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STEAM 529 54 o|ddE nd 7+ 32 w3 oA g3 u59 2
LALe F3] AAFEAYST 71E AdFdA= ‘E3ntegration)’ , ‘FF
(synthesis)’ , ‘& %(convergence)’ , ‘TAl(consilience)’ , *E-3Hfusion)’

3 2o wolE ST 53 Filintegratione] A wS3g o] wetol

A BE, w8 T8 HEo skaAY Add A4, SsAet A&7
9] J% o)u)gti(Drake, 1993; Fogarty, 1991; Jacobs, 1989). &3] wSu&
o] 52 &S dAEtkE A=Y W2e] welDrake, Burns, 2004) thEhE
Z, 7kt 2etEA 5o g FRT 4= Qi) F3H(synthesis)e o] F T}
23 T A4S oH, ud 3] T3 FAG H5AES EII
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& 3Hconvergence) HE, w3 7he] Blo] S EAAHA AE AAH| AR
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¢ e e d7eA uRdd fFntegration)’ 0 ‘&
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A 2 4 STEAM n53} 3

STEAM n &l QoA 82 73t 7le B 359 7|2=A AT
o= B3k, STEM 2 71 §3 FHdies S8 ddAA &=
w3 5 sho]tiMartin-Paez et al., 2019). % FHNA F8& F2 33
T 3T FAY ZFA HolHE £4357] AT =TEAY FEoR V)
53K, F&4, 7347, 2016; &84, 2013; Berlin & White, 1995; Walker
et al, 2018). o]# g STEM ol S 82 A4 olsf B 3¢ 43

o mXE 9GS mug omRoehrig et al., 202D, §F FHNAY 3
S ALt gz 2o ASE FYoM =73 7FE ST
A FE FLAFNHRSEE REAF, 2021.11.24.)00 A4
g =, A w4, S A W, 7|53 W 5o &
o il QAR 2A] JI1HER U ol wt A

St webM wEie] 8 WSS § ol WEy FEl o4 ¥
B7F obd A4E & EA sl 28% VM, HE, 9FS 712 79 1
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FAE Sz AEE AoH(UAs 9, 2018), Itk WA ¥ 2
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o2 Z2a9 A8 % a3 B4 s Byter, 1 tgoze
STEAM &0 tidh wA 2 on] wAke] <14 2 g%, STEAM o4 23

uhol 2 wigfo] F| 2 o]glom, STEAM Zelx B 2 4

TA Y A Y A7 ARHJAHES S, FUA, 2018; T, 2013).
842013} 53t F4! STEAM Z2I#g 20119 1258 20134 947t
A g 887, 9= shed STEAM Z2 333 #de =8 5 3
A ZRIPS RSt 1A Sad, 23k STEAM sty Z2 739
e & 5 FICTEAM 84), 33 54 ads, 4 55 adE 5
Aoz @ TRIPANA WISk A4, A A, T FES B,
718h3t FEIAARL, oldl, £, BAADLE B AT AHH o
WS 25, TF, ATOE AeE @9 A7 ¥ STEAM Z2Iso] 23]
om, o] ZRIPEL STEAM 248 EF XFe JAT IRE vk
g z2Ids A A waE Fez A% Z2Ide vEo
4l stk 8 et gHw S E£Fske] MST, STEM u% 5 33
B Wt FH/EF wHol FEFHI 9o ol H, JEuae] HsA
F3 e A o] &3 w&o tid AAAHA BAo] AzdAY 3 wH
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A A5 et G T FAol AAshs HIFol T AR UER=
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Aol w2 542 2] fRo2 F5330 AR £3 P 9
a9 B4olA 71EAHA A 7lee ot mate] doR FPANX =2
B 7h @A = UehgeEl, ole Bhadt F4le] STEAM alg-shsy
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8 w5 W STEM &2 STEAM w & thigh #4& Blek e STEAM
s 9 53 wse wEkAuio] ofd FA|A Zdko|glu B 4 9t
Gravemeijer £J(2017)= ko2 428} wHo] StYEA tAE ALFE og
Al tiEAZ AJA A el 21471 715E 8 ws F8% F shUE A
st ZA3 HA S Aol 32 AxdATt wAY e sy w



