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Abstract

Scientific inquiry activities in groups are an important way to cultivate scientific reasoning ability. How-
ever, whether the division of labor among peers in groups will affect the improvement of scientific
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reasoning ability has not been paid attention to. In the course of scientific inquiry of physics normal
college students, peer tutoring mode is adopted for one semester teaching practice. The influence
of role division on the development of scientific reasoning ability during collaborative processes is stud-
ied. It is proven that the role division mechanism has an influence on all dimensions of scientific rea-
soning ability, but there are also differences in the structure of scientific reasoning ability of different
roles.

Keywords

Peer Tutoring, Physics Normal Student, Scientific Reasoning Ability, Role Division, Cognitive
Network Analysis

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. MEEHEIERE DRI F IR SRR

FHAHERLRE 11y 21 LN ECREBE T I B ZLH B 7Y, BRI — il R TTE, BHRY
JFUPE IR R HE RO B R A MR R B IF AT SR PR 5 M B, A HE T AR LR
EYERES . IXHEI—FhBE 77 BEAE [ bR oA B AR e — DN EET I, R RHARAE R O RE P
(K10 B RE1] [2]0 BHESKIRHA RS BE R BUAE Al RE A% MR8 WL 2 21 AE S A 25K, IFIERIIESE 5 3
K ARG AR ORHE . SR SR TAERAL, BRI E A AR Ay B AL 22 LR AR SR B BB 2 2T
T ERNR PRI AOCEIRN T “ VB2 R RHAEAR B BRI R, e Z A& AT B S8
BT 7 ) S UE SR ISR AN 3 WA SR RO BE 0 T T2E AT 2 TR 18I R RE 0 B R 22 HEBE g

CA IR IARE R R AR B T ACTHIR DA SRIL[3] [4], TR AR RE FI1E 9 — Pl gtk = 2% ]
RRRIHRE, T DA R R G A R BOEA AR L AT B 5%, 1. Osborne 55 A ¥ A ILHEFE L 78 v ) WM B3 BERE
P EANYERFALA AR AR LT AL R B, SCRERS IR B A% v (1 1) PR & A (5] Ak, BABMEELZh 5
AT IR UG B AT B TR AR RE T 52T (6] ART0,  H AT i s VR 12 A AR AR A HE P fE
TIWFETE, BAL TR R AR R AR R B, AR, —RMEE R DRI, ST
e F (5P 8] SE A T e 0O B R A A R, TR B B B S ER R AR AR R iR e kb
B AR RZ R RO G Eh . R SR AR PR S R DU R TG sl —
MEREESNES), WAAELSTEAE . AEEMBR RS, B 2ES 5108 k0]. Kk
PIJT AR 5, SEAEMAHERLRE ) A R AN K, WA R B Z 80 AR IR S BT L
o BEARIT R A A, ke 1 PRV TE R (7] [8]. MIRHAHERLBE ) % O BEAE - E
B, 75 2 A SRR A A AN T IE R A SR MBI B O B SRR 22 AR (9] 9 L
HIERBHEE S 2 AL 2, B2 AR BB B ) 70 T2 b 2 3L R AR AR, AR
HERLRE IR B — DRI, AR R IR IMERE TR B RE[10]. Kk, EIUVA RIIRFU AT
B BIR A B EE SO, DUERRP AT B AT #ee, RO A R TR T A R AR RE /T

2. R SEN AR RERA RO/

[ £:4f 5 (Peer Tutoring) X FR[FFEAHBIZE 2T FFEHE - MHEIB SRS 2], — R UE R N E
Fr, SRR H B S #E (Peer-Assisted Learning, PAL)H ) 9 NFIH—Fh #0707 B BA = K68,

DOI: 10.12677/ae.2026.164687 567 HaidtE


https://doi.org/10.12677/ae.2026.164687
http://creativecommons.org/licenses/by/4.0/

n]]f

Tt

&

— RN HLATE RSB BN, RN T AR RS, =R NIRAREEEN
B YE IS5 TR IETH S LB YERE (1170 [F) A T i) A A SUE sl s BAR 22 RO 45 & BT T
FHEWE, B 1980 FIH IR E AN AR B4R 4 TR TIRATBUn Il 55227, HfEpr FRZ —
TR CH R ARETF AN T I, BARTT R ENEAR K/ S. Goodlad $2 H 134 6L IHE N,
BAEAE Hbn B, BlE S . SOt SN A TS SCF . TS BRI TE R 77 Bl
B[ 12]. N R A A AR R B ] K 2 T 0 LIRS I8 2 IR B 5 5 1F, PSR “ AL
DN RS T SR IE B BN 2 A B R 0 AR 4R RE A ROE AR 13]. FLR, IRA XA AES I
FHEMRISINL S A RE IR REE DI BASIE TREMEINIIE R R EHIERT R, M. ShER
RO D @RS BARARE AR5 BARII, AR 70 R R AR 14
B 2 AR B E BRI, AR BAT BRI R T S s sh b, MR Je i B CRE
B A S B AN 55, Ak T ) N 45 T I IR B 36 B 5 AT R MIRE ) AN AR IR ok B NI A2
B SCHE, TE R SO B BO i 2 AL S ALK S 30 DR 21 25 B ERA s 0 A Bl T X AR 55 4 75 X 4 Jis
TR RR[14]o Bk, PEM AR R UG AR MBI B e S5 5 LR = AR SRIGE S, A A5t
B S IRTE R A B R S BN LA 2 SR, B BRI S 5 RRTTE ST . vk, AW TR R AR A
FHCERAE I A A R LS S RE R SR, TR T A A G 5SS T A 17E
Fr i B SE BRAE BT 55 o IRl AP 2 18] R BRI I 7 RGBT o B AL RE AN 2 2] )
Bl I ERAE 70 B ST VT IR R 56, BET ST B B A HER R g .

oK ) SRR
‘B -BFAEE HEWBRETF
BERBRIKFENBR BRIHERAIARIR R SRR
FITTE -BFEAE HNERED
> I [«

Figure 1. Factors affecting learning motivation
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Table 1. Course guide of physical experiment ability and skill training under peer tutoring mode
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Figure 2. Peer tutoring stage process
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Figure 3. “Peer tutoring-scientific reasoning ability” instructional framework
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Figure 4. 2D centroid distribution map of cognitive networks for scientific reasoning ability in pre- and post-tests
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Figure 6. Connection change diagram of roles and three dimensions of scientific reasoning ability in the pre-post experiment peer tutoring
mode
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