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The purpose of this study is to draw an educational implication by analyzing the context of narrative
texts, students’ narrative thinking, and their academic achievement. We investigated text types in students’
geological field trip reports, the reason why students favors narrative texts, the relationship between
narrative texts and their scientific knowledge recall, and the relationship between narrative thought and
academic achievement. All students used expository texts, 82% of them expressed argumentative texts,

and 36% of them used narrative texts. It is likely that students use more narrative texts because students
were in the context of outdoor activity and so, their emotional feelings were more activated than when
they are doing lab activities. The academic characteristics of earth science seemed to contribute more
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narrative texts in students’ reports. The post-test revealed that students with narrative texts recalled better
than the others. On the other hand, there were no statistically meaningful differences in academic
achievement between the two groups. However, we have noted that female students whose reports contain
narrative texts achieved significantly higher scores than female students whose reports are without narrative
texts. From in-depth interviews, we found that students who properly used both paradigmatic and narrative

mode of thought were in a more advantageous position than those who used narrative thought only.
It was also found that some narratively thinking students tended to feel uncomfortable with the way
of learning or evaluating questions about science. In the future, a complementary approach of narrative
and paradigmatic mode of thoughts would be encouraged by understanding students’ tendency of thinking.
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S50 TPy o7 285 4= QItiNam et al., 2008; Keys, 1994; Yore,
Bisanz, & Hand, 2003). Yore, Bisanz, & Hand(2003)= 8} 49
Q17 BeRe BT ATolA ot S-S ofe 2247 (wiiting-to-
learn science)’ & A75HH, S27]) WS- atF O T 4=31517] Q5|
Me 22715 HAR R 7t=Aor sin, UegE, A%, 7&
(description), =5 58 st tloket Jele] IS nfafof o
ch 2

A7 (psychological realities)7} 2101e} 7| & &
ol RhEoixith= %—V‘ A (Han, 1997)-2 33} 222719 ¢1of3l
gres BATORA S 1T S 90T 4 ke e
217k A3t 4B 25 alole] Aas
sPgstaL ojn|g Adshe A= %ﬂﬁwwm@J%zcmW
& Shires, 1988), Z27]0] 4] AFRBH= Qloji ] of 3|t B
e de AR siAE = ek °*°1L A B8kl Agske
opiEe] w7 B ofuje ST A14] A} HAISKL ol AT
WO S G 4 leLee, 2013). o} o) 3o} we
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5o A4} sire] BV} ol 714sta Mesi dloje] Jgg

HES o= Q1S (Wellington & Osborne, 2001; Lee, 2013)2 FFol Fof

oF 3}, ShYSo] zp4A1Q] Qlo]2 ZA3E FA47| 2] HIAEE Al A

St Aol AL AE R 4 Qe ARE 8 4 Ak
st I7)0] BIAEES o] FH o HAsl] Hole B 740];]

of tigh gt AR Aol met =R A= Ack(Shin &

Choi, 2014). =22719] W85 247t At 4|, EA] FH, o]
o] EA Apare] Wik 4] H7F = 4Yu, Lee, & Kim, 2007; Nam
et al., 2008; Hong, 2012; Cha, Kim, & Maeng, 2011; Lee & Shim,
2012; Shim & Song, 2011) %5 SHAEQ] Afa1e} oju| o] AAolat=
SHolA HEF oA 2247 FEe AU avE dot
Hie A 54T 84, A8 9 =99 dE Folu 24,
o FAF So| Uehd HIAEE R o7 BXSIALL okrlog Sa8F
ST, BIR] ARIES HlEst ek Aje] Azjel e 1 wIE
A giciKlein & Rose, 2010; Purcell-Gate, Duke, & Martineau,
2007; Park et al., 2009; Cho & Nam, 2014; Jo & Choi, 2015). o]A+9]
=00l Tt F7)= SHPEL] Q1] ARE oldlfslal dj4isk=

A 2k ol bl e $i mole, 227 5 AR
e BHow o BERA A7l %ee I 4 9k

Craig & Yore(1995)= st 27|15 A= dof-HIAES] 11
L £40] ofalell FTiE GRS v 4 Qv B3] heelne}
Ay EAEL ofs o] #4 TE} AR et Sl ol
ek olalo] HErh thE 4 oleaL Bk Yol ElAEe] et
s3571e] ojsle} sle] bito] BEMIEkE ok F7]e] UAE

Sasksha spl e QlAA, geld daEe BAlsHs ATt
A= ik e} 1 Aol A 7]Eo] He wliba] &fof= mjtiof
BIAY RIS thoksl A= o] Ia7|E HAGH= 1AolA], oo
A "HAES PHHor {HdlsAY O gus E43
(Purcell-Gate, Duke, & Martineau, 2007; McNeill, 2011; Penney et
al., 2003; Wellington & Osborne, 2001; Cha, Kim, & Maeng, 2011;
Park et al., 2009; Yu, Lee, & Kim, 2007). Purcell-Gate, Duke, &
Martineau(2007)= 218} Z27]2] BIAEE A2 0] 057 EHo w}
g} ARA HAEQ HxA dAER EEs}t vby McNeill(2011)1)
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Sl A o) #38 Alols Aeh el das
= AR Az oIl Aol Hiet olobIol s 54
9] ZHA o} AjZho] vl 7| % i (McNeill, 2011; Penney et al.,
2003).

dutz| oz et S27]o A= W B E "9AET} ufjAE o] £17]
w2 of(Wellington & Osborne, 2001) SHYE0] ZFAJSH 1}t F247]0|
A el EAE] e F 9ol Aol =5 BAES} 1}
Eht 90} usto] 1St S ZwlolA] o] 7] vz Bast
Qe Tst 2271 TAoIA AGSR AfAel 5 LS w2
=2 Agslelo] QIth(Lee, 2013; Lee, 2010). £3] th24 sk F2
7191 =molut Halk= ot Aol tigh QakaEo] 4ok Olﬂ}% &
oA dubHor oE ThsRt §3E tEs AFAY 25
(Reeves, 2005; Rowell, 1998). SHIEL 1}skR}E0| /\}%—o}t Aoje}
W 83 A o) 2l<s3R] oFolA](Reeves, 2005; Wellington
& Osborne, 2001; Lemke, 1990), 3N H 142 85 QoA Al
£ Afstal oulE sk o] AFE Holth thEe] =
oA 7HE 23t 227 A AT} wEste] A AR
st H%EME(narrative)ﬂ wi, ate] Qlof ol At Azl
£ 511 A%ss AWA 221 FH51s o TS Eri(Wellington
& Osbome, 2001), TS| oS WETH e 54 clole
AL ARESl= A& wil9= ﬁoltﬂ(Wellington & Osborne, 2001),
ste] dloj= SHYSOlAl ofsvt F4Q1 WelEEE b= 5ol
A4 9AEE ¢ Wol thEth

