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ABSTRACT

The artificial intelligence (AI) speaker, as an intelligent personal assistant, interacts with users and
delivers content under voice user interfaces. Amazon is leading the market by running open the Al
Speaker “skills” ecosystem. Accordingly, educational content skills on Al speakers are increasing and the
future of learning could use some features of Al speakers. This research was conducted to analyze
major educational content in terms of Gagné’s instructional theory of nine events including “gaining
attention (reception),” “informing learners of the objective (expectancy),” “stimulating recall of prior
learning (retrieval),” “presenting the stimulus (selective perception),” “providing learning guidance
(semantic encoding),” “eliciting performance (responding),” “providing feedback (reinforcement),”
“assessing performance (retrieval),” and “enhancing retention and transfer (generalization)” and to suggest
future directions. A total of 30 representative educational skills from Amazon “Echo” were investigated
to check the effective applications of nine instructional events. As a result, “gaining attention,”
“informing learners of objectives,” and “eliciting performance” were applied to many of the skills.
However, “stimulating recall of prior learning” and “enhance retention and transfer” were not. Based on
the findings, design based on structural understandings and technical properties of the Al speaker, design
applied to constructivist learning paradigm, and design for effective instructional strategies were
suggested.

2 <

© 2019 KKITS All rights reserved

KEYWORDS: AI speakers, Smart speakers, Educational contents, Gagné’s Instructional theory,
Educational media

ARTICLE INFO: Received 10 June 2019, Revised 22 July 2019, Accepted 9 August 2019.

“Corresponding author is with the Department of Neungdong-ro, Gwangjin-gu, Seoul 05029. KOREA
Educational ~ Technology, Konkuk  University, 120 E-mail address: gklim01@konkuk.ac.kr



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

1. A &

2016\ &3tal(AlphaGo) €F °olF UFA T
ek A3A #alol kst Ao AFA
AFAT #Hd7|wo] AL HHA
PA = Hole ta ARto] 298 0% 4
A5k, ¥ dlo|E(big data), Held(deep learning) 7]
& T2 Z8Y YT FFY A3AT FFol
A, FEHE AUE goladt o F dEA
5229 A(artificial intelligence speaker; Al23]7])
T AUE2T A(smart speakenZ EEle 547
g sty Ve s AddE ARl SHOR
HAst glol, AgIE S M3 FoT =
T2 SRY Ao AHL ot
AzslAE g9 EE 5233 59 Av
Hl&3to] JoT(nternet of Things) 714k

% AA e dEEs FPd
Aol NREEA W&ok
Ha gleH, K-128 v &g
T ¢4 FoAE FHet

Fol Ao Alxm7 ZElz sjury

ofr
=)

oo W

of?
ot

— _lm

),
4

B

oL
o
>
2
QL
Ir

Rl @ o ok ofx

=%
=
.
ri
o
e e
>

oX

ro
do B o

Ho
M ol

e
by

s

fr rE 1o oot ¥o wE i 2= oE o
1=) 1
N E " o rIr
rlo Ho fob
=) [ 1’3] =
O
th Olr o
oX,
2
=
o
H
B
fu)
=
=,
[
Ao
)
Noag
S o (= rlo

o
-3
f
re o
-1 ofN
rr
=
=5
b
=
>
=
Y
(=
Ho
i
o,
[Ne
Ao

-
oX.
=
oto
mo T
El
4
il
x,
<]
i)
_>|~1_’, N
=
=
AC)
M
1%
ok
|o
fiu
>

=
[
&
N
=2
Ho
i
L,
[N
ml
::l,
o,
2
=
lo
24
re
o
1

o

fF o o o = 9 [o

2 stk oo wat AR, Aol A
Ho 29 Zd= YYAE EH{F Amazon
297 &AM 49  ‘Skills” &

RRdo g AAst. =4, 44T JE
of AstS EAQ AlATA n&Tdx
stk A, wsdsdAA gy &8
Gagnes #419 FA= ARt UA,

o
o

T
7

=
=

Mo o 1x

709

MN

M 2T wEes o 2GS e s
g 7ASd 20 22 UEE FAAYT G
A, B4 A%E agoz BAY LS 9B ¥

M 8%, wsfARA A=A ke X
e =ojston Al~9A 7k &8 ZH
3o tis] Amazon Alexa SkillsE Ao

=
A=

r2
-
ol
fun2)
o
o
4
=
ox
o
2

=2
=
gh
2
>
N
Q‘L
2
E
N
o
=2
>
rr
M
1%
&

2.1 AIZTA AE 2 J3

Al2F 7% A58 7jQ ¥l A(ntelligent Personal
Assistant, IPA) A¥l27b WAE 29AZA, A

e wAe oldste = AN, AE HAM, 24
T o I AYE 2374 WAE T
MA 848 & o2l 23#Ad WAd 74
HIA7E Abg2ke]l EEE ot AHEAE 84

e AYS Ao FHJEE dof EE 3
AJol4], Aol A2]|(Natural Language Processing,
NLP), HAl8d 59 ¥ AsAs #d 7<E
o] HEHY.

