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Investigation of Elementary Students’ Scientific Communication
Competence Considering Grammatical Features of Language in
Science Learning
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ABSTRACT

In this study, elementary students‘ science communication competence was investigated based on the
grammatical features expressed in their language-use in classroom discourse and science writings. The classes
were designed to integrate the evidence-based reasoning framework and traditional learning cycle and were
conducted on fifth graders in an elementary school. Eight elementary students’ discourse data and writings were
analyzed using lexico-grammatical resource analysis, which examined the discourse text’s content and logical
relations. The results revealed that the student language used in analyzing data, interpreting evidence, or
constructing explanations did not precisely conform to the grammatical features in science language use.
However, they provided examples of grammatical metaphors by nominalizing observed events in the classroom
discourses and those of causal relations in their writings. Thus, elementary students can use science language
grammatically from science language-use experiences through listening to a teacher’s instructional discourses or

0l =22 2021510 N2uRtaln Hafeltine AEoR ~aE ‘28 J|uh ONAE Ses A2et wat A4 74 Bs
of RRUS T RRIUH KF wor U7 BIM AR UBS £H LY U
2021.12.13(54%), 2021.12.19.(14S3), 2021.12.28.2457), 2021.12.28(:1 55

E-mail: gani99@snue.ac.kr(0]23])



+

:
mjo

<HFEE> I

2
Jok
ik

240i2|

By =4

Ho
J

b

ik

fa}

- 0]z

lok

31

ol

se4el 3

_[on

15 o ALAE

o|r

CJRE R

recognizing the grammatical structures of science texts in workbooks. The opportunities in which elementary
students experience the language-use model in science learning need to be offered to understand the appropriate
language use in the epistemic context of evidence-based reasoning and learn literacy skills in science.

Key words: science communication competence, grammatical features, evidence-based reasoning, literacy

skills, language of science
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Fig. 2. An exemplary lesson plan of the learning cycle mixed with evidence-based reasoning framework.

Table 1. Participant students’ personal information

Ko

Nlo

Nlo

Kfo

Nlo

Kfo

Ko

Nlo

|

&l

A 7158 &

Eay

H
1/92]

s}
o
2l

S

3}
A, Tt

=

o tishe

=

}\g =
A} HlolH,

1

[
o

AT

[

3. Alz2 &4

7oz #7)

&

°l

=
]

=
%

ol

—

o
™
2l

o7
;AT

=

A 7

o

99

=

T2 A



tﬂq g £ O]EO] A A 7175 o] S(systemic functional
linguistics)oll A AF-&381= 4] 2~F(register) ¥-41 =
oA HlAES & 2 =g A A 4 o
Aol AL3tdnh YA AE o] 2o Y& 2 =
g A dAES TAFE 7F B3o] ojn|g} Z
T4 3t A4 AAE Fdste =
geo sefdhs Aclol o Al
X

M
ox
N, o
mm l‘lr

.
4 &= & fo o 1o 3L

Hahe AomA, 24 B9 AHeH

58 seteke Aol 24

Mo o rfr
Mo
hin2)

d
flo it
—lN =

oo

o,

o

o

9

=
Moy

dy
offt
>
©

o7} x4

(s

(o]
UMt
it

L

N,

olr

=

s
1=
ol ¢
s
K
E=)
%
Hn
L BN
=
oo

?é%} 3014 4“]% &l vt

S0 22 BX, IZHLP} 28 FOf 5T HCE

& T'EL ]/H %’823‘01 501 ZEA = “Hﬂr”g]_ ]
gtpro|t), «drpre] FA7) H& o] g B3 42
o]u%’ “l:ﬂtiﬂ];]_”/] —,—xﬂﬂ— Q 01_4‘_ %Eoltﬂ A
grglon, 9x, 2% 557 52 227} Mivke
A1) w7 zHo] "t "lAES] Y& BMS

