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ABSTRACT

Due to the explosive increase in digital data, big data technology is using physical computing
that undergoes data generation, output, transmission, collection, analysis, and processing
processes is being used in various places in society as it enables prediction and customized
services through data analysis. It is already possible to calculate in a form that facilitates
real-time data collection and analysis using MBL in science curriculum. However, it does not
provide a function to collect and view data generated by multiple devices in one place, it is

") necessary to observe real-time data. Therefore, this study was to explore the possibility of
Chock for using big data technology based on physical computing centered on learners in educational
updates environment. This study was also to examine the principles and research procedures of
physical computing and big data technology, and to present educational application plans
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Introduction
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& A5, 887 d3Fe BA15H= A74Kim & Hong, 2016; Kim & Kim, 2016; Kim et al., 2015; Shim et al.,
2014; Shim et al,, 2016)2} ZHo] W82 M-S B 5= A7 2 sw T 7|4t vo|A 18-8 w4shsm s
AH(Lee & Ha, 2016), SW 353 7|8FH|o]7] A A = & 7dsto] FA Ak, AAIS, + 91%4 3HA
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Methodology

Bigdata Processing
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Data Measurement

tlole] A/ & 574 o= A AlAl & HlolEl & HAE 71712 Uje] o} Az Egjo] e = X2
Skl 1 ANE SYohe Q1 w & ZFE WAE FH oo gheh(O'Sullivan, D., 2004). ©] 5 HEH6h= 1
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Data Transfer
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Data Storage
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Data Analysis
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@ come A B [+ 1] E F G
1 time: walues
2 2FE 130 11.43 .
. . = 3 S8 13116 11.66 . -
13:28:42.059 -> DATA, TIME, 11.62 AT LB B3 c " s
13:28:47.081 -> DATA,TIME, 11.52 5 2F 1N 1155 [PLX-DAQ I~ [Dcwmkdead Dt
13:28:52.064 -> DATA, TIME, 11.50 R E o s Settings B oteiustan
13:28:57.068 -> DATA,TIME,11.50 a 23 1314 118 Bty 1l Pt
] 2F 13148 11.52 Baad: | ps0 -] "“‘"‘""’I
13:29:02.067 -> DATA,TIME, 11.55 10 SF 135 1152 - ™ I
13:29:07.073 -> DATA,TIME, 11.66 N ek 11.62 freoneest o
1 115 p“ﬂn Displry direct debug =>
13:29:12_.07¢ -> DATA,TIME, 11.52 13 SR 13208 11.52 Conmact
2
13:29:17.076 -> DATA, TIME, 11.55 M —an e e sokowa | -]
13:29:22.113 -> DATA,TIME, 11.67 :3 g::gﬁ; :12? [ Controler Hessages: ]
13:29:25.415 -> DATA, TIME, 11.50 8 2% 13 15 (ST N—
h ¥ 19 2313235 1162
13:29:30.444 -> DATA,TIME,11.62 2% Ti8e
13:29:35.445 -> DATA,TIME,11.52 21 2H 13248 118
22 2E 1325 15
13:29:40.449 -> DATA,TIME, 11.55 by om0 1182
. . = 24 28 1330 11.6
13:29:45.451 -> DATA,TIME,11.60 i S i T
26 2F 1331 11.52
5 ; :
FIAE =38 et 5 UK i; Qi :;: : :1 $

Fig. 1. Arduino used to collect input data in serial monitor and PLX-DAQ plug in

Extract Value from Data

ofz] BA] e} viol whe} 71 e Hlo]El= HIEY I oA AR T2 AFESo| AL o] 7129l
AFEE0] Al ZoHA] Fohs MEE 715-S Algshe AFRRIE Yol o] 8&ke] et g Fto gt dh&
AMBIA 5 AS2E-S 55 A58 AlAES Q5] AAIE garelSol| of&] dlolE] & x{2]7} o] o3l
o}, DA HFE 7|5l A= ofFo] ool DCRE| 9} 22 2| & Adsto] T2 e 21t B 1
Tl RhA 0 8 AEE| 5 8 4= QlTH(Yuetal, 2015).

Practical Application on Bigdata processing

& A= e} FofollA] shgAt A o7 WA ZFE 7|Hke] Hgo]E 7]l tigh &8 7t
g BAAk gt A= 202019 11 23U K8 29U 7kA] obFolle B E S 0]-§5}o] Kt A xaht Ujof]
A AASEAAL Rl H k= Fig. 29k 2

Data Measurement

\ 4

Data Transfer

\ 4

Data Storage

¥

Data Analysis

Fig. 2. Practical procedures
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Aol E8e 4 G40 79 skl Yol A s B-5o] FHESHA| o] R A A = w4 R o] 2fol 7}
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Table 1. Arduino Sensor Model

No Sensor Model
1 Temperature
2 Humidity DHT22
3 CO,
4 TVOC CCS811

©

27 FH|Z 98] opFo|l HEo] 25, £ ojAteteba E3)HAR7|SHE(TVOC) AIM S AEeH 3,
obFo| = IDEES &-85}0] 4712 MM ZRE| £ 2 15 742 © 2 tlo]E} 5 1451 PLX-DAQC! 43
o] 7h53HER AAT EE Fig 49} 20| WMAsiIT) At 2 2 E7} 92 H 0] % PLX-DAQE] HlojEl 7}
S A S Folsto] elofe] 274 9 M4 o5 A5 7o) nh ofFol i x| E 7t mAlol A
2|5}gick.

