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Abstract

Taking the first-year students of a key middle school in Yancheng City, Jiangsu Province as an ex-
ample, the “Determination of perpendicularity between a straight line and a plane” class in the
compulsory second book of the Humanistic Teaching A edition was selected to experiment on ex-
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pressive evaluation of mathematics classroom teaching, and the study used both documentary and
experimental research methods to study the subject of the study. Class 4 and Class 12 were se-
lected as the research subjects, with Class 4 as the experimental class and Class 2 as the control
class, using their recent mathematics midterm scores as the pre-test scores. Then, the classroom
teaching experiment of performance assessment was carried out for the experimental class, while
the control class was kept in the traditional classroom teaching mode. At the end of the experi-
ment, a paper and pencil test was taken on the classroom learning of these two classes. Irrelevant
interfering variables were controlled from the perspectives of subjects and experimenters, and
there was no significant difference between the pre-test scores of the two classes. By using SPSS to
compare and analyze the pre- and post-test scores of the experimental and control classes. It was
finally concluded that performance assessment was effective in improving students’ mathematics
achievement, that there was no significant difference in the impact of performance assessment on
the performance of students of different genders, and that performance assessment had different
effects on the performance of students in different marking bands. The study also made four rec-
ommendations from the perspectives of teachers and students respectively. The findings and
recommendations provide a theoretical basis and practical guidance for performance assessment
in high school mathematics classrooms.
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Table 1. Objectives of the performance evaluation lesson “determination of perpendicularity of a line to a plane”
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Table 2. “Determination of perpendicularity of a line to a plane” expressive evaluation scale
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Table 3. Descriptive statistics scale for pre-test scores
3 3. BN SEIRRIT R

N W ME WRAE YA T 22
SLIGHE 50 92 144 122.58 13.042
Xt HETE 50 93 143 122.52 10.904

B 3 W%, SEIGHEMI IR oo 144 4y, BAR N 92 43, 3445 12258 43 XHIRPE M 70 143
gy, WAKTN 93 43, 500N 122,52 4y, SRR FRHEZE 2 13.042, XHRALAREZE & 10.904, HHLH]
DA HH S50 B 5 50 HEBHESGE H PR IR 20 2 AR 22 ) (R B0 RS 22 AN K, BTl BRI PR DR 1) AR B 3
F\ KL BRAIT LR AR, HERR BGUX NG 6 R 2 52 0 A5 T ORAIE JS 20056 1 & B

4.1.2. IEFSIERIE

Table 4. Pre-test normality test table
= 4. BINIEZS M0 R

Kolmogorov-Smirnov Shapiro-Wilk
gt df Sig. Giit i df Sig.
KA 0.112 50 0.161 0.959 50 0.080
XTHEPE 0.092 50 0.200" 0.969 50 0.220

B4 4 FTRIPANIE Sig E#K T 0.05, B p>0.05. F/2r LA F4iit: WIERTIRSTT & EA A6

4.1.3. WIIHA T I
SIS HEAGS HEBE B GUR ELARSL, B 2250, QRSO REAR T A IS UE P2 5 77 AE B3 2 5%

Table 5. Independent samples test for pre-test scores
2 5. BDMRRGUH A AT

77 Z T TR Levene K55 YIE TR t /56
410 95% B {5 [X |A]
F Sig. t df  Sig.(XUM) BHEEE brdEiREE
9 o (I HE TR ER
e R EREEE 0.825 0.366  0.025 98 0.980 0.060 2.404 -4711 4831
BB AL 0025 95020 0980  0.060 2.404 -4713  4.833

3% 5 A/%n, fEa=0.05 2T, Levene 16361 Sig B4 0.366, KT 0.05, NIFATAIIEH %
FEUR M Sig. CWAMN{E N 0.980, Bl p > 0.05, BPULEHANREIE 4 5 Bise, AT LA 9 AN BEZR (14 il s S AN A7
EREWNZES, VIHENIEZ A ACE KB E, 3 A R A St X FE 206 A AR v
4.2. SERGIES R ERIESCIE R R ER 0 ifr
4.2.1. SLIG IREEIRELE

