o] ol

ol
A

<+
ol

ol

i

A

_94_



o|]
~

sl

ToT

A
—

4 == Al

tol mch A4S

55
Nl [e)

HEHE I

=
e

49 #=4 A4

Y
-

() AF 2AE Aot

i o2l a2 DANA 1gA < 2d

ke

AZ G o
%] T T@li%

B

JJ
—_
Ife]

__i
ol

IA
|

an

[l

ok
o

5}2]

LoAAHoR By

] 1A 22 A ol A

S

wjr

olfi7HsAd el A
3AIR 4 22 E=2

Tor

o
N
§

i
B

s
—

SpA R o] A

o] Th UhebgTh

AHgAE0] $¥E Tty UEtEY],

o

K

1jo
TR

il

@)

Aol we 2 THolA @Y Szol Eord

5%, S Aulse WapL AolA A Bua

ol
N,

o

B
kK

fife)

N
<

T

M_OL

S|
&

A &

SH
=

g 8o}

I

ek =, AA 1870 g2 @A F 1270 EA| Wi

=
M

=]
T

Al

3 gAd] gAglel Agxtel 3

AN Z
T

A45o] §

&

ofofl A

WEe e

Hof| 7]gret AQlskd Mu|AE 2+

Aol wret g4 WF7} teA) e

=
=

L gne)

Aisk Al ag A2 9

Auct AF £28 A8

=
1

=L =
st

o] 8

=
=

=] -
o=

ShAt

Al A AE

4% 7t

]

5-13>3 7ot

ir
ar

HEe <

_95_



E 5-13) 2% dAE F8 ARA HF

Task
L 2773 4R (G, g2, As

Za 444 85

ZARISHAREAD, el T4

2 A8

2=, o o
18k,
2 B Az (R 27 D)
AP 0] B
3. Aeshe g4 (he g4, % AL,

BEH ol

~
2
>,
B
<
%
D)
111
o,
o

Metel, 2ge) v
S} g ARl SESt

THRIBHAFE,

A8 A

2R ol s,

A o) B4

“ ol s,
ELEEZED!
AN} ARG
A,

8. FIm] A= oAl

AR} ARG 5

ISR, AH8AD,

9. Az 7t oIS, Tl B
A8 A
T Fs,
10, A= £

R R

1. 7+ 857]

7NRISE, AMgAL A e

2 ot wIeg Al wrES
12 A e 1et
13, 7K @)EeP) AIskek, 52
AEA ARG T
14, Eloln] 474 A1gt

ol B

15. e SR

(@3 &I, 994 5 52

gy T O

HIHEIGE)S

QR A A

16. 2% FY7F (A7), E2H
7], eflelzetele} 5 54t

AR ARG )

2, o AR B8R

RS Ll

17. & 7K1 (@P19E, oo,

e P AR 2
3717 SreEt
18, &2 A= f571% 2]l NIk

_96_



ol
o
To
o
%0
oju
N
<+
eyt
D
G
)
ol
)
1jo
el
H
o
Jo

%
Ho
0

o|]
HH

N
<

==
1jo

A H|

=i
=

T}

=

Al 7iel 2lAl

Az A

—

St

J
S

A

2r mf
N

A7 AN

A
)

_‘l

AFolld= ez

sto] Al 742 el o] A

23

o

—

shof 41§74l
/\Eq-

Fol =
235
7}

-

SF

<)

_E‘_o
He

°

o ael
o a7
Ao o

1

-

5

<)

]
=
=

=

=

2
ot g2 dAERE AR

719k Au] 2 Hopol 2

A= A o] dolof what

I A8l a7 @

5

Aak Az Fgol

TA 2t
olr:el gz A wE

T

S =
=2 O
=

4
}_\jl
o what Golw ol 7]
o},

nj

e SEA 2] Aol

7o ds

oleh

o wet o

J

8

_97_

AR 2

1

—

o] A3}



Np
<
sy
Bl

)
—_
1jo
ol

e
mjn

ﬂ_mo

‘_ﬂo_.‘o
,z_.m

K

(Ile}
ol

Mo
T

o] A

=
=

g7

1

-

o ettt ol

o

=iy

¢ o

ol

Ho

o
o
B

2 529

ol
15

SFA]