A} Azho] wet 2ot EURe) Zin), F7t ) 14 5 elo]Elol] g7k n] A =
st steglol 9 Az E o] 242 Qla] A o] B2 4 Qe 7Hs/dS masto] Al 317 271 9l efo]
E| W% oln 2 2|4 0 2 whateln Heolglth £ E S8, 1k, ojAkslets B 3]0 Q7|51 E
(TVOC) 5= tlo]el= 2710 uf2} 253142 7131 F Azt wf2 Jej=a AlZts)sl7 Lt male] 271
M2 Aagke] ol 5 v @ BAsH=t] E-85i3ict
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@ 20-c| OF50l= 1813 B O X
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void setup() {
Serial.begin (9600) ;

dht .begin() ;
Serial.println("CCS81l1 test");

Serial .println ("CLEARDATZ"); // OIOIE] Z=2[=H(2H)

Serial.println ("LABEL, Date, Time, Humidity, Temperature, co2, tvoc™); // i &H4

void loop() {
float h = dht.readHumidity(); //STofE HHEE nF 4000 22 HEENICEH
float t = dht.readTemperatur=s(); //EIals HHEE H=4Ml 22 MAELICEH
if({ccs.availakle()) {

if(!cecs.readData()) {
Serial.print ("DATA, DATE, TIME, ") ;

il
H1

Serial.print (h); 7 LA

Serial .print(",");

]
H1

Serial.print (t); I
Serial .print(",");

Serial.print (ccs.geteC02());
Serial.print(",");

Serial .println(ccs.getTVvVoC());

f—

delay (60000) ;

Fig. 4. Arduino Source code
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Results & Discussions

Timeseries During the Day
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Temperature & Humidity
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Hlol 2ot S=7t7H 0 7 Wstehe o] T A A YEFgT.
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CO,&TVOC
AT AP A ol A SAFE ATl whE o] AbstekA B ot FH R |3 E(TVOC) =] ¥
SH=Fig. 63+ Z4th
ojAtetEtA 5 oF FRWAR7ISRME(TVOC) & =2] Ha} sl o] FARRIAL 2% o &k of Hal 7H]
O = W3ohe /gl 2A YebtTh £3] 37 -85k 11AIFE] 20A] Atolof] a7t == 2] 2| A| Lret
£ A0 & Holalgte] Eaat WS o] s A0 & Helrh Al 7] FollA] oj4tatetArt shso
0] %= EIHE BA3H A1(Lim, 2015)0l14] 5H 59k B F0] Yojub= Fo] 31 F2 ARt &ttt
el =380l FFE vl 4 Utk ol H|Fo] 4ol M ) HEte d o 4= Q=94 2l
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S A S Fshe weSE o= o] E 4 Qlrt.
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0| 248zt (ppm) TVOC(ppb)
3500.0 l 450.0

400.0
3000.0 A

N 350.0

2500.0 \

300.0
2000.0 2500
1500.0 200.0

150.0
1000.0

100.0

500.0 G
0.0 0.0
E! =t T = = & 2
=== AFHA o) —ZO| A o2 A A tvoc oA tvoc

Fig. 6. CO, & TVOC during the day

Timeseries During the Class

HAA 77 7|5e] HEolg 7]&2 g8t 574 B #3% HlolE FollA 1 Xgol| whE HSkst
+ P2 AuET] /sl 119 23Ul 299 FolA U A 102227 E £ £ 10i27H] sidshes &
3507119] Hlo]El &= 2ot Hwt gt o2 AFEsto] T e BHgh H o] & RAJsiqich

roll —_
i

Temperature & Humidity

o)A A A S0l A SeH ol whE R oF S o] ¥sh= Fig. 73 2T

TG AEF 10 2R E 5027 o] I £ T& T 1020 o127 7HA] 2=9F F=of Ha}
+ A dEUA] 98381 o= W2 32 E85he AFe] E5o] 2ot ol I | A e
Ao 4ol Hlo Y2 2ot =2 520 FRE 7Hlet ol = A Y

3]
A 22 Gol L Aae 2po| = sl g7 ek Hedo] Rl Ao = Helth

i==lgo] BE(%)
27.0 39.0

l 37.0

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

cAEMeE —Zodes o APgMEE —Zodss

Fig. 7. Temperature & humidity during the class
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CO, & TVOC
7ol at A A B0l SAek ol uf2 ol akshebA 5w ok F31HY R 71 8HREE(TVOC) o] ¥
Sh= Fig. 83 2t
0|t} Bk (ppm) TVOC(ppb)
3300.0 400.0
350.0
2800.0
300.0
2300.0
250.0
1800.0 ‘\- 200.0

150.0
1300.0
100.0
PREtITEE 50.0

300.0 00
--AEM o2 =94 02 A M tvoc Z oM tvoc

Fig. 8. CO, & TVOC during the class

O

73] A 0] 73 9- Y A&} o] & FAHA o] atstekA HE ot FRUA-R7IERME(TVOC) 5 =7t 5 7Fst3l
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+Y F5 o|F 261?51 ojAlglEkA 5 of 23R 7|SHHE(TVOC) B E7t Z7 5= /dol Lkttt
LA staAAo ] AUg 7| F TS B7eE A (Jeon et al,, 1999)0|4] O|AtS}ERAO] -9 HE-S To}
XS W 72219 Fkof Hlsto] 28] F e =2 £ UEPYE S IR0 E w) 229t Hxol IF
2 H|x|= AY X8 Aol A 2] 27] o fel o] Y= Ao = EOMU& | /el L $7] of ol u}
2 ol4tetetA 5= HIkE Hoh gAgkoto] | wdd 4= e & 52 A= ot Qlch

Conclusions and Implications
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U2 £ 4 Y 400 2A) TSP B5T ek olo] £ AToIAE TS} Rolol A S42E 3
No2 9112 S 715l Mol 7152) B8 73S Sl sistel A B e
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