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Abstract

School education plays a crucial role in children’s cognitive, social, and personal development.
Teachers, as the carriers of the school’s functions, serve as intermediaries in students’ learning
and cognitive development. This article aims to explore the intermediary tools used by teachers in
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the classroom and the process of using these tools to facilitate students’ knowledge construction,
based on observations of American high school science teachers. The study indicates that the most
commonly used intermediary tools by teachers are relevance questions and conceptual maps. The
research results suggest that teachers, as significant mediators, should provide effective interme-
diary tools to foster students’ knowledge construction within their developmental zones. This
study has instructive implications for teaching practices based on the Zone of Proximal Develop-
ment (ZPD) theory.
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JLERIARL HAZA R AR KRR EICR T2 A ([1], p. 29) . FUMRE £ 1 SR BE RN A P A
A2 SRS FIEBGIOR, AR RILIE R RIS 2 RIR, R S SO T 22 3R R
FEARATIAE SRl & X TR (ZPD) N AR LU [2] - R, UMy A FE B0 1 kAL . fE32id ferh, #om
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2. ILEIT
2.1. FNER

m 4~ (Mediation) B i 2 H 7 B O FE 22 K Vygotsky 78 Hat & oAb g Fr 3 Y ) — AN B BN A . i AR -
COFREE ) AMZ DS TP RS [3]. Vygotsky $2H, A FRER R P g 175 B e
A TR AT0AT 3, Fid i ok X 2 T B 6 7 SNE B R G G s
PRI Re AR B 2 (AR T, O R A Se AT LR T AT AT 3 [4].

£ Vygotsky $E LR TR0, At “ N T(CCERMTA” & X T — A=/ & 1 k.

Mediational Means (Tools)
(machines, writing, speaking, gesture, architecture, music, etc)

Subject(s) Object/Motive --> Outcome(s)
(individual, dyad, group)

Figure 1. Mediational triangle
1 A=Ak
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2.2. B EERKX(ZPD)
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Figure 2. Zone of proximal development
2. RIEAREX

HERAET ZPD MR ST ZAHBIS o I, #eanT LoE SOVRBMERIL6]. f£HAT, 24 NE
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3. Wit
3.1 HFRM®

AW FLEET— T 2 oo i3 E i 22 ——Midville & A AERHMASK A 24Pk, A5 ZHNE5Y
FRFARY 5o RIEFRE M LS, 2012~2013 SAEMMEM SN : A AL 50.7%, FHHEF# &
39.6%, WE/IAFHESRE 3.7%, FEMENFEZ AN 1.9%, FEFEE NS 15% (WK 3). 2014 4, &
UM BT R A B 63.4%, TRBIEA 36%. XL IIH R A8 () SCAL RN S5 485 22 REIE S e
WETHERMEAE AR KR . XA ZIT AR L REY], R E, A01#E — Bk LR
BTN (] A VA 8 -

AT TN Gt O A HARAEYRFERE 20 1) Terry ZIf. R4EEAZIAWE R 34T, Terry
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Figure 3. Racial composition of Midville middle school students, 2012~2013 school year
[ 3. 2012~2013 Z £ Midville B34 Mk

3.2. WiRiEIRR

1) ZIERE FAEH 7R b THRF B2 A 22

2) ZIMmH e A TR ?

3) XA A TR I FE B A S R R AR ?
33 WMiRAE

AL EER PR I SRR 77 IR EEMIVT RIE . 2 BRI SRR 7 T A D £y
WriREIL, HHA Terry BIMMURE . PIRTIRIHIN— JGRATA— RS ISR TR IRATVIIR
REET Terry IR S AN FRICHI TR IR UIRR M Tl 5 22 A T R i 2 e, DA
PRI BT H A B A MBI EILT, AN RTRE, B =0 R,
FUEHT T H s B P . X B AR E R AE T Terry SZITAE T T B .

IMTITEDT I, D ERKI AT A T RS, DLRERE Terry ZIMEHCAMN S 24T AR
AR D E, IR VA AS, DU T4kt B A R

4. REGR

WHFREE /LW, Terry ZIMEA A TR EEESE: 1) XA, 2) Bi&rESE, 3) SRS
H, 4) BTEMERIR, 5) wSVERES, 6) TPt 18, 7) SBELEZS ], AHICIE A BRI & 3 B R A R
B A PR A TR Terry ZIH4E AR o/ TR DMEHER BB, B0 5] S22 v AR
IR -

R LB T Terry ZIMURE FAEA RO-LAh A TR S HAE UK. e (R A TR AR
PE I RE . TR () 5 A S S AR R AR S A AT R B RR AN B0 Aok, AT LEA AT B di TR 24
TR N BT S B — i o TR