SHIES Wt A3t UeElE g AES 27]ska, ek %@P
SEAIA FEE= FA 15k QlojE ARgsfoF Sk ARl &
CHWellington & Osborne, 2001). Lo, 2]213}, &, H]-F-42l °i°1
£ gt Al AR @4 dS ‘”“@}0}— 1A 2HE
ARgfor b, F=AIE EliA] ¢S F05 7120l S S
sfjof gt (Lemke, 1990; Reeves, 2005; Halliday, 1998). ¢]<3}A] ¢F

= Aoy W AIAIE sHYESlA Wskslof st Aol Ay
W, AR S o] F AR Il HA A o =T wSA
7ol 23+ Eq-E 2| Eth(Han, 2005). SdA o2 Y2{EH
B AE= W a5 ARLE SAIShE mi7E=A Bl 578sH
of ¥3} wsofA] Sh5o] Wy Hdefor E-8E qlrk AvA
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W% =PRA fejes it 4yH ass ase] o &
Agaka QA ool hsiHE AT 227} TR, tejels

HAES Rl v} Aud das geeg gelsi 4
(Kintsch & Young, 1984; Graesser ef al., 1980)2} 1 Hitjo] A}
(Alvermann, Hynd, & Qian, 1995; Hartley, 1986), =213t x}o|7}
UEGRA] 9=rl= Zi{Cunningham & Gall, 1990; Roller &
Schreiner, 1985) o] Qlt}. oA, sk5 A}, E4 FA4|, 21 1EHE=
AR Tol et o] HE AS PSR AT A} BaE]E

P Wolfe & Mienko, 2007; Lee & Yoo, 2004; Lim & Kim, 2011;
Ju, 2008; Kim & Ha, 2006).
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2 AAE s gl Alal(paradigmatic mode of thought)2}
A7rel 4ol EAE o= WEE|EZA Abdl(narrative mode of
thought) = o] F0|4] 3131, o] T2 AT HebAo]x|qk A= ghiw7]
= o]Hhal ck(Bruner, 1996; Kim & Kim, 2002). sjz{t}d& Alal
© A el B AAlA EEE =E A, A Al @4
< AT, WeE B Alals Q1o Swrt HYH Aol
Ayt Avps Arstr] flste] vpedstal 1HRRE A ojopr|&
THEo] W= 2804 oJulE A/dgck(Han, 2005).

Bruner(1996)+= A1 2eto] 2748] sfj2{rhla] Afarntke] oJ Q1|
of thek olE-S A7IsHHA, QTR AR Aehs Falkh WAES
THEo] U Aol ol WFSlehs  7HA] AlLe] EAS SRRt
I A ofE ¥ FAdo] HsERRY] A4l QtollA] shuke] wshA]
AA(reality) = == I A= B FE Y] 2 g E-o]opr] -
27} #ofsh o5 “Iel WhE7(science-making)” kAl T FTH
(Bruner, 1996; Kim & Kim, 2002). Z}s} *]4-& 1)} gL Ujo] vl
= &3 BEH A4 B (Ford, 2008)0]ek= oA s& HekAt
7re] SjataE} Yo ¥pgo] Faskal o] BoflA e ET} Let
). ere] oAtk ofu] Mgo] REskA] QHes s}
A 1ojS ARg-sfof SHATHReeves, 2005; Lee, 2010), A
o7 cod ARE B %S H Y8t sk o] H5E 57
fsto] vl Alsl, 98} 55 o8k W2 e 2 3(narrativizing) &
ARESE7] &= Stk Holton, 1988). E7F B8k} 7S A/dshe ¥4
AT ikl AL Sl Haolt olop], ulg 58 THesie
WHEe| B3 Alarzp Bodgtc(Bruner, 1996; Kim, 2012; Kim & Kim,
2002). Tfsto] FREOIAI TR A TjEicield Ak ® ofjeh )
S{El5 ALE B4 248510 Bruner, 1996), o] T Al FHL 2l
NE FHoh= Adolrt o X|ut gt Al QroflA] shte] ote 7l
AIARS WhEolof Stk F3(Kim & Kim, 2002)] #|7]%7]%= 3
t}.

Bruner(1996)= i iL€o] Sl WeEE 4 e
(narrative sensibility)& ZgjsFo]ok sittal 4517 = ik Kim &
Kim(2002) 2} Han(1997)2 Bruner®] oJAof 523t sfjzittdd A}
1o} el B A A AFE HelH o Hak A AT, Tt
ALK A 2|40 AT e He| ofn|E FstAor 1zt
(Kim & Kim, 2002; 2003; Han, 1997; 2005). 14~850] Z2F0o 2 A
WelE| B4 Abae} Yiefe| 2 aatef 353 A5 Wele| Bt 3
AE0] Fojot s Seld ey et g A 4 Sl
iekd FRoer Agd o qlvke AHE AARcHEgan, 1989;
Ogborn et al., 1996; Osborne, 1997; Banister & Ryan, 2001).

WeEHE 283 49 A= sHIE9 AAA F99 43
oF Joja] g9 HAatm 42 4= Atk FYA FHolA= 71
W e, sy 571, S0 AAF & B-83 97 WlTKShin
et al., 2013; Kang & Jeon, 2014; Lim & Kim, 2011; Lee & Yoo,
2004; Lee & Lee, 2012). Q1A ol =3t Toie 4 o
9] A2 AHES A JiEst 7J-HLee & Lee, 2012; Ju, 2008; Lim
& Kim, 2011; Lee & Yoo, 2004; Wolfe & Mienko, 2007), o]n] 7]jit=l
A =S 283 7-HGwon & Kim, 2014), ShalofA F2 F7h2
A= 3] AFleE ANRE Z-9(Shin er al, 2013) Fo] 3USoH,

2o

shiSo] A4 AAeh 22 AHOR BAR Z9(Kim, 2011; Yang,

Lee, & Noh, 2014)%= l%ich
WeEBEE ¢ Aoz slof

Aol A SHEEC] Tstol] tijt i, B, Bk BT SHolA

= BAFPAL olopr|E WHEAY Wasks FEHeR Q3 £ 4

HILE Ho|AU(Kang & Jeon, 2014), 4] HAEE W2 AMSH

ZB-Eeh SHu Blert gt A9 UERTHLim & Kim, 2011).

