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The Effects of Cooperative Learning on Eighth Graders'

Learning Anxiety and Learning Performance of Science

Abstract

This study aimed to investigate the effects of cooperative learning in reducing
eighth graders’ learning anxiety of science and improving their learning performance.
Junior high school science in Taiwan comprises fundamental physics and chemistry,
both of which are important for junior high school students, but most of them
encountered learning difficulties in class. Studies showed that learning science is
related to mathematical calculation, symbolic representation, experiment procedures,
learning materials, the pressure of tests, and the expectation of learning. All above
issues could cause students’ anxiety toward learning science.

Cooperative learning is effective in improving student creative problem solving
and being able to teamwork with others. It is also a teaching strategy that enhances
students domain knowledge and skills. According to empirical studies, cooperative
learning improved students’ motivation, learning performance, and self-efficacy.
However, rare has been done to investigate its effect in lowering the anxiety of
learning science.

A quasi-experiment was conducted. Two classes of 85 eighth-graders were
involved in the study. One class was randomly assigned into experimental group and
the other control group. Both groups received eight weeks (40 hours) of instruction.
Students in the experimental groups learned with cooperative learning strategy,
whereas the ones in the control group with lectures.

The findings of the study included: (1) students learned with cooperative
learning strategy demonstrated lower learning anxiety than their counterpart. (2)
students learned with cooperative learning scored higher in the evaluation tests than
their counterparts. (3) students received content knowledge from cooperative learning
strategy presented a more complete knowledge structure. (4) Students learned with
cooperative learning strategy drew better concept maps than their counterparts.

Keywords: cooperative learning, Student Teams Achievement Divisions (STAD),
learning anxiety
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KB » RIS EMR N HI BB S FEETT © NaCOs+
CaCl,—CaCOs3+2 NaCl ; ‘eSS 1% » ILEEAREEN » V)
BHdEEILA%e? (A)50 (B)30 (C)15 (D)5

il By NEEEEA R R — MR A

B/ NERRERBIEREH > DA IEE ‘?ﬂ'

AEE—HIEREEPARR BRI E -
1. BB nTREs SE4EA
I, #3356 RiTdr o o8 & 4 = fifbis

(MBI TERE - ARy |~ 1B RN )
(BYERBIASEEE - MR |~ 1 B B
(CYERBI5EEE » | RyREASIE > 1 Ry e
(D)YRGISEEE - | BolRUEAEIE - 11 RPN
Al Ry NE T
iU RIE
BRRENE
g S e

;LS ms
(e e 9 KEA  KER
(AFER (B)ER
OFR (D) _Ffth

99



ARANERFR ~ 2~ A~ TIHEVERN D REE
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CH3COOH ~ CgH1206
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0.5mol ; 3x10% B ; 1.2x10% i
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()T APy rzani hi#dk ? ? (A+ & tH=1>N=14>C=12>0=16)
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S0 5 ¢ () 18 SR i 6x107 (BK5H T 5 (1) 2 S 4L 16 T e
BHRGATY . W2 @FF ©ZA ONT
THIGHERIEAYID « (HEERTERS ? (TR H-1 N=14.C
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PRI T CFs + 571 88+ ELATRIET-RA 12+ HITFIAEHER ? (F) 1
S CFy 2 V% 88 77§ (Z) 88 J2.2 CFy 477 6x107 (8l CFa 41 - 5 (M2 T
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MnO, + 4HCI — MnCl, + 2H,O + Cl,
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D CsHs + 502 — 3CO» + 4H,0

Bl T A F s 0 NaCl+  HJSOJ+ MnO; — NajSOJ+ MnSOJ+ H.0+ Cl
A2
17

BF]FFRETREAGTARZ RS BER) M AEFREY R R B(ER)F T
a—%—éf;} PR AN
2NaCl+ 2H,SOs4+ MnO; — NaSOz+ MnSOs+ 2H,O0+ Cl»