4.1. X ME)E

FEFIEEA T EE v, Terry ZT 5 52242 JEA RN AR IR R AR DGR ) B, T 745 B 2 A e h i
FEHHE LB, BUMR AT 5 AR BIE0N AR A “2E” ([10, p. 31). fEE A AT, Terry
7RI SRBURIE 55 45 K 55 vh A SRS SRE A 51 322 A ORI I s 2 o SRR —Fh2 2T A
REMMSLSE RGBSR 48 Ph B $R At S B AR R e e b R M5 2, AR B b Bl okt — b 51 =
¥ 27 ([5], p. 89). Terry ZIMFT I RSEHEE — D EA PR AR SSHE R, XA )i g 22 A2 (0 5
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Table 1. Frequencies of mediational tools that Terry used in his science class
= 1. Terry ZIMERZ R EEAMPN TR RINE

4t i s
o RHUNIE S ENREARRRINRE, BUPLER ;.
Siates il i IR BI04 2 (R 3R TP 45 4
WS B RILEA, BB SCF 2 I R 20
iR PR TS BR3P 2 5
G P 2 00 SR B A ST A 5
b I ABLGEIS AR AR5, 18
P i BTG HAH, MR LA AT 6

K, ABASTEARATT ZPD Yu (il KR X )N« SRJ5, A5 th— S s /N R, 92905 AT
PARTZEE NN, 20 5] SRR BRI 5, FE I b IR R AE BT 2= 0 i

E R PR, FAENCE Y5 7B RA RKNFR, I HIEER LS AR E SRS “H
SRIEFE” BLERR . Terry ZIMHEH THLAMHSCHER . BER RS ARIEFEAARR? HAEKEHC
A FIRR R Z 2 i o) YE TGV E St — N e B % BEJG, Terry 2R T — RAIM/N A&, B4
G FARAT T2 AH DA ]

WA R S BRIE A A KR (Terry ZIMERAX_EIR I )

AL R A AR ? 7

20 CRERATLLEMMEE? 7

Terry M. “XAERTAZE? 7

A2 “RBIATE ISR, FREEEESEE, ANAarETEE SR, 7

Terry ZW:  “ARLF. EFR/NRAH, RS 68 LUK 68 Ly, B LA SRRt R e A BRI
B AR g, X ? 7 (/)

A2 “RM.

Terry £l “HREMBNX—SG? 7 (/N &)

B2 R,

Terry ZJW:  “UFme, FRMEEAMIBTE? 7 (/i)

AR 20 “CRRANHIIE - W] R AT AP HIX AR . 7

Terry 0. “ME, G0, FATA AURE EE, (HX2E RIS HARRE 0?7

Terry ZJil:  “EIATMRE, RAVE “BHEER FEXTFE T 74?7 (NAE)

SR 3 N [)E% 5% (genetics) ”

Terry ZJifi:  “(WIE)RHEIFERF (genes). B ? HALFEZENE? 7 oeee

Terry ZZJifi: AR — REAT R ERAVMFE . RATHEB T~ AGREER TS, KR A
XHEAA? 7 (N )

R4 “Alifi1fE CAC FHIFI CEC #41. 7

Terry:  “PrLAtRIX—ANFEE, —MNFREOA G N 7BAR R 2R, HIXEACES: BRERA
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S2: “RESMMBH, HAETEMYF? 7

Terry:  “UFH), BATEIFIFRIRIX AN . BUETE KFAE R — N LRI AN 5] (O 4RFAE AT L
—NPPEE AN R, E R A B 7] R A B ) PR 1T SIZE R B — IR T )45 R AR S B IR 4
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S5:  “UnHSE Hba GEFA) AN Hos GEHAY), ©kAfE. 7

Terry: “WHE. WRESHS, SKREMHZ? 7 (i)

S2: “&. ”

Terry: “HAJ5 U1 A2 Hba (EHZY) Al Hba (R AY), 4001 AEAULIX G IIEE i —FF, A 50%
AL 2 o XAl FRAT XS B SRR AR

TEIXANE BT, Terry ZZIMBASCHE R A AN B A “BYER R 1 “ BORERE” o kA%
[E12 “BALAR 7 (e o SRIG RS2 “ 2 IR NB AR K E NS, SR B2 AR 0 A8
WIERRRE” o 25, A FHBRE I B 7R A M iE & B SRR B S R A

TEIXANSRE T, Terry MR A A R E A — MR A, Hhn TR —KIRLE, RAY
AR T HRH ., BT ATE E—TIREA T T “BER R e X, BrRiRE] sk R M CaAR
R Z IR IR RN E AR YA KM . W T AR, ZAAT A RS B A AR SR Bk, 7E)
AHFF, Terry ZIAE K/ TEARTH 54 1E ZPD NI EIR.

4.2. BN SHE

FEREAS “BSRIEFE” Hon, Terry ZIMEH AR A AR EE 1A A& T DA B~ A B UL L PR B
SCFZ AR R 7E NHIMVFRIE S, RS T A5,

Terry: JEEWE, FATEDRATAHES Bl BEAT IR . BATIEMES B D IR B, AR SR
R HAR N BRI IR S

£ Terry ZIMIERE £, “AAEATH 7 8 U/NDE 2R UM S B bR 19« EATMIZ5K
BIHR, B HAE N AREL 2 A BT 2 TR 7 ST AR R A ARTE R & Lo X BUN )2 22 AR AE VR A
ME— AT DL R A B AN S R TE O 18] AR 2EAT5E S A, Terry 2028 =0 B A
BH KK, SIS EBRNT BB X—m e R v RS, BAARRIT.