£35] Gwon & Kim(2014)& TP} AEe]dag 5¢lo] 283 &
S5 A8t 8- P Auk V) SaEel 5] 4
A3} 4=go] tiet o)) WPt itk 2ng nuslel spSo] A
gl AL, ook AR 5L Tjolste] 4 S Ssfof o]
Sl WIBHE w4 9l ATE XA Qoleli 44l
Zaislo] gl Wit B she] AFEet 44 WAZ B AR

(Kim, 2011; Lee & Lee, 2012; Shin et al., 2013; Kang & Jeon, 2014)
7F JAE 0] W shsAke) Sl wiet I At o7t Sl
= AAfsto] o whedst =% Aeke] Mo =E5T o U3t (Lee
& Yoo, 2004; Ju, 2008; Lim & Kim, 2011; Wolfe & Mienko, 2007).

olo} o] wejckeld Ajag A Het L] Vel
He oot 8 7154 SISk sl Qe
Itk o= gl Aak shsAle] Fu], S7]sh Belo]
(Kim, 2011; Kang & Jeon, 2014), E2HE H2
AH419] AHT BFAA AFAFTHGwon & Kim, 2014)
oA, thAF ez FHAQ AE AASHAITE SF5AF] Adefet
of wheh ¢ A2k JuskAl thgolof she BAPE |ieh A
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Hofstein, 1991; Orion, 1993; Orion, 1994; Nadelson & Jordan, 2012;
Prokop, Tuncer, & Kvasnicak, 2007; Cho, Byeon, & Kim, 2002; Yu,
Lee, & Kim, 2007). A& GAF Hilxol= SHEE0] FARA|OA A+
ARt A 8, 29 BAE sidstke 2ol dojet 7| e-El A
ER #FH0 Qlo] sHIES] AtaLe} 3k He welshe =7t
H7|%= gFcKKeys, 1994; Yu, Lee, & Kim, 2007). Yu, Lee, &
Kim(2007)& FA SHES o= ofe] A& GAF Halxof Lt
XA oot ofw] A4S 'AEE Bl ¢lal, Cha, Kim, &
Maeng(2011)2 A58} 4] S247]0)4] SEHE L] ¢10f4 545,
Maeng et al(2007)2 oF2] A& AL Aol sHE9] Hals 24
BTk 2 Aol Wl EA Akl ks Ad SHES Ik
AFE S AE GAF iAo Yehd WeleE gAES AN
ek wekA] Abarr) wehA] Wi o] E4S SeA Edve AAH
olof7|&} ojo7] FAO] H2E FAT HIAEE We e HA ALY
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of Wejels BlxE o] ARE- o2 2fe]BA ALl Zafo] Q= MY
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Table 1. Research subjects

A7 oy He
SAF - ek 28k 145 64, of 81%)
WA - A Ak BN
- 1237 ol

YAl o goli07), 267, skl te 12
ANSTE I E:

stl - 14599] At sy AHE 43
BHE - EEE A FYTHS

SHE - 129(d 5, o] T)

g - yeEE gAEE S BEEA g2 s A%

H A= 2014 5LEE 2015 297HR] $3E]Qlct o] HAL
Ao thgt <aghe Z71A]7]7] Y3Fed(Orion, & Hofstein, 1994), T
ARAJOf TRt AR Ao} 2|4 o] EokE folES AlShal A4 7
oz W8-S Qofshs AR HIAE RIgith of] HARA = ARE
glopafte] WM} S Shdetol HdHE A Yem 55, T,
), 28, Ao 128 S0l A4 P sl A7t
o] 1ghg) 455 A7 5 “obEThe TEelA] S wAIRk
SPSL B U 28 AES W wAT 4 gk ek
A AHE 32 ol 7 Akt B A} A ofl
A gAY FEE AR sHEoAlE EAF AR el st
ArEE AR A YA RUAMS 28, A AAE 2
A4 */\101] iFis ‘41 & o5 E‘*}Xloﬂﬁ AT ZFojAl &

okokT1 o]—/\g-C_:O] z}_ﬂ_ﬁ.}ﬂ IEE %‘:} SIS0 HIAE
20| PHAAN AWH, =53, WeEH grEPemey e

BRI, 50 =54 gasol YEu gasg
2R

1
10 1 HAE=

S

A
= —Eﬁi‘iﬁk Toulmin®] =3 % A&
(TAP)(Toulmin, 1958; Simon, Erduran, & Osborne, 2006)& A&}
A2 A HA Qo HAE BAS ogst S YHEH 9AEES
ApgaHe Ak 197 ok e 710) Rol} s1g) 33lEsk eto]
A=Al FAF W E Bt e e BA] Afare] 4HE(Kim & Kim,
2002; Han, 2005; Feldman & Kalmar, 1996)¢]2}d U2 E|E €IAE
S 2ga SIS S T2 Qe ShSHY UelE A A HeS
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Ryan, 2001; Kim, 2011; Lim & Kim, 2011; Lee & Lee, 2012; Son
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Table 2. Text types(Penney et al., 2003)
Text types Feature
.. - presentation or explanation of facts with the purpose of
exposition . .
informing
. -account of events or a sequence of happening the use of
narration .
characters and time
argumentation -attempt to support or test a belief on the basis of reasons

Table 3. Elements of TAP(Toulmin, 1958; Simon, Erduran, &
Osborne, 2006)

Elements Definition
Claims(C) Assertions about what exists or values that people hold
Data(D)  Statements that are used as evidence to support the claim

Warrant(W) Statements that explain the relationship of the data to the claim
Qualifier(Q) Special conditions under which the claim holds true
Backing(B) Underlying assumptions that are often not made explicit
Statements that contradict either the data, warrant, backing or

Rebuttal(R) qualifier of an argument

Table 4. Compositions of recall test after geological field trip

22

#8 ERAEE G0 B A
gl digk 1, 2,3, 5, 0 B/, im(o»), 3 ool
£o] 5-2, 6 Ebz, vz
el el 2-2, 4,52 3 5ol 29l el A el
A9l a4 7-1, 7-2 2 Tl EFTE OFAY] A a4