AFAS 29A9 7H & EAL 470 A
42 Qe H o] ~(Voice User Interface: VUI) 3730l
A FEHEtE Holg. UllUser Interface)dt 7] 9
A7te] Fa# g e 1 Ev FA2EA[3] A

- 346 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

Fol A4S Fotd 7IAE 2FsHI ARste
AL VU dAd siggtt. <Od D& HAE
Aol Ul ¥ A Agsta gioH4-6]. HH
o] ZAl(Command-line User Interface: CUD, &z

ZA(Text-based User Interface: TUD A& AA

H 24 ANAA 249 sl AXNHe 18 F
~)(Graphical User Interface: GUD Alth7} A=A
o FH AR AT A EgEWEA VU 2
Hals s At o] 23t

a9 1. Ue] WA
Figure 1. Development of Ul

ojgp Z& UlH3al FAld et AgAEo] A/
Hfste "ALr1719) FA7F datetal o <2
g Do} Zo] AFE, LEE, AnEZ9 W3l
ojo] VUl £419 Alz=37 #mje] S48 7}
7l = 2 ATH7.81.

1.3 Billion

0.3 Billion

Input 6U % }'M '
ouput 2 D ”?

a9 2 Ul st e AR & 371
Figure 2. User increase with Ul change

g, VUIZF Al29| AR 853 e A
ot dHlz, HZY ZEEE HA2IUY
VUIE SAlol A3tk Google 53 Zo] PAE
G835 Zatd AR AFA 453 7dE Ao
91 22E= v AFAT 297 94 &
A7r A28 JbsAd dd SAE dAAE 2
T o 28y AFAT 29AY FF &L
o= HAR, on AFAT 29AE T3 A&
AEgA MZE 7 FE(Voice User Experience:
VUX)o] Algsa glom VUXE AAshs B
e gd ofelrjolse] AEIT gtk AFA
T 29AE 53 4oy VUl 2 VUX 759 #
3t R&De FF yAY Zelzx 44 9 A 34
A FastA tFol A AR 7qE F Ut
[10,11].

20113 10€ol Applert7b Hz9] IPASI Siris
ARQ o] &, oA IT YAAA FAE AHI 2 7
ol Uan] EAAHo = [PA T AAol AZH
Atk 1 23 Google Now, Microsoft Cortana 52|
thfg IPAZF olmel 483 Hlom, olz4 Al
297 54 Y3 A2ZEY 0|9 ]uto] niHy
ATHI]

PAS 2979 FHZ AFsstde Aee
20143 11€¥€9) AmazonAbZl Hz9 AlxT A
Amazon Echog ZAstHAl AZEHSon, 2016
Google?] Google Home &4 & T Aol A Al
2975 FA8H AR AA o] AstEa ITH10L
E3] Amzaong AlexaZ EfE ZYES FAO
2 ‘Sl B BHEHe $EZEIY AHAE T
st JHQ AHEAEC] W F JARE T
79 ASK(Amazon Skill Kits)S A &ata 9o,
ASKE vtg o2 &4ste ofZAolA Ade B
et itk =9 7, 20160 SKEF Fol
U FHx9 Al~¥7 SK NUGUE AHEHQ o%
KT, vlolH, 717k 5 F& ITAE FAOE o

- 347 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

g AFTeel SAHEA A dde AT B4
of oA 9ltt.

Az 7 AL BE71E AAL e A8 A
oA 1 ARAE ws ZFET 20159 B4
369 2HAd AATEE vWid 42%Y "“&ﬂi’i
om12], 2018 712 A AA A 19 64005 7
o Alz377F &HEH, A AF TR 439 2
dE FA eIl

22 ASWAZA L AI2YF 5

UEZH2E AHRHOE 14“3} ] $13 WA=
OHP(Over Head Projecton)$} A &357] A& A
2 ITV(nstructional ~ Television), CAI(Computer
Assisted Instruction: CAI) 5ol ©]|27]71A 7]&3}
Ao FHH HEe A&H o2 Wsls) g1l

AL RA Y AI2IAE BSH TFEA TS
9] EAS 7t= Aoz BA3 B £ )

AA, Sensingo]t}. Sensinge Al~3 77} A&}
o hgtE e As vt FF 7)ewd
o] AAE A% AI’“«’M%

o AEARe] wEE F
A S8 5 ARE 9EFY ZdxE AFsE

Aol 7hsstth. voprt Xﬂ‘ﬂ g 7ss =g
st gl ~"l(earning Management
System) .24 9] X w&AH 27} 7Hssith

=4, ¥gFAdeltt TV, VIR, &2 59 7|&
i A7E ARl viAATE Alxv7E 5
SAe daAgol 7hsd ¢ wAelth Al
297AE ggAsdA A 2 s 713E A
T g slon, A Agoly 3 Ao
el g5 e bE2A AANZE F e ff
g =t

AR, ZARA g3to)th, AlATAE ojX, EA,
7ek AolA ZARH So WS Feate] AL
Ak AR GALFEY wg - S Pl

A st XA wizt dAE] dEJD 7
29 CAIl W43 g, AlxaAdME g% ty
Aol 49, 49, 571 £ 5 84F 1
gk H2aus dATcEN ZH 4 2 A
AA DE7} 7458H15,16).

