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S WEAUE Aozt & 4 dtk(English, 2012; English &
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shd Hdolgk A4S Awstal BAFSH] 98] AMgEHE 84,
A, 3 T2 olFoAR AMEAH AAE 9vistH(Lesh &
Doerr, 2003, p.10), A F=x ol mdlo t}ekst wigto] A thA] Al8-=

% gtk 54¢ 2=tHDoerr et al, 2017). A8 Rl oA E
Aol A ofoltoj 7t FAlo]l | A RElS EEohs=

w8 RbRHWHA 8PN SAA FeE ST dvk(Makar
& Allmond, 2018). A3 A o] W= g Rdg &

FolM S FAA FES
FAA F2 T89S MEstrlel 83 Wy olth(Jones, Langrall,
Mooney, & Thornton, 2004; English, 2012). =3 x5 a2
2015 7N ot ws g oA AA st ok A e K-

- 12 - M=T



-, 2015; Fielding-Wells, 2018).

22. A% 293 H33 NPAH FAH F9

nag A gz giiEe] AgATES HAAA 7 - B
9 EE > Y84 48 > 2d Agoge &8 gEn, ndy
HAS AFAQ Aeo] opyet A%} Bebs Saf ¢dhst= 2o=
2o e, ol 43 Med, BE, A4, 2018). A Aol A
= Sl BYl =& Ao AA A ofHwS AT A=t
3 ) =Hl(Galbriath & Stillman, 2006) A= Ed & o] 49 A=
o] T3 ARE A Y EFZQs ARE ¥IA7 = AFEFY
(English, 2012) At 5 AAA A 77150 7E4 A&
gholl 53k SHo] v BHilE Atk eg. ol 43}, A7, 2008;
Konold et al., 2015). we&hA 25 2dg A 2 =4 AA 7} o] F
oA 7] Aol =] A5 oewg vE Fotstar o5 esiA A

T e An 2d" BA o AlEstrE Easih

WA A v 94 248 ANG YA TES AR
(e.g. Lehrer & English, 2018; Makar & Allmond, 2018; English &
Watson, 2018), A AA et Aol LAA 7], A4 42 g &

Qolit 4 Helstn %4, AR 4 - 74 - 25,
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3.2. A AIE A5 BT FE

Al AE AFE (time series data)© A17Fe] &5 wef x40 =2
s #A=3hE9 2 oltH(Chatfield & Xing, 2019, p. 1). A

BB 5 OgE RoplM AAG AR/ 85T glov oF
BASE Qe BAGA Fasl vhie A F sl A4
A AL A5G AADN 4P AALR U= F ATk @ A
AG AEe] PARE d&HoE YY1 gort AP A
AAS Fn BEHBE o4A AALY FUT o Bo| A
(H5-H 9], 2006, p. 430).

A2 212006000 ot AAE AnE &
T 7R YE 5 vk A, A e Aol A e v 7HA st
oM FoX ARE A8t nHE A5k Aol A4, Al
d A=7F AAE= AA, E HAHS Edste] 2 AAe 3
< oldfstaL Ao 5= == 8t
& AEetH 7HE WA sl &
H

=
T
o =

L
/)

71 © 2 (Chatfield & Xing, 2019), o= 7
18t W= et Al @tk (Moore, McCabe, & Craig,
2014, p. 24). AAYE 292 [29 O-5]9F ol vehd & glow
oAU 7F i WA, AR AAAR AEFely FAVE AW A=
g ghe] 7=t
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AAG ZA77F o Eobell 2A &8 S B ol o
BN A FeotE F U= x}g Fedol = EFstal o9
Aol AAE A5l sl oA FES=AE AV A=
sl F5% A olth(Makar & Rubin, 2018). Ben-zvi(2004)7}
TN ES o= AAD AR A3FS Hofst= AAE AA
gk A o]y Rubin, Hammerman, & Konold(2006)] 4] LA}
Ao AAYE A5 gk FE2S AHE A7) ol "ARH =
TS e R o A= 3] Folry] ofHu FH: AR

o
9= Qlshe] Alzke] BBl w2 SR 5, AR 5 Fel AE
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. AA

A7 AT (design research)d & HE@=9o] A% $=8tus o]
=]

5)
£ (realistic mathematics education)®] 23} - Aol A vy

3 AT PMECZ(SAE, A9, B, o3, A, W
9], 2006), E&HOoE WARAS AL 98 FAH o] 2L

HHOR FUE HARD Bk 2 A4S A
47 o

71 &8k Aol th (B @, 2005). Wb AA A= A A
oA A AA S BA4E AES] FAFste] Huls)t Sh= Aol A
AT ol & FaEl T4 Y olEe] FAEN AYEE Huw T
tHGravemeijer & Cobb, 2006; -4 35 <], 2006).