B2} % Epeat BAlo] Mgt 123 o] tat Ame A BA
A A eha} BaAle| £3E YelgBErt gAY ukesol Al AHdkat
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Table 6. Text types from students' geological field trip reports
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Table 8. Examples of narrative texts from students' geological field trip reports
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Table 9. T-test results of the T score from earth science achievement, comparison by narrative using or not groups
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Table 10. ANCOVA results of the field trip recall test, comparison by narrative using or not groups
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Narrative Characteristics in High School Students’ Geological Field Trip Reports: the Relationship Between the Narrative Mode of Thought and the Academic Achievement
Table 11. Interviewee's background in science learning
Wege  dWgEE Agash 3e =1
sy AW HAE aey skigAR o o] Al
28 28 1D ks
AW UEe uEe 637 ok ‘i**;ﬁﬂ”*tj‘ j;ji ];Hﬁﬂéfi %E}fif‘om 25 w5l U] SlsiHE
s v ome  oms a7 me 3 8 TPUIE SRUAS S N A e S
C o was  wms 644 She st 9#71c 4 gois A8 ol shu woshd Polor Wehil 4
b u  ume  me ot g 2P RS A oLk S SIS Mo el AR
E o uEs g 66.4 9o l;; :;t'jfz;l ;;zﬂ*i;;:i ggﬁ Rk ALE s Eagon
P @ ge  dgse 93 e ohz UIPIEEE B8STL o] o] $& Bolt ZEl WelenE Baaphe
ofgitaL
G o @g  uzs 535 e ISl Wk BYL ook 7xw ¥/ oldle FHE =l Arky @
H o e e 63.7 S A GAl=s 4TS B o1 Qe ARIES Z}]?—Ho]— Szolgta 2ysh
I o @8 38 623 Sle  ChoRE 0218 FESAL U Solghs AR AdAIE Zlolel o A vt o
1 o9 ae o4g 452 9e =0l el A Aoleliw wet %713 Aol FAo Bl o
K 9 =& =8 63.8 ey W2 AN T‘—} SIS Apdst defoleta SR
L o =g  @g 555 olg  made] Bol gt Aol AfEA Welest ehdtha 59
ot Kim(2012)2 28} w504 v} 279 s 41 EPJW Bl
3} BaEgo] ¢his] XS Sk A9 RE Ao o) 4
A TR AP S W2, SRS A A R, TR S slof shel 2slel Ak E 4 ok A AR b ek
2] | 0] SHEe sHelcheld Al el QIglon, olop] aw
QG2 oQIskaA Lt O Al o ofHR|? ARALE AHdske e 71 HE e Blss olelol g Tl o Al
A OfECP|SCHs HSIRIS 04z, OfZHOIE, ok o] 290w ol 9lolth lhsu ke Bald AFE
(A MY &)  (physical thing)o]1l, o]& thF7] Qlgle] ARSI E A= =g]-us}
291 ARAL =, SRk A] ARSITHBruner, 1996). 2t ApalE
B: 15t 2 He A|AIAQl 7{A0I2. O™ 1¥oZ o|ZA| &l O AW e WeglE AR E xd SR vehe s5a off, s at
7S S3M Sl She O], HZH=(OIRE The) 22U g2 =2] AAE AR §lo] WHskslaL 4-8317] 41914, 2o eje=
ololsiLt HiRE R 2| Slole. 2l 42 AL} o S4g HEHoR Saslo] He
(BB BE ) 5ol 43 $ES UR s Aol £82 & 4 Ytk
C £75] B2 2 U= 7RI T2 Ao SO M2 95 1} e R BlaEe) saH & shunt ALgsls S 93
O QLPI, MEE 22 7] 2 Tl 22 Hslspi| Mot st o 25(24
O A B2 s | O Yok M2k qmau Bl AEQ} Bl PO T Y| HA] ALTLe] ATjo]n
CHLEE) % SUehe Uk she delena A S4E Adck
*gﬁe 4 glk ol WelE B Ao F ARze] 4 U
sle] 43 470 A9lEol 431 A, B, C SIS T8k Bt ok SHID, SHE, SHAF, MG 5o tisks BAlstu el
sigsoll UelEl g Selshe o) iele] Swighe HEROM, kel SAsel Al skt of g AdEle] HHES UehhAE 3
AR S Fa3b) Azkiths Aol deitiad A BAS U S8 4 ot
EFITE. Han(2005)2 -¢-2] 2l #8p7h ﬁ@&} AL SHO R HEy
of grom, Tsta Abmyto] ujkAgt AL QIgNE EUH A9l ARISO| 9 OBt B Al ofuizole. A} £ ofsfst S,
Aol o] ‘owg’o ke kA Abi B2 2452 A 200 02| 3 ZA(LIREIES # 202 Oz o 2op=in
Afale WAL EEE o s Azt O 26 S e AL, TeF APt AdHoRiE O M 2o,
= X Xé;ﬁi Ao thstod (SHD 2 3)
Z) A3t Zlo|t}. Bruner(1996)+=
SHAD O} SHAIE = 1o AJF] =Fo] AR Hel SIS o|n Sk v
H ol 2202 vl ojopr|E A gjthal SRl 1oyt
HiAo] 2E|H BAES ARSHA] 2 olroll diste] F oA
L W] SAto|Rp 7Rl A & dERth A SHEE
SAE WAL ER 2 olsfE flste] WREIHE & HaTt flrka

ek Sk shy
2 wgEjojof st Tk o)
itk sHIC O] *BirfolA] A7
O} HlGE AMEE vl S
el Bo] HHz EAo g A thAte] ofjufjAd(ambiguity of refe-
Ak SHYCE Ao Al ol ek Az}
R A Qhs AgpAshs 24l b - 33t Ade] chakRt a4
A e 2

rence)S
ate s
o] 7k YeEBEE %
w) ofze] Aol Fdum

A gaA] oJul 7t s (e ‘ﬁﬂiow PR
_‘9:6H;S_E}‘——— “l

745



Chung & Shin

i, SPIDE o Sk T A Ak A WARE

B 3209 B7HE w8 Foleh QhAlE ke Weleng A

Al
— | =
T FRSESPH. 2Rt §2IS YD A Th= 7 T o 28 s
2012
BIEL U 2R 0jop| PR Q0IsPt FRSEFHH= Qljl?
D: JI2Mcf S40f Tfef Ch2 2 Z0je. 1 BY 25| B wj= Ze0,

[

D: A7t 2 HEM & U= 715 A0, 20l LioF Us A 2E
= =

WS OIZ3HM 7 [5H= O, oIS SO0 dFnfsiof

=
—
20N 7 HE0| HRHESR.

SpDS} SHYEL el u s Alng MedoR 4asch S
= W2 deidoR Tjolel v, SHIES obvlS Sig Hekow
E|HE ARE-SITE Wolfe & Mienko(2007)+= oJoF7]7} Add Z]4]

n =
o 1

AANZ17] Hike olopr] 29| 842H o5 82 2k &
olHz|7] fiEefl ek Aol glol= A 725 Y & e
E{l_

Aol Qlrkar ik 12y ©<es] ofofzof] AAHE Al U8l

AFote] A7 2450 FRE 0 daEE olsflle ol=2A] 33

S e ATk, A lase} ejen Basg ey
o2 F§F A Akck SHIDSE SHIEL s50] ol 45
of w54 QA Ak HZe PASte] el 2a) Al shejch

F: 2240 Ojop| 725 ARBSHM SFathe 7l 7ol £215] a2 40l gl=
A Zole. SR M= O|0PIE 2 4 Y08, AI0| glof. ot
20 SRS olof st Sorks =2

G O Al U= Fotil YolLt OfH A Helde| 27| 8Lt O|H=
OItt ofstist?| ECh= ORS00k SiL7t, 0| =2

F: 2 HIZet A22 24 WE A Zote. L st 21222, O

olom IR OfH7t & okee.

