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Perceived Teacher Autonomy
Support and Students’ Deep
Learning: The Mediating Role of
Self-Efficacy and the Moderating
Role of Perceived Peer Support

Jingxian Zhao and Yue Qin”

Facuity of Ecucation, Languages & Psychology, SEGT University, Kofa Damansara, Makysiy

The purpose of this research is to test the mediation effect of self-efficacy on college
student’s perception of teacher autonomy support and students' deep learning, and
whether the peer support perceived by students can moderate the relationship between
perceived teacher autonomy support and deep learning. A survey of 1,800 college

students from a provincial undergraduate normal university in Guizhou Province in China

OPEN ACCESS

was conducted through the revised Percelved Teacher Autonomy Support Scale, Deep
Learning Scale, Self-Efficacy Scale, and Perceived Peer Support Scale (Mean age =

Edited by:
Pina Filppatio, 21 years old, SD = 1.34). Data use SPS523.0, AMOS22.0 for descriptive analysis and
Universlly of Messina, ltaly comelation analysis, exploratory factor analysis (EFA) and confirmatory factor analysis
Roulumrasl by (CFA), moderation effect, and mediation effect analysis. The research results show

Mavia C
Uni

suglandoio,
pasing, fMaly
fanna Alesi

University of Palarmno, ftaly

that after controlling for gender, major, and grade, self-efficacy partially moderates the
connection between perceived teacher autonomy support and deep learning of college
students. Moreover, perceived peer support mediates the relationship between perceived

'cmw"?’”?;' teacher autonomy support and students’ self-efficacy.
Woe Qin
BTSOSETS 1 @qq com, teacher support, self-efficacy, perceived peer support, deep learning,

31655608 1@qq.com self-determination theory

J&3Z: Jingxian Zhao, Yue Qin. Perceived teacher autonomy support and students’ deep learning:
The mediating role of self-efficacy and the moderating role of perceived peer support[J].
Frontiers in Psychology, 21 June 2021.

JBEST®E: https://doi.org/10.3389/fpsyg.2021.652796

O BAI#H BB X4 ( perceived teacher autonomy support ) ; BIREER ( self-
efficacy ) ; BAIEf£ X3 ( perceived peer support) ; RE=3 (deep learning ) ; BIE AT

1 ( self—determination theory )
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B, fese TRENFIQIREE . B, SRR o) KU PR 3 B i SR o R B
LB TGRS AR DGR R 2 ST BIREE S ) o TR S ) A — P T D RUER A R ] )
07, RS ERAERTRL RIS o) 200 oA T SO o R B AR B SR . TR )R
VL R A Wt i X IR B TR BE N, T A 3 SO 52 20, F xSRI ) 1 2 B fe R Jan R
0, CERTHARE | OBSEREE N AR, BRI IRE A R T
RGeS AR RS L RN 20K, Rt R R IR B SR WA S S B H
MAA SRR ER . MH, FEEFETIVICRRAN, TR ST E SO R AR AN
AL EH BT, TREESE ) E LRSI T2 AN BRI 27 2], ESRBUN R 52 2]
NAERHCAIVER R, sRiESEIRSIR S 20 2 MR R, TEEST ISR BRI RIEYE . H
B, AERZAETRIESE 2] 2N A 32 B WE 0 SCRk P, B BT B SR 2 B
BHSMER 2 —, BN B SRR S A IR B AR I ], sz B B
HH T H R R0 SR ISR . IR DR R, B BRSO A AR TR 5 > X
R EA R FHIER PAEN . B BSEERGEMELLA 2R R — R4, AR
BEATR AT AR 2, X B SRR AR SR — AT AR (5 I e iR R
H R, I AR EREE S W E E R EEAEN, R SRR i
HRSZ BB SCRFAIEE Y, TIe R PR N B SEBRG Bl , B R EUNFE PR B b = ARAE 57
HRT L R S A BE e . BN 27 A2 B0 A5 A 2 A 2 T B SR o 2 A R b e AR
B, P, WRFESE AR [ SR B A B S R ) BLEHE 8 ST Rk
EHIE . BHRIGEMIGINY, BRRELRAENIPL. BirER, LB %O
HE, W E AR =MOBETOR . B B SRERMEAIGE S, X =Fno BT RS B 2
B, QUGS STHLRCR B ES L . R B e B, B ETEMOE O i RS
A, R — R ZUE N AESIAL, AW A RGN B 3 SR AR B R T XL O B R
FEHE . EX=MFERE, B EENA AGUERRIKGE B R R . B RE: 5l N\
SRERARNTE, SRR RNHR, @RE, B, BB R E A SR T
SE LT X O B T ORI IE [R) S5 R T AE 08 S (IR B AR 0 S o BE T it . H
BRI R . F2 AT 2 A G SR M) S LS AR 6 E sy, H RTF ST B AL REAS 8 SRR T
RAOBTRSE M . HBTE B DR T AR RRNBUIN B 300 . BOnEIRE SR . A
AL G IR E ) 2 IR . Wi, VBRI EET B e BUS 5T 7 B0 A 3
SCRPR AR TR S TR, IR LS AR B BB AR R, R AR BN B 3
R I 520 A BSORE OR S 2 AR R 2 21K, USR] A S R i AR &
GRS RO BN B SRR AR B RABERGE A TR AL

X BT AE 52 M) — B 48 R A PR 2 8847 o AR BUA 4 H RI7ER 4213559
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ZRHIZE . RE ZMEER 7, SAESES . AFEF 18004 AR FHE (Z2=1300;
B=500) #17 7 & ERBEE, Z2EFFRER K218, KL LaafEoh. BE
(29.7% ) . CBF (42.03% ) . TFF (9.80%) . AR (13.05% ) FIHAl (5.42% ) . JF
A2 HHERNSEMSE TS EZES, SRS TR ZE RSt

S SSIE S B AW AT B, SR SO ORAIEIN A R )
(Nudez SN, 20124F) | (REFEIEEL) (Biggs A, 20014F) | ( HIERUBEEE
#) (Lent 58N, 19864 ) Ml (BGHFFESZFREL) (Torsheim%E A, 20004 ) 7E4044
AP B TEINS, DA R R AE P RS R, FRAS ISR, B RAA
WUFEROE . REEE, HS G BR800 K2FAMITHEN , DAL A AL hE
SO R 5 AR BRI 28000 B SR S5 R TREE R ) Z i e R, LR 5 A B Y [ A
AN ZOT B 3R SRR ) Z T ER (DLEIL) o &R M Likert 55001
mikitsr, Hil=%248%4, 2=4
B, 3=ARWIE ., A=FFfr. 5=5tefF ARG
4. RHISPSS 23.0fIAMOS 22.0%} e
W S B B K4l EAT o AT . | T I Y
R RPER . T FAER 5540
PSR B B, TES 4y BREMAELR RS
Brisk, ZWE 0K X = A 3T T Bl HEDHHRMTEE
LG O R T 2  Xs i B Figure 1. The proposed moderated mediation model.

W& P

1 BRI A E 280 M 5EE2) (r=0.84, P < 0.01) FI2EAR B RAHE K
(r=0.72, P<0.01) 2IEAHR, I, HERBEES RFERES S RIEAHR (r=0.77,
P <0.01) , ERIFEMEZF S RFAE B RMEER EAHR (r=059, P<0.01) (WD) .
RSN ZN B 3 3 e 0 AR W VR B 27 ) A R M B VE SO0 B 32 3 22 A B
TR A BB T S I IR FH DL B 2 A 1) ) B e O 2 AR B TR B 2 ) A S 2 0 T H

F1 HRMFITMTEZ EHEXE
Table 1. Descriptive statistics and correlation among variables.

Variables M sD 1 2 3 4 5 6 Y 4
1:Major 2.19 1.18 1
2:Gender 1.72 0.45 0.05" 1
3:Grade 1.80 0.98 0.20™ 0.1 1
4:PTAS 3.45 ). 0.0 0.C .02 1
5:0L 3.51 ) 0.0 ( 0.03 4™
6:SSE 322 )6 0.00 -0.1 .07 72 [
PPS 3.59 ) -0.23 ( ).03 ). 71" 8 0.59 1

FRHEHE |
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2.5 AR I R B, RN B SRR R AR ) H A (B = 0.76,
P <0.001) ; RGN 3 3R RSN B AR 2500 (B =0.56, P<0.001) ;
I FRARE T K EEAE MR B 22 AT B (B = 0.52, P<0.001) . EHZAMNH
TRALREAE BN B 3 SR A 22 AR B VR B 5 o) KF Z TS R4 i Ao RIS 30 R B 52
Frokt, SFARAE 2R E B, BEALHETRERN L, i H AR B ik
AR, HIRUGERRE IR RIS, RIHIRES IR Heoh, SRRSO
SESESTIIVETE SN2 55

F2 BAFBEEXFNMFEREFINRNUNRKE
Table 2. Testing the mediation effect of perceived teacher autonomy support and students'
deep learning.

Predictors Model1 (DL) Model2 (SSE) Model3 (DL)

B t B t B t
PTAS 0.76 65.74™ 0.56 29.51" 0.52 356.31"
SSE 0.31 22.89""
R? 0.70 0.53 0.72
E 1083.40"* 509.29"* 962.82"*

N = 1832. Each column is a regression model that predicts the criterion at the top of the column. Covariates = gender, major, grade. ***P < 0.001.

3G - B R A  R3 BOHFEEXHSFERELINEETHRNRALRE
I E S Ik v Table 2. Testing the moderated mediation effect of pe.rcelved
o . B ) teacher autonomy support and student deep learning.
HE - [B) Y 5% 2R 52 B [F] 1

N Predictors Model1 (SSE) Model2 (DL)
KHEWPEE (B = 0.67,
B t p t
P <0.001) .
N PTAS ).67 26.59" ).5
LAEREMBE AT .
KO, YNGR PPS 0.19 7.27
. - s . PTASxPPS 0.06 3.21**
ESSENEUY e UKL UL . -
By, a4 itaa F 358.78" 1219.42**

FALRE, TS By A i N = 1832. Covariates = gender, major, grade. “P < 0.01. ***P < 0.001
RIS 2] P A RIRE

i LR, SO T AT R, n] DL B R RO B R S
RAFH R 2] Z [l g L . 242 AR N B BE 2 0 B F2 SR F) AR SRR, Ml B2
Sy EATIREE ), IR B B IREE ST, BENTREE LIRS

Pl 00 e e AR TR SR BB P i B B, e AR RES RN BT 2 0 B 3R,
TEZE T2 A SRR b, B0 R = AR R H SR A BB 54, BE— i s oA
TR B 2 RR

(M4 kT HIPHFFR)
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Students’ Procedure When Solving Problem Tasks Based on the
Periodic Table: An Eye-Tracking Study

Martina Téthovd, Martin Rusek,* and Vlastimil Chytry

Cite This: https://doi.org/10.1021/acs.jchemed.1c00167 Read Online

ACCESS ‘ |l Metrics & More | Article Recommendations |

ABSTRACT: This work is focused on upper-secondary school students’ ability to use the periodic table of elements to solve
problem tasks. Eye-tracking and retrospective think-aloud methods were used to evaluate the reasoning behind the students’ (N = 8)
performance, i.e, to map the strategies they used and problems they faced when solving the tasks. The data from the eye-tracker
were submitted to a quantitative analysis—time fixation duration evaluation on predefined areas of interest. The think-aloud method
supporting the eye-tracking record together with the students’ transitions also enabled a qualitative analysis of the students’
procedure. Most of the students failed the tasks. The main reason was their lack of fundamental knowledge together with low reading
and problem-solving skills, in addition to a lack of motivation to solve more demanding tasks. Their knowledge and ability to use the
periodic table was proved insufficient to the corresponding curricular objective. The students mostly used expansive strategies,
however, due to some problems (e.g,, low prior knowledge, misunderstanding, or inattentive reading), they used limiting strategies
(e.g., deducing from the task structure or guessing answers), and failed the tasks. These results offer a solid foundation for
subsequent steps toward improving classroom practice, which stresses the need to focus on problem-solving and strategy
development more during (chemistry) lessons. Also, the results call for extra support for the periodic table's teaching conception.