A, Aotk AlxgAE 2348 93 Ex
o Yasdoly Y A7 ZedA $oBE,
gtgs AlAety] Hsl AFEHE AAU A& FH
ste T AHd FFol ZastA ook Ade 7
AAAY & Pse AR AT F oE
2 3G Felzd g HIAHES A FEANZ
/~ 011:}

npAg o 2 S ot AlxN e g H
A9 71719ke] AAV} 7bsslth &, PA7E AZE
dole] FHE ZAsty] wEol PA7 AEH=
1‘41:1}01*h E}“‘S}ﬂl g4+ Aok oo wet
o] dojid o=z 7|stA %dd
*J%WW SgZelzd B H2e 7hestA st

g HslE & Aonl7l

[ex

2.3 AIZY A 7] uSZdx 33

wEHAEA Y A2 A =9 A Hor} Alx

347%2 3l ATEHe nsITHzY F8A0 F
g Favt Stk usHAE

iﬂ% A e g S4B ofYe} o] Qo &
A ZHzxe A4 F2o AU ¥ @e
[18,19].

Alz9) 7o "AlE W&
ASKE Tl AL FmA
AAE T s B Aok 1A Ee vt
o} zro] 20199 49 7]1FCoZ Alexa Skills Storeol
+= & 70,7057 9 Skills7} SE5Fo JTH201

AA 210 9 F AL FFl 15000717 F-&
M we 9 Skills7t 555 AU, oo

N



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

§ F9o] 980171 ot o] A&, Fo, F
59 99 Skills E0] 5EHo AT

F 1. 998 Aexa Skils 52 3
n by

Table 1. Alexa skills registration by category

A UES ks Uis
A 15,031 A2 1,358
o5 9,801 +2 1,162
A& 9,340 o 3 1,141
5o 7,720 A4 1,095
T 5,892 ) 941
o 3,163 @A 829
A3 3,042 |31V 815

CIESBEN 2,737 =7 631
obE 2,108 £ 244

»UlEE 1,847 AEAAA 93
7 1,715

3. 47 ¥4
24 ol
Ao tekdt AlaoA AFSol EAHA 9

oy B AFdA AR 4 A Amazon
Alexa®] w8 Skillse]t}y. Amazon Alexa Skillss
B Ao A% gies A4S offe e
riaw'y

Amazone A =FQ ASKE A ZT o 2K
Melel AfEA SkillsE AFsta wjzse Aol
7bsske], ohekdt Skills AEjAIZE A QT
ol we} B AFo)rx+ Amazon Skillse m§ 7}
dig AFSE 784 S A8

ul

=

)

O

24 27 2 P

ETH2Y & TRA2E AAHOE 74
Hele W GuFEe A 79T ¢ ok o]

Bl Holl Al AAHR] 1§ Z2A2E FQls)
71y =471 & F-H T

%74 2842542 Gagnes g::_—% w7
A BAA de AHEEI e 9 A
Abel(nine events of instruction)S ] Al 3?951@[21].
Gagneel 97kA F9AEl= F94 A%, Sa5%
AN, AR A AYAS, A28 A A, S
AF, FYFE, A= AF, F3%7), 33A 9
of ¢ 84E FAHHY ok AF & <
28 2.

B dFdAe AAAYL F49 FHLAEA
aEsfof & AFRRS FQ1sty] g AlxTA B4
ETEA AR FASEH FAAEIE FEE
Gagned| +4ol&& A&kt

7

&jc_)r—\o—{"

R

ki

¥ 2 Gagné FolE &
Table 2. Gagné’s instructional theory of 9 events

7N v-&
Sate] FolE HAFAIE 4™ &
S z3EE= A

oft

Fol9 4%

o
[
ik
ol
m[o

g3 FIHo= olfux

=]
GeERAN | BRE SEASo ANNNE B
5
RRAH | AEel Aetts WE e A
AAZ | & =R s B
AEAE B g Al U e o
Aaan A | TEAE S EE T A Gy 4
ANES AAEE HA
see Ad dUs Ade AgHE
shesohy AT d&5e 9 ek A3 |55t
K]
_ s Biol duahs AEL SeaEol
FUHE -

et ake] el tiste] AT wrgolit
ARE ATIE 2
ol A ol FolgEAE Brksta ol

2=3) 3
T e g
Aok dol F4e AETH UEe AN
A sk dolgp |HAY e HRE FFM B} >
dE 5EL V2EE e 3y

- 349 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

2 AdFgA s dFEA FHS S8 A ns
4 Skills & 30718 B4 ddez AAH. 7
& 023 Zokth AA, Alexa Skills Store AM&
A Hrldx BHAH AT HF 354 o|AS =3
Skills. 4, 2t% w&8 AlXIA i £H
A FQsHA oFo A Skills. AA, AR} A
205 BEde A F 253 AdFa e
2 749 37 Hdo] Gagned FUAHE £4
5 AL 29 Ha ) o4y vAVE 4849
Skills. #E AAH 30709 Skills 55 9 &2
o2 2