a2 AN a4

et

M B

5

S|
&

4

7

s}

P
s

7]

| AAE Aow o7

—

ot
o a7

°

W] A
7)ol %

=
=

g7

o wat 2+

=
H
=

=

Efe)

hiE
i

Fe WY SEel BA gl

2 A

o 8¢ 94

=

°

=2
=

a, &HA
7w
S

3h

AR

3N

AR

tol g @AM HAlel sl

‘o] wrobd A-gAFe]

g2 g8 dANA a+
Q]I_

1 =t

o

SHA 8+

¢}

e
3}
HE 7}

) Sp) -
A0 =
= T

3

b

19EE 2@ BYlA T

A

’

o

1

W 7 dHE A

Ho

Ag7te] ARl

EER

7
H}H 7]

=
1l

¢

ABE worstol

=L 1=
st

o EF 7 9AEE a7

o

3

r

<k

ol

o

o~

sfoF

=

Huo] eR7} glEs

1

—

3t

235

=

51

off SHA A

0
7AO

}5

N
<+
Tr
e
ol
HH

HAckd 3gA| et 457

1 7ts

O

B
B
o1

N
<

_98_



A

=

=

A

o]
71 @ o

7 99

=
a

Al, Al AH]

2 A

al

g

0 W o o X R TH O S s B
v ol g of ® e B W R ﬂ ol _1_%_“_ o
% 2Zecve  gadfEF
W e N s (e
I AT o X LR T
N o — = of oy NBop
B oy E T N MW TR o ﬁ
_.E _ X lan UA| < X
o = G M T g CO T
X —_~— TR =y T ol s &
<0 <~ wo 2 v - o = o
Mo = T 70 Mo ~ Lot e o do D__._oo |
iy oy _m.ol T T P < K
iE  ETPzaz #2Tadg
Ko XN X Hod @ ‘m M_u_lﬂ .1__L||7 ,,D.__Anu 1D| ﬁ T T
AN op T Al TGN
B K RO & T o= X° o5 RS T
. =) - ﬂ70| ojn o o RV .
o) B ™ o] o o o7 W =y o X S
I - of R/ omo Mo T o oﬂ B o5
< 3 B e B o oo o =
CE B e ™ TR o o X
N T LU . ~g & ' B W _Muv -~ o
< - 5 = ﬁ__l Mn_% mmm ~ - m__m - m oo 0
o r do = g S b 7o o T
o = Roop Moo m ke B
s Lo » 0 T w A, T
arge) “_I%yl ‘A i —_ O 1:1_ ‘w a5 _.EE fe)
10 3 T T o o o_
3 Towm oo o oW o s
o B ﬂul o"_o B (L Mﬂ.” ® B W©
PE  SLEgfRe ,EgeEcs
“ <
e JE R A sy o T T
i oy 53 T B W M R I R
= o o MeoTeowr oo W T oAF T o B R

o apel wist

T

1—

o

o o

=

@Eﬂ

}_

=]
T

7

A
[¢]

_"

o

=
_99_

_04

s

=
=

sto] ApgA]

[¢)

il
SRR IPAREN

i

6

=

=14
[S)

1

o] 7}



sfof

g

o

N

T8O

—_—

=
oF
A

B
)
ﬂmo
T
)
B
ol

s
__01_

01—1:1
Fol AL-g7tel

[

sy

=
=

+ el

f 977 o vent

S

A g2l

T8I

o

A]

- 100 -



D ARG (016). A4 AATe] BT AARA S
S LCIEEEE TS

2) o237, (2022). ASTIT MARKET INSIGHT 67: S74<%14] AH|A, 3h=+
a7 & B A4,

3) Pearl, C. (2016). Designing voice user interfaces: Principles of
conversational experiences. " O'Reilly Media, Inc."

4) AFN&AAA. (2021). AntE AnAL} @2|5t7]: 476 HAjH] A
& AH 20 AR A b= E I A0S =], 27(5), 13-23,

5) o]A4 Y. (2021). AIZ]HF &A1 Al AH|A EAT AS ZF8A "l o] & 9]
T b A BAL FFITAH 23], 20(05), 189-207.