G: 21 Oi7t O] 3iA] OIFA| &l 7oF 2|1 E Of= 22 LHER!|

22 BMZ AIBEC] CIZ WAOR HIaA,
o

F: 2o}, glof,
RIZiL: O, L= T2l 2@ 2Bke 3| HI2st 2| oS BEsiR

o |L?
G df= o=l

F: Onp= O 241 13, 22 AL

v

SIS SPIG Y] 49, MK AN 45k EEE Wefe)
B Aban sksah B2k Golel Yol Al walEA) gkt
“AzHo] lofAP olob7| 5 TS 4= Gt e olol] T AT

Sk Ao] shEolAls ARG =8e 8eks BHgolw, oG U=
Adske Lol A ghEa Suidtth ERE ot EolA FF
ok et “ofsfisy] Kk Hokgofol P e Ul Sofle ©
SHA] 9F2 Ze aslsfof ke EHeto] Uehdt). g7t A=A
AT, FE FAoleke A2 Fete| BE e oopr] &
€ Z85P7] offrhe A& WehiaL Qlek Wb, o] Ipoll A 2st
Y82 B7F 2F2R AT viEsh A2 Eole vt Rl
SPEFS} SMYG= o9 A7) ool 91l Sdte Mo R ARk
O Sh5E o flslke Aol AL AILE of B kgl daA
7ok 3k=A] v71 30tk Han(2005)2 3t Wie-& WHetA7]=
oH2 ALzt oo 59 mhgoll Al FAEA Eohe AElE sk
B =P RA W B EA AfaLe] daide AUk SHgFet
SPIGOIA| Rt sh52f ofgfwol owdiA] of2 Al & WiH
Shohe golM A Flold L AJA o= Erle] A+
AR Hoh AS2Q] ardo] Fagt FEolk Iut ofel A=t
W S5t B7E AR WeE R Ao di2nhd ] AfalE A
AR AR sHoA H et AR ddE ik

o R gaEd e BE AT 4 49

N

A HAF Bl Ui2EjH §IAES ANRHH, L I K, L 59

=
YL WA S AN el B S S8 SEUS A
Sheha gk

H: AR =F0|Lt 02 HojlM= 5| AKBSHA| o= THO| 2 Z26|
Af7| AA2 Ofsffst ] HOFS0LE G| UO{At= OJ0p| F-2LE ofRlsit
o Foi2.

HEAL 8, oM 2A2 S5k ol A AR

H: Wl Olop| #2E AMESIHE 2fsto] AAIHQl Soliks HO{LA|

O= MM ALESIE EAIGIE A2t dzieie.

 QJolsiLt HISOIRIE REZE O ozt Ojop| TEE B Lol

= 227 I
ZH| OlofM Y 7| Z2 A Elhs T2 ol S0,

gl B o] kel WeEl B gAEe} Sliis AT Al A
Shal Q= BES) AEs Sl UelE R sse] A7 AR L
2 EEdt) PSS ololr| 29} oQIStE AMEEIAL, AL
2 oJopr]E whEol UiaL sAket FAE Hof sk Wi8-& Aelske
&2 e EE3k Hd o] s Ae Folle HEE S
e QAT A AdollA A8l IS YAk O] Lehdth

SPAH7L “Thte] AAAQ] SellA] Holux] gk Alelet it
A BE Aol WelE A Ang A8sks AL ohn, A



Narrative Characteristics in High School Students’ Geological Field Trip Reports: the Relationship Between the Narrative Mode of Thought and the Academic Achievement

o] E3} U Ak of&d HQRske A3k Aojrk SHIl= “dho)
A olof A 7191 ok m EAG), ol B g A1)
el 2 ok Qlof] @] ofFf 7]t AT ool

T % glck 9P WelelnE oile] Mk R B3 3
Al s} Sl W Be] 2w 94k Weld), el
222 Ash A Al A Hgment ofb] 3] ol
= ol&3to] a5 U2 AAATIEE Al T3t & WelEE
2 A3l Agpo] Q= SIS 2 1Y AJF 4Fo] =2 FIEL Y
B2 AL}l 34 sfE|chl A AlS ek Uleat Alstol| wlet Ad
#ow B3 Y9l A olsieh ATAL Slste] vheleHet

Lol AR AFHoR AR 4 Utk

v. 22 2 M

3 Qo 15t 250 S 1455¢] A2 BAF BiiAo]

1=
Uehd BAES HRE, 5, WelHuA §508 BRsh oy
= o thefels o

S7te] Weks Fal WeElR gAErF yehA | ARk B4
Helel 2 8RB AL oS 7]E o2 WelEjBA AlL7h QAR
SRS L o] SIS0 Q1 F golol s AL} BH] A3
T HolA YHER HAEES AMEIR] o= ML 2jo|7} Q=R

A EQIT S B4 3A AR S WA= HizlEE gl
Eo} Yelen sio] AMg §5] uet A £330 o BRst
o Welel g Ao} sl] AFIwe] TS g B o] AR
B A cheat 2

AR, B TS G AREA 2ES 279 EHYES
x]é_l g-/\]. EJ_/\ﬂoﬂ/q: = ’GL}\HEO] Huﬂz% E]]/\EE /q.dg_%\%
FATE Z77E et 5 BIAER21%) ol2le] ukHow a5}
WA 2 ARgALA] QR VRlElE BAETE A $36.5%) Ll
o} ofe] HAF BEoIA A AR S HAMet 1ol A

QAT AR AL e 5 ol Aeld AR ol Tk

AEE BRI A e FEstel 7HS G A 2

52 TR olopr| S ukEolul 343t $AMo] itk SHISS
AXQ} o] Z3tE olofr|2 2| Lukeld HARS sl T3
B3 A=) Wellington & Osborne(2001)0] A& gi50] 7ok
Hherhs 2 ot Qloj2 oA AGSRAE B Hofeks o

ulo]d, sPiEo] elgn BAER HuAE AARBS 1) oS
AHEL AolS ToHAOIA £88 5+ = ofe} AAR Akl
2 ofsg i ASsl AL T5t w8e] FR slolr). Tt
dlojet 22715 HAF R w&sfoF Ttk A% Wellington, &
Osborne, 2001; Reeves, 2005; Halliday, 1998; Scardamalia & Bereiter,
1986)7} F7 227] W8 ol Aol A S ofm] AL $A
Aok StKKeys, 1999; Rowell, 1998)%= Aote RAIAHA 123
2 WISt Rowell(1998)2 94 AQId ABE ZAsto] F47)2
A= 5 A2 THH Bt AESHe Al TAle) Sk SIS AT
H} otk 15l WL ﬁ‘:];(k)ﬂ/\—] E0] 74T} Z—I/\17} A
U, styEo] A Al AsFo| EASE= we-A AR Tk
A9 0 8t gtk ofe] B e efel
Azt sPEo] o714 Ho1e L713 AU A
T8} WARRA TS 7hAof Sk oot b HalA]

f
A
i)
St

; L
flo o rlr

nﬁ

=)

rr
ot SN, o

Hl

m[m

f
S

poe SPBES) AT A% St 4 U AE 8 4
olch st 9= 27] EE ANz 23
Wy lols HE| Balo| utet ATt 5 Q= 7191 AF
T I SRS el ARt ALl A 4