& 3 AFEA o Skils
Table 3. Skills for the analysis

A Skills ™3 E3

1 English Irregular Verbs A=

2 SayHi Language Learning Iz d
3 1-2-3 Math Gamification
4 Lingo Trip N
5 German Articles A=

6 Learn Chinese Istxd
7 Learn Japanese 33t d
8 Chineasy-Learn Chinese With Ease IINAE
9 Daily Dose JNE
10 Spelling Bee Winner A=

11 Make Me Smart JNAE
12 say what [ say Ea @]
13 Magoosh Vocabulary Builder A=

14 Curiosity A B A F
15 Learn Something Radio FNAE
16 Memory Game For Kids Gamification
17 Writing Sessions HRAF
18 Grammar Tool ol 5
19 World Mathematics League Gamification
20 Seattle English Tutor A=, 33}
21 Voice coder 29

22 This day in History A BAF
23 Listening Comprehension Practice =759
24 Math Facts A=

25 Learn Spanish I3xd
26 Teach me French FNAE
27 ALL EARS ENGLISH FNAE
28 Speak Listen Learn Ea @)
29 Animal Game for Kids A=

30 Spelling Game by Magoosh A=

ALE 9s) AAA Skillse Gagned FYol&

2 Mgom THT TAE Agse BAHYT.
Dee Wl sgAuEE BT 2A FAA

-+
2
=
rir

Skills A}% 7}
HFolv %D]-g WEWI;}L%& 427 v o
T 352 Asqith

=4, @.Pﬁﬂﬁ AA SANME A7} Skills
£ AH&ste ¢ ET W& A A
735 sjdErt.

AR, AAAA AT dANME 57
SkillsE Abg3le B9 AlAY A0 =AHE AgA
Holg Fol g5 A< s FE&EAS wfolth

A, A48 AA dAe At Sillss
AHstE B AAE A, g Qo] dgd
Skillsol A Qojml e So Ad & 9= Ao
2e o Zex At o] & o
Hstith

OAA, 5duiAlE dAA = Skills AHE &
g7 ﬂifﬂl tistel A e b7E ANE A
ggAEel S HAE Bt F e IHHIHIOl

A 7ol £3d Aol ZHx RN o &
&

o= &9t}

AN+ Skills AHE 5
&} A7t AZHAY FFAE
o SFE AVINA FE FAC] YEhde AR
Aol at .

l

AGA, 47t dAdAE SkillslA FET
W&otz vk A2, AH 75 ol 2R

of gle 4F2 3kt
npxjeto 2 w29 Mo e B e B

it

- 350 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

Ao 4 e QAT S g S 2
5 A9 Holg FAAIE AW
B A7) AeHE Aow 4o

Atk

3719 2 FAE HIBOE Gagned Al Y
FAL 47} Skills Wel HEgEo] AAFHN=A o
2 BEAsAY. FAFoRE, EAGA 84)E
Hg o2 o £A400HY WEZAE 445

=
=
o
iy
=

& FFE 44 sttt o AA
< W& AFA 39o] AEAHLE ANGE F
£ A5 duste e AH&std, 34T
A% Z(inter-rater reliability)g 25t H k. B2
L YAEE Yolr7] A Fleisse] Untsid
€ dEsion, BAAL 4z oA
o] dAE A5 A, 2107 WEZ2 F FAAL
BT ool dASA %3 1974 HES ]
st B9 Fal AAESIY Fojd dd 2}
S EEsgin22l

b
il

£l

Gagné F4ol& EAE &3to A3 A,
Fleisse] ¢utst®l Kappa Alg= 0.90 (p < 0.00D<
Z BAARL AETE i 5E AR UgRo
o, &4 235 X2 Aotd o 223l
TAA% IHA FAAE F 86.7%9 Hl&E F
g &9 A Skillsel A 4
St AT o ® Sk A F(70%), 3
S(66.7%), 18]l F=H A 366.3%)°0] =2 Hl
2 AEHAet H, ARA ] AYAFo] A&

AN eH0%), ztolst A
43.3% 9A 14330z v$ Fe HE&S B
ATk T 9AE AEES Aot

it

—~

o] &k

¥ 4. Gagné Tolol& A7 244
Table 4. Results for the analysis based on Gagnés's theory

A a b c d e f g h i
1 O X X X X O O O X
2 x x x |O OO |0 | O] x
3 O | x x x | O]O|O]| O] x
4 O | x x | OO ]O|]0O | O] x
5 O | x x |O| x| OO | O] x
6 OO | x| O]J]O]O|O]|] O] x
7 OO | x| O]J]O]O|O]|] O] x
8 O O X O O X X X X
9 O O X O O X X X X