ﬂl

=
iy
_%
offt ©
>
:\Z
>
oo
_‘r‘l
L 30
j:l
[N
]
2
i
>,
fo
ot

o, ﬂl°" >1-ﬂl
o b
;
< g
(]
H
e
o mu rf M or Y R

“z2P= ok o] A3} H o] "ol A|7He
Aotz 94 ofnld sEeitt of

9} 7
= %Ma}o 24 augzo] T =
I3

1 T

R
rﬁt

oA e ox

T [ mlo

oy o,
Nl

o4
N

m. 947 2t

R oH“on FAEE 9e)E A%
o e Ml A AAE /145
o 9T Fe P AR 18 A A7E
mas, “o|z3} i ogA wEeldriar,
AT FR LmE 3T F oA WP
27, “We vl A Rt el oA 7
a7 A 29l S5 47 3o g
2E geht 2 AN AL ok, 7t vl
2 gt Aplel WEE TR B0, B
F4e) 2} Wel BBl do] B B
5449 ARIEE A7AP} Aeste] A NS,
il—oq ij]'-xg _/] _,,].?5]—7(4 _/]}\]_/\E SE o ] o3t }\]-?H
HE A agkonz SES AdA
B9 WAL QT A3 7% 2elHA 2o

2

ol 4

1. CIOJE] 214} I EM5}7]
SAEE S B HolH g

1 el 7lEsts A BRI A

2

o f
ljﬂ
S
L)

lo

e T

o

oL

rlo

o

K=} 21% o
_O|L
¥ ¢

o &

it
X,
N
o
ke
[
z 2

lo o

ot

S S0l 52 vt U8
T 22 % HER, R0 gm WoiCt, BRIY| 27
120141 13 FEJH EICE (0127 9 AT 491 5 8
Kol st 85| 7122)

—~
—

g2 8 M= 257t 221, 20| g b
7t L7t Betot Xf FAMNE. (REn 3| 2= ﬁif

AHY 2 & €359 L3lR)



Al E Aol ol gt
T WA @A

% s
Aogel £l mek
o

2
|
)
R oo
o rlo
[
fr o
ox = >
& oF
P
N
o3 o >
ol, ok
PP
N
9
1owe,

ol O
il
-
ox
i,
r
S
et

%

i 4

e BN

10 qfn iy

Ry s

)
go Y&

.
i
ox, 38

s Mo 2

S
o L = to oo o

w

QL'

riL

=

&

=

1o

Lo

)y

= o

ﬁ >,

32,

lo
ol Rl

ot WL
p‘g
[

R "

o Lo,

TAREE A A%
AL, AP o}

Q7 ofp|l ~ A F AHgs]

N, o &

!

1

o

B

N
i

X
>~
>
o
o
(o
A=)
6}
X,
it
o2
Ao
iy
|o
il
B[
Mo
)
2,

3, B3l ol g AAE = WE
o8| 2oy 7Hs EFCE B¥dt=
R =4

g, Q123 dlolElol tigk
7o 2is 2dT o, AT
HE 71¢8 ve} g2 $39

et
oft
Qo
£

|

2
o,

Of

ok
LA
2
a0 o
o= I

U o
o |o

iy
2

o=
[, o] 221 Het o el 2P, T5S A
= 227t O e Mu, S2 2 X0} . (RH

—
+HO| 2 el AT £ & IO HelE)

= o njo H1

ASS %2 U T2t 2HC MHEOR 25 w2
A SRR, MSS 28 T HUKOE 280t 2}
O 2] Aoi2. (KIBtZ} £010) 2 Biat ALY 0] 5

SXQ L)

o] F 2R SGgAe el AT
o= W] AR, =7 H W el
“EFHG Zejzh o e HojerdM & ¢ Sl
AAE, AL ~Hopy AiH e, o 59
FAIE Bl 2 BYe] 2k WskE Hlasto]
Aaste FIE 2o oldd Fd2 HeolHE
el 71wtk WEy 2o HolHE AT o
= 2 o9 dolEE vluste] £dst] fg o
oA AdE Fdote 5Ho] Slee Hol £
o, A4 ofv] “wE B @R e

s Held v, A= Avbolde RAE

o]

o
e

L3t} vlw % 2o Wt g A
Eshe Po] delug

wzte] o] 4

25840 HYE SNAE 58 T8 ¥as-olps 37
FeAEe Aol BAY ARIES FHal 3

Do 257} 50| S2AUCP BSS 7S T
7| th20| SHiCt BRe) 2 HEP} Cf A2, (RIRtTt 4
Plo| 2 £i5 AT 49 5 Aol ¥3i)

2evt 2 HepH o =1, H0| Q12 I Of Ea| =AY
X, €0| glg o o Ee| AoQ. (R/Hn 43| 2 H

=
gt ATH +Y 2 E2lE)