)y AR TRTE ) AU IERE ?
AFRTEFRLEETFNEEREE
BEMNETER 16 FRIFEEETEER 16 AR  (CFETFENE AL
D)FEFE2& I FHEMHE RS ERVEEEE T » WAL
CARISNHIR 2 5 23 T HIRGI & ERE 2
(A) 1 {EgREFIVE RS 1 EkETHY 23 % (B) 23 {Egh/ET+EE R 1 A%
(C) 1 EEHSNEFHVEEf 23 AT (D) H AT/ LA IR T = 1E Fyth
BRI
THIEYEN T EEER ? (JAFE :C=12-H=1-0=16-5=32)
(A) CO,=44 (B)H,0=18 (C) CeH1206=180 (D) H.SO,=88
22 NEHI R bhRERET - TYIMEIEERE? (C=12>0=16)
(A)EH 6x10%MH5rF  (B)AH 3x 107 HEF T (C)&H 6x 107 {HixHE T
(D)7 9x 107 {H[FE T
(1) 24x 107 {[#] CeH1206 53T ~ (2) 0.3 BLH. CaCOsz 43T ~ (74) 12x 102 { COz 57
% N
(1) 0.5 55 HaS04 731 » DA RIEVUIES T » (B 2 EEREA ?
AF BZ ©W OT
RIS E AR T30 > E0EESS (CaCOs) BilERE (HCI) JE& @ SR r]gErE
A THIR
—fEYE ? (A)CaCl, (B)CO, (C)NaCl (D) H.0
(BB FEHY A8 AR TU T —EEER ?  (AGEIE=8&8MNtt
(BYREIEL =7 THINEE  CYREIIEE =R F8Itt  (D)(AREHIEL=#8fEEtE
AR EAIRCL - NHIo[E R ?
(AR EXF R EE S ANV LB IE - FRERZE T
(BH "— ML IER 7 1A (CHEE R ERIEEE
(DYLEE S FERAE ~ A RTEA IR 8 H A
TYMEER S P =0 5 AT IERE 2 (A)Na + 2H0 — NaOH + H + O
(B) 2H;0; + MnO; - 2H:0 + O (C) CaCOs + HCl — CaO + Cl + CO
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(D)2Mg + O,— 2MgO
FeBAYALENXATH V200 FR » n B—IEEE - HCHAEEH V.00 28
&k 150
Riln By RFIEE 2 (JRF&: V=51-0=16)
(A)8 (B)5 (C)4 (D)3
DA + I 2 EE2 S TTRER ¢ (A) 2NaOH + H2S04—NazS04+-2H20
(B) 2KOH + H>S04—K>S04+ 2H,0 (C) KOH +HNO3—KNOs+ H,0
(D) K2OH + H(NO3),—2KNO3+ H,0
PRBELZFE  CeHg+X02—yCO2+2H20 » #5 X ~ y ~ Z By BBt » Ally+z—x Fy ?
(A)5 (B)4 (C)3 (D)2
3. () TYHBERFE = R A e = IR 2

1
(A) Na-+2H>0—NaOH +H; +§ 02 (B) 2H202+ MnO>—2H20 + O

1
(C) CaCO3+2HCl—CaO +Cl2+CO; (D) Mg—i-EOz—)MgO

PRIEERZFE © CoHe+X O2—y CO2+2 H0 » HIf

(A)x—§ »y=4>272=5 (B)x—Z ry=2>2=3 (C)x—§ ry=1>2z2=4

(D)x—g ry=2>2=3

Na B H20 2 7 fEfs © w Na+X H2O—y NaOH+z Hy > Hfrw ~ x ~ y ~ z B3y
TIRERZGE - THYIMELERE? (A)w=x B)w=z (C)y+z=2 (D)x+y+z
=6

EFERERET > 3AFNERE 1 AANERTEER » TEAS(ELEREEA
7t ‘?

(A)4 (B)3 ()2 (D)1

THIERIRE A B ELE CO AV ERRRUL - [ FHER 7 (A)LIERTRE
Fy © CaCO3+2HCI—CaCl;+H20+CO, (B)rIHHEKEREILE (C)l: CO: F s
FMAEPOKKEAREENRS  (D)FEEDRE A CO2 IV /KRR E 34T 6

HZR HOK 25 (50 FHIRE 2 TR S 2E » Rz FH = R B RUBR LR (e KO » R R &
SHIB R EE A T E - x NaHCO3—2>y NapCO3+2z CO2+w H0 » SR Sy
% » RESRHVERER (X+y+z+w) Bfaf? (A)4 (B)5 (C)6 (D)7

107



SESEW

108



52
EE

(22 =8 4055 R)
SR E RN

52
HirRE

P
et
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i

. 3/7~3/13
%4

m - (bt e

{3 M TP 1 B L =B LB =53 F = R AR
Tl 45 8 SRS RS - ATIEEHETINTK 2 AR 7

2H> + 0, — 2H->0
HELE 2 1 2
SHEHEE 2 1 2

BEHE % —4 mole 2 mole 4 mole

2x32=64 4x18=
i 725

HE 87

E R T2 wHyK > JRRE 64 SEHYEGR

ﬁé’ﬁ%&fﬁ (LSRR ER]
,(D%Hjﬂ?’ P EER S T RE R - ()R ERUGRIT R TR IR HEL -
() SLE B LL R P (R BLL - .
|k [ME TR BT O S B TR S TEERINR G - R R BN EY R BN E ?ﬁ
L (BEBE) > EHPERER EVIRAR  SOEER -

