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Exploration of Changes in TIMSS Science Achievement and Educational
Context Variables of Cohort Groups with Grade Change

Youngsun Kwak

(Korea National University of Education)
ABSTRACT

The TIMSS assessment is conducted every four years, and Korean fourth grade cohort in TIMSS 2011 participated in
TIMSS 2015 again as eighth graders, which produced the first achievement data of the cohort group of elementary and
middle schools. In this study, in order to investigate the causes of the decline in Korean students’ science achievement with
grade changes from the fourth to the eighth grade, we analyzed educational context variables such as characteristics of
students, teachers, and classroom instructions of the top 5 achievement countries participated in both TIMSS 2011 and
TIMSS 2015. According to the results, students’ sense of school belonging increased, whereas students’ positive attitudes
toward science teaching decreased with the grade change from the fourth to the eighth. As for the teacher characteristics,
the teacher’s professional development activity increased, and the teacher’s confidence in science teaching showed similar
tendency to the international average. Regarding classroom instruction characteristics, the frequency of inquiry-related science
activities was highest at the fourth grade, and lower than the international average at the eighth grade. Based the results,
we suggested implications for science teaching and learning as well as further studies including development of differentiated
strategy by the school level to improve students’ achievement, the necessity of converting into more student-engaging science
classes, and the necessity of in-depth study on the teacher related educational contextual variables.

Key words : TIMSS cohort, educational context variables, teacher characteristics, classroom instruction
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Table 1. Change of science achievement with grade change: Difference in the average scale score and rank
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Table 2. Change of affective achievement in science with grade change (T15 8th graders —T11 4th graders)
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Table 4. students’ sense of school belonging (T15 8th graders —T11 4th graders)
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Table 5. Students' attitudes toward science teaching (T15 8th graders —T11 4th graders)
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Table 6. Teacher participation in professional development (T15 8th graders —T11 4th graders)
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Table 7. The percent of students taught by teachers with confidence in science teaching (T15 8th graders —T11 4th graders)

se a9s 5 e | 420 PEE S e g e ga | SO0 A0 I
oy | NI GE ARE Azl 9 243] ]
= | 888 99.4 -10.6 65.8 91.8 26 85.1 100 -14.9 86.6 98 -11.4
&2 63.8 82.3 -18.5 40.3 67.4 -27.1 49.0 80.7 -31.7 48.5 86.2 -37.7
7ML E 84.2 99.3 -15.1 51.1 92.6 -41.5 78.2 97.9 -19.7 76.0 98.1 -22.1
% 94.5 87.9 6.6 56.6 853 -28.7 81.2 92.5 -11.3 73.8 95.5 -21.7
ok 68.9 100 311 498 96.4 -46.6 745 98.6 241 722 98.6 26.4
A H T 80.4 95.3 -14.9 68.5 92.5 -24 84.6 97.8 -132 86.6 98.1 -11.5
4R HEAA wS BT &3] HES Fold 2HeH HEeE AEE
7t 33 PN B #E 85 3 s A BTt B Vebskom, o|FA 2404 F2& 7t
TIMSSOl e A} MRS 3] Bhak Sold)A & WA g 3 2% Wmr) Fol=s A4 TIMSS
T P 2E 499 MES 290 TIMSS 2011 2 2015 B2 A% AR A9 IVhSAN FEeR wd
49} TIMSS 2015 32 WAF ARoA] ZEO 2 ALLH & 3do]thSang et al, 2016).
BPES FH0R B3 SRl @ B 2F £ FEUE 24l F22 7PN S L sas
g Wt g IITE B Ans 2AHT I g78F A9E FHAY TP BT, A
7l A A Table 82+ 2Tk, o7 wAke] A Aoy AR AARE 250
ZA| BHo) A WHEEE TIMSS 2015 éuri J gz e/fte e & 7 Utk fEvR 24e TIMSS
W g7o] 24 FwAL B BH FES Pres 2011914 2007703 WSIHOZ, F2E= TIMSS 2015
HE7h AHAE A9 15705 FolA 7} =9 Sang oA 2009707 w5 o2 SHFotinh webA w
t al., 2016: 190). °]& 2007 2 2009703 W& S 4 Wsh 9 shd wsel 7 Z4dlA] F2R 7HRA
HEsta felviet et mEI oA g A Aol A3 sk BrdEe el $49 g
= A4 FPsta Adste &5 Y FHs P ote e @ F Atk AHE 49 =Y ZSE J
3] Az gr] el Ao Helth ubHd, 2494 o EAS AN EY, $3e HAsta 7Eske 5l
g2 @9 2 Adude g A FE Nk SRR A sL%p SR, e B A