7 6 7, RIETENATG, LI RRadem 9 40, mma A, P08 3.56 455 xS
WP A R DA, s FRE2 50, P4 TR 2.04 5o B PIRECF G XT L, w7 LUK BILAR
Eb T Xt HEHE, SEOGEEAE 2228 G S Tidebs LS LRI 47, JoH & SIS HHR 2 BU AR 3SR 1
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Table 6. Descriptive statistics of posttest scores
6. EMRSHETEITE

N e/ IME R AE WiE FrHEZE
SIS A 50 92 144 122.58 13.042
SEIG TR
SEEG A 50 101 144 126.14 11.152
SEI0 I 50 93 143 122.52 10.904
bagiissis
SEIS A 50 93 141 120.48 11.574
Table 7. Posttest performance group statistics
F 7. ENREESEITE
HEZR N YA PRtz YIE M bRAE R
SIS PF 50 126.14 11.152 1.577
R SEIGY
X HE BE 50 120.48 11.574 1.637

B 7 AT, SRIRSOHEAT , SRIRFEI g 126.14 45, XSHHBEIISY A 12048 ), SRIGHERI ML 4 ]
S TN IR, R R GES IR T ALK, RIS PR 2 RNV VE I B iU, X
R RS ZE P 5 DL
Table 8. Independent samples test for posttest scores

5% 8. RSN FE ARG TG
J7 7 J7FE T Levene 656

PETTRER) t K%

31 95% B 15 [X 7]

7
F Sig. t df  Sig.C ) BMEZEE AR ZE(E

TR ERR
B RBOT ZEE 0.207 0650 2490 98  0.014 5.660 2.273 1.149 10171
B By E ARG 2.490 97.865 0.014  5.660 2.273 1.149 10171

i3 8 A&, Levene f36 [ Sig {84 0.650, T 0.05, A5 H 7 55k Sig. (U E A 0.014,
Bl p<0.05, SZEGPEARRGT ST B4 7T B AR, U RIEPH ES AR R RS TIE.

4.2.2. RIMETRNTT A EIER R0

28 T R DA VAN XA R M A R, BAT I T B I S R L WA S A K Se AR HE R T
PRy, EZEWHINS T E, WNEBHCEREGONESA R, HYGRN XA RRENE I, RE 50
ST oF SIS0 R AT X AT, DR AT SR FH B R 3R 8 A B AL BT 77 22 e AT IEA T A

Table 9. Descriptive statistics of the performance of students of different genders in the experimental class
2 9. LW EMERIZE B Gt

1A 95% & 15 X [1]

N ¥IH brifE 2 PR iR /B ON:]
TR LBR
5 5 27 121.56 13.209 2.542 116.33 126.78 92 144
B« 23 123.78 13.031 2.717 118.15 129.42 93 144
L M 50 122.58 13.042 1.844 118.87 126.29 92 144
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5 5 27 124.37 12.242 2.356 119.53 129.21 101 144
o & 23 128.22 9.568 1.995 124.08 132.35 104 143
J B 50 126.14 11.152 1.577 122.97 129.31 101 144

Table 10. Homogeneity of variance test
F+ 10. FEFMRE

Levene 4iit & df1 df2 WEE
IR HY 0.196 1 48 0.660
LB JE 2.436 1 48 0.125
Table 11. One-way ANOVA
F 1. BERAESW
A df Bi7 F BEN
2 ] 61.600 1 61.600 0.357 0.553
SEBHT HH 8272.580 48 172.345
¥4 8334.180 49
N 183.811 1 183.811 1.493 0.228
SIS R HN 5910.209 48 123.129
p58i3 6094.020 49

M7 9 Aran, RIPEPPN BOAR S5, SRIR PR 55 22 A IR ETRAR - BAT IR T T 9 78, B
MRS 7 BATISETT T 2.81 73, SCIRIER) LA ST AR BLRT IR T 1 11 73, #905801 1 4.44 77,
KRR, wEAENRESU T ey, BN RSUR T &Y. didR 10 A, U5 ZE SRR K
p EHAKT 0.05, WHIFALKT 25, WATEEAT N D RRR R Z 0. h& 115, SERETER
BEME P AEACKT 0.05, WIAREIRLA R BL, B SEtiRIIVEIH N Beaialn, SEIRBER 5 Lot s
JREGUTC RFEMEZE R, UM SERE R BLE PP A R0 2 2R M AN A B2

