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25T FAQEo] U E d74Y A¥HA FHstd €A 7T L AD ok
ol ARIEF A ATE FYste T2aPL TN U Fge T3 2
olE 47F UAth(Bleicher, 1996). olel® Z2aP g FAsH A} Zzad
(apprenticeship program)olgtil st=d], dutyd o g #38/438F Rolore] AlAl =&
¥ K-12 FAE, 2 F FEE L5FAEC] oy A74 T A A ¢
3, 7% Ad7E T FA AT A Fdstd dge we, v F Ad7Y
YA A g gl BE 749 dTYER A4 PN FFgAEe] AF
F, A8 34, e AU 58 AFHoln FAHoE e FFolFgn &
itk (Davis & Rimm, 1994).

AR Z2 e stwe] Byt Agu KA T8 o] FARE 49 LKEHHY
#3 A4Y uSe 2, MLE 7 FHAA olFoAs dA AF ZZAEJ A
g Eo] At} g FFotA Fo2M B AFAQ #F g9 7YE AT
g ooleld WYPS A A4 @ EF FHo i ojfE FAAIIL BT F5o
g F718 FAAIe o w9 EARHYA Aoz AJFAd(Driver et al, 1994). o
gate} nl2 Jlzpolo| A e AF EFo) Fode AL FIg AHgE ok R
(knowing science)® 9t ofuel H A2 &S &= ZH(doing science)d& FF3dta 9l

= 29 S BX(NRC, 1996)9 5 WS o] dx 9l

olg]gt AMA} T2 aPox 9 s &3 “UAH ZAl(cognitive apprenticeship)”
HAE £33 ggolgtn AHEt(Brown et al, 1989; Collins et al, 1989; Roth,
1993). AAA =A Rl dFold 54 Atdez 34 F3E o0l
e Aoz, 24X} AESY F5FALE T3 O AT E3H3 gl Wl
Ao}l e A% Ao HAAHA APE Fo2H FFo] o|Fojxta £l
%, 52 53 A3 A dAAHQ FHE T3 olFAASH, AR FaF
# o (legitimate peripheral participation)& 3t AMZ& WEAZRE O JAde 4]
Al FAzIZ Wt RAH o2 & £ dth(Lave & Wenger, 1991).
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setiol ATz aUo] i S W TEE AANFA 3]

UrtA Aok Agelle dFe YEARA AEE B85S #Fe AdA A F3AH
HAAY A48 T3t 4P49] A @ W¥EzA EFste AE A Hx, 3
2} Fato] Fololn, AepAEA oA FHEto] YA FYHEAM AE oJHE &
A dd. &, #8Ae £33 FAFozN 28ANF Axnsz, A4y, =43
F32g3te AL WA drh(Lave & Wenger, 1991; Richmond & Kurth, 1999).

A Eok AEZIS A ¥ 7|3 E ATsE A ZE2aFS A FAS
ANA 53] §A% o2 Rugh(Davis & Rimm, 1994). AL} Z2a9L 9A &
REANA 289 FAEE Adst, SHAA 78 I + J& 58 712
ERAH 715 E AT B oy FAEL A Z2aRE T3 I Fobd
AdTE AY ATz T Fokd dig A9 8 € F0E FE &
ol T Ro AL FHAAM FF I2 9 FAYS JdE¥ + JA o
(Abraham, 2002; Milam & Schwartz, 1992). o}81% 553 FHo 2 Aste A} =
2392 RS Z2agdA A B2z 2% @ hBeck, 1989).

T M= AL Z2 P i dFd ALdE T} HFdAdne] RKEY
Hasaue] FeoF At F o s]FeA AR} Z2age] AYHI FA £F
g5 Al ) ool B EEdME 2dd dile AFE Az AANE &
23 A Fo de WFY A FAE AT & A TIPS gPer ol
FAg dYFH AFEY A4S nBFo2N I #HE IAHE AT A T2
F Aol A AANEE duA sk FAHR B AFAdME FAE] AL
Z2aF FAE o, FHEl A Z2af Y FAE T we A, 28yn