KEYWORDS: High School/Introductory Chemistry, Chemical Education Research, Problem Solving/Decision Making,
Testing/Assessment, Periodicity/Periodic Table
FEATURE: Chemical Education Research

J&3X: Tothova M, Rusek M, et al. Students’ procedure when solving problem tasks based on the
periodic table: An eye—tracking study[J]. Journal of Chemical Education, 2021, 98(6): 1831-1840.

X ME: https://doi.org/10.1021/acs.jchemed.1c00167

oS 59/1k% S8 ( high school/introductory chemistry ) ; B3 ( chemical
education research ) ; [ERAfRR/FRE ( problem solving/decision making ) ; Mid/iEfd ( testing/
assessment ) ; FEHEIM/BEEAZR ( periodicity/periodic table )

TEALSAEE Y, JOR RPN AR — BRSO TR, SV I o R 7e A A&
7 Bk U R AOPE . AEIF 2 E R A fb s PR P, S AR RENS 1l oo 3% RV AR e W 3%
WP pOE R e R, K@ m AR BV AEvE T, BBl 5 HAE R A i o
AR REE . SR, R ZHCE IR RPELE TR T2 I U R AR S MR IR 1
EAb, SR T2 Ak Jo 13 ) B s f AT DA T R AR BRE S, Rt AT TR IRBIDEST .
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e, X TAER H bR XAE 4 A LR 8 A i 4, LBt SR B 045 2 A8 AATT =%
JETCE RN EI TR (BET R AR AR W) Wi a4
TEfR DL LT 2 R A 3 0 E AL 24 ) RIS (ARSI 2 ), R TS AR M I U e ). R
PR AR B AR S5 TR Sy ( D4ERIX, Aols ) FtAT TR WLFFEEI ) o Xt 4 1488 A
TC K JE I R A U () ) 7 VR T T R T TR . AR ST B AE VA 4R X T R R S B )
(TFD, BPEEHER 1) LLEABATT SRR AT 55 1 SRmG 2 Ta) (1) 22 5

X FEAEATRAG AT . S 5NN G139 4 AL F B = — 4 54, Bl
v PRI I 15-16 % 5 . TR SRR TAR S5 09I, AR AT R B, JEH T8
P, SRR . RS I RIS R ) e R e o A X S A A R B Y
W, FHEXFHRBACHEAT A & . AE— A R L) A PRt AR S5 AR B e R R AL
W =AMES . FEFRZ 0T, SN BRI IA1E, G T EERRE KRS 5MR
1) 1] 5 o

ZAE I A AN R T e R AR AL S5 R B, WS IE R, IR
P LUK [l o R 3 # . R TFBIT 5 A /5 43251k (Bloom’ s Taxonomy ) , HR#EXAE
55 eI g pe AR S B INFIME R I, I S =AM EE R . e B EERIARGE
XEAL S5 JE kPR, R R St b A o AR IRR I E TR . iR AT S5 44t
(1) R AR ) B RATVR S o SRR T R824, REIRINARIL T #A5045r, #5
IETRI R 7 SR RS 15y o TESERR M IEAE b, WP Rk s o BEAT T R PEAL . 2R
Al R SR, CBanAEI ), WCHERAE . AR 2 08 T ) B D R Y
8., WFE M 7 Il itk 2% 777 (retrospective think—aloud, RTA) , P A'E#IERH
FEGTXANER, TP k2585 b g7k i — 20 5 AT IR 3 il 5%
CHEMFNFE ) (e R A AT, SERAERT 2945534,

x1 FTRAESHER
Table 1. Used Tasks’ Description

£551 (E=p 553
IR /b et Weler

SFAEMAES R AT R BB, MRTR MR TR T B, AR ) SO (B
WFRPTRATTE 2k (@R, ReR) TR T30 R TE TR RN E

AR PHfE R
IR ans AT R R SRR R ERE (SRR SeR BRI S (RME,
EqIbIoied TEHE I BIRE S )
M TR ) T S TR, ZuiksE, HP

(]
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h T S R ) LA AR IR B RN TR IR, BN ST = AME SR LRI
XA ERAMABE ., SBUES A GBR IX RS SRR A E (5 REN0%) o
Ab, BTSN P BE TRFIRA R IX (R 3A L B B 24 SR TR B0 A e 0 45 0T 55 E A 7 43
#) BRI B BB A SRR SR DX

Truhla, Odajné uchovavajici alchymistiv poklad, se dé odemknout jen po
zadini pétimistného koédu sestaveného 2 protonowvych Eisel prvki.
K nému vede zihadnd Sifra. Dokaiete za pomoci periodické tabulky
prvki odemknout truhlu s alchymistovym pokladem?

(7

i taﬂhyj;ﬂn;qnf-ﬂ B

Z hedia jen o dvé dold, nesloudy se, kdy jsou spolu
Pak tfi vievo, jednu vi¥, dychds-li, uz se nevzbudid
Dil vpravo a o jednu niZ, dej pozor, nebo uhofis

B1 ESHBENGF
Figure 1. Example of tasks’ layout
W& BL -
1. BFEER
(1) RFHEAREEE (I o B FIA B AR S5 iRt ¥ ), R&A=02—
(A A WON B D AT 55 o AR E RN 2P R, AR5 1B — L8 AR il o e 1
P AT B 2 AR WA S8 A R DR AT 552503

K2 FEEMAB=NTESFHERN
Table 2. Students’ Performance in All Three Tasks

515 Ryt e
2 551 f£5%52 %3 551 f£5%52 £%3
1 = i Hhoy 45 42F% 155337F 1653 54F0
2 [ = 1 3433980 15339% 6453 29%
3 [ = = 5532680 357180 74y 36%0
4 = i = 247 36F» 453 24F» 453548
5 b= = f 357358 345r39%% 64337FF
6 b= = i T 278b 753180 104341F
7 i = & 243650 10434288 753 8h2080

©
oA
oA
oA

44y 25Fh 12572180 1257 4F»
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(2) TEAERFE AT S5 L 00 B 1) i 25 DA SR 3 0 98 it 2 o e A 3 22 ) ) 258 B AR AR
o AT S5 b i R B 22 A R BE IE TR UL 55, (H MR 22 AR R Sh 1 o 78 [ 1 S8
Fp, — SRR PR A A S, Hl TS PRER, AR E
W, A, —A DI IE 0 00 2 AR AR AT 553 EAE SR I fm) e o X 2 W i e ) 9 ) 2 DB
B DL AEAR 55 EAE SRS Ta) . ZE5E AT, AuTRES XSS IS, OB )
Mg . X SERAT G, X R RO S 0 S AT 55 L AE 2 i i) B AR
{10 25 SRS I A DR 1T B Al 7 S0 X e A SR i3 Hh e B A K R S . T A4 A IE T ]
BTS2, SR, Ml E AR T — RIARE S BUERSE R AL CBREIRNS ) 5
B, MATES TER. BTXAIRER, 10045 R AR R R

(3) AN ARFHEED . I, TEVLRRSE ) 3R AT B FA4F 55 B 46 2% 1) S B 1]
XTEAR S 1B SO T R ok, ARG 20000 T, 24 Bl H R okms (A5 ) |
X I AE A AT 55 2 T T AL 2% O B ) 55

2. ZEXMTTEEAHERMER

WY TSR AR AE TG A IR T 1 ) AR, A AT A 4R X ST S A AT 55 0 %R
DX SRFESEAT T AT o RSB R, A = MES, UK . R HIE RN TR
Freeitio) 2 MR RS i BB E R, HAUVEE K .

(1) FEHE—MES b, F 550 I 7R 2 A 0 F s R SCAR DL B A & S AR AE
GiitsEE S, FAENMEERE LBHHEE S

(2) FEBEAMES b, R 72550 B RS SRR fl 7S SCAR 2 X R 845 4R [X 2 [)
Mgt R EER, HEVAERE TH R T SORGR X A R S8 . 1258 AMESH, 2%
A ARG . ASAH S [ ) 24 BB X L2 [ R R SE T2 L R 28R, BRmgnfik .,
PATH IR R T 5 AHE B R B 24 BB IX A E, A B e 2R . S5H
i FAE TS AHEL 22 i B A TR B A

(3) TESEZAMES P, S TR A0 B Ta) UA S K I SOAR B I m) o 2 A 0 SCOAR
EEMFERALSEMB M ERARITEEN, EREE, BENETEoNEER,
S R G ) 8 55 AH DG BIOASAH OG89 48R X 22 0] i VR B 22 53 B G b2 . 250
P S HRAR

. wMFEAFERATERAHRNES

B TACTEZE 2] e R AR LR Z AN, SR 5 — A RN . T E e (%
HETE DGR IX 20 2 0] 4648 ) #ATise, DIERiEix—fkix.

5 5530 53 R T 3 J 191 28 2 1) LA K% JEl 60 A A3 T 38 44 R 10 50 28 ) 0 38 =2 T 1 o 0 i 1
My, PR aX e R W e R R . SERR b, SR B AR AT 55 RN B 2k T 1) i
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e (355001 FH P ) SR 2 A I ARG 7 ) it o O 2 A R 491 ) ) 4G U R A T 2
X W 2E N TC R L B e R A AR A 1 SET0 NR IR

h T IR FE AR S R B IR, WG T B S T i . XS R T
S RO o) B 5 — AN TR DG4 AL SRR B ST S5 TR R T R B R N

FIER, SN AR AR 58 BT R AT S5 1) HAth A 3R A 1 Z i A S5 1 S LB R
JE XL 25 S AT F PR SR o PN A A ik = ) 332 SR s A/ A AR R TN 5
B HAETC R RGNS, XN R FH T FEN R,

4. FRAg5 )

B — e T FH R Bl R Je [l i S 2, B A 2o BT Al A7 D A e A 55 B P ) SR, A
MiE R — R X, XA IS UG @B R EE, BT RS S P AR
Iy, O REE RS N B R Y o BT A SRS A ) B 84 FSO bR ) . R EAE
T Y oK R, (HAE RSB T, Ath ATTHE AR 1) R 2 52 30 i v 15 ) 85846 52 00
X ) U A] BE S A AAE I FIAS R 0 e % 2 ) R & L2 S A, AR T R
B (FE551) , SARSCHE ST E THREE ((E55283) o HAMpE A Bd g, R
RO TT AR IET, (HSAE MG R . FAENTRIT-RE0S 1 3 sk b s e g e AT
5o RERANTE T R fdi A SR, 17 76 T 5 A T T I ) ) R

ZEErR, XL AR T IR A EREREAR I L B SR R 43T 2 A 1 )
fippe it FE . Rl T =AM R IR TR A AT 55 o R BR A B R ] B KL% 7k B4 4 4k
FEER) BB 5 RALIBE . RIS SR IR TR, (A AT SRS AT T
FERRAS TR AR R BOEF M ZE R, XU THA TGN . XTIk 4 a5t 1
KTFFERIFTRNERNEEGR, XS ERTUFELGH LB, e TR
SRR AL, SR A RAE A TR RE IAEEAR R

wJa, VEER TR REER SH TR I 7 — 280 T oo F MR S0 i @il

LR GE A SRR, X A% O AL 2R E B B T ik T L EDR % 18 . 22 A O BN A
FEZHAE R —PME BRI, MARMEATEICCH EB ., BN EBENEIE KRS E
(0 SRS A 5 o A0 BN E O e ) ) SR b, BIRUR ) B MR s . R R
AERBREN A BT EEN SRS C R AMRA N TAE, WHEA (B TR
BRSO MR AR B AS S, LTt B SO A 7 B g ] LS B 2 AR A e ) RBAE 55 . D)
BB SOR RS B 8 0(E 55, nTLAFERTA TS 0L & X 2 B 68

2. AR MR BR 3 B D) SR8 0 sl 2 A R I i BRI 4 2 R e ) L)
HRERE 2 M SE R . SR, A AR RGE W] 6 RS A (5 B, A ey
TEAL LI Ta) FEAS K B8 A T M 700 25

(MeH4s. Mk HITKALR)
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Setting Up Chemistry Demonstrations According to the Left-to-
Right Principle: An Eye-Movement-Pattern-Based Analysis

Andreas Nehring®® and Sebastian Busch
Institute for Science Education, Leibniz Universitit Hannover, Am Kleinen Felde 30, 5 30167 Hannover, Germany