2 Fd A=oke 183 wAke] wSIA o o
F A= =Foltth weta STEAM S oA 4
ek v, HE 2 o] & "Q3 A

Bergsten, Frejd(2019)= STEM &3} 21A4]7] 7]&(21st century skills)2] =
oA gste] Ao tid A AFE AR AdnumAbe] £ At

(lesson proposal)< #AFch olw] 4 7]& 21M7] 7§’ & A

02

2], 2 B, A B, AdE Aoy g% VeE, "“Qﬁ‘r’ g T3
A, FAF g5z, ‘FEo] ZF=(strength of borders)’ T
(classification)S’Jr zgo)og FE3IYT STEAM #d s AnuE 7%

& & dqulnAge] ¢ Addls get &2 540 Ak WA, STEM
wEol lojM 8L b Ug3 Aol 2 Fof AAHNoH 5
A mago] #3}, 7%, e AZsE 4L Aty st ole g

metol Al =8 B2 FHE(service subjec) O 2 7]1%5EAT o £2A

T3S A o] EH BUE Ee HAHcE B ZROYE £
AYARE 2o F=d At A5 71280 J= FhEdH FAHE =8
e Tl dutglsls ARRd a3 R g2 39 =7 28
oA st ZAZE 238 glo] sids= 457t el A =7
o 7lsEbs e =R Vedn webM dvs Zoli Y e
AEol d¥o] A A3 21417] 7le #R oy W& A HE =
Aol A A e 2ke] Aol S HolEtes ol I o7t vt

£ O Aol 5 alse HE & "i‘ sta< 21471 71 9l

T 454 J_%]a(English 2016; Gravemeijer et al, 2017), 18] Al¥la&
(Maass et al, 2019)¢] SHollA Zzsof ettt FA3th 2147 715& =
Wk ALSE Qs dAsteE AAl B AR Al t&skr] S, 1A A
SE 7lEs AMESt e wdf Ao dAse As YHoE JH
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(National Research Council, 2012). 21417] 1% 1 Aolmt} thakstx| vl
HlEA Abael 38, ARE AAstaL 4 d ¢ e Y, UE AEEE
g3le w90l I §Aolth B2 AFolA d¥uA 9 w
ALe] STEM &4 43t &5S Adste Zol Fesitda Riugt

(Bergsten & Frejd, 2019; Beswick & Fraser, 2019).
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5 2% THAY@EE, 200904 5 3% A 8 22 A% F
s wAY §F @& ARA JHE ARG olg #Aste] 1Y
Sha ASHEYBERDE w9 §% L% 4T 23E AT 2d AL 2
2EY A A 98 A7E AL AT U 2% o
Fe 2 olibe B Hoht mIHZ)O AN AA, AP Hope] &
AT sy A% Aze PHES 52 & YRS AT 4+ YE 5
9’ oz Rolatgrh £F §3 wHol B ol NG FA FHOE,
Ao Aho] e mEY A4 290l o FolAor & Akt 1wt
W oAbl W old Tololn oled §FL owWH 75 T
Ao ATE I Be §F LS FASFE ARARA LA THSE

& = 24](Content knowledge)ol|l A 17} 3t}

U8 A Aoleh, mALY mpE&o Ao Ao thet 3 22 O AAE 9
v gk (Shulman, 1986). Shabell whe} wARS] & A4 FE& HEAT
(Bloom, 1956; Gagne, 1962; Schwab, 1973) & ‘3 uUj& X 2)(Subject
matter knowledge’ , ‘x<%83 W& A 4l(Pedagogical content knowledge,
ZoAM PCK)’ , ‘nS34 A A(Curriculum knowledge)’ o2 T&EE 4
ChShulman, 1986). olwj wsHA W& A4 ©@<es] W& A43 us
A A AAS G Aol oflE, Y APe T W& AXH w
ko] M2 F3a-getias drste x]Noh:}, WARE olH & W& A
A2 Y Al 7EA A4 Y] HejzE ¥