g Z2AEe HYrig A= U wFE 4 AHEYT



32 EFHEWAE(HEI4E F15E)

Il A W

1. A7 44 2 38

2 AFNAE UF FER AN T F2 F FY G4 olFoiAE A}
A Zzage) Fold 289 2EHm 10, 11%hd AT 598 AE B4 Tz
Y UdEE ddoz YA of A4 Z2add i@ FAEe T, o
g 44 2 B8 BA 85 Y 5 EUZ 9T A4 AL oF 20099
ST Fol4 Ay FHSEA, 159 HsEd Jxee Zzde ¥ XE af
g ARV o BATL A48 W5 73 5% U NS lN ABAAA AT
AYAAN e AT B(mentor)-H8 WE, WA H3 R W} F AFA-9}
¥ A7E FPAh N1RHOE A7t YT A2 g APMA 27 A=
Oe Y 97 ZzAsg Fysdon, 9% A didE ZE AE &
stefol Al 2wl ol 35 ATE FAAYIE shgoh

R A F AL 27 FUAL Ax MAL F QAT A %A SR
Eg Fstel 1 4949 B4 Roig A F4 3 AT P AVHY ol4
g ¥3ln, #Y TUST REUA Ao A7 ZedEd TAH AF P
A BEg $A AARAT. Ha 37 olFREE AT AYAE AEsn 274
oz ZzAEE Sgdqt 191 BAY F: A B H4F A= 25 2
WeAAEC) st AT LEHNA AAUR 152084 A4le) Z2AE
sl HEE &3, HF LIS AZAH

E%, A7 Z2AE $9 oiE HASL Y AN FFE WA 99
BBAAE AAHRAoH WF o A tEe Uy JsRe FAg £,
F 284 ArlHoz ool Zzay UdEg Fof FYS FA E9 Aug
Sote AN Z2AE 1Y 4% % A% 5¢ A %A

=
P
i)

i)

=2

2. A% 54 2 Y
2 d7E A% ARt NS AYA, 3FA AEE AT AYA, opA
oA olFolxt AT WEI P HE RLA, 4BAX, AA £ AT BE F
=EE o8t =@, Bd A7 P (Spradiey, 1990 Fote] WYY ¥F

N



detrol ATz adcl U A W FEES] AATAL 33

S F#sto FAso] Y3t Yv Z2HE E 1 1Y AAH did FRE +3
gHon, of AL FH AT er A ANzroly U F AIHE o] &3t HFAA
Hehg AAEd 53], & A79 #dd}e FASo] of Lz FAsA €
olf, ZZAHAEE %Jﬁéifsﬂ?}t&*i e =71 R Bl dsty F2 AFEHct o)

2E AA Fo FAEY AL FFHo7 BHse ¢ BIXE Fagen, AA

E9 w9 FAEQ =9 U§ ¥ AFYA, zan HE UL 5& old digd 74

A A& AAZE BF AEEN EHAY. E3, Z2oPe] gd F T2y
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g dEgz g vg&E 73
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O ool RotEARE R olyn AYY dETW FPHAE Fede SEHLS §
Atk olet A vlelae HA EQ AANA gEFH o] A JAdSs EE
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£ A A, A% mst Zoste] 2R Z2AES FPste d 49 4G
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tgo 643%9 Aol A Ug AAE o ®el, dol YA LA =AYHI 3
gatdch A2 AFA ALY 4Y FPe FBAT AART T A4
A% A Fo A% 157t ZZRLLE FRA(C~_OH)oz vepd o, AFJHE
of Ba-ga A% JusE AL dA ZFHa B g -OHE AEd A A
2ojolx 8?7 @1 EAAT. T 3, 457 AUNE FA o AW
’|_

SYBSS B, 72 ALY 5202 AFAAB U $ )
qon szt Nd42 #AAY f7] 4T BAY AISL s ol AT
b @8 o WA £ AztA A ZzAE Q8 e A9 o A8

AgE ¢ Jde £Fo] HAY. B, T2ado] 3 FH W BHE A
it olsiEel e FEAA o] AL o33 %}01 S A

AolF: g A= ngrh @

H =8 A #H FAed olfe ¢dolx ‘the’, 'and’,
‘carbon’, 'hydrogen’ && %ol
Al

e obe A fMele Bem mAL & A
A A vhg Somt Al AU ol daAA A FEEA =41 A ol
ATE £UY £ LA Aol QYL 1A AE e E e B
ASERE od W 49 1 %ol 3l dWrit ARSI, © FA) W
e A @ BaE 4P FYATFEA Cobsh, JRITY e =BE WA