A, et S A SIS AR She S
of 8] AFze} FAF = o] zlol7t A=A AuE Ay} dH

A oA T AA| FAof geiALs Y gE dAES 21831
et} A1~9—om = A 7he] Aol7h e AR ofshE
BAA o] pRolH telEn BAES ALgek ohy

o AR} S0k R el SAER A T
f& sHiEol HAR e AAS 7Bk Al o1
AN AT 71 - WEEE BIAES ARshe A
%— A ohe Akt B T RS o & 7|oskar Qlglc
ol Ak FAAOIA 250t 7t & Aof qgEolA] sl A
o Q5o 2Aste] ase) HE A vRT 5 AT, B
HFEE 2 o B3k 29le] W] 9k
A, el elAB ] ARG ofRuks 7)o 2 Wele g Al
o} sfefrteld] Ama FEF] ofgle Alvt Uehtona e
B ko] AMSS Flelo] SIUES] AT AR 2 4 e
Hekos BEgck 7 Ak veht Al §8& Weles BaEs sk
¥ BT A ok BM, B % SR AMgahe oM, B o ARG
sl 3h4 5 oItk A WA B9 oAl 2ot ARAS FR3t
Al 471 sETklA AL S4S UER oW, 7 HiAleh Al WA=
T2 2 B R W EEA AL Fgo] kil 24T 4 gtk
53| Wefe|H glAaE0} ShaHo] AR l AR = = WA e
o} shEIke] HEs FolA UBEEA Afale} okef AJHwe) oA
of thet SME &&= A = ﬂ*—% Ut g4l w2t e
HE Aoz ARl si#ohld Alls @7 A-8she sH2
AR Shgell Ad5-2191 W, s2iehl ] AL AAIE 48314 X3t
= S Apale ARaLet Sk e of§7 AEAIAOF 24| =t

10 N O_u l"\I
o,
o_>L _|01' ‘lo

uﬁ o ru]n
_|>4

T

o

o o
14

o= st wto LHXHUF et A] AL AAE A 85HA
Fohe S ofBA 7FEA ok sk Aol thet w3k W 9
AL 2t A ARLE H Wol 24kshe 7 HiRhA A8 A
wdshs 7129 4 59 SHOA 5t w54 EAE A71E
sick ek w8 U FASHE Sueld Bto] wrsolx)7]
(science-making) 7}A] o st thoFet defe] U2iE] 2(Bruner, 1996)

£ stoho] o5 el Eateli, telelna At seicke)
A Ay pakElolols SMiSe] 8 S-S olEA s glo.
™ 01‘14 013430] SIEAE WA Asof gtk T3t S-S B7loflA
= £o® ARLY] Heks 70*35}*17:“’%
= sHolels oA FAIE thee
Aoll= WeE|H BIAES ARESHA] i A oR /‘P%%E}- o]
S Sh5 e Fote] el HaA7) Zi5ofof = A|AI9}
AolE ofsfistaL Slem, ok & 7t AE W] Pl
offl BlAES £X] AH1E] oA = AERict o|Zke 7 I kgt
ol A oj| AW—% ZFzsk=rpo] whaf AbarbAl o] Hieke APE A
o2 7}slet 4= 9J8-8 ou|gitt Han(1997)-2 sfj2t}d & Alal #HeF

0

% il

MEo
o=

_&LFJ

=
i)
o
T
>_|i
_|>:
[
@ odl
ol
_‘Z

747



Chung & Shin

1o
rie
r o
ofy
o
&
Rl
Ho
1o
e
i)
T
ox
ﬁ:‘
)
oM.
>
=

o

r

2 relg et
5 wehe AnsheA X140 YA BAS ek B8 WO
29 Aol 2k £ A7HE Wejeng Ang qyou
WelEs BAEL AMgSHA] oRe SHE St Aol Welelx
2 A3 AAA7IA F3 SIS HRE A A2 B3 371
o RS- G, P4, 2] 2, W7k Ao hat Q4] 5o wre
90l et Aot 5ol 18 sl

ot
I
>
k1
5 ok
1~
2 1o

W e BgelA] 54 A
@ BAZA A AT 942 29402 1
H7he] ARl TAS AN 4 9k Flolek. Theiciel el el
F4 A AU R A 1 2l ‘E‘ 3o

oE
>
flo
o
ot
ol
ol
Ir
)
rr

o] AT MEBPES] A AR BIAe e velels g
=0} Bruner7} AAIE 5 742 ARL QF4] - seictold] Alaol )
B AbTL T18)3 3R] AT} ofwA Pl X Ae s} Hik
Q0] F0 BIEE S Al Lrehd el E BaE Ag
of i SPAES] Ufefel A A GRS THSKL AR Al A
of ufet QIxH A3 Auo] xjo]7t Lhex] EMsks Aolth, 153k
2303 shy 1459) A1 A} BAle) BAE BTt 3 ”*PZM]
ofE S Ak B9 A e Blel oFE, A g 4
o BlAE B A7) SHSe] Bidel AW, =51 gaE
A W= EH BIAETE A o= B Rt ohs oF] HARAOIA
AEo] Ly Alg| A Alskal 2| tukel ey 9l H3Y w-SabA o
SA w0l e ACR FEHE: YeEE gAER HiA9)
Ue& AR sHE2 29 o2 Sl Bste] 371d #
A g ekoy, A7e 1 9] okl 44
SIS 7ot v 2 AFETE Uehdth dizER
BAE] A olRE efel A Aot sheichld Aln AFL @
B 4 ol ShETe) wEe daele] 2AR ATk WejE R
BAE Al Al Zak] AR oRe St Al7} UeRdT.
sk Ugoll wet tfefel B Aae} sielekel s Amg felsh At
B 5 Gl AL Bl AR Aol Ble] AAmeIN B AnE
ekl Aoz 2AbE gk

FAoL: ete =LA AfaL sfeiehdd) AL A gAF HalA, WelE

SR N EEER

References

Alvermann, D. E., Hynd, C. E., & Qian, G. (1995). Effects of interactive
discussion and text type on learning counterintuitive science concepts.
Journal of Educational Research, 88, 146-154.

Avraamidou, L., & Osborne, J. (2009). The role of narrative in communicating
science. International Journal of Science Education, 31(12), 1683-1707.

Banister, & Ryan (2001). Developing science concepts through story-telling.
School Science Review, 83, 75-83.

Bloom, J. W. (1992). The development of scientific knowledge in elementary
school children: A context for meaning and perspective. Science

748

Education, 76(4), 399-413.

Braud, M., & Reiss, M. (2006). Towards a more authentic science curriculum:
The contribution of out-of-school learning. International Journal of
Science Education, 28(12), 1373-1388.

Bruner, J. S. (1996). The culture of education. Cambridge: Harvard University
Press.