ABSTRACT: Although demonstrations play a central role in teaching and learning chemistry, the effects of concrete setup
principles have rarely been subject to systematic empirical studies. According to the left-to-right principle, the educator should
begin with the first step of a reaction in the upper left part of the setup and then place the following apparatus in the lower right.
Using data from an experimental eye-tracking study on students’ visual attention that was published in the Journal of Chemical
Education, we reanalyzed eye-tracking in order to find out whether eye-movements are influenced in a manner that supports a
setup according to the left-to-right principle. On the basis of a pattern analysis, the results show that left-to-right patterns
generally appear significantly more often within the data than right-to-left patterns. Although the left-to-right demonstration
does not seem to systematically include more left-to-right patterns, it is associated with a decrease of right-to-left patterns.
Accordingly, a right-to-left setup seems to add more eye-movements that do not follow the logic of the demonstration. We
discuss these findings with regard to their importance for educators and new perspectives on future chemistry demonstrations
research.
KEYWORDS: High School/Introductory Chemistry, Demonstrations, Laboratory Instruction, Hands-On Learning/Manipulatives,
Applications of Chemistry, Laboratory Instruction

J&3Z: Nehring A, Busch S. Setting up chemistry demonstrations according to the left—to—right principle:

An eye—movement—pattern—based analysis[J]. Journal of Chemical Education, 2019, 97(1):275-282.
BE3Z®E: https://doi.org/10.1021/acs.jchemed.9b00102
IS 59/A01LZ (high school/introductory chemistry ) ; j&7= ( demonstrations ) ; 5&

WEHZ (laboratory instruction ) ; ®FZ3J/#1E ( hands—on learning/manipulatives ) ; 42N
F (application of chemistry ) ; SKIGZE# = ( laboratory instruction )
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Figure 1. Supposed effect chain involving the left-to-right principle including the study focus
marked in orange.
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Figure 2. (A) Left—to-right setting (Gestalt setting). (B) Right-to-left setting (control setting).
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Figure 3. Areas of interest for relevant glass equipment shown as red with white numbers
referring to the different AOIs. (Left) Gestalt setting. (Right) Control setting.
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Table 1. Eye-Movement Sequences Included in the Analysis
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Table 2. Mean Number of Eye—-Movement Sequences from Left to Right and from Right to Left

A BN AT )75 AT BN L )PF) e SN

524 M,N=140 SD 524 M,N=140 SD z P T
SR 4.24 3.18 BRI 2.39 2.20 -5.26  <0.001 0.31
1-2 1.27 0.97 2-1 0.89 0.81 -3.34 0.001 0.20
2-3 0.97 0.79 3-2 0.49 0.57 -5.34  <0.001 0.32
3-4 0.79 0.74 4-3 0.49 0.67 -3.58  <0.001 0.21
1-2-3 0.59 0.66 3-2-1 0.31 0.52 -3.75  <0.001 0.22
2-3-4 0.35 0.56 4-3-2 0.12 0.33 -3.88  <0.001 0.23
1-2-3-4 0.28 0.50 4-3-2-1 0.09 0.28 -3.84  <0.001 0.23
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Table3. Mean Total Number of Sequences from Right to Left and Right to Left Compared for
Gestalt and Control Setting
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Figure 4. As in our previous paper, data confirms step one partly and opens perspectives into
future research on step 2 and 3.
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Developing Expertise in "H NMR Spectral Interpretation
Megan C. Connor, Benjamin H. Glass, Solaire A. Finkenstaedt-Quinn, and Ginger V. Shultz*

Cite This: J. Org. Chem. 2021, 86, 1385-1395 Read Online

ACC ESS ‘ |l Metrics & More ‘ Article Recommendations | @ Supporting Information

ABSTRACT: Advancements in organic chemistry depend upon chemists’ ability to & 0.8 & 0 o o0 7“" '\
interpret NMR spectra, though research demonstrates that cultivating such proficiency ~ =% 72
requires years of graduate-level study. The organic chemistry community thus needs @ \
insight into how this expertise develops to expedite learning among its newest N\, Q

members. This study investigated undergraduate and doctoral chemistry students’ )| I

und wding and information processing during the interpretation of 'H NMR | g— 'l'

spectra and complementary IR spectra. Eighteen undergraduate and seven doctoral || - \_/

chemistry students evaluated the outcome of a series of syntheses using spectra ‘ |

corresponding to the products. Eye movements were measured to identify differences 'W ‘ - - “

in cognitive processes between undergraduate and doctoral participants, and interviews i

were conducted to elucidate the chemical assumptions that guided participants’ a3 ‘ ’

reasoning. Results suggest five areas of understanding are necessary for interpreting I [ -

spectra, and progress in understanding corresponds to increasing knowledge of ~— -

experimental and implicit chemical variables. Undergraduate participants exhibited

uninformed bidirectional processing of all information, whereas doctoral participants exhibited informed unidirectional processing of

relevant information. These findings imply the community can support novices’ development of expertise by cultivating relevant

understanding and encouraging use of informed interpretation strategies, including preliminary evaluation of relevant variables,

prediction of expected spectral features, and search for complementary data across spectra.
JEX : Connor M C, Glass B H, et al. Developing expertise in TH NMR spectral interpretation[J].
The Journal of Organic Chemistry, 2021,86(2):1385-1395.

JE X4k : https://doi.org/10.1021/acs.joc.0c01398

oA B EREE ('H NMR spectral interpretation ) ; BHF4LZ#EE ( organic chemistry
education ) ; BEFNEREF AR (eye—tracking technology )
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Figure 1. Spectral interpretation task (synthesis 1) asking participants to determine if N-(2—
hydroxyethyl) propenamide was successfully synthesized using the provided IR spectrum and
1H NMR spectrum. Text and images in this figure have been enlarged to improve readability;
original tasks are provided in the Supporting Information. Spectra used in the study were
obtained from the Spectral Database for Organic Compounds and are reproduced herein with
permission from SDBSWeb.

X —OE AT S5, BOAEE WA TSRS Y B A5 M RG] . (5
BOWULSS G, MENANEITHTRRNUHR, RSN HEZIE A CiIRERZ 30
SRR AT RE AN R K T ITE R A A RTE R 40 LA, TEEA S BOF IR Z Al s
WA E NG, WAARREEEL A ENMRGHE =R R 4%

DETW EI1¥

VAL A E VRS T ARRE T ARG B b i ) A BRAR U . BB KT R

17



18

SRBETR A

20224E 5B 6HA P 3

N+ IR B S TG b st nl A8 i B i s MLaeastalfieie s SEbniiii .

2R R RPHR B 802 B TR 7R 1 2 N SE I B AR AR A A 2 ) A R A
W25, MRIPR, M2, B A AR EEARATDoh SE 30 A0 RS Al 2 A8 B 0TI s i) B g
Z 5 TG BRI R S B, AR I (5 SRR EEAT AN B R 2B

F1 AREMELESEENHEU RIS HEE TSR XEREHKAORIE
Table 1. Number of Undergraduate and Doctoral Participants with Assumptions Contributing to
Corresponding Areas and Levels.

assumptions about assumptions about
foundational deviations from the n+l  variability of spectral visuospatial practical
assumptions rule data assumptions assumptions
no. of participants

sophistication level Ug PhD Ug PhD Ug PhD Ug PhD Ug PhD
upper n/a n/a 7 4 14 4 0 4 1 3
intermediate 11 n/a n/a 16 7 15 2 7 4 18 7
intermediate I n/a n/a 11 0 1 0 2 0 6 0
lower n/a n/a 12 0 11 0 8 2 8 1
understanding 18 7 n/a n/a n/a n/a n/a n/a n/a n/a
misunderstanding 6 0 n/a n/a n/a n/a n/a n/a n/a n/a

SALVETER I H BB AR RN A ) T A R BOR W E A S AR LS T R R 22
o MER2PIR, WRTCE SRRV BN RTE 225 A% . WO S DG ISR AE , T
AR SRR B AE BN A TURURS v o 1 e AR RE 68 R P A AT T B S B R R B A I 1 e TR OR ok
PEVEH ST AR G B G IEARAE . TAH G 2 T B A AT FR B B A5 30 1 M AH SRS A A5
A KT
®2 ARE (n=18) fELE (n=7) ZHEEEXRBHIMann-Whitney Uillix b8

Table 2. Mann—Whitney U Test Comparisons of Fixation Counts between Undergraduate
(n = 18) and Doctoral (n = 7) Participants.

AOI U statistic p—value effect size (r) Ug median PhD median
synthesis 1 fingerprint region 29.5 0.045% 0.407 5.5 3.0
NH NMR peak 27.5 0.034* 0.430 24.5 13.0
wavenumber axis 27.0 0.031* 0.436 12.0 2.0
IR table 27.5 0.034* 0.430 52.5 2.0
synthesis 2 fingerprint region 28.0 0.036* 0.426 8.0 3.0
PPM axis 27.0 0.031°%* 0.437 10.0 5.0
wavenumber axis 29.0 0.042% 0.413 11.5 2.0
IR table 20.0 0.010%* 0.521 71.0 1.0
NMR table 2.5 0.0003%** 0.734 72.5 0.0
synthesis 3 fingerprint region 20.5 0.011% 0.516 13.0 6.0
molecule 25.0 0.021* 0.460 157.0 85.0
wavenumber Axis 26.0 0.027%* 0.449 17.0 4.0
IR table 26.0 0.027* 0.448 88.0 13.0
NMR table 14.0 0.003** 0.594 86.5 9.0

“Corresponds to signifcance *at the p < 0.05 level, **at the <0.01 level, and ***at the <0.001 level. Medium effect

sizes ranged from 0.3 to 0.5 and large effect sizes were >0.5.
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Z5 o ARMETEEATG I iR LI 16 225 AR 52 05 T 24T 708 2 80X a) #646e, mit
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E1 SEAMEMFELEZ BERIBBEEZERHIChordE
Figure 3. Chord diagrams of significantly different transition counts between undergraduate and
doctoral participants for syntheses 1-3. Transitions made more by undergraduate participants
(n = 18) are depicted on the left, and transitions made more by doctoral participants (n = 7) are
on the right. The color of each chord corresponds to the AOI group from which the transition
originates (e.g., green corresponds to transitions beginning in NMR spectra), and the shorter
end of each chord corresponds to the AOI in which the transition begins. The width of each

chord corresponds to the difference in median number of transitions between undergraduate and

doctoral participants.
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Does the effect of enthusiasm in a pedagogical
Agent's voice depend on mental load in the
Learner's working memory?

Maik Beege 2 =&, Sascha Schneider, Steve Nebel, Giinter Daniel Rey

https://doi.org/10.1016j.chb.2020.106483 Get rights and content

Abstract

The emotional design hypothesis states that features in digital learning materials
can elicit emotional reactions. Voice-related cues, such as enthusiastic accentuations
are getting more into the focus of research. These emotion-related cues have to be
additionally processed to the relevant instructions while learning, so that the overall
amount of to-be-processed information might be a moderator of the effect of
emotional cues. One hundred eighteen participants were assigned to one cell of a
two (enthusiasm of a pedagogical agent: enthusiastic vs. neutral) x two (mental load
in the working memory of the learner: high vs. low) factorial between-subjects
design. Regarding the multiple-choice learning test, results revealed that learners
with a neutral agent voice performed better in a high load condition, while learners
exposed to an enthusiastic voice reached higher learning scores in a low load
condition. However, this moderating effect of mental load could not be shown for
open answer questions.

JE3: Beege M, Schneider S, et al, Does the effect of enthusiasm in a pedagogical agent’s
voice depend on mental load in the learner’ s working memory?[J] Computer in Human Behavior,
2020,112:106483.