2 HAZ.
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AolF: obd fHs|Zn AL ZHA F o), 2 AFAM FAHA Y FAE
< AE3 %A A HAeA, 2 FA7F AT FAL guseAE 44
3 gAe R AW a2 “’—?4 dule A& 478, 2 HoEHZREH of
A 28 A4S & F JA=AE FE3 ¢dn AR a.

wOR 429%9] SHASS A ZEIPANS] AT ZFYPol ALES AR By
I Agd Egol Huvtu SR ofH FAELS Ao A FAF Bof
A ATFE FHFG2EH I Fobd WE AN Folg HAo Bt FUE A
A0k & oW GASAA of T2aP Fof AP A Az Forr FA
oz AZsgd Eokol thate] Az & Part e Az /HAA HFA
AL Z2addle]l o AFe A9 B W2 Rokdl distd Aol ZAsH
VL 713 E ATFo2A A8 A FPYEo] Az AN HEe ddie
AolA 48 & e 2FE vY Foln B AAHQA AN Ad B4
THE B & A Foe FAAM Hst ag.
°of fell® AT Pl Ui AP, A7l 24, AL EWf o] FasdA, 2
2 Bkl @7 dste $8E £ 259 A2 FoAE 4R TE &
X AT a2z dd FHsfo] ofd Rkt FAEC FUL »EA, ®E ojd @
T S H3dEe] ) EHEXNE ZFHT A @A HAte SHEE YA
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3.3t Z2AE Ao Axd Q¥ AFEQ
4] GFd 2EL MUGT AN o] A} 2ol Bt A} T2
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ra%f& 539 AS mEEe T GAEel £ TzAE SEelt 4B 5

B2 S ddtel Mg FAHoE Hrhew Atk I F @ G S =
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A £73) o] Zzadd F4Y FAS-ARE LA F2¥ $3 AL AR
W oSSy £ 98 Agdd e 4ud #3 tAsngE 94 S48,
age An $3E dedd 2A et 333 STan e wgUt 59
E7140] Bol ATol BI A7o] W@ ¥77k o}F Eobs. TE oA AL 1T
staoly] Mol s @A AL Aol B2 § Az F} WEE of
% 223 #d ARE 23X JJsst: ddE @A/ B #AW 150 Y3
t zZzAEd FANAE B A FU BE AL WeUth A9 HAS wEF
sl AR AT Ad] TF AT 502 B2 A T2AEE SN
#uoh

B4Ed e ooe Wrhe WY UE NE TLSE FASHA AFE Row,
A% @mrse e AEc] DSHAosH 159 A Popd W@ 72 A
ATE FAstE w90 BAY BAT 1 @4 WANE Z2AE 4 oy
A A7l FAEs} B Aol datel 4w F4E dehigio,

Y FNFAE 84 2 259 ZzAsd g 25EY odd Fre ow
FAHA BABe) 7125 o FoiAE AL UG AA T3P EE o=
£ Z5o) AFHANE SAEY A A4 +F, A5, 49 A, 20 Y 5
o mie PAHA BB BEs AAE RolE & YA ol ATAE o] A}
A Z2ageA SAEE dBA BT AEGEAE dolrr] dstg T2y
deEs ges 2e 99 +asAT

AT AT ZRAES £YKE Aol HYE FAHY ¥F, AF SO WE,
49 717 o2E ¥, 49 =2 A4, =9 Sol @ FAHA BHE shte?
o2 A% oW Ht APoluk Seol Yrpa?

deE: o] Zzade A4 ZIadUYd. S4se) W R4 2 AW e
AER P 4B FANDA 259 A7, 4L, AT FHS A3 W9
Wb AXL, 28 BANA 222 2 YUY FH% 71 Z(standards) S H
S8tz RHUA BUTh 429 AAF =4 F4Y SFolFdL & & AL
¢, AZ AE DFEUTG ZEGE 22| g2n ARse 2ol tF
Utk A7l 2229 dAHo2 oW J¥AHcn TANY FHES A
e ol gust gtk Be.