9] F wgle A Yepd «(Refo]) 2= WP
e T8 A5S Ae Wi(Ee do] s ™)
Zol Aol et mefje] 25k Hlolel7} 2eAl e
AHES Tt shuel Jdstd Ao R
ol A Mashe AP WA WA o] EA
fr(grammatical metaphor, Halliday & Mathiessen,
2004 % = 5 AT oA Hal|, AHle] Wl A =
e “RErt Eo] et~ utE Yol e |
oJHE EAdtd o]ZE st AAstE Ao
A 2k WsPete PAEHE R o R sk
Aolth. SAAY AL ofojA|& AWl T3toA
Fo|7} &7} Folilth e Yolrlth 7t oy}
L& W} «f Adlerz wAFHAtE Mol
%, A9 BHE deel 7ledke Aol o
1 A AErt Al ks wdstke s
2 v E etk o] AtgAE gASkl oel
=o|7F wAHE A2 oln] LAl Halliday and
Martin (1993)°] Z&ke] dof7} 71 1o} 5439
AN Aol FaF LheA BAs 9 By
A EfrE Az A3 LT Fell sk

3 a4l oA «2k WSt o Wi
AAl 1 Hel| dushe At &, Rejrh <o e
A A, “r e Ao grel 2ol HolHE &
AMste] T 2arA JjAsHE shue] dd=

>

¢

rlo o rf

=
BARSE mEoR ekl e & sk o
W, fAE BARRAIRL o S WA dER
o, HolEl & #Aehe vl %3] Mad »dst
T 994 24 749E Bdvke AelA Holg <

4 5 240 1949 A HY & BT YA
sk o e, Aol 7] Mg S Faf vo]
B Azt 4 Alole] st BAE ROz Ed
@, &AE LI, e upehe U A

LAY

re



38  ESUEmS H41H H13, pp. 30~43 (2022)

283 oA Sejur
IRER LIRS F O EE
EECEREERE R
reh AEE EAE 37 e Bl
Qo8 Agolgleh, v %

Wl AIEE AN BA T, At S48
A4 ol B0 BAe ol Tl 2
A ANarle % W2 3 4 A7 Aol ¥
Agleks ol Aol Ao BPE 15 4
9eg Hol Frh

2. 57 S5

dole 242 5ol 34T A4 ol ZAS
& ANl Al ANt By e Aus 1
@ 99 EE FHE Rohle A& B4 S
S SAEA HAV 4 30, o
Qo Fold BAEE ol A47H9 Q4
B4 e Pl 24 Rohe A9 B
ek, T Al A7k Qegol Bl W71
EHo) BYgel wolt @YY 998 B 4%

BEAN @ G 95 AnEolth

T ]

LR Bl #3717 H2H A2 S22 Es BN
L2 3710 UE 20| 20M SL=20| 4717 W20
El—j_ A7t x}i‘— Alo-l()-”kl §O'|| Hoe He A E%’:J_’_, OE-I

o—1- o/l 2o 20=2 s =2

=2 10= 0[5l0] &7|= 1 0[8(10 OY)e= EHE

O] H7ICk, (OIST} 90 AT 49 5 2HO| SEBEA|

7IE=2)

Bygo] 71t ol lEehs FEAA
o e Bol &g YTk A AN % &
23t 3719 £EE vad Ju Z, dolHg 1
h ZAz AT, £, mAE B16] 5
B B8 A0 FA o] “mAE 2710
DG FHEF7N] A7HE 3 WA 9]
1 EAES FPehe] AH3E B5E B, o]
A% 3 AN Rz B ol
27] ol o]ei@ 7] el g Kol el
o) SEA7} SR o] HAE 2, ) e,
-2 WA, o] RISt o] skel £ hel

il
az £

o] YA JELES st A
g1 Stk BE, 1S Fda] s -of
A-e1xPe] A7 ofnE &8apr]= sl o, 9l
o &g AFEAA o] AZ ofn|EL o] fif =7

B, HolB g $H3lel 2AS AT Fo 1
ZAT N3 Al GYse B A%S
Fetel shie Ao AAseE

Qom YAse Ede Asde o

Lt\:— O]'M

N

Dol SH0 82PHe 4V O H2D, UEpls 5
220, B2 SN &3 Ul 47t Laje. 2
Ol B2t 227} O Uit 47t H29H 280 22
7 2E7} O] 012, (RPIT} 4719 2 st AT 49
5 90| weie)