AA A= ZA dn A, wg A, 3l £4 4 Al dAR
o] FolXIt}. on] AAl= wg APE FHlstes dAR Aud =
a2 al o] A S8l Al ol24 d=E Wastehe 9
o] tH(Gravemeijer & Cobb, 2006). o] @Al = 7] 33} A o
%Zﬂ@% At 22 WA EFAE 945 FNE o
o, M2& wgdago] FFHate MdES AU 4 Ad=
TASHHA AAIZE o] FAXTHAE F S, 2005). o W b Fagh
AL AA adolA AAE nvpapgoe] @A e AQA v
o sl He Abal A3 elm (P, 2005), AHAA dH] AA @A

o] # Aol oo} I H M Gravemeijer & Cobb, 2006).

3) o] A AATE 1 wE AL
Mz o1, 2 ok ABE ALudn 9EARSAe o8 B A9

Asx, e, 743202008 W&

3FATHIRB No.2007/002-010).

4 AA A= L Aok ARG B 9re] §ojE AMSEH(FAR
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Abstract

Elementary Student’s Reasoning
about Data through Data
Modeling

Jun, Hye Jin
Department of Mathematics Education

The Graduate School

Seoul National University

Reasoning about data is a fundamental human activity, and many
countries’ curriculums treat it as an important learning element.
Reasoning about data i1s connected with basic statistical concepts
such as distribution, variation, comparing data, and associations. Data
modeling 1s an appropriate instructional activity for learning reasoning
about data in that it can promote statistical inference and support
learning of various statistical concepts. In addition, it was confirmed
that data modeling has a potential as a instructional activity to
improve the aggregate view of data or to develop competency of
information processing and statistical literacy. However, due to the
cognitive difficulties associated with modeling activities, most of the

studies have been conducted on middle and high school students. In
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particular, researches on data modeling targeting elementary school
students both at home and abroad is in the beginning stage. The
2015 revised mathematics curriculum presents competency of
information processing as one of the core competencies of the subject,
and emphasizes the enhancement of modeling capabilities as a way to
cultivate problem solving skills from elementary school. However,
research suggesting the specific principles and processes of designing
data modeling tasks that teachers in the field can refer to is
insufficient, and thus more research is needed.

Statistical inference is a key idea in statistics as it derives general
facts or claims from observed data. In statistics, the use of standard
methods such as hypothesis testing and parameter estimation is
regarded as statistical inference, but such formal statistical inference
causes several difficulties for students who begin learning statistics.
Therefore, statistics education researchers focused on informal
statistical inference, which draws conclusions or generalizations
beyond the data in a logical manner without going through formal
statistical procedures. Informal statistical inference provides an
opportunity to experience the power of statistics early, and improves
accessibility to statistical reasoning by linking student-familiar
experiences with statistical learning. Above all, informal statistical
infernece is valuable as a goal for teaching and learning statistics in
that it can provide insights to consistently learn key ideas of
statistics.

The purpose of this study is to design and apply data modeling
task for the development of informal statistical inference for
elementary students, and to investigate how elementary students
reason about data. In particular, by presenting time series data, this

study aims to investigate reasoning about data and derive pedagogical
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implications for the role of data modeling by checking how students
view data informally. Time series data are frequently used in
everyday life, but research on how students reason about time series
data has not been well done.

The preliminary design and teaching experiments were performed
using design research as a research method. In the preliminary design
stage, in order to design data modeling task, prior research analysis
and curriculum review were performed, and expert evaluation was
conducted. In the teaching experiment stage, two teaching
experiments were conducted, and data modeling task was revised
based on the results of the first teaching experiment. The revised
task was applied to the 2nd teaching experiment and analyzed mainly
on how students view the data.

As a result of the study, first, six criteria for designing data
modeling tasks for the development of informal statistical inference
were derived. Second, data modeling task was designed, and learning
activity sheets, teaching and learning process plans, and teacher
guides were specifically presented. Third, it was confirmed that
students used pointer view, point-by-point view, interval based view,
and aggregate view as types of reasoning for time series data in the
data modeling process.

In conclusion, this study presented data modeling as a instructional
activity for reasoning about data, and derives principles for designing
data modeling task, presenting the process of designing tasks. In
addition, it was confirmed that through data modeling for time series
data, students gradually used the type of reasoning that is the basis

for viewing the data as a whole.
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