4.23. AEITBEFERNREKLER

PR 1% 2 g AT E i A, AR I RSB A, AR SEER B SR 2 AR W S TN R SR AE 91 4 Bk,
N TAET 25 14 BOWEFC, DU R0 JE I S350 8 AVBLC = A4 B, # 131~150 43 4 A 43 B, 111~130
43N B 4rBE, 91~110 434 C 43 Bb. 1 Je X SR HE AN BRIE = AN 43 B BEAT 43 BUR G R 43 A 15 1 43
Ui

Table 12. Frequency distribution of segments of achievement in the experimental classes

12, EWMRES D BRINE N R

S P BB B Bt BRE L FHE
[91~110] 10 20 20 20
- [111~130] 25 50 50 70
[131~150] 15 30 30 100
it 50 100 100
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[91~110] 6 12 12 12
. [111~130] 23 46 46 58
[131~150] 21 42 42 100

At 50 100 100

HE 12 bl %0, SEIGEE/ESEIGET AL B C B4 7F 16 A 25 AF1 10 A, & ELs7)h 30%.
50%11 20%. 256 5 = AN BB AR5 R 21, 234 6, [ HLM A 42%. 46%F1 12%, HILAE H A
Iy B AR BRI EAS T AR IR . MEEE BE, RECGRIMIEN 7, AT AR [ AR 2
(B EESn 3

Table 13. Frequency distribution of segments of achievement in experimental classes

= 13, SKIOBERRERY ENE N AR

i JE IrHUB i B4t BRED ZME
[91~110] 9 18 18 18
- [111~130] 27 54 54 72
[131~150] 14 28 28 100
&t 50 100 100 100
[91~110] 10 20 20 20
St [111~130] 28 56 56 76
[131~150] 12 24 24 100
it 50 100 100 100

B 13 A, X REBEESCIOHT Ay By C 0 BIUs4EA 14 N 27 AL 9 N, At 28%. 54%
A1 18%. SZE6 5 =SBRS4 500 B 120 280 10, (HEHLZ A 24%. 56%F1 20%, TR I A 73 EX
KNG LI T TR, B B C rBANER L, WEURE BE, RMBEEEXT, @B AL
N, R BB AERR AR 2, AR S B O TR 2 HOE A RS R T I T AR AR R
MIfRIEAER -
424 FRSHEFERNRSGERY

N HTAS R BB 5 A G ) 22 S A O, THDGS SR8 B = A 43 0B BT I B 0 I 0 B 5t 7 ol Je
MSTREAR T ARSS, = AN BB A G B R T

1) A 5B EREE R 54504

Table 14. Independent sample test for segment A experimental class achievement
= 14, A Y ERSCIE W R G A ARG TG

75 2 5 FE Levene K46 BB TR t R
_ _ o ZE47 (1] 95% {7 [X A
F Sig. t df  Sig.(8l) MEZEE FrdfERZEE
TR LR
a BT EMSE 1.466 0242  -2402 18 0.027  -8400  3.498  -15748 -1.052
B B A —2.402 14931 0.030  -8.400 3.498 -15.858 —0.942
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H172 14 AT %0, Levene K51 Sig 184 0.242, KT 0.05, WA 45 H 05 255 ki Sig. CWUNE A 0.027,
Bl p<0.05, EPuiBHIE4e )R, nrLLAIWTSEIGEE A 43 BOal e R G E R & M 2 R,

Table 15. Independent sample tests for segment A control class achievement

= 15. A DT BRI S I AR TS

5 ZHFER Levene K56 YE TR t K56
. sig. t o Sig.(ub) S F{@ 22431 95% B A5 X [H]
WZEE  FR bR
w BT ZEMSE 0.635 0437  -0508 16  0.618  -1444 2844 7473 4584
B fBig y 2 A% ~0508 15287 0619  -1444 2844  —7.496 4607

F# 15 a1, Levene Ki%6 4 Sig 154 0.437, KT 0.05, Ml 15 H 77 257K Sig. (XU A 0.618,
Bl p>0.05, BUULEHARRIEA R, BT LA BRIE A 4 BURT G s Sk A B &2 R,