Cha, H., Kim, C., & Maeng, S. (2011). Linguistic characteristics of middle
school students' writing on earth science themes through analysis of
its genre and register. Journal of Korean Earth Science Society, 32(1),
84-98.

Cho, K., Byeon, H., & Kim, C. (2002). Development of geological field
courses and the effect of field study on th affective domain in science
and on achievement of students. Journal of Korean Earth Science
Society, 23(8), 649-658.

Cho, H., & Nam, J. (2014). The impact of the argument-based modeling
strategy using scientific writing implemented in middle school science.
Journal of the Korean Association for Science Education, 34(6),
583-592.

Cohen, S., & Shires, L. M. (1988). Telling stories: A theoretical analysis
of narrative fiction. London and New York: Routledge.

Craig, M. T., & Yore, L. D. (1995). Middle school students' meta cognitive
knowledge about science reading and science text: An interview study.
Reading Psychology, 16(2), 169-213.

Cunningham, L. J., & Gall, M. D. (1990). The effects of expository and
narrative prose on student achievement and attitudes toward textbooks.
Journal of Experimental Education, 58, 165-175.

Egan, K. (1989). Teaching as story-telling. London: University of Chicago
Press.

Feldman, C. F., & Kalmar, D. A. (1996). Some educational implications of
genre-based mental models: The interpretive cognition of text
understanding. In Olson, & Torrance (Ed), The handbook of education
and human development: new models of learning, teaching, and
schooling. Cambridge: Blackwell Publishers.

Fellows, N. J. (1994). A window into thinking: using student writing to
understand conceptual change in science learning. Journal of Research
in Science Teaching, 31(9), 985-1001.

Ford, M. (2008). Disciplinary authority and accountability in scientific
practice and learning. Science Education, 92(3), 404-423.

Graesser, A. C., Hauft-Smith, K., Cohen, A. D., & Pyles, L. D. (1980).
Advanced outlines, familiarity, and text genre on retention or prose.
Journal of Experimental Education, 48, 281-290.

Gwon, M., & Kim, S. (2014). The effects of storytelling using history of
science on high school students’ understanding and acceptance of
evolutionary theory. Biology Education, 42(4), 386-397.

Halliday, M. A. K. (1998). Things and relation: Regrammaticizing experience
as technical knowledge, In J. R. Martin and Robert Veel (Ed.), Reading
science: Critical and functional perspectives on discourse of science,
London and New York: Routledge.

Han, S. (1997). Narrative mode of thought and its educative meaning. The
Journal of Curriculum Studies, 15(1), 400-423.

Han, S. (2005). On the nature of inference and emotion in narrative and
scientific contexts. The Journal of Curriculum Studies, 23(2), 39-64.

Hartley, J. T. (1986). Reader and text variables as determinants of discourse
memory in adulthood and aging. Psychology and Aging, 5, 356-368.

Holton, G. (1988). Thematic origins of scientific thoughts: Kepler to Einstein.
Cambridge: Harvard university press.

Hong, J. (2012). The effects of making science newspaper activity on the
science inquiry process ability of elementary school students and
analysing the writing context. Journal of Korean Elementary Science
Education, 31(2), 146-153.

Jo, H.,, & Choi, A. (2015). The effect of the argument-based claim and
evidence writing approach: Focus on high school chemistry. Journal
of the Korean chemical society, 59(1). 69-77.

Josephson, J. R., & Josephson, S. G. (1994). Abductive inference, computation
philosophy, technology. Cambridge: Cambridge University Press.

Ju, T. (2008). The effect of high school 'society & culture' narrative text



Narrative Characteristics in High School Students’ Geological Field Trip Reports: the Relationship Between the Narrative Mode of Thought and the Academic Achievement

style on subject preferences and academic achievements. Social Studies
Education, 7(1), 133-156.

Kang, B., & Jeon, K. (2014). The effect of student-centered storytelling on
students' learning motivation and attitude in elementary science class.
Journal of Science Education, 38(3), 657-669.

Kang, H. (2013). In search of the value of narrative in Dewey and Bruner's
educational theory. The Korean Philosophy of Education Society, 50,
141-171.

Keys, C. W. (1994). The development scientific reasoning skills in
conjunction with collaborative writing assignment: An interpretive study
of six ninth-grade students. Journal of Research in Science Teaching,
31(9), 1003-1022.

Keys, C. W. (1999). Language as an indicator of meaning generation: an
analysis of middle school student's written discourse about scientific
investigation. Journal of Research in Science Teaching, 36(9),
1044-1061.

Kim, C., Park, I., An, H., Oh, P., Kim, D., & Park, Y. (2005). Development
of an inquiry analysis framework based on the features of earth science
inquiry methodology and the analysis of inquiry activities in the 8th
grade 'Earth History and Diastrophism' unit. Journal of Korean Earth
Science Society, 26(8), p.751-758.

Kim, D. (2011). Effects of storytelling-based science class on middle school
students' understanding of the structures and functions of a human body.
Biology Education, 39(1), 18-30.

Kim, M., & Kim B. (2002). Narrative thought and ITS implecation on the
science education. Journal of the Korean Association for Science
Education, 22(4), 851-861.

Kim, M., & Kim B. (2003). A study on the objectivity of scientific knowledge:
Focused on Michael Polanyi's epistemology. Journal of the Korean
Association for Science Education, 23(1), 100-116.

Kim, S., & Ha, D. (2006). The relations between measures of
Cattell-Horn-Carroll(CHC) cognitive abilities and narrative/expository
text. Journal of Reading Research, 16, 253-267.

Kim, Y. (2012). Analogy, metaphor and creativity in science education. Seoul:
Book's hill.

Kim, Y., Park, Y., Park, H., Shin, D., Jung, J., & Song, S. (2014). World
of science education. Seoul: Book's hill.

Kintsch, W., & Young, S. R. (1984). Selective recall of decision-relevant
information from texts. Memory and Cognition, 12, 112-117.
Klein, P. D., & Rose, M. A. (2010) Teaching argument and explanation to
prepare junior student for writing to learn. Reading Research Quarterly,

45(4), 433-461.

Lee, 1. (2010). A study of engineering experimental report for effective
technical writing education. Modern Literature Studies. 40, 551-578.

Lee, J. (2013). A study of scientific text for writing education. Field Studies
in Korean Language Education, 7(2), 97-127.

Lee, S., & Lee, Y. (2012). The effect of 'Solar system and star' using
story-telling skill on science learning motivation and space perception
ability. Journal of Korean Earth Science Society, 5(1), 105-113.

Lee, H. (2011). Abduction as methodology of cultural studies. Korean Journal
of Communication, & Information, 54, 76-97.

Lee, H., & Shim, K. (2012). Analysis of writing characteristics of
scientifically gifted students by explaining cell. Journal of
Gifted/talented Education, 22(1), 141-155.

Lee, H., & Yoo, J. (2004). Effect of instruction utilizing history of science
on th science achievement and attitude of middle school students; In
the chapter of 'Water cycle and weather change'. Journal of Korean
Earth Science Society, 25(7), 565-575.