JRX Mt : https://doi.org/10.1016/j.chb.2020.106483

TR HFEREAN (pedagogical agents ) ; BEZiXit (emotional design) ; #1E
( enthusiasm ) ; FERT ( mental load ) ; # =¥ 47 ( educational videos )

SO e AR AAE S 3008 rp L% R B PN 2 PG & — ol LA by 280 el e AR
AR ) R R I X B e RBE R TSR ey, 7EBe i e s
ok R E IR P R R S AP R o TREGE — R A BRAS . R HEPekrun(2000)
B 73280k, S EBURAE RIS il i) — R SCIRGHA RS 1T BA 00 Bl RE
fre b AR By 2 ) gt Al S A1 Bl AR, AR HE H AT RELNBI A G IS, PR o
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TR B S . R AIE B B IR LB E , 5 — RS 4 #R A nl e S /e AR IC
PO AT . WESRBCH A B OB IR TS A AL B, TCIL R IR R SRR E 2
P, FEAPRSCERS: ] N AR E RS, WEREA W] H B B B OB, 1R2E s ]
B MORHEE T o WRIT A B P B A ARSI S sk i) B R R (R
NBE G ) wTRE2 S EUEAM AR GdH . AHAL, SRS SRR A B R PR R o
AERINRE P EE, BIHAA T AR 0 B IR, T DL B ) S R AR, A
M TARICICBE,. BN, HACST A MR AW — RS0, 1H8
BOMIN BT o AL B2l AE A IR B RIBE IR . e, ISRk = b BRI SN PR AL
B JMECHI TS, o2 ) 22 B HI CREEAE mE ) . 55—k, TR
AU, TR TN . W, TR AR T A R A . XEERT
17748 AT 52060 =7 > B AH EL 07 i B WL s AR W AS (] B A FR AL wT BE Ik A2 VE T, (H H AR 458
RE PIRPBILA 0 10 57 A AR TR 3 . A2, IR ZE ANl dodth Sty R B S e, HOX RS 24
FRA ARG FR, BT 55 ME 570 BT I8 LU 5 58 I e H 15
A E L) . AT, OB G s (RIS ) R v BI85 IR KV i AE
B AT PR SR AT R, BRSO BRG5>S e AR B PR A

Mental Load

y

Emotion Leaming

E1 R R
Figure 1. Proposed general moderation.

XI5 HIVEE Maik Beegesf H fEREIFF R K Tl K5 NSCEBE . 25 2R B0 G
118445k H P E = s AR M B 22 o SEIR A 2 (e BRI S il SRS ) x2(%%2]
& LAECC P OB . S50 pkiliit. 258 st B ke Bt mek
30445 A 7 B BMIRPF BO AREE AR O BE AT RS AL, 304425 AR 90 B B RIS B
REEANANE OB AATIRGS, 28402 AR BB S VS AR O B AR AR S, 304422 AR
Sy E S PAE A EO FR O R S A . il A B OP SEAIAS 9 P 35 5 oA A 2 . il
T R BAT: 555075 5 B G A LA /O B 67 A 2004 0087 AR B P SRR ALE R 2 2 5 SR R S
T RN TR B R T TS AL, PRSI AR R i
Al A Jn G UG SE i ARBCB) 7 5 5 AL i) B fr i, G DRAN I 4 78 B DL A AR P 5 0 2
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2138 B R A D6 2 21 2 RN B 520 o oA gy (L3 =AS TR, NAEIA
it (ICL) | BSMARIGAT (ECL) . AROANFIGMT (GCL) o A 7B IkIRWE, 5T
Zook i TINFIAGT (cognitive load ) . INFIFAGTAIZE J) (cognitive load and effort) | (>
PR fif (mental Toad) B Lo IAZR BT A7 far B 5% 7S 50 5 G TE B A AR & . wir A
SRtk L m p AR AT, S5 E R A S 58 BN 1A i 5% o i XAl
Likert7 ;i &R FEATIN & o OB 0 ff WRE SE 00 B AR 5, S0 ol i A5 A T IR AT 5500 5
A OB T AT 5 5

i ERR, X TEA PIA ) R 2 1] 2

()F TR 5 b B PAF R R R 02 LR 2 PR 5 ) B 5 525 TG 46 51 52 e
A EER

()M INTE 2] & TAEICAC b OB G ey 15 AT 1 I8 0) 25 2T 1 41l A2 AR 2

XTI AT LU T i (WL 2) HEAT 1SS UERE A 50 o SR % -

H1: ALE A B 5 003 F RIEA RS, SE AT B F T E A AP TR EREA
—ALF IR EAFF IR,

H2: AR R A 7 F e FRIEBA—ARF T, SEFAEARN 5 T HE R P55 a3 R
A—ALF T BHRATRIF O F IR

Mental Load through
a secondary task

Enthusiastic voice R Learning
of a pedagogical agent outcomes

E2 SLWiETIERER
Figure 2. Proposed moderation for the current experiment.

/ W gL > ""‘% ‘- o3y - = .\\\-/.
E3 HEARERS IR S RO

Figure 3. Screen example of the educational video. Figure 4. Worksheet for the induction of mental load.
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®1 DNOANLBRARBRESNHEMREE
Table 1. Means and standard deviations of all dependent variables for the four experimental groups.

High load Low load

Enthusiastic Neutral Enthusiastic Neutral

M SD M SD M SD M SD
Video rating 4.13 1.49 4.76 1.55 4.59 1.09 3.94 1.53
Recalled number of items 9.45 1.96 8.77 2.99 8.07 3.27 7.63 3.00
PANAVA-KS
Positive Activation 3.68 1.22 3.88 1.11 4.08 0.98 3.77 1.20
Negative Activation 2.66 119 2.54 0.99 2,62 0.98 2.64 1.08
Valence 5.00 1.31 5.09 1.28 5.11 1.28 4.86 1.16
Cognitive load during learning
ICL 4.81 1.58 4.98 1.55 529 1.33 4.68 1.69
ECL 4.74 1.69 3.77 1.61 4.01 1.27 4.89 1.52
GCL 5.03 1.19 5.20 1.62 5.79 1.23 4.70 1.31
Cognitive Load and Effort during testing
ML 4.35 1.08 417 1.13 4.09 1.22 4.67 0.88
ME 5.46 0.97 4.86 1.00 5.03 1.03 4.75 1.30
Learning Performance
Prior knowledge score 0.10 0.21 0.11 0.19 0.13 0.24 0.12 0.25
Overall learning score 42.72 14,91 45.00 13.13 48.52 13.53 44.14 10.64
Multiple choice questions 59.54 15.30 64.72 13.11 67.49 13.69 61.48 12.42
Open answer questions 25.90 17.54 25.28 16.00 29.55 16.81 26.81 12.63

E: ICL=W/AEikZ 4T, ECL=4MEiA 2 4T, GCL=A A& 5147, ML=SH #i 47, ME=SH A, M=314,
SD=A#F/4 £, MIAE 5. PANAVA—KS. AT Fa%E 1o H K187, BARF T 530 % kB Fo T30 5% 1980 K0
2100,

GWEIT b B S AR P G T 25 N R L TR . DFIT 45 SRR L 5 e P B R
BN 22 A, TR EAE S r= A T O3 G ) SRS B RN — e 2
A, FEZWRBER A B . MR, B BT IR BEAE 55 i A AR O L 671 i 1) 2
MBS EPENRBE I, TEZ TR B 15 5 B i o A D S O ) A
AETEX 2 5 R HIFIH245-3) T 354 30 .

Wb, X IR GT BB ST 45 R R AE B OB el S5 T, BOEAIRZS T I B MA SN Fa 2
FHEN, RIEL LRI T AN AR SC Y . 2 213 AR AR A 48 b B i dE S
SR AT SRR . 2 A IA BT R B TAR IS E A w4 E 1= IR .
M4 2 2 B A ) R & D AR OE T i, S IR BLSE AN R 4520 . R0 B f e
A TS BEE) B B PEUE, ERE AR T B AR e i . X R
PR & B2 R PR A O AR RIS MA SN e B A 2 T A R . A
2, BB EEE N FER A, O R DL R o R A B R R R AN E
B R FE . RIS, RERRITE NIRRT, TSR S S 2 2T F
PR 5 ZEZERART B 2 S IR G b, VAT 45 10 2% 2D RHE o] RE S BHLAS52>) .
S IMRE S G BT B R R TR AR A AR S B T AT IR I . AEARSRI ST
T B PR RGO T R RN L, RN ER AR S 2 S IR, Y%
FE R R F . EINFGURHRAY 2% 2 BREE b 3 il BOI R S 2z R AE k2 A 2 2T

LI RABFE—E R, B8, AR T I S EAE N ., 2 e R
I R AR B ] REANRE TR A IR A AT AR AL . X RTRE AR 1 R RS BRI S AL
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Hk, i B BRI &5 ) AR T A RE R BT RE AR . KR R T
>, WIRETCIRFE Ay W R AR AR A o JUHR S TG 28 AR i 2 25087 ml LA XA T ok
fiERE . RIS SCI RN 1R IRCIRAS , IXFP e o ol REAEAH S TE R IRIF oL TR, A
AR A FAR S B R . B, ARSI AT 554 O B B e Y 5 5 T RE A AE )
B, BARE T ST T I ) EICE TR 2N H (ORI iE S A, BARG fr S A
TSI I H T A SR S 2 W] 5155 O B G er B SR AT RETF S i .
B, BT R K AT 55 T RE AN R el & AT AT 5 S 10 7 k. BEAh, AR A A
FEIEF LR RISCATIPTIT, A PR R ARE TR R, P ARG
KRN o we)a, MBS — AR BRI R . T HAMAR, A
SRR P P, T RE 2 S B AR A B R A AN AT, PRLHCAROE DA R R 1S 28 B S Y
W A5 S A e

feJa, YEERET O S SCIRTe T — 220 T EA A eHR 2 BT Y 21

LA SE BT LU i 3R B B ST AR R B SR BEAT O B G AT 0 552

2 WG 6 AR TN G G far R AN G (355 5 1% 43 FFERAE . LU E JC 38 0 .3 1
HEAE TR R RS B BT R R 2 T AR R O BT, T TE 2 G 2 o) v ke B0 15 4
T

3 AR A LI A 2 B 5T (B s AR A R B NSO B e ) AR
WA RS

4.Fr VIR SR W BLAh, HoAd 8 P 5% e
Mo 225G B2 P A RS H 2 >0 3 B0 15 4 R Rz
Ktk

S ZR A AT RE X 5 ) 1 B R 1S 2 1Y 5
e D E 175 4% A 10 ) 2 s e E 7 B

(VE#3 4. i K F HIPHAF FIE)
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The Factors and Mechanisms That Influence Geospatial Thinking: A Structural
Equation Modeling Approach

Shumin Xie® @, Xiaodong Zheng®, Yuyu Sun® @, Jingyi Wan®, and Xiaoxu Lu® @

®College of Teacher Education, Faculty of Education, East China Normal University, Shanghai, China; "Geography Teaching Research Section,
The Sixth High School of Changchun Automotive Industries Development Area, Changchun, Jilin, China; “Geography Teaching Research
Section, Baiyin No. 8 Middle School, Baiyin, Gansu, China

ABSTRACT KEYWORDS
Geospatial thinking is crucial for understanding the spatial order of the world. The factors influencing geospatial thinking;
geospatial thinking deserve attention in geography education. Utilizing correlation analysis, we found influencing factors;

mechanism; structural
equation modeling;
mediating effect

that general intelligence, geographic knowledge, and geographic learning interest had a significant
influence on geospatial thinking. This article attempts to understand how these factors affect geospa-
tial thinking by using structural equation modeling. The results indicate that they impacted geospatial
thinking directly. In addition, general intelligence and geographic learning interest had an indirect
impact on geospatial thinking.

J&E3: Shumin Xie, Xiaodong Zheng, et al. The factors and mechanisms that influence geospatial
thinking: A structural equation modeling approachl[J]. Journal of Geography, 2021,120(5):
165-175.

