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Composition and Attributes of Modeling Instructions and
Factors of Teacher Competence in Elementary Science Classes:
A Qualitative Meta-Analysis

Kim, Hyun-Ju * Lim, Chae-Seong * Lee, Ki-Young'
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ABSTRACT

This study explored the composition and attributes of modeling instructions and factors of teacher competence
in elementary science classes. The study also examined educational research papers regarding modeling instruction
cases in elementary schools and elementary teachers’ perceptions of modeling instructions using qualitative meta-
analysis, which can integrate findings from qualitative research. This investigation led to creating a small group
to compose modeling instructions. Furthermore, the modeling approach was demonstrated to go through the
process of generating, evaluating, and modifying the model. The attributes of modeling instructions can be divided
into factors that affect modeling instructions and competence factors necessary for students participating in
modeling instructions. The factors affecting modeling instructions included “small group interactions” and “time
limitation in classes.” The competence factors necessary for students participating in modeling instructions
meta-modeling knowledge,” and the “ability to control emotions.” The teacher

ELNT3

included “scientific knowledge,
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competence factors in modeling instructions regarding knowledge, function, and attitude were explored. The
teacher competence factors in elementary modeling instructions included “meta-modeling knowledge,” “knowledge

9 <

of modeling assessment,

emotional support for students,” and the “awareness of modeling value.” Accordingly,

this study offered some recommendations for effective modeling instructions.

Key words: modeling, scientific modeling classes, modeling instruction, teacher competence
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<iTE2> 2SUE 2UWY 9| AT 4 L DA AT ol i3t A HEH 24 ZEF - A1y 07/ 439
Table 1. The basic information of selected papers
AR
@s) AZ AT B4 R 47 &4 AT o 4 gy
L=
) 20F 4E%E B4 484
WAL, e g e wee) W 24 ¥ RdYe) wAd
A5, Lo ans gege x TUF AP ek 208 4T gshd By o e gy
oo a1l e > N - - -
121 T w o © 1 e B B A3, =
ARE Jo00 Soaue) goy | T8 HASE Fd O 2y g2 A B4 9] e )
(2020) 93 78 ¥ By 5y
A= IE=3
T
g A4 ws el Bl 25eol Ry $F FHES 2se
o EEUAS AH us A wdE PYSD Ageke RUY £ 63 Y B4, G459 2YY e
oy HEATE BE BAY Y FS AL B A 25 178 Aoz dEse] wdy W
e 4ol A olel g ¥4 2% 3%
24 A 13¢ A4sa e
943 zEetmel WA 3d wo BATAA Pes AAOR 2
S i e o oy T i
DA 2 ol e gloel D E9Y SR 250l A sehd Sy Naje] 3714 Sue) WE A
= H jus - < = - -
ool SEAA 2 9 FAN BE mgw o wSe g 28 g 99 A4 sl we
¢ 2% gl Fof gy W3
P Y
DAEE 9 B4 Y A=
002 iEg—L*gEg 74];(49] B‘:(']. of ‘7:“@54 }ﬂi}’ ‘1;__}%‘04 _/r\_o‘j‘% E’.HE‘%] 66;]']’3_ 715]/\]— éﬂ]— t-test 7‘(183 T;‘_l 7“1;3:]@[
AL, o T ame =0 Aale] A3 = o] &3 BN A=
Cun fle] Sheeln] mele) g g NTHE FHOR AT 1B 2 #43 Aol g4st BN A4
o0l o ur eqe s O 1 ERE A ges 4o (@ guw ow vy
ToerTE A Fdoln 2A1% st 20%) ) BelA Ao B4 4ol 17l
A4 g 7
o A7 Pee detnds) 714 s
S BAAMA H2g 283 vERdY Add) g@ BAAY  4shd F RdY g A3, vugee
g P9Y Felol 25RMES A H2E lwow @ RY £ ) 33 R FACAYR A F Q4
Sz TERREG A6 wAE g o] 25t Mewd Add of (@ SaT o WERdy A4 4 dug
ooy, F A W G FEA 9 B 179) W UeS Bl §5824
2020 Ash 29 ARl et 24
Iy waE 1A kA = o= e o= = Aoz AEdo] 24 A 3
QERL 28 T AEAN I acopne wer g 9 oo w sopa oy o R 2 AU DR
iRl Z =35k Z & 2z A 2z s1
ger 2R LB WY g gge man axgana gy oo o8 T AETRD deld
@17) A48 g FHer. o 14 A3 89 9 e R g
o o 9o A
G wa o o] cba WA el 2580 2Y 7 24 AW 12 Y F 57 o
iy e Zﬁm? —&é;‘ﬂf;;}f,} QeI TG B AR sehd S o ARA ol 434 o] Py
g = S . ; o iy e ) .
Qo8 A4 29 g Folg ol B s 2 A4S Fel 259 £ A4F 33w S
o Ee e £ 3 8 7ts 2 N B4R By
2= AlE] o ALL. E 3 o] 2=
: 5 5 T A3 ol wAre 4
0 a . 25 38 S04 F wael 9 sshd w9 e L
493, Tt wal S vepd e . & Ag EA S A )R, v
AWM 2= pAle 49 Ay Wt A7 W3lE 2dg pCKE afjAlstn wAl 293 ok wrul g ZWoA] BA
D0 e e mon T aAe Ad Aelg Bele md eY g DL T UL o
(2020) -REF pckE FA4lo2- 2 POK A 84 B4 s 29] A3l wA} AHEE E3)
<] O A= = = Iﬂ_ﬂ}ﬂ E'_HEJPCK _B‘r@'

Hetat Hetmgold A8

A7 ALE A A5 o

oBA et A geln A B o g
ooy £ B el 252 o B oy 2EadEs AAE g g S0 SRR AR Aawe.ad
59 a4 24, 24 smee] AAE e #
2= dp|gAlEe ) A} 5

papy 5 A ] me g BO WIS A ELA AT g vitest deassl A

37 o o Bd A g B A dy] wSoEtn - .

2011 T 2P Ao 2l o TA} iy SE oojgr ‘::410“ g Al 13_3'133 AV AR A3} Aake] AEdR]
; . 7t Ae = Kl . L . A

R E] TG S TEINE g anaem 2ew o 24




440

=5
=xE
oy |'2||’

H422 R|35, pp. 434~454 (2023)

Table 2. The construction of modeling instruction in individual cases
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Table 5. The summary of modeling instruction revealed in the papers
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Table 7. The factors of teachers competence for modeling classes in individual cases
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Table 8. The summary of factors of teacher competence for modeling classes revealed in the papers
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Fig. 3. Attributes of modeling instruction and factors of teacher competence in

elementary science classes
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