A AAE #Fsa | WAL e Adol | Aoy A Dol | AFeoly AL FE WA HeA A%
27 #23 A Jlestr] | A & AARY] | g AAY A A$] FP3t7] g&3t7]
st |t | 71 o [amra | ) | |amna | 7 | [amma | 1 | g | ampa |
ek | 390 | 341 5 484 | 429 | 55 | 239 | 621 | -382 | 295 | 80.1 | -506 | 111 | 163 | -52
dE 605 | 573 | 32 | 417 | 508 | 9.1 | 268 | 704 | 436 | 745 | 9L7 | -172 | 3.7 | 169 | -132
A7VEE | 538 | 482 | 56 | 417 | 556 | -139 | 182 | 383 | 20.1 | 373 | 712 | -339 | 3.5 | 183 | -14.8
= 612 | 97 | 515 | 502 | 173 | 329 | 30.1 | 182 | 119 | 773 | 205 | 568 | 3.2 59 | 27
gt | 539 | 656 | -11.7 | 364 | 566 | 202 | 29.1 | 643 | -352 | 247 | 798 | -55.1 | 48 | 192 | -144
AT | 625 | 449 | 176 | 522 | 398 | 124 | 418 | 35 68 | 508 | 404 | 104 | 149 | 196 | 47
4 A1 AY v 4 ARbeie 20 F HH I F & H AR 3 7, 4 A9 A gl ALY o) £ Alzbeie gt
TR £ F oW ARE Fote] T AA F & W o) HEe *J%
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Table 9. The percent of students with teaching limited by student needs (T15 8th graders —TI11 4th graders)
7

st | | 1 | g 42%. A | g [ | 2 | s 4;33 A | gara | gz |

gl 71.5 | 70.6 0.9 301 | 179 | 122 81 272 | 538 | 87.8 | 839 39 89.7 | 80.4 9.3
dE 639 | 465 | 174 1 0.6 0.4 451 | 226 | 225 21 293 | -83 | 532 28 252
A7tE=R 717 | 71.8 59 134 | 156 | -22 | 639 | 364 | 275 | 726 | 76.1 | -3.5 | 79.1 | 715 1.6
33 80.9 | 65.1 158 | 159 | 10.6 53 788 | 443 | 345 | 624 | 643 | -19 | 86.1 | 653 | 20.8
ik 884 | 62.1 | 263 | 414 | 244 17 782 | 372 41 66.6 | 669 | -03 | 8.3 | 652 | 23.1
=A% 854 | 727 | 127 | 422 | 312 11 695 | 474 | 221 75 65.3 9.7 84 69.9 | 14.1
* 34 A& A8 AR G, 20 TR A G, 3: ol AFFNA Tha AP Hol A ot AT HlES A4S

A% Hl%ﬂﬂ H|Zo] Ftwmz 7P 43.5%p
T2%F %M 3 °F 57%p
] YA 272 17-55%p 748kl
A% 49 s EAE ’%J%E A,
BE die] 978 £ WErt 4

HJ

3
S

o7 1JrE}W’Jr
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1/‘1‘: ZO] A= %ﬂr/ﬁ]ﬂr —?-5‘?‘ AT7F A€ok 2013; Yi & Song, 2015). wh2bA] #3t3} A5 E Q] 74-9-of