10 O | x x x x | O] O | O] x
11 OO | x| O] O] x X x x
12 O | x x x x | O] O | O] x
13 O | O | x x x | O] O | O] x
14 O O X X O X X X X
15 OO | x| O] O] x x x x
16 O] O | x x | O]O O] O] x
17 O O X X O X X X X
18 O] O | x x | O] O | x x x
19 O | x x x | O] OO ]| O] x
20 O | x x x x | O] O | O] x
21 x x x x | O]O|O]| x| O
22 O X X O x x x X x
23 O | x x | O O] 0O | O] x x
24 X X X X O O O X X
25 X X X O O X X X X
26 OO | x| O] O] x x x x
27 OO | x| O] O] x x x x
28 OO | x| O]J]O]O|0O]|] O] x
29 O | x x |O| x] OO | O] x
30 O | x x x x | O] O] O] x
= 26 14 0 16 | 21 20 19 16 1
H] & 86.7%46.7% 0% |53.3%](70.0%66.7%163.3%153.3% 3.3%

=T A0 F, b-Sra ZHAN, A AA A AT,
EAFABAN, AFANAE, FFYFE, TS

2, e AB7), =A%) o] Bt

41 799 9%

Fo8 H3o] Wy d Skillss AA 3073 F 26
AB6.7%) 2, A 27 9717 = 7} wo]

g 249t AR AgorE: 7 559 F
o9t HE E7] A% gdsta Avdes A,
7ot gej2 T8 AT “Learn Japanese”

- 351 -




Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

Skilse] 4§ QRFS Fe AY Lot HEw
SAZe BRSSO F4BEY 9 BAZ W
1

‘Text to Speech(TTS)’ *4]& 43
Hho] al mEwg 21]%’3}% A3 2, 449
iy

42 SFEFE AA
SEEE AA SAV) HH9 " Skillss AA 3074
of A F 142W6.T%IAT. F8& AEEE
“Learn Chinese” oM+ ShEAEONA AL
35, AAxd 59 S5 U8l ntEE F
Aol A At ol tid MedS Fojgitt
™ “English Irregular Verbs” , “Spelling Bee
Winner” ¢ Skillse 7153 &g Eo| HlaA
deotAl TR L, g A A
AEE AT GFEEE ANste AL 2
A BN FHE AL oHA Fou His)
71871508 49 Skillslde AF
.

rE o me r

=2
= 3t
7

A

N

it

43 AAAA ABAS

AR A A=) wrgE Skillse A 30
o 4 o F 3 A= gtk oldd 9l
71€d @AV FFE HFHE AR HGF

Stk A% S WES AAAL SR
A4S Fg3te] Qe 529 olslg TEE)
4 &Aoo LTl B Mg 715
ARSI Stseee] A Qs ATAs A
o Bk TEu @A AlLIA EFEANE o

Jotr

O
=
f o Hy r[o L

S EBEA

= W

stof Aj2E Fdze QWA F5ES T4
st 5 2719 Aed A Thed Ao

44 AFAE AX

ASAE AA7E wgH Skillse AA 307 A
# F 167(63.3%)°1th. AFAZT} AXNE HE
A9l Skillse  “SayHi Language Learning” ,
“Lingo Trip”, “German Articles” So|t}. ©]E

& Aol &L Skillsol A EEASA A3 u
g =de AN A8 dolnl 4¢ EHET
T3 “Animal Game for Kids”, “Bird songs”
59 Skillse ®Bo A AFAE xﬂ/\]é <3
et Bt 47 FEE $047E SHzn.
4.5 Sa¢dd AF

ShEetd AlE SAZE v Skillse A 304

o] A # 2174(70%)01 ﬁ} T} 9] Skillsel| A 8}
EAEANA T et 9

I5 S8 did dHE A
= A= UrE}kkE}. g Eo| “Speak Listen

Learn” 9] 7% ko =9 gF&Fo] g AN
(‘Y& %ﬂliﬂur o] & HAEAY 1 9 b
3 25& A 2 )9 q5EF 4 EA
gt 287 EYUAM AEo] goW $HAT ) §
of AlFHEL Ty, £ wAE dwkAd #AFHY
H gy ezl HuEgs W gi 723
TEA AL AT F AU o= FHFEE
HEgo2 48 E AlaYAY EAY a3 S
AgstA Adshed A 7] WEY 5
ol WHIAlOlA 7F AT Ev Fud et



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

%S Ao ZA Beto] 7h5d Aol

i

I
N
4

FHHE BAVE vk H Skillse 2073(66.7%)01 %
o $YH5 TFE AAES FAHOE 4
R, “English Irregular Verbs” & “sink®] &AF

¢

B4 3 3 2o ARe dsdoz AN
o 4AY FUH FIB FEDT WA I
Skils= 4EAEA IALES B e &
AN7E F2b AR gu. A8 S

23 % 24

“Teach me French” & W %3 FHNAEF
SgEAEA s WES diHo
= [e)

=ZE0 2=
— T H bl
ot MRS dgel 738 FosAs YT

‘IloEA g o] WgE Skillse A 3079
Al F 1921(63.3%)°10tk. 1 % 12( “Grammar
Tool” )& A&t BF Sga Fd ol i A3
sews AFstar YA

E£3] “Animal Game for Kids” Skills®] 7%
SAEOl Y FAAA T WA I
(corrective feedback)e Al&ste ohal, FA7}
S oloprjatd F7h AR} JEE AFH T