6) Akata, Z., Balliet, D., De Rijke, M., Dignum, F., Dignum, V., Eiben,
G., ... & Welling, M. (2020). A research agenda for hybrid intelligence:
augmenting human intellect with collaborative, adaptive, responsible, and
explainable artificial intelligence. Computer, 53(08), 18-28.

7) FolNl, 2P (2023). I-Al @8 A% LS At eSS
A . WS EHuH oA, 29(1), 145-173.
10.15833/KAFEIAM.29.1.145

8) A-2AHH, https://love.seoul.go.kr/asp/articleView.asp?intSeq=7514

9) MADTIMES, https://www.madtimes.org/news/articleView.html?idxn
0=15947

100 MBC News, https://imnews.imbc.com/news/2023/econo/article/64
70244_36140.html

11) ofdtA]. (2022). 219 A5 o] AF st 24, 5EUEA.



12)  AELAAA,  https://www.foodbank.co.kr/news/articleView.html
?1dxno=60948
13) TechM, https://www.techm.kr/news/articleView.html?idxno=70512
14) itchosun, https://it.chosun.com/site/data/html_dir/2021/03/24/2021
032401419.html
15) A19]. (2022). ASTI MARKET INSIGHT 60: Al A17. §27}s}7]%
AR AL, https://repository.kisti.re.kr/handle/10580/17941
16) Br2) ¢, AHE.(2019).2 mlg AUIE & AREAFS] FIHH ARG wfigixt
AAtE 5|2 AU AQbJournal  of  Integrated  Design
Research,18(3),25-42.
17) =rdA.L (2018). IoT7F o BHA, AutEE & AFFEAE (Vol
456). t=A4FA7=X12H 9l
18) o]A3], A&, olFH.(2017).5&71&2] AH&AF & A4 bdfol
2= Gl et A Rt=7lesilete] a9l (),1355-1368.
19) Cohen, M. H., Giangola, ]J. P., & Balogh, J. (2004). Voice User
Interface Design. Addison—Wesley.
20)01-27]. (2022). 2744 AH]A ASTI MARKET INSIGHT 2022-067.
KISTL.

) °]&F.(2019).918A5 £/4do et 127 = Wk Al 237 17
g5 24S B8 g AT A FAT,2002),25-42.

)

2!

elec4, https://www.elecd.co.kr/article/articleView.asp?idx=29712
23) Allrecipes, https://www.allrecipes.com/article/introducing—allre
cipes—on—amazon—alexa/

24) AEAL o] 23, AES, AR, fuls, HA.2014).42 &HAR

- 102 -



HCIgH3] sh&t)9],(),225-229.

25) <tollZ, zstg, ZA1A.(2020). A% Pz TSt A wEY A
0 A AAE A 4es] =22 21(5),543-550.

20) A9, ola7. (2021). AHEALS] BlAT HEH|E O] wE ARtE AnH
o] 554 AHAA A, dAITATE, 34(3), 155-171.

27) o]27]. (2020). AT AFA 9] HF52-E (A =R).

28) 59, fARl ofolto] M-S fFh fAl AluEle 2] AYET

el et A7t - ZAS G4t AuEle ZIRF gl 7ol AgS

16(2), 38-404.

30) 47, 98E. (2020). JVFAT Co]HEL] ARE AU e A4S F
¢ dEAd £4 FIet ==, 11(11), 63-74.

31) Searle, J. R. (1980). Minds, brains, and programs. Behavioral and
brain sciences, 3(3), 417-424.

32) Joshi n. (2019, June 19). 7 Types of Artificial Intelligence. Forbes.
https://www .forbes.com/sites/cognitiveworld/2019/06/19/7-types—of—artif
icial-intelligence/?sh=45e12add233e

33) s, (2020, July 16). [AIR AtH] #2 U= 22 W opg ot
a7 dEAeel  AAReE ' v 4 LIVE LG
https://live.lge.co.kr/live_with_ai_02/

34) 9157], AF4, 9HFE, 4, dAE, o]#.(2020).ATL 1.0: 1F
A5 71+ v FO[ETRI] AxE45FEA,35(3),1-8.

35) dalAl, oA E.2019).20EE A5 HA Auzo A4 AP A

- 103 -



2E  mEdYa Jigel st
Research,18(1),27-44.