JR3Z®E: https://doi.org/10.1080/00221341.2021.1967423

DA IR (8] B4 ( geospatial thinking ) ; #l#] ( mechanism ) ; S A5 5 ( structural
equation modeling ) ; TR ( mediating effect )

HPZs[6) 4 ( geospatial thinking ) B R 20 FLFH) L8 . FEAREF H,
M BRI A R e S A s (A SRR ) A, M B N S S e b P s () AR P 3. ]
A, BT Q] 5 55 A A B Hb B S Ta) SRR SR BB RV, DR A I B S [R) S 4 K
PV ORAG S A T T Bl 2 R 5% 5 5 A ) b B 2 ) SR . AT T30 DM T R 3 4% ]
SAAEZ AT 2 500, X LB 38 SO RSV FH Y, 3XRE 7 RE S 00 1 7 2 ) R4 ) 52 B2k
FeEanrm . B, (R ) 4R s 3R SRS . —Fhai i 7 BB 7 vk )
X SRR SR AR T B P 2 i) SR 1 s D] 3 S A AL, A e X A 0 ) A 3 25 )
SELE 50 D) 2 e s M 2 v A ) b P4 4 i) R RE Y

X IGUAIE 50 A2 HH A AR T R 5 000 208 5 Bt U LR =5 BT 78 Y M B 20 5 I BA R AR 2 1
YEFFIRE) . HEACREEIRE20164E 12 HEERKFEREEFTHARFF L FE NP 2EHT, XrEi 2
—PrgEE Y. S 5EENN S EZEN246 4524, HPE—10945 . & 58444, & =53
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2, BT SCRVEFIEFRE, JF R B AESS SE 5 [F &

VEZ i B T b P 2 [a) A2 [ 3 A SR 9E , &7 17T LSRN (2017) TfE ) —
A1 (general intelligence ) . HFELALHITR ( geographic knowledge ) . HuBH2E ) 24K
( geographic learning interest ) FIHBIEIfHE FH >J 1 ( previous experience using maps ) iXP4
A, [E B — A A B 2 o) 2R 2 M B B L R K, SR T —
A 1 325 To) SELAE 52 e DL ) ) ARG HE ZE D iR DAY

i P2 ) FEL 4 S HL AR 1 s ) ) 3 0 B TR ISR L R o B SR S i I AR AR I 5 Y T
A, FH TR (405080) SREE, BRI IE BN . 12 H7TH—12H9
H, seEbRbrfe . 12 H12H—12H14H , SERc s e 8 gk . shl&l 6 )45t
bR ) XLER A . 246 R SER T B, SRR N100% . SIBR30y AN T
W5, RAAHFEARRE243 N (BoON, L153N) .

x1 HMETEEBEEREBREZNEZMVETIREREE
Table 1. Measurement tools and reliability of geospatial thinking and its hypothetical influencers.

AR & T H W% Cronbach’s a

2% ) L4 GE /71X Spatial Thinking Ability Test (STAT ) ( Lee and

b T 2 ) B2
BRI A Bednarz, 2012)

16i8 0.682

| RbRiE 2 J10 % International Standard Intelligence Test (ISIT .
gy PREREER T & (ST o 0.753
( Anders Dittlev Jensen )

fi%5Hu Yang Fl Gao (2010)4 MRS ) PGBk 38, LB}
Finithk, iRz ) 2GR, FREBE T L M N RE

Mol ST WanZE A (2017) Sl 4 H [ 8 >3 0m)sat 4334 0.875
HFRHH FEA A RS2 A B M PR % 1 R 45 00 S AT A%k - -

Hu B2z ) 24ER 31 0.936

B RUE BT TR T, E5E, A Harman 5P A 50 74 0 A Bds 00 w5 B
S B[R] 75 A 22 ) BEURBH AR . UK, 3B I SPSS 22,000 HiFH 2% ) AR FI A $ 0 Y] 2645
HEATAH R0, SRR . MR 2 ) 8 4 SR (1=0.397, p=0.000) Fl—f
1 (r=0.390, p=0.000) Z[BJTELEE M H T Z W) EEA G . 23 ) B2 15 B e o) 3%
MR 2 7R R B3 M 59456 (1=0.185, p=0.004) . il HLEEI{H B =) 000 S0 A b 2

weha, FIHAMOS 21.0 @745 J7 FRATR . % 50 7 TR AR 5T 1 — AN 8 Hh R A,
S5 7 R @A TR T LU DA I AR, AR R 3 2 ) R 06 R . AR AR S AL RE ALY
[ BEFR A AT 25, o LA B K 00 LR B AR R K/ . ), SR Inl 2 ax S k] 2 i o]
S Ve v A b R s i) B DA % s R EE RN

12 A5 46 J5 FRASS RS 0 J v e 37 B 28 m) SEL ks AL AR 0 (R B, AR 45 SR R, A
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FURT L SR firf e sth P 2 ) SEL A 5 i DR 32000V FRBILARD, dni&d

MR R (W2 |, — MR 7. Mo FR R R 2 o) 20 4 1 1) b s e b P
o3 ) Ak, AREAL S BOVE F 205 9 H0.420, 0.415, 0.166, [Hll, —E% Jfih M2 )
SR B HER AR, VB RECRH0.151F10.340, BE R — M TR H PR 2% 5] 24K ] G il
Tk S0 b PR AR SR S N R 23 B) L . 5B HAMOS 21, 0G50 b P 0 R 75 1% s e AL ) v e e
A RPERX -y, RER, — B /KA B S >) 2R 5 B 2 8] R 45 o
IOV ) AT DX 8] 53 51 24[0.364, 0.592], [0.161, 0.458], BaBHHRON B2 A 1Y fa)
FEROVAR M0.063F10.141, 4351 4 & B BBON AR 13.04%F145.93%
) Compribenting Urimtaion ol Binci
@ e et ™ Ovﬁwmwmmmwmm¢@
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Figure 1. Mechanisms of influence for geospatial thinking (modified model).

F2 BEEMKFERERELEARY
Table 2. Measurement tools and reliability of geospatial thinking and its hypothetical influencers.

¥ Frifedb el 9 R %L brifE iz I Lt EE
BiLEL LIRS R I S PR 0.340%%* 0.250 4.916 i asN e
HH SR —— B 0.151% 0.165 2.503 B
IS (] 2l I ) 2 0.166%* 0.006 2.118 e
Hb 3 7S ) FE A — AR 0.415%#* 0.002 4.354 W R
i 2 ) S A —— R 0.420%* 0.006 4.536 W B2

* FRAE0.05KTF (A LR FARE, R RAE0.001KF(RE) LR EAX,
ik, VBT 7B A a) AR o A 2 S5 0E AL . R BUHBER . — R
iy B 5] 2GRN b BE S () SR A R . oAb, M PR RAE R ) P s a) S A
() | B 2% o 2R 5t P A ) S 2 ) e S 2 i Ao VE o SR, P P 20 1500l BE 23 1)
SEYE RS2 TR IZ A TS R BEAS BT IE
JESC A T i v A B s (e R 4R At 1 RS 5 07 1) 515, ERH T RE SRR B AN |
MR ) 4R AT B T3 b PR A ) 0 4 . (HWAAE — @ R . 56—, X — A RiEm
FIBIESY, UESER R A 3R 2 ) B B DTSR HR , IR ASRER I 2R SC R AU B BRoE . 56—, 1%
(F#%207)
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Geography Achievement and Opportunity to Learn: A Focus on Computer and
Educational Technology

Yusik Choi @®

Department of Geography and Environmental Studies, Texas State University, San Marcos, Texas, USA

ABSTRACT KEYWORDS

Computers and geospatial technologies such as Geographic Information Systems, Google Earth, and NAEP; geography education;
the Global Positioning System (GPS) are increasingly common tools for geography instruction in socioeconomic status;
schools. The NAEP Data Explorer was used to conduct an analysis of geography achievement in the ~ 9¢ospatial technol-

eighth grade based on differences in students’ access to and uses of computers and other technologies ~ °%: I"temet

at home and school. The analysis over the study period (1994-2018) documents the emergence of

technologies available to support geography instruction. Results point to differences in geography

achievement associated with differential access to technology and applications of technology for geo-

graphic learning.

J&3Z: Yusik Choi. Geography achievement and opportunity to learn: A focus on computer and
educational technologylJ], Journal of Geography, 2021, 120(6):232-238.

JR3Z®1E: https://doi.org/10.1080/00221341.2021.2000010

B HIEHE (geography education ) ; HIEZ[EFKXA ( geospatial technology ) ; #Fi&
% (digital devices ) ; H¥Ep %k ( geography achievement )

b A BB &8, T EPAR B A B R, P B R SE(GIS) . B lkHiER(Google
Earth) Ml 23K E M RS (GPS) AW AFRMME =N HE M TR — HETAMRE
B, TR A B AR A S AR ) ST N R 2 — . (B s fl 5 2L Sy
%?fiTﬁﬂﬁﬁﬁﬁﬁ) T E R E AV (NAEP) BEng T, B 7EE T A
G5 A R R A RA B AN [ 2R AN LB R Z ) ) 56 R o %S iR T L
A ]

1 AR R AN A n] LA R E SR BOR 7 0 axX S AR il Y A [ A2 B L5 b P4 o 45
AR AR

2. 200 k5 A R A 280 E TR T H A8 R)TR 3 7 HOR A ] 3 5 b 24
BIFTRR?
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EZWFFTVE# Yusik ChoiA: ok B 36 B 18 7 572 01 M 37 k%% ( Texas State University )
MR 5 IRESE T R o WS TR R BOH B S (NAEP) PRl B8l . = 522001
AE L 20104F . 20144F | 20184F M /\AER ST, AN G 4 38 AT I R E 3 0F
fili (NAEP) BRI N AR5 A o W50 00 0 I 28 808 2 20 DF Al 0308 % 50 B IR
(NDE) EAAGEEAE, 708 7B S 5 A AE R BRI = B0 AS 58 A R 28 A0 S L
HFARZ B SE R, I PR 0.05 0 ok o0 M e S BEA T LU A . AR U4 R o

—. EER#FREL

PEB R BL, A8\ AF 5 A vp 07 e i 1) 2 2 5 A il 3K 845 R 1) 2 A ) 3t
HLSHFER R . RS EIRIN . G INE IO A K . 8P i A
AE T HILA 2 A A L B R S 0 4 28 v T IO il XS ROR I 22 2 o BEse8iEis e L, i
90 % ) J\AFE 2 2 A il LUAE 5% LA P IR A sl 0 BE AL, 10 o - A 132 45 ) L 9] A1
(1),

&1 N\FRMES (RFEERERYFEENBERSF], 20184 )
Table 1. Average scale scores for grade 8 geography, by access to digital
devices at home (reported by students), 2018.

AR 43R Vo Bt
Variable Response Score Percentage

TEZ AT | i Yes 259% 97*
At home have access to Internet S No 237 3

TEZE BT LA 6 3l e 28 T A Ha i & Yes 261* 86*
At home have access to desktop or laptop computer 5 No 240 14
e B AT LA FH 1A R i s Yes 260% 75%
At home have access to tablet ZiNo 253 25
TEZ BT LU R RETFHL s Yes 258% 94
At home have access to smartphone No 251 6

G BT A, ZFA LT EL (p<0.05) . #IBERF: ERHFHR XKAFAFHRLN. BRHF LT P BEEF
#tH3FF (NAEP) | 2018 ¥ 2237 4E, TR,

Ve X INAE R 5 e e St B s A7 40 i, IR 9T DL B 7R BAEAS ] 5 AR AR A 5 1 ) 2 8] Y
RUES . MREGREH: SANFEAEML, BASFE . OIEFEHEMS RS EDN
SIS, TCIBARAT I X B EOR AR B AT ( F62); FEMER b, HUR4 B LR A RE
b R R AR, e 2 B b SE v N B 25 S, o Aotk 2R A 0 B R S AT
(£3) .
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®2 BERMIFME (ZHFKEHFIEEHEER, RMES 2, 20185 )
Table 2. Average scale scores for grade 8 geography, by access to digital devices at home,
disaggregated by race/ethnicity, 2018.

WEF. K EMENEZA L BT A A

A B HA  2BA VEHSEH R EDEUVIIESTIPN L i
Variable Response White Black Hispanic Asian/Pacific =~ American Indian/ Two or more
Islander Alaska Native races
) 2 270 236* 247* 270 254 263*
TER BT ER

fa 245 #~ 231%* #~ = =

TEXEO LA H & P 271 238%* 250%* 272 255 264*
HG 2 2 LA HEL 75 252 225%  236% #~ 239 #

TE5 B LA & 271 236%  248* 272 255 263*
A H A 7 265  235%  243% 259 245 260

25 AT DL P 270 236%  247* 270 253 262*
HHRETFHL % 261 231%  240% # # #

# Kk B|IRE AR, * QA AL, ZFA%ITEL (p<0.05)

R3 BRIAEHFEREABRSTINSERMIBRL (R 15, 20184 )
Table 3. Average scale scores for grade 8 geography, by access to digital devices at home,
disaggregated by gender, 2018.

AR VAGIS J
Vay;iile Rei?)?lse I\%ari HfEFemale
ER BT M s 260 257
= 233 241
FE BT LU A 6 2 e 52 1A A b 262 259+
i 241 239
FE 5% BT LU H P Al H G 2 261 258%
= 254 251
R Hu] LU RETFHL 2= 260 257
[ 253 248

G CHMW AR, ERA % EL (p<0.05) .