2t =20 gl 22, Eel UL, =2 2=
Sh= 450t L2l Walks 450t L. (KTt
SHO 2t AT £ F Q9| WalE)

s9] e woh o} Bo L e o
Ae BATW 02 714 0 L7} GG
Welrke “&eeke A e PAE ALedtd
28 249 £5dA w2r)g dehie Yad
2213 e =2l e ohAR, £xsk g
e ue] Aol Smehe dhtel BAstE )
dol &2 2| A3 Aot}

22 CHA| 71otA| poB 2= M Fevt W, =
2 E2 7ot ZaM SRR EE Tl B3 =27t
K= 0 ei7iX|= 40 0 & 7125] Q0Q. (KTt

4010 26 s AT 4 5 Yslo| WD)
2C 22 WO A3Y BE HEP} S2p7is 0| UX|

O @S WX| QOB £22 2ER

5—U SEC

Defyt 220 Eﬁ t AL

FAIE7] =0l
- (K| HO| R H5}

9] wlol A o] YL« Hrm «Lw W
a9} o] WYala} whalo] BHA T8-S ALE3lo]
AAlo] B HolHE wdsly, “Tes} Er)

of



+

:

<17

f

_[on
1ok
ik

240i2|

Ho
=
Ho

2% WEpt e 348 ANSE oA
FAE Vel Baele 2t v, &

el geiTh, Weldthe A4 o SN
o2 Wapee BAsE BHA =7} A

w= AbeE7F BT #Ee oe A Feke
gl A shke] WA 2 Fol(packed) BAMSHE &
A ALga, e ‘ﬂi}ﬂ AchEitish o] WAk
s A9 Az o] Fej7} gepivhes A
oM, glo} AHg: 9] Bol4e BT 5 4
3 51,] 0{01 __Jdoi oLgﬁz] Dﬂ
3 el BA of BAL 41 A8 5
Ae e AR Tl 25 <
o] o] A& HRAlo] HEAo g oS = & 9]
&2 Hof ok dd iR 2EwAbE <4
3 242 ek Tl 34 2ol £
ako] ool FAQNA olobrls) BAP Ei= “B
o mefe) 1%k XM £ oloprls] EHapst 2w
TRHA < 2SS ARgSle FY e ettt
°| AR} qlof *F%l sl A=
o] Hol et 4] F thsbell M fFAke &
WA 728 711 ddo] Abg e nltkn o4

Aol A wasl w wek maA e A

T2 A yselA) AE E

& oon A, A7E AdD 59 e
Agels andel mia B os au.

KB +~H2 ofF S0 2k HEP H=A| LU,
H0fl= X|2HO| +~HE2CH Bi2A| HIYX)7| =20 K22 2
Tt #H| 2EHE 5L Hofl= XH0| SHECH
2 A7| TR0 RO 27t +HO| 2R HEU
(R 019 2= ofF SO oA HamQr, 255

u 53l 23817| 1fst, p. 69)

_k;_ll
.?l_‘:
— El
_‘L_ll
R
o
-
?1
>«
_VL
L
T‘j
rlo
o

-1\1 4
5Y
rlo

ek o5 vﬂ@}ov”o Eﬂ °

Atk gt 1 erAH oHH iPr o)
o e tﬁgm garps 59 129} ¢
7F sthgth = Y 727F A AlAE
=, dhole A 2yl FHET EHryt
D})’t AR AHE ew Wsbaes A e dat
o7 Fold Fsle WAL Whale] Bz o

W -
o [m BN rlo
Moo wn H1orr

o

By S48 s

£S34o| BB o|NAE 58 H : U2 -0lmE 3

<)

7F g€ Aotk o] At v A 5 9
om, det watMel 2 QA HBAF WA
W] A 2RE aelst] A £ of
2 Aot} a22u S0l Fte| 3ol M A
& o] &5 FHE wA] wHA hy 3
Sht wpA] " 2EQ] Y FxoA AP A S
2 44 Aol Fet FoA FARE e Tt
715 Vel A #9E § d5S B o
3. FRYLE HSslof MasP|

dutd o7 zlojy YulE A L&35he] 3behA

d@de Aiete Ao A3t dAE ==

-wfzel] ek 22 wHA e FE 2
olgta 7| ® Estal, AA Y5 A
oA “(e)), -ettb e “df 7R 179}
ol g ¥} HRES HEHor YIdd ) §
e A o FEo] 29l AbH7E Bokth

o mi e X

&7l= VR ROIM [5eet RO2 Osotd, IHE 17|
20N 7|22 OSSITHL Sf7PAIL, HiZ2 117 |40|AT
M7IYC2 OISR, (Hut Hofl HIS71] Bz AT 4
e & 4Tl L3tz)