T tugdE A AT S 9ok apdstE Az
2

& g B oot ok Sel Hetmad) gg gHEs

V. 22 A HA HEg 3487, o8 FAKY JHE Pgor I

e SmFue ey 54¢ neld Bt wrehy

TIMSSIIA = 59 2Hd, & ATES o2 A nido] Pesjt) ofy|y 22 e AT

go] 4d Qo HhS uHE *aw Aok el A B & g)%o] Selueks 24dM 22 AP wg
Aol TIMSS 2011904 48t o Brtel Feldt  go] M3 Wt AYS FaAshe vlgo] Hobw

Ad M ZF o] 413 FHQl TIMSS 2015<>M gghd th= Aot} TIMSS AT Ao] He]dk AEIEL _?

o2 oA Hre] FAgowM, vt TIMSS  gtmE LalrbuA wig)ok @ glshygo] FEal=tth

7kl Fedgh ojY AgoR IAJE oo HHE 7}, AFoL} BpgEo] ZolSHA S| 3et T
AR E AT olo] E AFdAE Z4dA F22 T n7} Zoje Aozt % \:‘ro}@r)r([(wak 2017; Sang
d 8t gasgo] uH A Yetue feluet e et al, 2016). WA 52 SAYEC] Z$ol = SYES] 3}

3= ‘%H AAE FA] Sl S S8, WA el did 344 AP AoA 4AE AR &
54 2ol wAdee) S B wEUHEE of JegAE o 949 F =S £Y T 9
o Wgs 513 et U ARLES A&Hoz 7ze des} 9tk
T8 ATATE AW HER, FYS] G a5t 24, $eue Y5 Fet did RS
240l F22 7PN 23le] Srbeke AoR UBE ZeE £ RS duat $49 9% mger HE
o 2ot el tit A Q14 A9 RS A5 @ Pt dny SPue 52 SES Fetd g
SollM Z40lM F22 7PN A QA9 HlEol ) ARl 7k Q4] Soll A BE FAgiEn ¢
GolAl e AoR et mAF 43 #Eslel, . 2 g »}E}LHD% =3] geto] Yl oo} Azt
Abe] A T e 2dollM B2 A B F 2 A Aok FE0ltHCho e al, 2012; Kwak, 2017;
ZVetda, Fetwatel $dell thak A0S FAFT Sang et al, 2017). A AT tL}EU% ur HAES} 2
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%a]p}a]. =2 5}/@ 9] 7}5} /&_A\: :La]-.c_t Awg = A e %%7:!_0" = a}/\golﬂi o X]./\]7Loi 9
g mEggEion Wis delwd & ¢ Ut 43, o)k v AFE e Al agle] Evm
WAL 54 T A p]ielM B #d 2 79 FTH(Ku et al, 2017). ©]2} 2t @&t 1 e £ &
E RS AR 2ol HFY FEold AG H &) FY5o] FuE 2u G7EE S FAT 4 9
TEENEE 220N FAR TR o= AR 2% gla, 53 AW FUeA @ GTEES
ehgeh S S0l g £ AR A 2ol 43 5 JE A3 £ Bohs nEold Bast
N B2 A BE gRe S SRem Al gt wet £ S S ARA B
dofl o B ATE 0 Ao et A8EH o] 9w 2147] A4F Fed FoF 9IS v
Tl 9 = 5 21% wEHAAEC] TIMSS 2011 o A) ©pelss, BA 54 ok, Aard As) B3} 2
248} TIMSS 2015 52 A3 Eo|A ojE A W3l o Bz} 240 W& A A T4 BAAS
2 ¥4 drass EEHE T AT WEE gal(Cho, 2017) BEC] Fetel] i A BE
Fol T AT $E5A70 JanS Atetd o et Tn2 52e & o w2 Fof o 2] ks A
&3 2ok WIA N A o] wE S5 T JFn
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