. BEER#FiRERNENLE

MR S AR AR PR RIS AL SIS T AN ] A A R T SR R B e i B AR
WEICA R . FEBTINE AR B W AR it 8 (2R BOARH LIRSS ) |, 5l (s B
ZUs A% . EERFIEDE (AR DRSS ) XI5 , A4 BB > ISR & BL . 2%
PEZES . BCAMIRITIR R B, MR R T e i) =2 A 22 A A R A 2 kA o, AR LM
WA SRIENNIE S, X W #T R K 20 B AR AE A e Wh o0 PR B UEAT i35 3 o P 5t
BARB AR D 2 SRS TRERIEL e (£4) .

FRHEHE |
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x4 FERATENSEMEFEEHSERMIBA S (20184 )
Table 4. Average scale scores for grade 8 geography, by use of computers or other digital
devices (reported by teachers), 2018.

A 532K Voo A
Variable Response Score Percentage
MASEL L ANever or hardly ever 250 6
T ENUE B L /K Once in a while 260 15%
EEFRUEHE R
AL/ ) . A 1 Sometimes 259 24
Use computer to find evidence/
sources on Internet 284 Often 260 36%
B LS Always or almost always 263%* 19%*
MASEL L ANever or hardly ever 259 32
f#/KOnce in a while 260 23%
B R e
SRS S AE AR K S oD NN i1 Sometimes 261 o6
Play games or apps to play a role
285 Often 262 15%
BOER LTS & Always or almost always 261 4%
MAEILFEANever or hardly ever 254 9
. /KOnce in a while 259 22%
AR RO P
Use different forms of media to £ H}Sometimes 259 32%
create reports 23 Often 262+ 99+
BARTL & Always or almost always 263* 8%
MAE L ANever or hardly ever 259 14
" R /KOnce in a while 260 20%
g EmE R Es 8
Organize information using tables/ A B Sometimes 261 30%*
harts/ hs .
charisigraphs 244% Often 250 27
AL S Always or almost always 256 8%
MAELFEANever or hardly ever 260 67
{#/KOnce in a while 262 17%*
S 5L )
%T & jj“g . . . A Sometimes 257 o*
Participate in online discussion
25 Often 257 6*
JBAETLT B & Always or almost always 247 2%

*LG ORRBILFR” Aark, Z75A 4% ESL (p<0.05) .

DR B XA AT 25, ORSIEE AR B, BN, RV HES
AR R U ST AT, TE IR AT A R B0 5t B AT (3s) . {HM T AR H A fd
MECF R R B AR A, KRS ERIFARE (Ro).
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Table 5. Average scale scores for grade 8 geography, by use of computers or other digital

devices, disaggregated by race/ethnicity, 2018.

. P DA EIMENSEZ: WAk
AR s N EUN P KON BRI AL
) S
BR IESPN Ak
MARBILFEA 265  227%  242% # # #
B TSP £E FLIBR R fH/R 270 236%  249% 270 # ;é
RS/ SRIR
Use computer to find peling 271 234%* 246* 271 257 556%*
evidence/sources on
Internet 2 270 237%  251% 272 = 261*
BT B 275  241*%  251% 268 251 271
MATILTFEA 271 235% 248 269 #~ 263
T I % 1 v R R 4 v {B/R 271 233% 247%* 270 # 265
e FERin) 271 239%  249*% 274 # 259%
Play games or apps to
play a role ZoH 272 238% 252 267 # 266
B E 271 7 253% # # #
MAT LA 265  229%  246% 270 # #
i FR R [ 96 3 B s ] 8K 269  235%  250% 273 250 266
A
_ FERin) 271 236*% 247 270 251 260*
Use different forms of
media to create reports VY 279  238% 249% 269 - 261%
BoEn L8R 275  248* 251 # # #
PATILFA 270 234%  247* 270 # #
RS eI Aty {B/R 269  238% 249°% 269 245 264
= H
f58 o ) Feping 272 235% 250% 269 = 263 %
Organize information
using tables/charts/graphs 2z 271 237 248% 273 = 266
MRS 269  238% 250)% = = #
PAEILFEA 271 234*%  249% 270 250 265
Z5HE&HE /R 271 239%  250% 275 # #
Participate in online
discussion Feiny 269 234 248 # # #
7N 274 236% 244 7 7 7>

=R B REAR R, R QN Ak, ZFA%EL (p<0.05) .
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*6 FERTENSHEMEFEEHSERMEMS (LEH 25, 20184 )
Table 6. Average scale scores for grade 8 geography, by use of computers or other digital
devices, disaggregated by gender, 2018.

A WA B Lotk
MABILFA 251 249
N N v > /_'
(3 PV SEBLAE LI b 2EHRIEAR K o) 262 258
Use computer to find evidence/sources on yeling 261 258
Internet s 262 258
B LS 265 261
MABILFA 260 257
/R 261 258
Bt v R By v
B A2 ot . »
Play games or apps to play a role
7ZH 265 269*
B LB 254 261
MABILFA 260 253
Jie
i P AR IR T s G e (B 261 258
Use different forms of media yeing 264 257
to create reports s 265 260
B LBt 261 261
MAE LA 262 256
. I
1 H 2/ K R/ TEHLE R /R 262 259
Organize information using tables/charts/ Peling 262 260
graphs ZH 262 257
B LT a2 256 256
MABILFA 262 258%
fH/R 264 260
2 5L
%f% jL c ) Fepin) 257 257
Participate in online discussion
N 260 255
B LB 247 246

x5 “BH A, £RA G EL (p<0.05) .

=, EHMEEERRETAMEL

200 AF AR IR . I HUE(E B R G0 a] PRI RTAAR, o) AR 20 v B A A
(D, WA HEEERSE, FENESTRFZR . FEEBL: 52001 4FB{E
BARGAR R KM NS Z B AER M R R A EZZ Rk v, FEIeHBRE R R i ol
e, SR ONRIPOBE R & - A i B ST T A NS (3R8) o (HAEME R b, %48
T R RN SOF TR W E R (R9) .



FRHBHR

R7 SELMIERNSG (ZMBEERZKGAAMSS, 20014 )
Table 7. Average scale scores for grade 8 geography, by availability of software for Geographic

Information Systems (reported by teachers), 2001.

202245 5564

i 4% ok BT
PSRRI AE B = B Software for Geographic & 261 97
Information Systems is in classroom A 255 3
HPE B R G AL 2 Software for Geographic Information & 261 72
Systems is shared P 262 28*
WA BT IR G4k FSoftware for Geographic Information g 260 39
Systems is not available s 262 61*

*5 “ZJ:” #Elft, };i_%—#]‘éﬁi‘]‘%i(l)<005)o

®8 BEMIPM L (FIKRST, HHMIBERRFRGTAMES, 20014 )
Table 8. Average scale scores for grade 8 geography, by availability of software for Geographic
Information Systems, disaggregated by race/ethnicity, 2001.

EMENGEZ AL

- , PEIE WE . K \ .

AR 2k HA  2BA G TPEBE AL BTy AL

H DA b
WG R RSB EEE R F 271 235% 237 264 262 #
s 267 228*%  236% # # #
W R G A= & 270 234%  236% 265 # #
s 272 235%  240% 260% # #
VA PR R G S 270 235%  238% 262 # +#
b 271 235% 237 264 # #

# KK FRERF L, * G QA Ak, ZRA%ITEL (p<0.05) .

R9 SEQMIERNS (ZRHMEBEERFREFTAMSS, &iEH 45, 20184 )
Table 9. Average scale scores for grade 8 geography, by availability of software for Geographic
Information Systems, dis—aggregated by gender, 2001.

A s B grqis

P RS AEBE 7 263 259
= 256 253

HPR(E B RGRAIE = 7 262 259
= 264 260

WA IR R G & 262 258
v 263 260

m., EFEFAMBEERECESFERMENEE £
TE20104EFI20144E 00 [ R 2 B 5 VEAE (NAEP ) HHiR A HE — N P S B R 400
As g, Bf)R) R (242 ) (PR E S RS A0 @i HIL R o fE&WE XTIy
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AT TG . RAEXT 20104 FI20 14 B VRS B, REA — B0\ EgR 2= i b
DA T b O BRAE BR G E, X A 2001 4E LIS, X IR AR A Sl i AR AR 5 b
2o SR, WEITEE AL B S B AR S0 2R ) M B B 2 AR, i AR50 % 1 54
SIECHES T, MR R ICE EE G B R S T @ s i L (£10)

F10 BIERAMBESRFUESEABERGSHSEIMIBA S ( 2010FF120144F )
Table 10. Average scale scores for grade 8 geography, by create or use maps using Geographic
Information Systems (reported by stu-dents), 2010 and 2014.

AR e o Hork
— piRNot at all 268 50
1 S B RS ak d HHE (20104F ) /INFEJEFSmall extent 258:% 30*
Create or use maps using Geographic Information ‘
Systems (2010) rh &2 i Moderate extent 253%* 16%*
RAKFEEFLarge extent 247 4
— HALANot at all 268 49
Create or use maps using Geographic Information
Systems (2014) HhZEFE ¥ Moderate extent 254% 16%
RAFEEE Large extent 248%* 4%

*g “— B R Ak, ZFA G ESL (p<0.05) .,

VEBTEFLRDG . R AN IR AT 285, WS B RS S MBS K2
) B SR HRAT R AFAE . WFoE A JC i S AR VG B 2F 75 5 A il S 5 R S R 350 R ]
AT 3 BURZART B4 (R11) o S2cEMEL, AP B RGN 55 A H H ik
BiswE (£12) .

x11 ERAMEBEERFCUESERAMERNSESMIBPAS (HLMKESZE, 2010FF20144F )

Table 11. Average scale scores for grade 8 geography, by create or use maps using Geographic
Information Systems (reported by students), disaggregated by race/ethnicity, 2010 and 2014.

. WHE R AP R g
Ar s HA BA % R NN CE R Y]] b1 | Flie
i AN
—RAA 277 246% 250% 274 #~ #
B AR A 2R /NFRRE 268 269% 243% 269 o~ #
Gt ) )
Bl (20104 ) R 264 269 238 256 #~ #
RKR AR 259  231% 237 # # #~
— WA 277 247 256% 281 # 268*
fili b 2R A5 B R .
) /NP 272 238% 245% 272 = 262
gy ) )
(20144F ) SR 267 236 243 264 7~ #~
RAFERE 265  230% 235% # # #

# KK FRERF L, * G QA A, ZRA%ITEL (p<0.05) .
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x12 FERAMEEERGCESEAMERSERMIBESLS (ZEH55], 2010FF20144 )
Table 12. Average scale scores for grade 8 geography, by create or use maps using Geographic
Information Systems (reported by students), disaggregated by gender, 2010 and 2014.

A5 e Bk i

— AR 270 266*

1o PO R e P ) AR 259 251
(20104F) AR 256 250%

IRRALSE 249 245

— A 270 266*

1o PR K2 2R 455 0 e o T MR 200 258
(20144 ) SRR 256 252

N 248 248

£ “BRET A, £ RS ESL (p<0.05)

X H 245 R EHR . M B 5 2 A 7R 28 A B A A AN [ 8 0+ S HLA
PR Z B AR R VR RER, RS2 AR A B 2 > B BOAROMBOR Y AR 5, HUBE
S E—E Z 5. FREBE: R RSN . ST ke Hr . (s 84k
A f W 5 el P M B N R 5 B A A P M P O R B X A DT . e Ah, AR E N 4 28K
PEATORIGE R BL: MBS R SRR A R, SYHMA RERHOLE s FERETY
), E MR NS 2 (8] ) 8 22— Hm K .