9] Lofel|A] “F7)= A7RE Fel|A] wpEegh 2o
Z o] F3Pe & “w |l A7Ig R o
FIhE & OE Ao tiA gt 483 Fof
“abghe n7|ellA A7IRe R o] gtk e AH
FHOR ol F3H L ALste] Ay 74
e deEtloe B star o] gL« x|
< 7L°l S GAste Aol P42 AR

ghofl 22 A gete] AHE FAT 9 <8
7] UHTOH”Q} ol 17} A gl aHA Fiete
AZA olulE L83kA] Qal, “ofrf-o)Aet e
fﬂﬂM AR oAnE Fdate] QI BAE FAHA
FHshe AbZE HolZl= g

APk X1 HIOE 107|010, MSeet X1 Reti= A7 |9
0j01M S717H 7|0 M7I¥O2 0IFS 8iiM HIZO]
BICIOIM 22i2 2012, (R 2ol BIR7IQ) Big A

-8 5 sl galP)

9l shge] walol| A “ulti= av)Sdela, e
A7IeloA = FSA ddsta, “F717F 171
AN A7 R oS A E FE | Pt



o st T Agelel “whgel vl e eke 7 A A of | ALgte] HolE A
W 23 olzolynk of Wil A o, HolEE B 7]
RE A9S £33t W 98w E 4 A7 WAS AN 3

el ek, Tt o] FHL wololApst s itk Ed, “AvIde] o7 Lelire )

e HER o Ydalo] npx| A7bE A% B «317]8k0l BellA mY Fow uigo] B A

E Rt Poor daeisint A eR «of e A2 WAE A WAL ok} «aelaret
ofapel «aAe ol 2AE Fdshs QB = ¥EA YUY #A s Rdde ASAE 28
AS 2k 94 o= AR F 9erz o Sl

Ae] wahiel] AH8HE A onlE 0RE B 5

= SRR, A 7Iikele] S A8 X F SOili= L RS0 A7) 20| Biths 10712, 224
o] Bl Tz ghls] Rtk & 4= ik £ XPIQILC 371 WIR0IN Ay|goR ojssiaR

Soil= BICIOIN 222 S717+ O|SRILICE. (R 2oil bt

@, SUEY B Wl Faolh AgT VI HIE ATE AR S SR AeEsH 7IRD)

9 o439 S DA Wi Al 2

d

FU

Grh Helel Al el asol mgy Sl BUR B0l 2e WY A 48
E-]EP: 1:11—-5]_7lg+ :L/y\7loﬂ 1 _u_d\_-/] iazq O:] Oﬂ _7]%:?'1*\:‘ :Eloﬂ}\ = Eﬂo]‘ﬂ ]}‘1 %"A, %(‘ﬂoﬂ/q
2 BAE EANE ol teA wasgy, 1 op e A8RAE TR o€ 2
4 558 WAAQ A3 WA BRGRe BY T
25wt 91 e “welt v B ut

=
Rofl= 20| 171%, 22/t X7 1Z0Jd Hol= 220 2ol At glolEoA] “vltte 179 Rele A

7 B EALUF D247} O 7201, MAHO| X{7|20) 3

M Serioie o0 ool gwe o qoa ZIEOIRE 1% sEan o) 91 Ble -

TPt OlSa1TA Hizo| Boj2. (<1 wol visorel w71 HECSE <l AAS Edshe 9 ol

2f ACIR £0f = ZX|9| Y32) g-gsto] AMeEUtt o] A= “F717F 17] °‘°ﬂ
M A7I9e s o] F T THEd A8,

9] WelRo)A] o] BL “ko|= Zo] mygk A= AW T AL o “m= ek 2ol 9 JJr

ek AZIRPolehe S8 Edlw Asigrel  EAE EUSKE A ol Agsiel el v

9z gFIThE AL Agelel «gdq meof T mAR S} cleRdHE 4 FHE £

Zoa o] B AWS Baadd, 2dy  ToETh 9 AL HolE 2M44 $A =%,

2un ol o Edce dolgdA ey 1ER FAE Agae 49 w6 o2k 34

d AZIPeleke AR dZRE wAE P F 2T A WAS s 2w =7 il
3.

H

Table 2. Summary of the students’ language use along the context of knowledge construction
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