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<ABSTRACT>

The purpose of this study was to analyze the Korean Science Curriculum on the life science and biology
domains of TIMSS 2019. For this purpose, eight teachers and two science education experts participated. The
results of this study are as follows. First, among the TIMSS 2019 evaluation topics, topics not covered at all in
the Korean school curriculum were ‘major body structures and their functions in humans, other animals and
plants’, ‘relationships in ecosystems’, ‘human health’, ‘differences among major taxonomic groups of organisms’,
and ‘role of variation and adaptation in survival/extinction of species’. Second, as an alternative to the problem of
suitability of learning volume and level of learning, it is possible to think of a method to readjust the grade of
dealing with related concepts by lowering the difficulty or simplifying the concept. Third, it is necessary to discuss
about introducing essential concepts and standard terms into Korea science curriculum according to international
trends. The results of this study have implications for the development of science -curriculum, textbook

development, and teaching and learning strategies.
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I. Introduction

TIMSS(Trends in International Mathematics
and Science Study)s SADSAHFE=H7IEI

(International Association for the Evaluation of
Educational Achievement; ©]s} IEA)7} F#3}<]
1995 F-5 4dnbrh 48hd ) 83hd IS iAo
2 Fass 5098 4AE FA HrbolthIEA,
2020). TIMSS® Fofdh =7hEo] 43tat 3}3te]
sy AAmel #d wWese #AE Iegow
rUHYS 4 JdEE Agdd AEE ATdT
(Martin et al., 2016). 53] TIMSS+= o3 =7}
o] 8kt wHHAFE v|vrow Aldsty] wZ
o] wSg AE& Ao HAHS gt
AL ole g A AR wge A el 7]
3t qt}(Harris & Sass, 2011, Kim & Lim,
2019b).

ole] wat SFUEtE TIMSS7F S Alzd
TIMSS 19952 € TIMSS 201977}21 A
ofgtel 1 ANE uF FA 9, ws5HAH ANA,
A W B4 Jfd e 2 X}Ei =85t
3 JdH(Kwak & Shin, 2017; Sang et al., 2016).
TIMSS 2019+ 2017958 20209 74A] 4ol 24
ok A 5, du @A, B, ds 243
Huo oz HU7E APFEAYt. TIMSS 2019=
712l AZ BrbelA HFH 71 TIMSS(e] 8
eTIMSS)= 7} 4ol np#dvh= oA o)A
F71e]  TIMSS$F  AHEA S Ztev(Mullis &
Martin, 2017; Park et al., 2019). TIMSS 2019 %7}
o] A& Axl 2017l = TIMSS 2015914 43
@ w53y #E AEE EYE AJrrES JiAE

Md

.

I ooH HANE 98 Bt E JNEskdoh 2018
Holl &= &R 2 ST S A eTIMSSol| whe} Al
A e Jr w3 AR e FYste] &
o] s Fysta, 2HAM AHEE HET E
g5 A5 EvetE [EAY A7 31 o
A 2T A dAFS arefste] 20184
Dol RAXAE AAEgar, 20199 EHAL Al dfo]
AE5H FoE FAY EFddd dig A dGek AA
I E AA AR Y, AR AR ARE F

@ F7h doleuol 2 Ay R AF T Fx
49 e Aasglon, 20204 wol HAF ANT @
Ay A

E3FJ tH(Park et al., 2019).
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0%, 223k 8- 25%, Hlﬂrzl i
2()005— 2FA) 3 A tH(Park et al., 2019).
5 AWt WE d9e] A4, 43de A=
SR AW 2%, akel, A f4,
A AL, A, 1% F9 sk
Faict. SUHH 5= AEe 544
Z9F 1 7E, AL AAH 4, o
A e AEA, A7 59 s &
3l th(Park et al., 2019).
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Htddl AF7|Eelgdlr & ¢ JdtMullis &
Martin, 2013). =, TIMSS® H7IW &S A3 4t
shd 9l 48hd T 88hd Al Eo] dolof =

A2 e Wgolgtar & 4 UthKim et al, 2014).
whel A TIMSS 9] ﬁﬂﬂLH%Ol Fever et as
WG A oA =AE Flste 3, 18 a o
oAA = ThdS BAsE Ae yuE ¥