I AV (CH) P A S A N A K E SR T SR A5 e
FpEE s plersiEaT 2t 5022 (RS E CH=1>C=12>0=16)
18 (A)16 (B)44 (C)80 (D)220

C

B © ? R (CH3OH) &k it 5 1 CHOH + 02— CO2 + H20 (& X i)
L wwEEBRO0S5FROT B IREY G ORTERSCERDE F?
19

0.75 &3 > 2CH30H +302,—4H20 +2CO:
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FF (CoHsOH) “'chis £ 5 g% 5 ¢ CoHsOH+302—2C02+3H20
FF BanapprreEopl (R+2:C=12-H=1.0=16)
Deg AL B hz §op? Q¢ A2 H20dk?

(D)= F S 44 25 o 20k 27 2 2

7 %% (CaHg) et F Jis 5 ¢ C3Hg +02-> CO2 +H0 (& T i§7)
ek AR 2REE AL T L2XI0P Bk A S o Pl REF R R A S

0.05 2 > C3Hg+502—3C0O2+4H.0

LB 14Q 7 4 BT 4 (MO)H i BenfpriRie 78 ko § 5 K
: é‘%gf’_ﬁ}g’;i’;}ﬁlwf%l\ﬂ

O| S |Mg|Ca|Fe|Cu
16 | 32 | 24 | 40 | 56 | 64

) NHIAERHEGE (CHa) FI7K (H20) HYRIL » a5 1ERE ?7(C=12H=
1-0=16)
(AVFEEE ERVHERK - S AEEE T2 (B)HFEZEHEHH
7K SEMEEFE (C)16 ATHIHEEA 18 AFei/KEHHE
HERTF%r (D)1 EZHAYEGER 2 EHAK & A HER SR T2
FJE (CHa) BANGE (CsHs) TEFEEHVER N BN E - KIES
W HESXEARFEH 0 CHs+ 02— CO2+ H20 5 C3Hg + 02 —
CO2 + H2O
e AU 1.0 SEEEAYH BN He (L 5E e - RINNFIRGIL - o/ 8E
27 (AMRIHIVERIER 11 (B)REERTEAKZRIVEHELE
Fl:2 (CREBEFTFRERNEREIERE 25 DWAERFESE Ak
WAV E SR 103
PR R PR EA I E St - WAREA LS - GRS
ARTENIE
AR LEEZ Bl
o L 12 NTEAYEE
WAL 6 ATEERHIREE SRR EE L DATEELEE?  (A)15
~ve (B8 AT (C)20 A%e (D)25 A%E
TRIERE - AR B B ARYEDIME 2 0.25 mg/L DA | » 2B A

£ 6.0g 9.0g 12.0g 15.0g
&L## | 1009 | 15.09 | 20.0g | 25.09
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M- REAFHATE

HYEAEE &2 0.25mg DL I > EEEF L R AOARS] - CATEREIYS T

By 46 S/

EIVEHNE R 0.23 mg/L > HIEE N/ NEIFH AR AT

SEE S ?

(A) 5x10° (B) 2x10° (C)5x10° (D) 2x10-®

40 ATEEEARSERINER - £ (BARMRENEE) H 62 A% » BBMAZ/DATE
SERE? (JEF& Mg=243-0=16) (A)8 (B)1l (C)22 (D)25
EAI—IRE A - fEELLE 3 1 80 & 6 ARMRE2BE LS » AR EE
Y AIHEERZDATE? (FETFE:C=12-0=16) (A)16 (B)22 (C)32 (D)
64

H—KEFs 2A+2B—C+2D » #5 6 A7y A Bl 8 /ATeNY B T2 E » vk 11 7
1 C R/ VATERID? (A)3 (B)7 (C)125 (D)14 A%

EHIX Y~ Z =ZFEAENE - HRIEFRER s X+Y-2Z 0 35 X Fl ZY/Em s+
BRIk 32 /130 Al Y ENSTERE TYIfE? (A)8 (B)16 (C)28 (D)36
HEFEFANESZ R E A 10 52 Na2COs /K2 K 20 72iy CaCl /KA » RIS EMRRT
5752 H#EFT ¢ NaCO3 + CaCl, — CaCOs + 2NaCl & [Z FESE R 1% » B EAZS s
YIEHEEEILA% T ? (A)50 % (B)305E (C)15% (D)5

TGRS X BLRAS Y - REAERGRRS Z iR 3X+Y—2Z > F5H1 18 72 X Bl &
MY TR IE AR 42 52 2 SEgHL 16 52 Y BLE 1Y X SE 2R IE > m[4Rk Z %
/bEE 2 (A)28 (B)30 (C)34 (D)54
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