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H3E O] Q= WA, Mkl BE 1], 37144 55 Fotohs AL 8 4% SHA uf ¢
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o7 e, 2018). &3] AN 2] FHE HA
QIAEA] Oh= WAL} EAS A T 7::-&‘11 2018).

o[} THA BZ FHO| thefet Ws} A4 2 RE HIlshe 2 TETto] 1 Al TAE
SiAlstal Asty ASste ° 4R | Hi5]a= 2016). o)A
== o] 83 EAS iAot ol 5837 HE oh=tl, 1HEE 3 5H ol A =]
HAE ol U= 371 B 4, 94 B EUS, HeE 53 TEE ofojdojg &X
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Alimisis, 2013), o8] WARS] TPACK A% 7]ostc}(Brill, Listman, & Kapila, 2015).
ERZ SHSolA Sr9 TilE FE6hl 4= 75}%;5' 5 S AlSstH, Ao, =24
A2 %«] ARarE Aol o] Hrk(HRl7], 2017).
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ZzotFrhErg ] ], 2015). "]=+2] CCSSM(Common Core State Standards for School
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o f—— ——
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2015 7B ekt wSdpyo] wE Fn 8 WA oAM= AlEA IHE 9EE
TASHHA Thfet 1 AR S A XIS & AolA= A o] 24 iAol A E 1T
Ao st AdY ALE v 2 (Y], ey, 2018; AAIS], W= 2016: Leinhardt et
al., 1990; Mckenzie & Padillar, 1986), (¥ 2)9} o] = 14 BAES JQ5ko] WA
1035:9] 2= A& BASHATHESE7] 9], 2018 1157 2], 2018; ¥4 &, 2018: A3H 9,
2018; 737t 2], 2018; Bt 4] 2], 2018; o]&<¥ 9, 2018; 74+ 2, 2018; 1|74 2], 2018;
FAE 9], 2018). ol Fe 13Pd-2 A vi2-7] o]xo]7] wjo U¥rAQl T gt
E5olA Yeue AR, #, T, AR FollA A2 AlQdstlt

I A= A THE A, THE A, I n 2208 AR o JloH, 7t okf8as
ot 2ok AR, 2HE 4 IAs F A"sI(CD, ol &= wW717I(C2), MR
TR E5] fidshr]= 37t F:017 Aol Iz 118]71(C3), Aol Fo1%l H-fol 1
a871(C4H)Y F 7R oA MRSkttt 4, 28T o4 A= I Ao gt
Freudenthal®] ¥ ¥kgste] 1ezoflA o thgt si4(11), ZL2fzo] thgt AA1Z <l shA(12),
HAsL7| 2 sl §5] Mol 1 s =2 Ueh7](13), 1HEE 4 s (H)=
AlEststnt. A, T1Hx F2([R) FAl= £HHA FIAA EUAY oA 1A A] gk
s By o) thE FE0] ojtd] YAIsh=A| B o] thE FEo] oj2A| €A

A SJuFiet,
H, THE A TIHOA ol Bio] ANHALAE £, BE, BF, W79 o 1

T Qofom FEsGL ol F¥u], FEU(018, p507)9 LE Hof WAS st
ACR EYL AR, AY D, GIRE 5, RES WARA, A, BA 5, BE L
nRAE 57 L oM BF, Wb e 409, F9YU B/l TR Aot

2. I3 Aty 24 2t

OPA AAG T T E450] wet 1059 mHAe] ANE & 247749) TAE BRI
AT AT (E3)T 2ot IR A Aw g, T 74 5 657026.32%), 1
A T 17470(71.66%), T 22 IA 5HQ.02%)=, LTI A I v]Fo] AR

OFRL THI 22 FAC H S HS e Ao ekttt IHT 2B IAL Lo 105

85



A-SIYP7IAT A24d A1Z (2021)