1 oA W EAT e 7I¥E 0 9
ol =

s ¢
o gg2elYtar e AEe 9 H, H4ad
b dgEkA 2ak “UEES SUA Q. o] 52

o

¢ -

Walt Disneyd] t}~2ZE FYHZE Z 4HA &

=0l 8. T3 2L F7F AHY A AgHT
7135 Foqsitt

4.8 FPH 7}

71 dAZE vy R Skillse AA 3071 A
g F 16703.3%°IdT.  “SayHi
Learning” , “Learn  Japanese” , “Learn
Chinese” & SsAE9 38 W&s gse
npRe] A=z AFHUL,  “English  Irregular
Verbs” , “Memory Game for Kids”, “Spelling
Bee Winner” &2 3 W&ol ot 3ol A3
=tk 3, Kids Timesghs ZH2E 47814
stot. gk, B BEAYA Skillsol Al Al E AT
FAR7L 75 EskE FH2E AFse “Kids
Times” Skills= mhF] #H=ze AH 750 EF
Ao FHFol glon, H7t Ao uwet A=
0E s Adg et Asdt. eHe st §

A& Hatx JE &g Zdlx  “Kids Times”

Language

Skilse 7207 487 FRE FAGE 425
S o Aele Aol we S gol B
meel Az ANHR, of Azl Awstel RE
FE EE N FRE FHAU oRE FHA
% dt Adeez gE Zdzs AgE 7
Zo A% FaA b A%, Aze AEAY
% Qe A7k ANEE, o AHE FASHA
S5 571525 S4¢ AN Bt

49 HA st Mol F4

29 dol AL 3049 A F @ 14¢]
FEHRG Y U T FYsA dA 9 HolE
13 Skillel “Voice Coder” ¢ A4 AlAT A

g 53 A&UIA FESIA] DR

3



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

AAR ddol AARoR BYgdd gAd AY
& oA gz wol A £4 & Ut 7
A5 o] HAGM 2H Unt ATE 5k,
o]Z A AYsA Bt A9 Mol Zdl
z AAAN AAH R FgstE FE3| HEo] 7}
53 Q4o

5. 28 3 24 3%

© o487 FA de AlzxTA 2 Al
StEd29 WsA F87tede AAA
Awstr] s AFHAD. o] 5 A3} Gagne
< FARE g8t ARI|E 93

ARE Al 297 Skills 30F] il 9714 4
Qa0 ZAT BAE AP

AT 4 Gagned| FHAH 24 F F9Y
Z86.7% — g AFT0%) - FIEHFE
(66.7%) — I =¥ AF63.3%) — AFAZ AA,
TYH7HG33%) — FFEFE AA(46.7%) — A
o} AolgH3.3%) — ARHA A ARAF0%) =2
Z BEAUAFEe] A&sta . A7ARE B
Astd, Alx9 A7 743 sk A4As 47t
oY Hzo oy 2EEAoH, SFAdUE H
¢ TP ol AF = 77 dA84L
2A AA BAUFe 23 7tgol dHUT 1
Ayt BA|9f Aolgd, ARAA AAFE A
Z g E T A x Ao HAE A

AA 2707 WEYAE 7Fo2 B A
2o AHEE, 1337 WEGAU F 493% & A
WkEe] 247t wIE AT

37 Ade e 22
A, Z7|GAEE &1 F&

(e}

Of¢

u!

Hold st EAAYF} &84S =017 AZ Al

)

DEeg 847t 2o AAHoE AR

AATE ol & 93l Gagned 84E5S
e A o] BoR g aRAH &
A AEA" HALHF Jdo] A&
of gt

A, SHHOE AYEA g F 849
o Mo, A QAT AE bgE
A HEHA &2 AoE EAT 4 g
go|o} Ho|gge EHH Sy sntos =
Agol AgHE Aol opyzt B} A3}

€ 9As g 2dz2rt &

olz Bt AAAA AA A FE3

1<)
2 o
o L

i
o
~

o
ox i
o r:f? i

b}
o

o

2
J
1
o
£ pit
b 2

L o 2
B N o X

o
N
>

= 40

tlo of rlF Lot
S
NS

=
1
e olf

o
E
©
o
g
i

>~
>
=
)
1>
=
o=
)

10,0007 7V7F2 A& '
32 Skils 5¢ 25 AN m55a70 7]
W e Hz Ed ngol ARH AoE
R

osh 2& AFATY ATAT BHo| me
5 Alz3l7 m&Edz BHL P AdLe e
3 2g

3 A4S SGsAsdA AsFeEN SFaH

|



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

ATE AL G2 Yk oA A M2k
37 % ool S3e AAAT FEE 2 9
o ol Sl dAEe Fevitel FFol
ARAGE ZW0E o 4 Yu, yHoEE
WES AYEe AFANE BEEFRAY §
AHG 4T A5HE FAHIE Bk o)A B
WASHE 33 %L%El Al A 9] WA 3

