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In the study, a convergence model of a mobile-based English speaking test was developed.
Based on the needs analysis from Korean college students, a speaking test App for i0S and Android mobile
devices was developed and its test validity was examined. To develop the test, test items, scoring features
and scales were developed. The result of the needs analysis survey showed that 69 out of 87 (79.3%)
owned Android phones whereas only 17 (19.5%) held iPhones. Based on the result, an English speaking
test App was developed. The technologies used for the test included HTML5, the Javasciript bridge
technology, Node and Express, and Mongo DB. In the experiment, five examinees took the test. The test
validity was obtained in that all the functions of the test were successfully operated and some feedback
was gathered.

® Key Words : Convergence model, Mobile Devices, Smart Phone Apps, English speaking test, i10S/Android,
Validity
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[Fig. 1] The Administration Flow of the EST
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(Table 4) MongoDB Collection

Collection 0|Z a9
BizUnit Sl AEE HE
ClassMember Y 54 AR
ClassUnit T QIEE] AR
Evaluator 7kl QUEE] FR
EventQueue g A
History o]z g
TopicSheet Al AR AEE AR
Users TEE  AREA dEE AR
perform Alg 3 oAEE AR
publish A o8 JEE] AR
report AT AEE AR

MongoDB& 3491 2~7]nkE n)2] AojelA] il
A&k Hlolg o] 2ot} A ARg-ak= HlolE o] W
go] ~7)u7} A}, A4 AFEE= 2 MongoDB H|
olH] dA4|9] JSON FEl= thaat 2ok

= User Collection Schema
784 ALgA) HolElE T ik 271918 3

W loginTime ZE=5 743},

"id"  "red”,
"uid” ¢ "red”,
"email” : "red@email.com”,
"pw” 1 "1237
"name” : ",
"prefix_title” @ "
"sufix_title” : "Prof.”,
"clientid” @ "352455051816262",
"classUnits” : [
{
"clsuid” @ "7TkWxj_RB,
"date” @ 1411982787

1,
"loginTime” : NumberLong(1427602062744),
"clsuids” [

"m]dgJS28"

= BizUnit Collection Schema
{

"id" © "mJ80O4DRB”,

"bzuid” * "mJ804D

"name” @ "B} A ot

"clsuids” : [
"myty]S28",
"T1VeyH3U",
"mk8g1Hnl",
"mJdg]S28”,
"mkilkr2l”

= TopicSheet Collection Schema

{
U /_i d//
"9b2a93661ea601dd859c72243d 7aad4e38h5{232",
U /t Si d//

"Ob2a93661ea601dd859c72243d 7aad4e38h5{232",
"bdate” : 1422671641908,

"topics” [
{
" idr
"effaa221d4486fe9870e08b57dcf06439d1dal9%”,
"tid”

"effaa221d4486fe9870e08b57dcf06439d1dal%e”,
"hdate” : 1422671669861,
"title” : "Read aloud”,
"direction” : "aaa”,
"duration” @ "60",

"warmTime” : "10"

]v
"name” : "topic sheet #2”,

"clsuid” : "m]Jzn9vOB"

3.3.2 Node JS Restful M&E AH

Restful A/H] =5 918k¢] Node JS Apps tha3} 2]