A7 2d Wk YoW GAEY ZT2AHE £ oFA 2T AR
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A7 EHo| Yo olAh%, et WA X4 2 FH olsx, 43 Wl W o

A 2 9 A HAde =4, A7 BaM A4 $& WAz ol dEd

A&AQ sewg Fx oz oFojita B F sy ... 53], oA

g zo] o]2ojAE AT WEIE F2 PYrie Folgn ¥ & dgdth A
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Z2ay A7t FAER o "HelA FAIL AT Pz a3
ged Uign Be, B8, A o] HFHo2e A AT disto T
T EEE T8 BIEE ¥R, o FASAA AolA AF LRI= dFY FF
LEE TE F7HY AFo)ga & st

Z, BBl 71Fe] FAHOE FolAA FAE FASE AF 4P|

A FAgozd Fa 2 B3-d7 WY, 268K, 71F $-d 8- 1, 2
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A AE Bs L AU 3544 Fohel AUSe] S0k ot
2459 2E £F $¢ dohbrbl ot olth 2en ¥4 Zzad ddyE
AFE ANY AE @FY = £ AT LEAE S T2AE S0 o

stel rhwE duge oz ANsm gt
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IV. a8 2 A

B QA7AE JAZGIN B4AA FPos AYNE A4 Zzade) QS
Bo A4S0l AW} Z2ade] FoP olf, AT AN ZRaF Y FoIE T
& e 4, 2Un HQ Z2AEC Prig Axd WP FFE] AN FL AW
stet.

sl AL Zzagel Fei@ T olft et HEHA HARAS P A
ol 27 oisted, 44 et AT AR PR olssty] Askel, T Ao
A2 Fobg BRI oldsy] st Folnh. &, PR FYTL FHoY
det Astolel s 2e 9F SrucE B8 ol g BAH FA), 27
2 AA H} 478 SgAED e WA Er9 Ausd Zzade F93a
o £%, $4%0] AL ZEaYel FAFOEZH HATT BG AFELS AT
of 2710l JYA AA A7 ZW, B Ao U olsf 2, V2 AP
¢ TS & $YEH FA6l, ol Yol A} Zzade] A # AT} B
AA7LE T FAA BAolA A U =7 AFE NHLee 2
Zoh AL Z2adel FgenA TS Jot ATE A AFe] ¥R
zgstn a0 71xste] B3 BA Pobel AN WREF BAFAG ALHY
d% 2HEe A Zadel 94 FASIAA AFY F U= SEF 37
BelF: Relgx ¥ & 3tk

a9ty 58e A n4Sde WdozPH, H45Y TeAs
b AEE AE mEsh 4 Aold A%HA FEAE AP Fohol
stge] ZeAE 44 HHL FART HYEUe F: APo oFqFL ¥
Aotk sase A¥Ae 7EH Faol FHHo ste ARl ZzAEe Z¥
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Abstract

Student apprentices’ and mentors’ perceptions on a science
research apprenticeship program

Heejun Lim

This study investigated a 7-week summer science research apprenticeship
program for gifted high school students in U.S. The purpose of the study was to
examine the reasons why the high school student participated in the program, the
students’ perceptions on the benefits of the apprenticeship program, and to
investigate mentors’ perceptions on assessment and mentorship of the students’
projects. For this study, laboratory works and group meetings were observed,
students’ journal and research products were analyzed, and interviews were
administrated with student apprentices and some mentors. The result revealed that
the main reasons of students’ participation were to perform research with
university professionals, to understand the scientific research, and to explore their
college/career decisions. Students’ participation was strongly associated with their
internal motivation and interests. The students perceived the benefits of the
apprenticeship program as providing them with the experience of the nature of
real scientific research, of learning of scientific knowledge on the focus area, and
wiser college/career decisions. Students’ projects were assessed and guided
through on-going interactions and cognitive apprenticeship between mentors and
student apprentices.

Key words: gifted, apprenticeship, science, research

12 A4k 2004. 1. 27.
23+ AAL 2004. 2. 12,