EHEWERIR, R A 25 R0 2 A AR R B Ml . VR b — IR 2 0PAh, %3
BB R (NAEP ) AN SRR A 32 B IX 2 o) B 22 A2 i SR AT B A o SR, AR
WEIT B 25 R m] IR R g — B W5 i SR A BORE MU R B (B Bk . 7EAR KRG
whse b, fEFSRL, —J5m, RgE— R A IR 8 E R B ARG (NAEP) idl, i
BAE SRR (B AR N ) e HEEE Tl GE A A R BARGR BRI A )
ZRARRRE, LU T RIS AR 5 Sy — T, AR BRI A e 5 B 2
F G ST ZERE A SRR 2, DL BORG BB AR /N X L 2R T T T T

(M4 B RIFERF HIFHFFR)
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Geography Achievement and Opportunity to Learn: A Focus on Curriculum
Organization and Content

Licia Paulus and Kelly Nolan

Department of Geography and Environmental Studies, Texas State University, San Marcos, Texas, USA

ABSTRACT KEYWORDS

Using the 2018 National Assessment of Educational Progress (NAEP) datasets for geography, we NAEP; geography
explore relationships between geography achievement in the eighth grade and contextual variables ~ instruction; educational
related to the content and organization of the geography/social studies curriculum. Differences in  ©duity: geography curricula;
student achievement are associated with grade-level variations in exposure to geography as well as geography education

the organization of social studies as discrete versus integrated subjects. The achievement gaps

observed in this study underscore the need for research into the characteristics of geography curric-

ula and the extent that variance in student outcomes is explained by differential access to geog-

raphy in schools.

J&EXX : Licia Paulus, Kelly Nolan. Geography achievement and opportunity to learn: A focus on
curriculum organization and content[J]. Journal of Geography, 2021,120(6): 212-217.

JR3X Mt : https://doi.org/10.1080/00221341.2021.2001030

oA EBREEHEIL( ( National Assessment of Educational Progress, NAEP ) ; hIE#
B (geography education ) ; #I2iR%E ( geography curricula) ; B2 ( educational equity )

TESERE, M Z 0] LK 25 JH P B st B A i) SR 2 AR K . AWFsSHah, fE3EE R
MO EE T, B URAE 11 3R, MR —A B e PR . 2 HEE
Y BCE A% SR R HUB T A AR — T DSL A R . G, P2 /AR 5 A2 ml
RETCIE R B BRI | S RERINL A, TCik S I AR T 5, ASRE ARk By BR ML AR
fiife sy, IF HAREAEAL SRR | 2> 3t TR RIS AT R B R ) 1730

TR S ST RIS, LURNBOE 2P0 M R R R B PR AR RO W5, % T i
SE I Y B T TR e R A B A AR I R A (B ST ST AL 2 R
REBHLAFANE ) —XH, EFHET20184ENAEP ( National Assessment of Educational
Progress, [EZRZH IR ) M VPANEAE , PRI 7/ \AFECS AR 1 P R 458 5 2 A b P R
RN AR Z B KR . BRI T

LB R R 2 A 5 ST M B AR R T AR R
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2. M P bt 5 P AL S IR AR R ZH 7 BN IR R 5 5 5 R 2 A H 4%
A7 ({: #E&WIEIRFE (social studies program ) 3% M 4h LI 51 i b 5 6 5 ) —
U200 24 I ZE AR FE . BRI R4 R M R I SRR S R BiBE . P 2 BT EE M Fith
PR, WEBZIZAHE SR . SV AE A S A — T )M R R TR A, FE L
SR 5E A AN HoA IR AR A 2R A IR AR . )

3 M 2% 5 AR Hh 2 ) B S RBR S I 2R BT AR R 2

VE# 12 F120184E N AEPH I PE Al vh 4 [ Y Bl 84E 2R 2 AR i 240, 6 T R AR5 ) jdt
i o ZKSF- 450,050 R B304 T b R Bt o B 2 I b . R IT 4 SRR

VAR AR I B AE R 7 T, MEVR, HBTE/NAERA-LERRA Fid AR
AL FAERN, FERNERM-CAERES T DY E BN A A& — e B N 25 1)
IRRR A AR B B & . M\ S PR AR W A 5 AR TR S ST
SRR, SRR .

®1 ARFEINMBHERT/NERMBRSENE DL

Table 1. Average scale scores and percentages for grade 8 geography, by grade in which
students learned geography.

Ap ik Jul 2 I3 Bt
Variable Response Score Percentage

642 Hh LR DL F R S BN 2% 265% 19
fil 7 — LE B Y 25 269% 347
WA L iR 257 18
ANt 247 20%

TAEG I B DI R N 2R 261 21
£ — L N 2% 266%* 42%
WA g R 260 19
Aidfs 243% 17

SAEZ M PR DI R N 2 250% 20%
£ & — S F N 2% 265 43%
A bt R 264 27
Aidts 237% 10%

E: vl CEOA B IR Wt £ R 3 (p<.05) FTAHRIR: ERHH R, KAMFHALI, BEHKARITTS,
RHH #F 745 (NAEP), 20184 1345, (TFR)

2AEF MR R G T, WMR2P /R, SAELMPM g, BAMEIETEF4
W HART B NS /R R 52 B B 5 22 /Bl 30 I 28 0 25 Fb e 5 2 1) 25
WA=, (HA A BENEERRHE S 0 A R
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®2 AEFEIMBHERR MR/ RET/\ERMEBREFRE S
Table 2. Average scale scores and percentages for grade 8 geography, by grade in which
students learned geography, disaggregated by student race/ethnicity.

WRARFEE SEMMEN LN /BT

Akt ol AA BA WEEEA B mEE
Variable Response White Black  Hispanic Asian/Pacific ~ American Indian/
Islander Alaska Native frore races
DI EENE 273 240% 2527 272 = 265%
olEgy SRS 278 245% 257% 279 261 268%
HFTR P b R 268 238% 248%* 271 # 261
YN 258 228% 240* 253 244 256
DIME Ay FBNZE 270 237% 248% 268 255 264
TiEgE W LHINZE 276 243% 254% 276 262 268*
WHIR R b R 270 238% 251% 274 # 265
PN 254 226% 237% 248 #~ 246
DIHFE R EENE 262 230% 240%* 260 # 2527
SAEZg WS SIS 275 241% 253 275 260 268
WHIR P b g 273 243% 254% 273 255 268
PN 248 222% 233% # #* #~

E: ARASREATE, 5 AN BRI EF R (p<.05)

SALFAEVER T, WMA3FR, TENESL . CERANERSN & — LN
BTk, SHAEME, RS BER. HME A MAE A FSER RS L ZRIG, I
B4 R HH 2 AR U R SHIC T 55 A

R3 ARFIMBIFERR RN TN\ FERMBREME T
Table 3. Average scale scores and percentages for grade 8 geography, by grade in which
students learned geography, disaggregated by student gender.

As it ] 2% Bk Lotk
Variable Response Male Female
OAEZR B R DI A BN 25 266 264
£ 5 — LB RN 25 272 267
WA it R 259 256%
Aidts 247 246
TAEZR M PR DIt JH A 2 By 2% 263 259%
A5 — SE b P 25 268 263%
WA b R 262 259
Aidf 243 242
SEEZR B R DI A BN 45 251 248
£ 5 — LB RN 25 268 263
WA it R R 266 263
Aidid 237 238

E:*G B G 2R F (p<.05)
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BT B A A NS BB Ah, NAEPI H i 85 5440 417 15 19 56 1 25 A b 3 ik
B, s oI RRFIR R . EASEEE, RS REEAR 5 R A AR
PR SR — 2 BRIz A AT H A 7 T A B SR -

ATEAE SRR 707, 4, ARSI IR 207 00 52 A H A
G EER . VPRV DI IR AL, A ST W 2 i TR A SRR
PREEAE AL IR A A SR 7 B 24, i TR S A Ut B PR AR A S A 2 DF 0 R AR Y
AL

®4 AEHESHARHEARAXT/NEZEBR GBS
Table 4. Average scale scores and percentages for grade 8 geography, by how social studies

is organized.
[El%Response 4B Score Eﬁ’ﬂﬁPercentage
AT iR FEDiscrete subject 262 40
IRG IR FESome integrated, some discrete 259 53%
25 R Integrated with other subjects 253% 7%

R Uk SIRART MG E R B (p<.05)

S AR WS IRAE FRUT I, ARSI, DRSO S I s T L B L 8RR
DR, RSO R PRI [ R B0 S A ) b B R ST R IR . X — N AR S
MBLGE, Wl RE IR PR AT W S0 X 28 ) 2 A Al AR LU AR R R R T NS, XA R
SRR — A 5T

x5 ARMSHRETET/\ERMIEH S
Table 5. Average scale scores for grade 8 geography, by studying subjects in social studies.

WSS s TR B BT A REE R WS A WEFE BRI i) R

Re[sE}l)f.r:lse Studied .us.e of physical or Studied natural Studied countries . Studied .
digital maps resources and cultures environmental issues
MANot at all 264 263 260 266
fR/BVery little 263 264 265%* 264
—#Some 257% 258% 260 258%*
% Quite a bit 253%* 256%* 259 255%
LA lot 245%* 246* 255% 247

E: RS ONK W £ R R F (p<.05)

RYE FORWFITLE A, MEE TR T ORI T 5 % S i — S @il

MR AE RN, i S AR SR TR AR AR 5 T b R FR AL Sy, Wl LU i /AR RN i)
HiER st . HHE SR G TR . P22 5 . HIEWDowns (2016 ) 48 HAYIREE: &
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MBS R T RE AN R GRS B2, (H R Bk — 1 TS 258, TER ZHAER
F, NG Z BB A BT & 3R, HiRu R — A& A ] Lk, I8
L] LIRS A 2 o0 ol 5 25 A 1 B e S 0 i /NP | R R A 2 2R 5 A i Y S 22 R
We? VEEMRAEMF R4 RAe th, TN E SRR B e A B S B ) B . Xt
o L SR PR PR vh R VBT, BBk EE s, DU IR AR S AR
M PR )RR S

VEZ R B)X A S Janice Monk%E AWF5CH) “Finding A Way” i H 3B tHIFE R,
HWFR a5 A ME 24, “Finding A Way” s&=— " HEEE R E Z RSN
TEHRBUTEEWH , B TR WM& A [F] R AR TR T 5200 22 3% 68 H 34 %8R Fl B0k
JEAEH PR E AR AP P )PS5 ) — 223K (Monk, 1997)

RS L AL N A FNIR R R, AR D SR AR B AT % 08 B A IR IR vp 2 A 1)
FSBFMANE ZHEME . XFIAF AU 6 RS K AR d R i Ak, N 7E S
Tz B0 [ N B AR SR RO W RS, B E AL fEER T, FEXMME
BUT S R A0 TR A 1 3 AR R R R R o 1) B 1 L S ke v i) 2 R
Flo SCALHL B S FRO0 HOWAZAE X — R R RIEH . Shit, T ZE B IEABLIL &
J&, DhiREE TES T RS R0 s e R R SE BB RE . 3X J7 1H i 4 1~ fu 4% 301 B 58
220, DURE S M N 25 AR 1 s i 2 A 2R 2T 2

(B B 2 AL 2 SRR IR BRSNS ) PR G R T AR 2004 . AR
. AFPRFRA LR A St ) 22 5, JF o 1ROk AR R R i SR .
AR LUARSEIR NI e € B30T, 90 FaR N ZRAE 2 RALEE L RERE o o L e 48, Ay B
PRI IC I A Je S A4 BE B ) 2 S 4%

(VEHSds, L RITIE RS BIFHAFIR)
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Geography Achievement and Opportunity to Learn: A Focus on the Attitudes of
Teachers and Students

Michael Makowsky @ and Zackary Martin @

Department of Geography, Texas State University, San Marcos, Texas, USA

ABSTRACT KEYWORDS
Student and teacher attitudes toward school subjects are associated with varying levels of achievement Assessment; secondary
in those subjects. This study analyzed data from the 2018 National Assessment of Educational Progress geography education;
(NAEP) to explore relationships between geography achievement in 8th grade, student attitudes fective disposition;
toward geography, and teacher attitudes about their students and profession. There is a significant ~ 9°9raPhy education
and positive relationship between geography achievement and attitudes, including a teacher’s job sat-

isfaction and how students perceive the value of geography for understanding the world. However,

the significance of these relationships varies for different groups of students.

J&3X: Michael Makowsky, Zackary Martin. Geography achievement and opportunity to learn: A
focus on the attitudes of teachers and students[J]. Journal of Geography,2021,120(6): 225-231.