S Wen s FHste e
omzE Antar & g 9lvk ol# gk TIMSS 37}
Wg A e 7lxste] TIMSS &3 ¢
bl wSHA AALS BN ATFEe] A
Aoz AgEo] PHKim & Lim, 2019a). °] F
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IEAS]  H7Heda  ws34ge  dA= 74
(Test-Curriculum  Matching  Analysis,  ©]3}
TCMA) ZA3el] ©atd f-evet 253a #3sta
W3 TIMSS 2015 W7b e A==
33.9%° 233, FEue AgddxE I =7t
75.5%0° 1AHA 1 FFo]l wA HyrHoh e 3l
o2 YUeyt(Sang et al, 2016). Zgl 2 Kim et

al. (2014)¢] A7l wEw AFE7]el TIMSS
2015 B7HlE & 53 Awaet weprh f-Evet
W&o g dAA o Fitol @ A
o= e

dA ek A, TIMSS 20197F ¢&5

B
Qe NHT wEE 2015 AF et wgage
N A%E PAetw, Aze Betw wsRge
Mats] Qe B dATs SuaA Qgsis
N AT e 43 AdEw Adel mel
e Az wetage] wge 4hdes wdol

g3t Al o] FojA il th(Byeon, 2020; Kim &
Ryu, 2019; Lee & Jeon, 2018). o]u] TIMSS 2019
o] AW Foteo] HIMEH HE UF FAE
o] 853k 2007, 2009, 2015 WA #HaH WA

= B\
o gL vw BAsa, olg Egz $etet 3
3t mag uee AAAd e Adel 44
e AESE AL WS oy = Ajgn @
S ogleh,

olof wi} o] AF& TIMSS 2019¢] 43d =2} 83}

WA s g9 FaAd w3 2007, 2009,

2015 A4 Hetw wg g web 5 FAE
o s e D A7lstel #AE Adels] 24

ojglg EMZARE EdE A=

al
S ety wgHAe A TAd AAHES
3}

A A &F 2L A}
II. Materials and Methods

1. Participants and Materials
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Brain, Digital, & Learning, 10(4)

gol vt #3 wsHA F ool ShdoA
Avi}p F&38] thFoA A J=AE A ST

BA iAo TIMSS 2019 ws3A A& xALe]
A e oo sFsl= FA LY. 48de H
S, AEY Fo AE A HF, 2F, 23,
Zol I AE)9 84 54, Qi & 5E,
A g Fo FFe 7, GurHd AEy FE
(el Fol ¥= A&, unl, 779 gHatel ‘A&
7 FEe frdE e B, AEFL 3 Aol
o] Ao AE(d: Aol FA Aotrte dH ERol
e Fdud 542 3%, AuAdA A
@3k HolAtE, XA} F Azt Bl AA), A
A AAY Ay, 23S A= 4
A AE) T FA dEA EAEA T 18 8
el Afols AEY Fo R I AOl(AE,
T8, o, X8, 2F, IR, oAF, $AH),
Rt B & AEEY F8 7#Y VBAGGE
2 7, AW EF), AEe} AlxEe Fxo VT,
A2 FEAA e S5 T AA, AEAN 74
AT FHAGHE 84 O g5/35d 34 4
W), FEY AEEE B Wolgt AEe] o
(et ge] A 28, AEAA MAT 2 d
T EA(: AAUA sF, Hol 1, AA, x4,
e Aol A Q1zke] k), A (e A Ao
A, 4 A, o, Weh)n A Qe A
5 2 AL B T T FA g
A5kt

o] FAEol et #He wFHAHFe] o=

SuelA tEelda ke wAss el

A Agd wEgE Fop <Table 1>3} o] %

A3

TIMSS 2019 Z5ALe] Fofgh 430d FAES =
S8t 38hadzbx 2009 HA ek wSHAS A
gukolw 48hd w= 2015 WA Feta wSsIAHS
A gkt aela 83hd StAELS xS tw 33hd
7hA 2007 WA e WSS A&ekal, ol
F Zstu 28hdzkA] 2009 AN ety w9y S
2 -g-wkokrt
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<Table 1> Curriculum applied to students in grades

corresponding to the evaluation for the TIMSS 2019

Subject to
) 2011 2012 2013 2014 2015 2016 2017 2018
evaluation
1th 2th 3th 4th
4th Grade i Grade Grade Grade Grade
. 2015
2009 Revised .
Revised
1th 2th 3th 4th 5th 6th 7th 8th
8th Grade Grade Grade Grade Grade Grade Grade Grade Grade