TEFATH19].
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(Table 5) Restful A‘lHlA% |%,_ Node JS App 7]—;_ 01 2= E'_H]'C,’J 7 7]9] ‘o{"o:j]' HH_]Q]
2E 0|2 Mo steglo] Aol A A$-HE 242A
B = W= 2A9)S Eoke] AREARY] AR S
app.js application & ™l & =9 5:913 ) ’
bizjs i i P o | AT 4E AT $4 % FAS MY
bizmain.js AUz 24 @8 HAE BE el *  Bitrate : 192kbps
- = - == e format : mp3
Server.js express =& restful ¥ BE - —
- — T2 ERol HHA2 EI NEXUS 571715 tid
storage.js Farn] Feteldds o %og*o FAG 2ARAL of 7171 e e 3
rest/biz_unit.js XY 24 restful api & dEE A9g
rest/topic_sheet.js | F¥ W& restful api L& D/only (10298):
rest/upload js A2 A% restful api RE [CameraController.findSizeForSquare():240]
camera size = 1280x960, square size=960
rest/user.js AL-&2L #E] restful api EE D/only (10298):
[CameraController.findSizeForSquare():240]
camera size = 1280x768, square size=768
D/only (10298):
H o 23] o pe = o] nlel Y
2 A7 E 3 okl [Fig. 20004 2%e] I EST [CameraController.findSizeForSquare():240]
ATlEE ]le% N } 2Tk A HA| g].tg_% el EST camera size = 1280x720, square size=720
D/only (10298):
o] 575 S BT B4 s 19 HASH] A [CameraController.findSizeForSquare():240]
HI3lo Al o S o camera size = 1024x768, square size=768
A o)tk AR st AHAl shdolt) Dlonly (10298):
[CameraController.findSizeForSquare():240]
camera size = 800x600, square size=600
o D/only (10298):
Wirocuton yoursel [CameraController.findSizeForSquare():240]
Pitum Stcryintng =oqap| camera size = 800x430, square size=480
Ouecttoing a pictum onoxlo D/only (10298):
e == | [CameraController.findSizeForSquare():240]
camera size = 720x480, square size=430
D/only (10298):
[CameraController.findSizeForSquare():240]
o — camera size = 640x480, square size=430
D/only (10298):
[CameraController.findSizeForSquare():240]
camera size = 352x283, square size=288
D/only (10298):
[CameraController.findSizeForSquare():240]
camera size = 320x240, square size=240
D/only (10298):
4. AE‘ o 7&'?']‘ [CameraController.findSizeForSquare():240]
] camera size = 176x144, square size=144
2014\ 102 3y 5 oo m AJES AAlsked
_ _ - - Z7) BxAQ 640x240=2719] 483 7)== NEXUSH7}
Aedon HolHE sk, LE NE 7550 A A5H sgkon, ofi= wula 7|79 AL whe} @
<Table 6>¢] A} 2o BYH o 4FHE A3} el
At} o3 Avl= ESTE] 7144 253 &8 gk ol ol A 7] BA 9 A1Z 913 1280x960517] 9] )
S g 71EEen, I o Qi AEH 1S BYY
HIeE BojErh 7|4 AREE J7lES ol A7)
ez FHUT 7Ied FrPlEs e s 3 Aot B2} | W3C Markup Validator V1.3 AH] 2% o] §3to] shej 2§
[20, 21] S| | YslolAE PFel FTP HIMLS vhaql BAYL 5
g s2iM| Adalar).
ADIE Fﬂ%jﬁoﬂﬁ sh 44 E‘lé &5
(Table 6) The Results of Administrating the EST of gser ; : ff E‘? 'f';
Ser - Fw T T
100Mbpse] 9] MESIZ 87 59 84 AR, MEM Ueers: nz  uz 22
o 24 Y 1 T9Vbytes 21% rqo :)’k-l User 4: =& =5 =5
« 94 W2 Blbytes 19% B2 User5: wE HE e
ot © 574 ok 31 28Mbytes  11% HloJE] 27119l =9 monogo database shardingA|#A ®|o]E]7}
TS o o4 T 4 321bytes 13% o3} o] &4 =08 3ol
© &% ok 5 1 86Mbytes 231 012 sh.status() BWHE Tt th37 22 shard
o W3k A 2Mbytes / 87% == 252 Mbytes/ = 22A Au= g 2 9o
o it F3 252Mbytes/ 22 FTd AE S Ed b
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——— Sharding Status ——-
sharding version: {
"ad"
"version” @ 3,
"minCompatibleVersion” : 3,
"currentVersion” : 4,

"clusterId” :
Objectld("529¢ae0691365bef9308cd75")
)} shards:

{ 7id" @ "shard0000”, "host” :
“192.168.169.16:27017" }

{ 7.id" : "shard0001”, "host” :

“192.168.169.17:27017" }

HTML5 7]% 719+ EST S8A/A 828 ek=o]
/A0S < i

HTML5 714 7|4t EST &8 ZA412} fuflo]#] -5

=  HTML5, Javascript, JQuery ©]-83}] native 5
o] XS 93k Javascript bridge 7]% #-&

= Node®} Expressg ©]-&3t AW 2 M5 7|3t

o] Basl Aglo] 7hehelA web AlH| A2 -8 ek

T 9L ol
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