2i LTk, ERE RN BeAE A, A DBRIEERSFEERENZER, TR
Mxt T A 5 B A S it m B (R EH

2) B B SIL B L R

Table 16. Independent sample test for segment B experimental class achievement

= 16. B 5T R LI BER SR ML AE AR 3G

77 ZJ7FE I Levene 56 PME TR t 156
o Z5 1) 95% B A5 X 8]
F Sig. t df  Sig.(RUN) ¥MHZEAY PR iR Z(E
IR R
p  BBOTZEMSE 0061 0.805 -2103 48 0041 -3.040 1446 5946 -0.134
B iy 2 A A% -2.103 47972 0.041  —3.040 1.446  -5947  -0.133

FH#¢ 16 R A1, Levene #&5 Sig {4 0.805, KT 0.05, MInJ 15 H 77 255 vkt Sig. (W) {E 4 0.041,
Bl p<0.05, BRULEAFEA SRS, W] LARIBSEEe BE B 4 BOAl fa M sS4 B E V22 5 o

Table 17. Independent sample tests for segment B control class achievement

= 17. B T B R A ST S A A A 3G

i 2277 FEIF) Levene £ EHETTRER t KR
o FE53 1 95% B 5 X 7]
F Sig. t df  Sig. (W) SEZEE bR EE
TR Eali
p BT ZEMSE 2,744 0104 1406 52 0.166 2.926 2.081 -1.250  7.102
BB Iy 2 A% 1406 44824 0167 2926 2081 1266  7.118

FH#¢ 17 A1, Levene #5:f Sig {54 0.104, KT 0.05, MImJ 15 H 7 255 vt Sig. (W) {E 4 0.166,
Bl p>0.05, EPUiHIAREIEA )5 MR, W LLRIW SR BE B 4 BURT /5 M s i A 33 e 22 5

2 ERTR, fEURE ROV B SLitifG, B 0B E RGUFE RS2SR, UL RBUMET
Prxt T B 73 B AR G (42 v [ RE s BAT R eV E T

3) C HBUSIEEAE R
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Table 18. Independent samples test for segment C experimental class achievement
52 18. C PR K MR SR I ST AE A IR

J5 ZE )7 R Levene f 56 EHATTFEN R
. o 2RI 9% EE X (]
F Sig. t df  Sig.Cufll) SMEZEME prERZEE
TR EFR
wy BTEMSE 0.204 0.655  -0.780 28 0.442  -1.200 1.539 4351  1.951
BBy 7 A ~0.780 27.629 0442  -1200 1539  -4.353 1953

H17% 18 A%, Levene K461 Sig 164 0.655, K 0.05, N AT 75t J7 22557t Sig.(CBUl){E A 0.442,
Bl p>0.05, HPUiBHANRESE 45, nTLUAIWTSEIGEE C 2 BL il Ja sk A o8 2 5

Table 19. Independent samples test for segment C control class achievement
F= 19. C X B X BREERR SR S A ARG T6

7 Z2J5FE Levene R 56 VB TRER t #256
, L ZETHY 95% B X [H]
F Sig. t df  Sig.CoU) ¥MEZEME ArdiRZEE
TR BR
B BB EMSE 7.329 0.012 1320 26  0.198 2,571 1.948 -1432 6575
BU BT LA 1.32019.648  0.202 2.571 1.948 ~1.496 6.639

FH 72 19 AT %0, Levene K56 1) Sig {E KT 0.05, AT 15 H 7 22 5574 Sig. (AU {E A 0.198, B p > 0.05,
RO UG A BE R 28 IR AR 158, ] DL XS BRBE C 4 Bl JE M Gk A i M 2 7.

2r BRTIR, fEIRS RPN BRI S, C BRI E RS AT SN ZER, YR
PR T C B AR B S R R RO AN 2.
5. R&

eM=A

5.1. &5ig

3 X 32 E BT g P R TR SR B VAN B NS, BAT IR AT M W LS5 R R

1) RIEPRH REH BRI AR B RS

S PR REHE RTINS AT S VR 5, BN 0 2 A KR BOM R, 5 & St xR S
frbmitE, IR LR HE SR DU PP e, WIRBE RIS e AR 2 5, KRB 155 T
$eTt, X REEE o L TR EE, SEIRHER RS P AR B VR S, X HUA PG, SR PR
FEAAE RGN A TR AR B DURIUE A, BEWIRIUE P B R AT e B IR, )2 ey
G ESRTHE .