2007 Revised

2009 Revised

2. Analysis Methods

S8 WS 5}
W B A AEd wgHge] yEs B4
o 258t sty U89 A stAES s AE
S nEste] 2% 1~38dS 2009 MA wS
HA, 25T 43hd o] % W82 2015 /N w&
N4 ez st Fa g5 g9 A
T 258 1~3%8d2 2007 MNA ety w& )
4, 2% 45hd ~Fstu 38hd2 2009 M
sty W&y, wsetn 1~38dL 2015 A 3}
g} wSHAgs FA ez skt 2009 JHA
ety wgHAg 2015 A ey wgge
Z5stue] 4§ 1~2 shddt, 3~4 shdF 5~6
shdvo s FEYN, FFguUE F1~3 sfddo=z
TR gy hddR g5k Wes WEst
A & & glomzg z5stue Fou &y
4o BT shdEg pisle] A5

TIMSS 2019 244} 37 tid gASAA A&
1 wsHAe wEt sig FAF tEAA = ghd

1 i 3
300/SE52076 E SE05 [ MC A
301|5E52272 s sE05 " 02 cR X
302|SE52085A s sE05 " 03 cR X
303|SE520858 s sE05 " 03 CR X
304 SE52004 s se0s” 04 CR X
305 SE52248 s sE05” 05 MC B
315/5E62274 s SE06 " 02 CR X
316/SE62284 S SE0G " 03 MC B
317|SE62098A s sEos” 04 CR X
318|5E620988 s SE06 " 04 cR X
329|SE52090A s sE07 " 01 MC A
330/5E520008 s sEo7” 01 CR X
331|sE52262 s seo7” 02 MC A
332 SE52267 s seor” 03 MC ¢
333|8E52273 s seo7” 04 CR X
344/sE72070 s sEos” 01 Mc D
345/5E72400 s seos” 02 CR X
346|SE72024 s sE08 " 03 MC D
347|SET2462 s seos” 04 MC c
348|sE72443 $  SE08 08 MC ]

of <Table 2>¢ <Table 3>3 o] /& LA}
Act. z2g 3 TIMSS 2019 #H7F A7) oA sk o
A

5)
& ®Asks ell= 07, AL Y T dtvE &
A

’

skt ‘O'ws W g FAEe] dF FAE
TIMSS 2019 37} Al7] o] ol 7 shFavke= 4
S Yehdt ‘A'E dd FAE FEHoR 53
ths Aola, X'E TIMSS #H7F A7E 7Fo2

o}z sh5EtAl gt AL eI
ESE TIMSS 20199 A s gdo FA|E &
7 9F 249 gere MIEE
j

HAHEGE wgAge] A

g AA sk TIMSSOl F3t mE =7hs
gz g hd FAEY g ofFE TCMA
A EAAE AlE 20189 S VFowR
= 1 S A

gl 45t Ay Fahal 28hd

29 wS3AR TIMSS 2019 B7F £33t o
£ [Figure 113 #o] #A3A}. 3|

2o% W&Es =5 T 9o

Eo ‘Yes'gta HA 1, Ad gFA & A
No'ghar FA ot

o] AFolA= TCMA 43 TIMSS 2019 i

or o

Ho

abe
Best source of carbot Yes

Biology Human Health Knowing

Biology Ecosystems Reasoning Trout and frog populat Yes
Biology Diversity, Adaptation. Reasoning Crocaodile facts: Why No
Bialogy Diversity. Adaptation. Reasoning Crocodile facts: Adva No
Biology Life Cycles, Reproduc Applying Similarity between bir Yes
Biology Diversity, Adaptation, Applying Cavefish with no eyes No
Biology Cells and Their Funct Knowing Raw materials for phc Yes
Bialogy Life Cycles, Reprodu¢ Applying Hair color of young ra No
Biology Cells and Their Funct Applying Plant and animal cell: Yes
Biology Cells and Their Funct Applying Plant and animal cell Yes
Biology Human Health Knowing Influenza: Cause Yes
Bialogy Human Health Applying Influenza: How is it sf No
Biology Characteristics and L Applying Biceps and triceps Yes
Biology Life Cycles, ReproducKnowing Acquired characterist No
Biology Ecosystems Reasaning Flooding leads to sho No
Bialogy Ecosystems Applying Symbiosis between ¢ Yes
Biology Characteristics and L Knowing Match organs to body Yes
Biology Cells and Their Funct Knowing Removal of chioropla Yes
Biology Ecosystems Applying Largest transfer of en No
Bialogy Life Cycles, Reproduc Knowing Human DNA Yes