ol 4 Alz3ARo] Gt

1
122 U] AT o

Boig FEAE 45 2d2 A sd

o Iy B AT M B4E Alg giEe ¢
A7 RS A5 718E A E Ao AF
SAY 71E MH| 29 A E

R
AL A A A2 D
° S

3 A1E 4 Stk

AR, FAF2(constructivism) S 2t &
A& dAolth gEAFA nsfHaTdoE
A g A%e dEste TAFYE AIRYAE g
FHAZ &89 FdFA AFEH
(self—regulated)oi Stgels o HHog A
48 & e $4& AYx 9o Jonassen[24]
7 5 AAS BsAssi 4
Astal AFAste ggofnE Zoh)
% oj9} & w&AAE
AN A= 1y

g gaoltt, EAG/ES Skillsel A& ol 84
Bl SE31 SAUA Ak 45 el Ade

AA AT SASAY AAH FdS
= :[L/HQT;].I:q _5_},2:;1_;0 O]Etﬂ- T == Eﬂ
S 8 w1 ggs
nATe R, B4 S
71 Alxv] A9 nFehy:
7H4 skl EulE =2 o3
TEHL Aok Y g
T SgdA dgEol oW te AFHIL e
B, Al297 79 BEZA2NE oSS HE

10
T ¥ Sl 284 G ardn. 48 S
04 SRt Flste WY 9 WES 7N

::2

(A

A A

ok °*>:
- 1’0{‘
o i
> oo
B rlo
of

of
>
© —
U

i
J
£
oot
=2
=
olo
oft

J.L

Zelzxoltt. & AT %QEH*JOH% ZHHA o4
AR, ojgt e TS BHAF1 e 2E
Al el A &3] “Kids Court” Skillse o
AgdA A, A T Bgd 9LE FsA
Sl YL oy HEWE &9 WA
TEEE AU2HA 2 F e dFe AT

1oglom, EXgateld  “Memory Games for
Kids” dlM&= o 57t AYE AZE &
A ATE AFE 7lse] ATEJUS. oJAH ¥
A gy AA B ol A4, EE § 7l%e Xﬂ
AN 4 em, Yot 3]
(project-based  learning) ¥ EA7|uEG
(problem-based learning) & Tt wAA o 7]
Hhgk Al29) 7 & EH 2 :r“q o] 7}s3tth.
AF7HA Gagné 9 4
AE BB OE AlaYA n&Ed2 s AuR
1 WIS BASYY. HAaszEAE 243
AE} WEET B ufA e} Hws Bobe w Alxy
e 7P A2 Mol NAE AeE & 4
4.1%%%3_ﬂ3ﬁ2<51451%23§
A& Fgete] AAA] wg
AA Aol o] FojA AL o]l FFatelA Al

Z2AHE

=

- 355 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

z9 o FH9 R§EH} And Holth

References

[1] Smart speaker, https://en.wikipedia.org/wiki/
Smart_speaker, Jun. 2019.

[2] H-T. Yang, and D-B. Kim, Intelligent
personal assistant market trend and domestic
business  anticipation  [The 4" industrial
revolution trend3], Trend and Issue, Vol. 35,
2017.

[3] User interface, https://en.wikipedia.org/wiki/
User_interface, Jun. 2019.

[4] Text-based user interface, https://en.wikipedia.
org/wiki/Text-based_user , Jun. 2019.

[51 Command line interface, https://en.wikipedia.

org/wiki/Command-line_interface, Jun. 2019.

[6] Graphical user interface, https://en.wikipedia.
org/wiki/Graphical user interface, Jun. 2019.

[71 Y-S. Kim, Understanding smart speakers,
https://www.slideshare.net/neotevan/aismartspea
kerlkkul80813, Jun. 2019.

[8] G-E. Jo. and S-I. Kim, A4 study on user
experience of artificial intelligence speaker,
Journal of the Korea Convergence Society,
Vol. 9, No. 8, pp. 127-133, 2018.

[9] Intelligent personal assistants, https:/patents.
google.com/patent/US20030167167A1/en, Jun.
2019.

[10] J-H, Choi, and S-H, Lee, Voice recognition
Al assistant market trend and implications,
Information & Communications Policy, Vol.
29, No. 9, pp. 1-37, 2017.

[11] M. Jeong. and S-M. Ko, A study on the user
experience evaluation for the Al speakers in

the long term of use, Proceedings of HCI

Korea, Vol. No. 2, 2019.

[12] Smart speakers in households, https://
voicebot.ai/2017/4/14/gartner-predicts-75-us
-households-will-smart-speakers-2020/, Jun.
2019.

[13] Smart speakers: Growth at a discount, https://
www?2.deloitte.com/insights/us/en/industry/techn
ology/technology-media-and-telecom-predictions
/smart-speaker-voice-computing.html, Jun. 2019.

[14] H-J. Kim, Educational technology and ICT:
Meaning and research trend, Proceedings of
the Korea Society of Educational Technology
Conference, p. 90, 2015.

[15] J-E.  Ahn, and Y-K. Jun, Review of
educational applications of  artificial
intelligence speakers, The Journal of Korean
association of computer education, Vol. 22,
No. 1, pp. 93-95, 2018.