(H 3) I3= 0| 24 A

- ¥ gy o= o2 my A
= Mets)| Ci 0 0 1 0 1
I3z =0 =2 0717 2 0 0 0 0 0
T oy EUM TME 2201 G386 13 0 2 2
ST MmO T3 J2)7]  c4 2 23 6 12 43
IHTOIM FOf CHSH B ¥ 1 40 1 15 57
Jem IO Cfst TR o 2 0 53 1 7
W gy THEEER UEI B 0 1 0 1 2
T Opme ME Mosp| 14 2 19 15 7 43
T == R 0 4 1 0 5 5
A 11 158 25 53 247
A gl Ao 29 ) 99 g GEKD) 1STSAEI 20147 S 4 50 k) 25 Ol
k - R
p (EZHY ez )o|ct, W7 DB E S o] §3te] B-gof @it BA, 2 DM =05 ZalE HIEoR 205040 230 IS PiT{0| HOIUX| £Z510{ HXL

€0 QEL0IM |7 2E2) HStS LIEKH Jeime Sin, 0l siAfst] ftel S oS5t At

I I [ [ 1 I 1 I 1 Ly
1978 1982 1986 1990 1994 1998 2002 2006 2010 2014(H)
(&% NSIDC, 2016)

[O3 3] ‘T F2'9| AR(RAL 2, 2018, p.129)

7t A FREE AR B 29E AEY oy 2 AA, 23T A A Sole
WA o] sfdots AT 6470(98.46%) 2 HEES (AP oH, HIsy] A Foll=
Fol FolRE W IHZE Hehlis IANCH7E 4370(66.15%), E7F FoIAS W LTz
Uetil= FAI(C3)= 2171(32.31%) A0 = g IACH= & 171(1.54%) H2H, Sl
Ea= 7177 ol sigots TA(C2)E ATt A thEA] = 20 & UrElyT

A, T A IHA] Folle T o] tig AAA R A & = IAI12)71 7570(43.10%) =
2 ElEe] 7P AL, It L o)A Aol Higt 4 e = FAIDE 5771(32.76%) %
byttt s sty et Feste] ddEa RS Aok IA(I4)e 437M24.71%%
Hhd, I g 2= Yede 3A13)e 270(1.15%)2 HSo] u¢- Z3tH.

AR, THL JA7E GRoAs FHEz AWEH fqiAlz WA o] 40| IH=E WA
=& Aol Foixl I g 345t o2 o]FofAAL 7] miedl, '=d FHolA= 11
A F “®OIA I Z27) o) sfgshe W5kl HA(C3) 7 670(54.55%)= L Hl&o] 7HE
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= A tiEEe] A7 Rt Aol UERE & Qe 2| F4o]
THZ AU W2l 15870 A 5 I Z s A 3hA| 9] Bl =3k, o 7k H| I 2]
AAE FAE vigoR TR tiet A 14 A (12)7F 587H(36.71%)% 1 W&o
M e B 99 5, S0 B 2 Y ZRAES A% IAIA = 2570 A FolA
ihs st HA14)7F 157H60%)2 7H Bkt “87F Gl A= 537 A
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ABSTRACT

Exploring teaching and learning methods of the graph unit
of middle schools using sensors of the robot

Haemee Rim
Professor, Dept. of Mathematics Education, Kongju National University

Inseon Choi
Research Fellow, Korea Institute for Curriculum and Evaluation

The graph visually represents a variety of mathematical information and the data
literacy interprets this visual information is highlighted as an important diversion for
students to have in the 21st century. The 2015 revised mathematics curriculum requires
students to deal with graphs in their first year of middle schools before learning functions
so that they can draw and interpret graphs in real-life contexts without being tied to
algebra. However, the analysis of graph tasks in the textbook shows that although various
context-based tasks are presented, the task of selecting variables in relation to graph
composition is insufficient, the ratio of graph-composition tasks is low compared to
graph-interpretation tasks, and the proportion of graph inference tasks is very low. In
addition, a problem situation of each task tended to be presented piece by piece without
being linked. In this study, by reinterpreting the graph tasks presented in the textbook
and reflecting the implications from the analysis results, we presented and suggested the
method of learning the graph unit teaching using the robot sensors so that students can
perform meaningful graph composition, interpretation, and reasoning activities.
Meanwhile, since the data logging activities using sensors of the robot proposed in this
study are also practicable through VRT(Virtual Robotics Toolkits), they are expected to

be applicable to the recently active non-face-to-face classes.

Key Words: Robot, Sensors, Graph Task, Data Logging, LEGO Mindstorms EV3, VRT
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