2) RINEPFH XA R R 2L RS ER A K

FER IV HOARR A SE M5, SEIRBE 55 22 A SR AR 23« 70 RTINS L 1487, A2 R,
L ERIRTHIR T R . o B SA or m T 0y, ARSI T 2 gE 7y . R IR ERTy
ZEop e AT UUA B SEE R B VEAN B s, SKIRBER) 5 ot AR B G B R R, U SR
BUMEPF A AR5 2 2R SR BB VE 22 57, O SR B DA AN [ P50 ) 2 A i S
WA i V2

3) RIMEV XA F 20 BB 24 ST A R
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4 SZIG TR HE/> B 131~150, 111~130 K 91~110 =AM BL,  SHBA TR 5 I B S3E TT 7047
RIVLESHE 131 73 L B4R 2, SPHEPE 131 7 DL 22 A4 R IE, 111~130 BB AER £ . fER
BRI ZeAp et fG, 131~150 A1 111~130 B A G E B M 2 5, DRIV
XF T 131~150 1 111~130 43 Bt 5 A2 B 38 iy A (R 2 - 91~110 43 BL W 2 A G AE W 35 1 25 5
Ui R ILEVEAN X T 91~110 43 B A0 i 3 im ROR A I 2

5.2. NEzhk

AHI T HR 7L 7548 I — A v B e SR AN BE A 9 SE I HE MU IR R HEAT S0, BT
FEAREUD, SZARNE, PRI T AT RERR ] 0 o 4s R VEAE R, HA X RIUEPEHr
TR B SR AT e — AN RIS, WFFCIN (814 40 238 . WFFUIS ADRAL, WSS TEIRAERRAB AR, Al
KPR EFFEITIE, DI KA TR A, SRR VE O IR . R R BLE AN RN B 3 2
T, BREADUE LRI SE A2 S 00 23] S YRR 1SR AR . BRAh,  ASHIT SR R I VR A
EAAME S AT EMBUEAR LG, VPSS R AT REsh = 2 UPE AR IE, A 15 Jm 2Rt s i it — 20 it

5.3. &Y

1) SESEFUTN TRIVEFN K EBERIR

FEREEREATRT, WS s B R HEER R 2, FUTITER S 8 7 =S RED
TiE BRZ ARG . Bk, SERAEIEAT RIS, T SR T B A TR AR
P, SN TIEHEE X, Sl RPN T2, AR RZ R AL U H 32 0T BP0 TV )
iR ik, SRR DUEIE 2 I URAR . BT LA LR R 15T A BB OB %
AR IR ELEDEAT, AN 0 T AR BT RS2 T«

2) HABIMRIMEPPH B AAE I

BT RBUEVEA 2 — MR BTET PP 775, VF 2 BUT L T AN IR, BRI SE R AT e
R EFP . T IERRIPAL ARSI R, UM RN 26 SRRV BRI iR,
BAEPEOT B IIRE . PP B PS5 I E DL RPRI 5 R Lk i . B4, HUMIE 2
HARM 1 dn ] 725 R S e b A RO ST N RILE VR, dnfT S Gevrin I K&, DL I fEPE
AR SRE R AR TR . X LH T E AR GUT Rext N IR 2%, A A iE
ARG ML, UM B8 SN A BRI TEAN N A T 8eA R E AT SE S i st 2 A= i
FREGTMIRE SR TT o

3) WERAAEN T HFRIEIH BN

AR HOM e R IUE AN B B R b e R E MM . R AT R PR 77
T TR, ARG A RERE S LR R TR, ORI AN S R B A R 1 o TR 227
T RRIUEVEO R R, IR O IR B AR N R I PRI, SR AT e S A M S R B VA A
%, BN B SMECEACT . Rk, BOMRS AR 5] 322 R IR BRI VR 7 5, 2R ar
IERIIPPI O, (et A B AR RBUE VP A 2 FE B B B O 7T AR

4) GaBERBEAE IR R IT R SEER

FERERINEAESN, FEFRAHIEAENCAH RRRAELS, AT UG il 2 M T T SE PR it 3R
MZESPIRE . [N, BOTthEORE A B Bl R R X, OB AN AT 2 S SR ADGER e, DLE]E
FEAETPERIRIUE PP A AR AUESS . BEAh, BUNEFHHIEAER B DR, A EM 2 R PMES I
PR AIHESE , BORE S5 HOA RUEAT AT AT P o W ORS2 A REWE ARG 1 PR S AT ED , et e i ST A
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