Lemke (1990) Talking science: Language, learning and values. Norwood:
Ablex publishing.

Lim, H., & Kim, H. (2011). A comparison of socio-linguistic characteristics
and instructional influences of different types of informational science
texts. Journal of Korean Elementary Science Education. 30(2), 232-241.

Maeng, S., Park, M., Lee, J., & Kim, C. (2007). A case study of middle
school students's abductive inference during a geological field
excursion. Journal of the Korean Association for Science Education,

27(9), 818-831.

MecNeill, K. L. (2011). Elementary students' views of explanation,
argumentation, and evidence, and their abilities to construct arguments
over the school year. Journal of Research in Science Teaching, 48(7),
793-823.

Ministry of Education, Science and Technology (2000). 2009 Science
Education Curriculum. Notification No. 2009-41 of the Ministry of
Education. Seoul: Ministry of Education, Science and Technology.

Nadelson. L. S., & Jordan. J. R. (2012). Student attitudes toward and recall
of outside day: An environmental science field trip. The Journal of
Educational Research, 105, 220-231.

Nam, J., Kwak, K., Jang, K., & Hand, B. (2008). The implementation of
argumentation using Science Writing Heuristic(SWH) in middle school
science. Journal of the Korean Association for Science Education, 28(8),
922-936.

National Research Council (2012). A framework for K-12 science education:
practice, crosscutting concepts, and core ideas. Washington, DC:
National Academy Press.

Norris, S. P., Guilbert, S. M., Smith, M. L., Hakimelahi, S., & Phillips L.
M. (2005). A theoretical framework for narrative explanation in science.
Science Education, 89, 535-563.

Ogborn, J., Kress, G., Martins, 1., & McGillicuddy, K. (1996). Explaining
science in the classroom. Buckingham: Open University Press.
Orion, N. (1993). A practical model for the development and implementation
of field trips, as an integrated part of the science curriculum. School

Science and Mathematics, 93, 325-331.

Orion, N. (1994). A shot-term and long-term study of a science investigation
project in geology, used b mon-science high school students. Research
in Science & Technological Education, 12(2), 203-223.

Orion, Nir., & Hofstein, Avi (1991). The measurement of students’ attitudes
towards scientific field trips. Science Education, 75(5), 513-523.

Orion, Nir., & Hofstein, Avi (1994). Factors that influence learning during
a scientific field trip in a natural environment. Journal of Research in
Science Teaching, 31, 1097-1119.

Osborne, R., & Wittrock, M. (1983). Learning science: A generative process.
Science Education, 67, 489-508.

Osborne, J. (1997). Practical alternatives. School Science Review, 78(285),
61-66.

Park, J., Yu, E., Lee, S., & Kim, C. (2009). An analysis of science writing
by high school students through the argumentation structure instruction:
Focus on writing tasks based on genre of science writing. Journal of
the Korean Association for Science Education, 29(8), 824-847.

Peirce, C. S. (1998). The essential Peirce: Selected philosophical writings
volume 2, 1893-1913. Indiana University Press.

Penney, K., Norris, Phillips, & Clark, G. (2003). The anatomy of junior high
school science textbooks: An analysis of textual characteristics and a
comparison to media reports of science. Canadian Journal of Science,
Mathematics and Technology Education, 3:4, 415-436.

Polkinghorne, D. E., (1988). Narrative knowing and the human sciences. New
York: State University of New York Press.

Prokop, P., Tuncer, G., & Kvasni¢ak, R. (2007). Short-term effects of field
programme on students' knowledge and attitude toward biology: a
Slovak experience. Journal of Science Education and Technology,
16(3), 247-255.

Purcell-Gate, Duke, & Martineau (2007). Learning to read and write genre-
specific text: Roles of authentic experience and explicit teaching.
Reading research quarterly, 42(1), 8-45.

Reeves (2005). The language of science. London and New york: Routledge.

Roller, C. M., & Schreiner, R. (1985). The effects of narrative and expository
organizational instruction on sixth-grade children's comprehension of
expository and narrative prose. Reading psychology: An international
quarterly, 6, 27-42.

Rowell, P. (1998). The promises and practices of writing. Studies in Science
Education, 30, 19-56.

Scardamalia, M., & Bereiter, C., (1986). Research on written composition.
In Wittrock, M. (ed.), Handbook of research on teaching (3rd ed.),

749



Chung & Shin

778-799. New York: Macmilan.

Schwitzgebel, E. (1999). Children's theories and the drive to explain. Science
& Education, 8, 457-488.

Shin, J., Shin, Y., Yoon, H., & Woo, A. (2013). The effects of science writing
on middle school students' science-related attitude, learning motivation,
and academic achievement. Journal of the Korean Association for
Science Education, 33(2), 511-521.

Shin, J., & Choi, A. (2014). Trends in research studies on scientific argument
and writing in Korea. Journal of the Korean Association for Science
Education, 34(2), 107-122.

Shim, K., & Song, S. (2011). Study on the critical thinking of high school
students through scientific writing about bioethical issue. The Korean
Journal of Biological Education, 39(2), 288-296.

Simon, Erduran, & Osborne (2006). Learning teach argumentation: research
and development in the science classroom. International Journal of
Science Education, 28, 235-260.

Son, J., & Jeong, E. (2013). Application and development of a storytelling
teaching-learning method using the Science Writing Heuristic. Journal
of Research in Curriculum Instruction, 17(3), 709-727.

Sung, T. (2015). Modern Basic Statistics. Seoul: Hakjisa.

Toulmin, S. (1958). The uses of argument. Cambridge: Cambridge University
Press.

750

Vygotsky (1962). Thought and language. Cambridge: MIT Press.

Wellington, J., & Osborne, J. (2001). Language and literacy in science
education. Buckingham: Open University Press.

Wolfe, & Mienko (2007). Learning and memory of factual content from
narrative and expository text. British Journal of Educational Psychology,
77, 541-564.

Yang, S., & Kang, P. (1987). Geology in the field. Seoul: Hyungseul.

Yang, C., Lee, J.,, & Noh, T. (2014). An exploratory investigation of the
imaginative writing processes of middle school students. Journal of the
Korean Association for Science Education, 34(5), 511-521.

Yore, L. D., Bisanz, G. 1., & Hand, B. M. (2003). Examining the literacy
component of science literacy: 25 years of language arts and science
research. International Journal of Science Education, 25(6), 689-725.

Yore, L. D., & Treagust, D. F. (2006). Current realities and future possi-
bilities: Language and science literacy-empowering research and
informing instruction. International Journal of Science Education,
28(2-3), 291-314.

Yu, E., Lee, S., & Kim, C. (2007). Investigating science-talented students'
understanding and meaning generation about the earth systems based
on their geological field trip reports. Journal of Korean Earth Science
Society, 28(6), 671-683.