Mo - i ¥

WA A, A A4, Ten A

#olol sl BT, BA DAY AHE o8 Ao olel el
gatel 7k ok S EdTh o=, ANE A4 FAZol F 4

Y, ZRSHA AAIH AFAE gk Aottt HAA A2le Wy B
glEo] o8 71457 oAHud, At A4 FTHI
714 o7

9] Aoz A HLE T 7] ok mpA A2
ME =8 o237t =7 B4 dRely 24 AU u AEsH=
A Aol o= WA} Ald7F EAF Tl A BHOT ATsE
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A 1A AE BN 7=

o] A= 78 F4 STEAM A w3 §&9 o= A4S g<ls)
5 SEE AAY A A AdelA EAstaral it ol&
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<, PHES AHEE] 913 71E
O 54 o Jled &
42 A 2% wa A4
EX] o U B}
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Abstract

Analyzing instruction objectives and
integration methods of disciplines in
mathematics-based STEAM lesson

plan

Kwon Hye Yoon
Department of Mathematics Education
The Graduate School

Seoul National University

It is essential to have the competency to integrate knowledge in
various areas for solving complex and diversified problems in real-life
contexts for the future. However it has been continuously proposed
that traditional mathematics education is not appropriate for the future
generation. Therefore, STEAM education is meaningful in the sense of
integration  between  disciplines and the need to promote
mathematics-centered STEAM instruction is getting increased. However,
tit has been criticized for not having a theoretical foundation for the
integration between disciplines in the STEM instruction design, resulting
in weak continuity and systematicity. Therefore, this study aims at
revealing conceptualization of the ways to integrate disciplines of
mathematics teachers, so giving meaningful information for professional
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development of convergence education.

This study investigates the pedagogical content knowledge of STEAM
education and instruction for teachers and tries to give meaningful
information for improving convergence education and teachers’
professional development. For this, it is assumed that the practice of
integrating disciplines depends on interpreting STEAM education policy
and tries to analyze how to integrate  disciplines  for
mathematics-centered STEAM education. Specifically, the purpose of
this study was to specify the ways to integrate based on the
relationship between learning objectives and activities and try to
categorize the ways to integrate based on previous research and
national STEAM education documents.

First, the learning objectives of mathematics-centered STEAM lesson
plans were analyzed to enlighten teachers’ intention of teaching. For
analysis, Anderson, Krathwohl(2001)’s taxonomy was used. Second, for
categorizing ways to integrate based on the relationship between
learning objectives and activities, qualitative content analysis was
conducted. For the criteria for categorization, according to Anderson
and Krathwohl (2001), knowledge, cognitive process, and standards in
the national curriculum documents were considered for reflecting Korean
education policy and field To compose disjoint categorization, each
category is organized by different types of knowledge, cognitive
process, and standards.

The results of the study are as follows. First, for analyzing learning
objectives of mathematics-centered STEAM instructions, mathematics
teachers recognized integrating disciplines as a way to diversify the
types of knowledge covered in the mathematics class and increase the
level of the cognitive process. Second, compared to middle school, the
level of cognitive processes in high school is lower. Third, based on
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learning objectives and activities, methods to integrate disciplines were
divided into 6 types of integration, and subcategories of each category
were identified. It was found that the instruction design checklist by
KOFAC(Korea Foundation for the Advancement of Science & Creativity)
strongly influenced methods to integrate disciplines of teachers. In other
words, it was found that mathematics teachers recognized STEAM
instruction as the instruction reflecting the criteria of specific activities.

This study indirectly revealed the state of mathematics-centered
STEAM education and conducted the classification of ways to integrate
in Korea. It was meaningful in the sense of clarity and suitability for
Korean STEAM education and instruction. It implies that not merely
presenting different contents of disciplines parallelly, but identifying
what knowledge and cognitive processes students experience through
STEAM education is the key to meaningful learning.

keywords : STEAM education, mathematics-centered STEAM instruction,
educational objective taxonomy, lesson plan analysis, integrating method
for disciplines

Student Number : 2021-22409
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