[Figure 1] Test-Curriculum Matching Analysis(TCMA) of TIMSS 2019 science assessment
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<Table 2> TIMSS 2019 4th grade learning period by subject in life science

L?;Z;gg 2017 |2018] 2019 [2020|2021 |2022 2023|2024 | 2025 | 2026
Applied 2009 . .
; 2015 R 1
Subject Curriculum | Revised 015 Revised Curriculum
Middl hool High School
Before the | Elementary School Grade iddle Schoo igh Schoo
TIMSS Grade Grade
3 4 5 6 1 2 3 1 2 3
Physical characteristics of living
things and major groups of livin
“ jor B S el A v oV v v
things (e.g., mammals, birds,
insects, flowering plants)
Major body structures and their
functions in humans, other animals X Vv v N4
and plants
Life cycles of common plants and
animals (e.g., flowering plants O v v
butterflies frogs)
Characteristics of plants and
A
animals that are inherited v v v
Interactions between organisms and
their environments (e.g., physical
features and behaviors that help A N4 VAN V4 Vv N4
living things survive in their
environments)
Relationships in ecosystems (e.g.,
simple food chains, predator-prey X Na v v
relationships, competition)
Human health (e.g., transmission
and prevention of diseases,
X
everyday behaviors that promote v v v
good health)
PSR- R wWals e s 8 B . .
g AT FelA AREaAE e S sl © III. Results and Discussions
N ouge vagozd B BgEst AEE
=R 2-d SAER A AlE g A ke o o
o] ZAd ued oguel medAde A3 AE 1. TIMSS 2019 4th Grade Learning Period
o] 712 Wale] THAolo]A ol s o by Subject in Life Science
FEom tFm QA BAG W ARt e
A7 02 4 Ak el o] Ao AR TIMSS 2019¢] =&t AW st g 774 +
7hEe] JHE EAo] 95% ol AAE wj7hA] 4763 AE 2009 A7 stk wsIg g 2015 B 3
HEE B Al HF EAA9dE &89 gt WS HA N Hlawste] 7 FAlo| ek 8

Zy F
ds 243 d3E <Table 2>9F 2t}
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S 2007 AR wEIA, 2009 AP L&A
2015 A4 m&HAe AP AL mastel
3t A¥i= <Table 3> 2t}

)

1) Differences among Major Taxonomic Groups of

Organisms

9449 Fotu

ghAl TIMSS 2019 o 83 AELS o W&s
23 WA Reham APS L el o Vgl
dalA 2007 A BHeta wEage 2Fou 39
del R A wgelA wid 548 7}z
EBe Bolni BF 2009 AF ety waA
z5etm 4shde] Ao AW @A oe 7}
A A FEAWR AlFe Folni g, 2F
s 6ehdel AR S AR ddelA i, 9

<Table 3> TIMSS 2019 8th grade learning period by subject in life science

L?;:rlgg 2013 | 2014 | 2015 |2016|2017|2018|2019|2020| 2021 | 2022
Applied 2007 . . 2015 Revised
Subject Curlr)iI::ulum Revised 2009 Revised Curriculum Curriculum
Before the | Elementary School Grade Middle School High School
TIMSS Grade Grade
3 4 5 6 1 2 3 1 2 3
Differences among major taxonomic
groups of organisms (plants, % J J
animals, fungi, mammals, birds,
reptiles, fish, amphibians, insects)
Major organs and organ systems in
humans and other organisms AN Vv e vV
(structure/function, life processes)
Cells, their structure and functions,
including respiration and O Vv Vv v v
photosynthesis as cellular processes
Life cycles, sexual reproduction,
and heredity (inherited versus A vV e vV v
acquired/learned characteristics)
Role of variation and adaptation in
survival/extinction of species X vV Y
(including fossil evidence)
Interdependence of populations of
organisms in an ecosystem (e.g.,
carbon and water cycles, energy A J J J
flow, food webs, competition,
predation, human impacts on
ecosystems)
Human health (e.g., causes,
transmission, and prevention of
common infectious diseases, A J J V
immunity) and the importance of
diet, exercise, and other lifestyle
choices in maintaining health
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