[16] H-J. Lee, C-H. Cho, S-Y Lee, and Y-H.
Keel, 4 study on consumers’ perception of
and use motivation of artificial
intelligence(Al) speaker, The Journal of the
Korea Contents Association, Vol. 19, No. 3,
pp. 138-154, 2019.

[17] M-S. Kang, Al speakers as educational media
(Unpublished material), Konkuk University
e-campus, 2018.

(18

R. Clark, Media will never influence
learning, Educational Technology Research
and Development, Vol. 42, No. 2, pp. 21-29,
1994.

[191 K-C. Hong, Issues and directions on the
effects of instructional media, The Journal of
Elementary Education, Vol. 17, No. 1, pp.
47-78, 2004.

[20] Alexa Skills, https://www.amazon.com/alexa-

skills/b?ie=UTF8&node=13727921011, Jun. 2019.

- 356 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

[21] S-Y. Jun and S-D. Kim, Instructional theory
(translation), Hak-Ji Sa, Seoul, Korea, 2000.

[22] B. G. Dates, and J. E. King, SPSS
algorithms for bootstrapping and jackknifing
generalized measures of agreement, Paper
presented at the annual meeting of the
Southwest Educational Research Association,
New Orleans, LA, 2008.

[231). R. Landis, and G. G. Koch, The
measurement of observer agreement for
categorical data. Biometrics, Vol. 33 No. 1,
pp. 159-174. 1977.

[24

D. Jonassen, Designing constructivist learning
environments, in  Charles  Reigeluth(ed.),
Instructional Design Theories and Models,
Lawrence Erlbaum Associates Inc. Pub.,
1999.

T Hevents) &, “Fo8 g7, “FUER A
AT, RREAY AR, CSadd AT
“ZFSE%E” , “j,]l:Hﬂ Xﬂl” , “Asglg7]_v, “J]_ ]
9} Holgg” & ngog ol HLry Bi3)
At d7dd “FoqY HAFT, “SGEdd AT,
“FHRE T JeE0l AlzIAd F2 A 8H
e, ARRAY ARAST, SR g Ao
< 9% 715 AUE FEEA Yskrh. AFA
7)gkate], Al 7 o) 23 oldfd| 7]ukg AA|, Al
29AY Ned &4 83 A, FAFY
(constructivism) 35 sty A& AA, 023
A Ao A8 Fol AdHUt

)

01-

Gagné o) &d 7|83t AlAY A &
= B4 9 A8 d+ : Amazon
Alexa SkillsE 4o &

ahEAl A4R% ug? o 2
‘Aot wgEeg GAAY
LA L w5 F e AT
‘A G w5 EF G 2T

2 o

A5y ANQAHA ‘E‘.‘%‘% 85 AlArtificial
Intelligence) 23| AE S471% A4 JEjF o]~ &
ZAellA A-gAret *JEZ—.‘% to2A ez
o}. Amazon& Alx¥]A Skills A& 743
BAE MEsty glon, a5Zd= 49
E5 FUbet Uk ol wel mKelA
483 AHgol 301 Ao d=d)
Gagne F4ol&ol 7|Wket Alxg)A 3%
< M3t g5 TANEE AN
Ak old wet dAVIEA s AHA 3070
Amazon “Echo” ] Skills& o2 Gagne?] 9714

o IN' ru[o

byl

o
Al

= [~
re &

= 0
o pelt 41 M
A oot i omjn

4

5ode
=o.1__:,

- 357 -

Jun Seo Park received his
bachelor’s degree in the
. 2 Department  of  Education
from Seowon University in
2017. He is in the Master's

T
N /
course of

technology at Konkuk University, Seoul, Korea.

Educational

He is currently a teaching assistant in the
Educational Innovation Institute at Konkuk
University. His  research interests include
advanced  technologies for education and
educational contents. He is a regular member of
the KKITS.

E-mail address: imas765pro@naver.com

Yujin Kim received her
bachelor’s degree in English
and English
respectively. She is a

Education,

doctoral ~ student in  the
Department of Educational
Technology at Konkuk University, Seoul, Korea.
Her research areas are instructional design and
educational use of technologies. She is a regular
member of the KKITS.

E-mail address: gkgk2004@konkuk.ac.kr



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 14, No. 4, pp. 345~358, August 2019

Minyoung Kim received
the bachelor’s degree in he
Department  of  Computer
Science  from the Korea
National Open University in
2013. She received the M.S.

degree in the Department of e-Learning from

Korea National Open University in 2015. She is
in the Ph.D. program in the Department of
Education Technology at Konkuk University
since 2018. Her current research interests
include artificial intelligence, learning content,
and IT device. She is a regular member of the
KKITS.

E-mail address: kmykmy79@konkuk.ac.kr

Keol Lim received his
bachelor’s degree in the
Department  of  Education
from Korea University in
1997. He received the Master
of Education and Doctor of

Education degree at Teachers College, Columbia
University majoring in instructional technology
& media. He is currently an associate professor
in the Department of Educational Technology at
Konkuk University, Seoul, Korea. His research
interests include advanced technologies for
education and the digital divide. He is a regular
member of the KKITS.

E-mail address: gklim01@konkuk.ac.kr

- 358 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