36) Aale, oA, AN, & x4 (2016). A AAYA a7 T
ol ¥ FAM 4. e=FH=3 =24, 16(8), 160-168.

37) w7Re] #H A=, hetps://www.10000recipe.com/recipe/6838343

38) "ol #AlT], https://www.10000recipe.com/recipe/3686217

39) ©he] AT, https://www.10000recipe.com/recipe/6903900

40) Miles, M. & Huberman, A. M. (1994). Qualitative data analysis:
An expended sourse book. HTE|%, WA, WHAHD, dER, 247, oA

2, o8t 4, 243 F9(2009). BAzE BAE. sHAAL

r

“+.Journal of Integrated Design

41) AWA, AL, 7ZAaA, AFE.(2020).848 AR Qg HolA(VUD O
AR WHE FE 0 AL HIAE SA4 02 SFEHCISHS] =72],15(1),53-64.

42) JD Gould, C. Lewis, “Designing for usability: Key principles and
what designers think. Communications of the ACM”, 28 pp.300-311,
1985.

43) Lopez, C.M., Lopez, J.E., Buchely, A.B., & Lopez, D.F. (1998).
Ergonomic requirements for office work with visual display terminals
(VDTs) —.

44) AF4. (2009). FLIFTVE AMGAF QlE#o]x tARQl A5 @ AMEA
I 27w kel A it H5

45) Nielsen, J. (1994). Usability engineering. Morgan Kaufmann.

46) A3E, AWY, A, TIGE.2015 A8 A0AQ] SAES T A
4 B R AT Faetdegeers],200,409-419.

47) olgt, & AWZ. (2019). AHE & (Smart Home) 9§ T]#FQ19] A4

B2 9Ig WIKE A dFEezote|i=2A, 19(5), 249-258.

e



ABSTRACT

A Study on the Level of Voice-Based Humans—Al

Collaboration : Focusing on the Cooking Task

Lee Yu Jeong

Department of Future Convergence
Technology Engineering

Graduate School of

Sungshin University

With the advancement of technology, artificial intelligence (AD) technology
services have spread to various aspects of daily life, accompanied by high
expectations for highly collaborative AI that can work with humans.
Among them, speech recognition technology has rapidly permeated the
market since the emergence of Al speakers. It has been studied that it is
suitable for use in kitchen environments due to its natural operation
resembling conversations and the freedom of hands and gaze. However,
current voice—based recipe services provide only simple functions of reading
recipes in order, falling short of the collaborative level expected from Al
Moreover, existing research on Al recipe content has not considered the
collaborative level for each function, making it difficult to grasp the

collaborative levels required for complex cooking tasks or difficulty levels.
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In this study, I propose a step—by—step scenario—based approach focusing
on Al-human collaboration in voice—based collaboration levels and aim to
identify whether users have preferred voice-based collaboration levels for
recipe difficulty levels and cooking tasks. To achieve this, I conducted
in—depth analysis using a mixed—method approach combining quantitative
research and qualitative research based on user responses.

The research results confirmed that there are differences in the voice—based
collaboration levels demanded by wusers for recipe difficulty levels and
cooking tasks. It can be interpreted that recipes with relatively lower
difficulty levels do not require collaboration, while recipes with higher
difficulty levels demand a higher level of collaboration. Additionally,
regarding the preferred collaboration levels for each cooking task, users
preferred the first step of 'performing basic functions' and the second step
of 'providing personalized recommendations based on information' over the
higher—level third and fourth steps. When interpreting this along with the
usability factors derived for each step, wusers feel burdened when
unnecessary information is provided in complex cooking tasks, indicating
the importance of considering 'user interaction autonomy' and providing the
appropriate  level of voice—based collaboration required by users.
Furthermore, in the overall usability factors for each cooking task,
'personalization’ emerged as the most significant category, suggesting the
need to accurately grasp the required information for each cooking task
and provide timely 'personalized’ user—specific information.

This study has significance in defining the voice—based collaboration levels

based on the degree of human—AI collaboration through literature research.
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Furthermore, it applied this to cooking tasks to derive preferred
collaboration levels and required usability factors for each task. It is hoped
that future research results will be actively applied in practical aspects such
as the design and development of recipe services based on voice

conversations to provide a better user experience.
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