ECMHE: https:/doi.org/10.1080/00221341.2021.2000011

b BEE: 1L (assessment) ; = IEHEE ( secondary geography education ) ; [5EAR G
(affective disposition ) ; #IE#E ( geography education )

HOPRZCE W0 R A MR et | S A 0 b B 0 280 B LA B 20T 0oy b B A 285 B 2 ) 1) 5%
Fo —UEHFSURE, RPHUEREOGER | SRR R AR R I ) R 2 — . fH
BUA WIS S i DT IEHE DL 2 A T SRR A | 5 A 0 B ) 28 A L B e -2 )
MRFR . HAWVTERY, R A P B S EE, 75 MO T 0 5 A A BE = 0
TR 25 B 1) b B 2200

(B RS2 I 2 RIEBOIA 2B ) FIH B R B H 2R PE (National
Assessment of Educational Progress, Wj#KNAEP ) 120054, #RIT 1/ \ERFA f B
BT SRS EEZ B R R . AT S TR & LT = a3

SEA S PR AP S L St MR R AR R R R

2. UM B 2R E 5 AR i 4 2 R B AR E R R

3. XL RIEA R A 5= AR A vh g BT 22 e ?
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X IR 5E I AE Z Michael MakowskyFlZackary Martin3k 5 25 [ {5 v 5 3 M 37 K27 H 2
2 WA YR E R 2E PRI (NAEP) 7E20184E R/ \AF 2% 2 A BTl 42 0 i A5 2
W, ZEARBRA AR R R RNR S RE D HEAT TR AN, BRI 1 AR BN L GETHARRE |
A 0 b PR 285 LA B Tk b B R A 2 ST ) S B S M S o

5T 800 1 58 2808 00 e DAk 50 % 5 B o ( NAEP Data Explorer, #XNDE )
S TFRR AR XSO, R B MBS S AE AR AR R 2 M) S R, IR Halpha RECK
0.05 M R B0 R b B b et . IR IT 45 SR A0 T

—. ZENETEEER

EEFAERNSEAGE ST, FEFRRELUTRRS A SN RRE . MR
ERE) IR SRR R CHERER AR TR o VRS TR X
=M (BfEE) SRS IR

B, AR CHBEURERERN R XS E SRS MR
RIS, A SN A R M2 e AR EARHIE” B
HoHh PR R S50 T o X — 2 A B A A b R R T, AEAE A rh B A 2 2
(£1)

#1 BT “WEERERN—IEN R, WHN/\ERBEEHS (20185 )

Table 1. Average scale scores for grade 8 geography, by geography is a favorite subject
(student-reported) 2018.

] % FEXEN B4 LA
Response Aggregated score Male Female
SEEAFFA Not at all like me 257 258 256
A A5 A little bit like me 262 266* 250
H 45 & Somewhat like me 260 262 258
TR4F & Quite a bit like me 265% 268 262
245 Exactly like me 254 253 257

o | &

A RR: ZRHFN. HAAFARLI, BERHARITT O BRHFHEIFME 2018530 it h

X MR R E R — TR X —RR I ST R G . RGBT A, 4R
N AEE ANFIPGHEF R, RS i AR St m T AN TR
S AR, FERRNZEAE T, RPMBSE R EZ SR STEE R & TG IR EK
HE” §iEAE R “Se A S B s B (F2)
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F2 ETF “MIEESERMN—ER Rk, Wo/\ELMIBESS (ZLMiR/RES5], 20184 )
Table 2. Average scale scores for grade 8 geography, by geography is a favorite
subject(student-reported), disaggregated by student race/ethnicity, 2018.

W IR EEEGERN AR

ul % HA BN VRS LHEN By 4 I - 2% LI b Fiie
Response White Black Hispanic Asian/Pacific ~ American Indian/ Two or more

Islander Alaska Native races

SEEANTFE 267 237 246 273 # 265
A RS 273% 237 248 270 #~ #~
Bty 271 237 250 #~ #~ #
(g 277% 234 256% # # #
TEEFTE 274 223 240 = # #

#RIEF|IREIFE (TR

PEFRS “EANCBAE” A PR YR AR ST X S A AR e A M B
ZIE SR R AL AR TE O . VR Rl RGIEAT T SR (AR ) o ZERA BT

FARTH B A S R S S STe Rk . T H.,  CIER ENGhEARL” Bes
A SR R FART AN SRR B, X AR S BE e MR R A
SRR GL, ERAERANFER MRS R

BeJo, (B CHERR B IR AR XSk, BRSO 5 eI
XA, RN X WA S A S o M X 2 SRR S A
ANF R AR AR Z TR T, 45 SRR X — 4 B0 3 28 S e Lo FE A A NS AR AT

“ HTHEESEER

e S S5E ST A “BUI TAEMERE | "B AT ST (social
studies ) PRFEHP RIS IER NG EE" (LS W0REE & E R L5 SCPHY B Z IR R
—, EEE THHEY . AR B BURFEL2FREIR, AR R RS AF
RIENRS, BESFFEMRIE RN BNEES ) , Bk “BUBTHeF S 2k iz
JE o AR BN =Fh 2SR 5 5 A P 4t 2 (B Y 56 & 43 T

O ) AR R S A 0 M R B 2 ) R A R R ORI . TRV A R Y i R
WE” X—RR5 A FOMHARER, 5% SR FE” MEITML, BE A8
a7 o RS M CEEFET MBIMNFEERSEL, X—45eTES ST
BN (383) o HXP AR R BB RER EAT 73 250 ie ), AR B R EER
(F4) .
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®3 ETF “WEHBIRRIHER" Rk, WO/ FELRFEMPFHSE (20184 )
Table 3. Average scale scores for grade 8 geography, by satisfied with being a teacher(teacher-
reported), 2018.

[EE PEXUN B Lk
TN E 239 236 242
FEP=vincy 256* 257% 255
WA & 253 254% 252

REFE 260% 262* 258%*

TR E 263* 264% 261%*

x4 EF "WNHBTREHFE" Rk, MoOHN/NERHIBEES (ZMk/RKES5], 20184 )
Table 4. Average scale scores for grade 8 geography, by satisfied with being a teacher
(teacher-reported), disaggregated by student race/ethnicity, 2018.

WERFE EEEEREAN AN

e AA A TR BRGNS LR
SRS = 220 242 = #~ #~
PSPV 274 235 249 # # #
AT 270 231 242 265 #~ #~
REFE 270 238 249 272 259 265
SEELTE 272 240 251 272 256 265

Besh, WA 7 HURAT xRS X 3 5 B OB SRR AR A ) 2
B, FRRIRIE T B0 TAR B S A St 2 1) () 2 3 5 e . (X A & 3R AT 4 2R e
B, WA SRR R RGBS LD EZER (GRS ) .

E R BE RV (NAEP) XPEUNBEATH) i A A AR e S R 5T PR AR vh 2R B
FE R (ST AR, 55 B, SRS TR AR BL
s MBS B R BT, Pri i et S iR h R B =" .

[HIEOEEE S5 IS Bt o N i oy a5 e e T L SR € 2 e Ul TR T = e vk
FOMPr B AR, AR “HRAHET L IRARGET M IR BOBUIR N A
A B ST LE (R5) o JFHEM MR RAET ARG BB P
SRR B S A ALET BN B AR ) B B X — 2 e, RS ek
(%5) MU A (3%6) H#flar.

MG —ME, BRI P B R BUETE , BrUAb et 2 R R Bl X
—HUE S EA AP RS L MBI C RN 5 e AMET X-BRECENHEL, A
MARGET A CARARLET BT A B (£7) , HRX—Z5E7Ev L 77 AR Al
BRI (KT, 3£8)

46



3 SRMETR

N 20224 5567

F5 EF “EHES, 2EEHSHRBEFRARE” Rk, WHH/\ERHBEHS (201845 )
Table 5. Average scale scores for grade 8 geography, by students did well on social studies test
because they studied (teacher-reported), 2018.

Jul Bk Bk s
SEAAHIENot at all likely 241 240 241
AAHH{ENot likely 250 250 951
A HUH{ESomewhat likely 259+ 9254 951

TRAH{E Quite likely 261* 263* 260%

B A 5 Extremely likely 265% 267* 263

x5 “EATARE” AV, AT ER (p < 0.05)

*k6 ET “BAES, FEEASHRRBEPFRIAMLE” Rik, MWon/\EQMEBEHS (iR
Ri&5 51, 20184 )
Table 6. Average scale scores for grade 8 geography, by students did well on social studies
testbecause they studied (teacher-reported), disaggregated by student race/ethnicity, 2018.

st " WEAFE EEEEZN WA
M AARA TR BTRONEIIEE DL LR
SEEAHE = #~ 232 # # #
AHHE 267 235 242 # - #~
B EARE 267 229 244 261 # 246
RARE 271 238 249% 270 254 267
e A 274 242 254% 275 # 270

x7 ET "AARLELRRRIAMSE, FIUMUITEHSHARRERRIAMRR" Rk, o0/ ERH
BT (20184 )
Table 7. Average scale scores for grade 8 geography, by students did well on social studies test
because they always do well (teacher-reported), 2018.

[m] 2 Bk BA o
SERAE 249 251 248
AHHE 257 259 256
s 262* 264 260

RAHME 265% 266%* 264
AEH S 260 263 257

*8 ETF “AAFLHEBRRRIMSE, FIUMEMNEHSHARRERRIAKR” Rik, Woa9/\ERH
BEHS (RMKR/RESS], 201845 )

Table 8. Average scale scores for grade 8 geography, by students did well on social studies test

because they always do well (teacher-reported), disaggregatedby student race/ethnicity, 2018.

- . WEARFE EREEERAN AP
b FARA S TR R IR E DL ERbiE
SEEAE 265 226 242 # # -
ARG 269 234 245 268 254 258
 miAEME 272 237 251% 273 261 265
RARME 274 242 255% 273 # 270
JEH LG 266 #~ #~ #~ = -
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20224 5 6 1A P 3

G, BORSIEEE A ) L R T IE R o R B ST R R 5 A
XA BOTAE L, B H 2= BET — BT I B 200 Ir 802 - AR i B R ST o s, X
—ZERAE S LR WEAE RS (R9) , (HARRGRM RN 2 EZ BERAZER (£10)

R KEHWSMEEZEZILARITENINE, oW/ ERHIEFHS (20184 )
Table 9. Average scale scores for grade 8 geography, by engage in discussions about learning
development of specific students (teacher-reported), 2018.

Ju] JNES BA T

MANever 244 243 245

— KRB K—4Once or twice a year 255 258 252
—IR/W{K— HOnce/twice a month 260* 262% 259%
—IR/WIR— 2] Once/twice a week 261% 262% 259%
BRI ILF-E KEvery day or almost 261% 263% 259%

*5 “/‘}\Z;” #Elfh, %]_éﬁﬂ‘]":i’&i% (p < 0.05)

F10 IKIFEHIFSIFEFREF IR FEIHEHNE, Mon/\FEEMIBFHsy (HEMik/R%ES5, 20184 )
Table 10. Average scale scores for grade 8 geography, by engage in discussions about learning
development of specific students (teacher-reported), disaggregated by student race/ethnicity, 2018.

WO EBEEERZA PN

I HA R TR BOREE LR
WA 265 225 242 # # #
—IRE IR —4E 269 232 245 # # #
— IR —H 270 235 248 273 262 262
— KPR — 2 272 238 250 266 = 265
B REJLPEER 271 239 250 273 = 262

ik, AWTEEERARAE F SRR —E, BRI S 5 2 AR R B S
IEASE, X—45 RuTREIEAMERF , (AR AR R 2 MR R 2 R
MeAh, VEEIHZWE TR K J7 1 fefie 7 — Lol Hoe, BRI A % B
fi b B AR R DL R S AR E A LG R, B B R O ik Cangr )2 9 ) o o di ik
FFHERANB AT O, SRR B ASE ) WE 0 B G B S8, DUETHE—5, BA
PR FEAF] AR R B A SR s AN, —SEPRACRUFHE T E, fldn eSS
MBN A, B2 B SEARR SUKFA R o AT EE—PHI, W
ot el 2 ik AR AR AT EAE H R LR AR S B ARG S5
MR #E, WA RS 25T 200X — BRI 2 AR e, BOMESC—AMR
W ) 2 B0 g o A ) L) A B R 00N ) AR i B A A R O S B )
g, SRR AR HE R EE RIS (NAEP) HURDF T BUIER N %l & Je Rl 45
S5 A B AEER RN 5 A 6 P 2SR 5 TR A o
(Mt B RITIERF HITHAFE)
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