Terry: FAARAT 24— 45, FeRl2 B A5 RERE, A NIBESEEA—F. Raatbi]
JUAN TR, 82— GlER, AR RIRI S R . R BEAAEGRM HT T, fl2e A i e e JE A
XML 1 S DAMEREN T — B B = 2]

M5 Vygotsky FIMLRL, ZPD 5E LT BLE AR BRAVEIEAL T KRR I DI RE[4] . IXEET) e W] DABEAR
NIRRT 27 848”7, MARKRER “R7 o RN S, MR AE S I REARIE AR RS
WK Ay, SRAL 7HT7H AR BAE IR AL T R A2 P K D g

4.3. BE%5H

Terry FIHAE R T4 2% 18 F] QQO (Quote, Question and Objective), RIS [ 1k 51 FAF AR il #4 ,
H 2L A T RAATITE S RIS LB 4, LRGSR I ST N Z AR A4 R . 7R IE

DOI: 10.12677/ae.2024.145748 670 HHHRE


https://doi.org/10.12677/ae.2024.145748

gk, BT

KAV RGN AR FERTT I, QQO y Terry ZZIMHIEESE M 1 b /. Terry ZIMFEVR G VTR 23] 1

X
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R N RS- A

I QQO MflFR HAEH IR

Q (quote)—— “FREXMAR NI LIS . FERIE MUK LLSEE” ——F /KT - AR

Q (question)——A 4 2B AL AL 7 ?

O (objective)——HIE AR F, TR RAER AR I EZE, BRI IR AR 5 U o] 5 A s 2 1)
A4

4.4, ITEMMIAMERSHTS

R4 Diaz A1 Flores FIREE:, UM A% S 2 A AEA F 2 R EARER R AR ([1], p. 42). IR
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Terry: FUNUIRIRAFER IR B2 — TR, S AR 52 BN, 20wl LA IRA 13
RN, R reed, RERGEVE, LRBETNEAR, MEFH. RELEemos
FIRIRER FRER, B2 RIR B2 A 5 B -

Sara: Hf (R4 ERIERLA AT 2 ARG 2

Terry: Jfeff. PrPAXHSZRURIARLY: —RE. BREAROIR TRA, W2 AN—mtk, BEIFSE 7
ZHN, ERWUOGRBATE AR RV BER AR, EMOX—mdik, BAVEE AT G2
SEG R

45. FEeFnZE41

Terry 2T 45 F 288 EEAN 251 1) b A T EL ) 25 AR )RR SR 3 . AAHAE R U7 R BN 7K, X
BB AR R AN, FAENRE Gyt R AR RZIN B S48 2 B ARG, Bt
S AR AR R R LRI 1o SRR AT B AN R 8 2 i R A AE SRR . LR 2B
VIR BB T2 —o EREMTIRF, fhid2s T —2e 2 7.

Terry: A7 —MIFRIRIR B RIEFE. BEIRE —MEN L) VBTN, —EKR, b
TEJG BEAS IR 1 o A 7 RIAHXAN R, JRug IR TS, FORE R HRIFERDH BR  —i. 3 FEEKR,
PR IIEA — o i Bk 7 A LL, VR A R BT, A RERARE K e BEFE R FERER
B NG, SNEUFRE, % FRMER, MJLTEERAEN 7. XN, RUChREfGER T, (HE%
BEN T —ANER, WECER T, TR 20K 05w, U SR .

Sara: IXA[RERAE, ZEMH.

Terry: A4, FEFERAE T AT AWE2FRATRZ Qifal s me 5 SRGEFE e 2 B E 1A A8 — Se g 3 iy A 3] 7
PRAE . AT N I B — SR B AR R AR . ISR S N A A R EATRE S, JF Hax B

RE SR it AL 1
4.6. FrEiTie
Terry ZIhg 24 H 2 B B H RN 2 EATR RN, ORI AR RARH, T
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PIANRE A A TR, R @A TR TR REAER ZPD WINANR . Bl
Jiik, AR FARRT BRI F, AT IR AR AR AL AR, AT, BUS
f2 SRR

T EE R R S R TR R AR AT AT, AT LA T R A TR Hd%
REARBOTRVENE . FIR, RAZTAFE B —A RGP AE, (@254 e Sl
R JEIX 5] (ZPD) A I AT
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FESERAR SO RE A, BB LUN 35 7 Ron ol B . 58, REBHRIB T 720, 1
ARSI P S TRE O SME ST RN BRI AT TARR S | 20 HE E 4R
SR BbAh, G ER O TR, MR MR R L T ISR . AhATT i U
VHRRT BB T A T BRI R o e U AR R RS A SN RS2 e 1 SR, A ERBEE IR e i IX Tt
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