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ABSTRACT. In this study, the effects of grouping method (homogeneous/ heterogeneous) considering stu-
dents' teamwork skills on their conceptual understanding, perceptions of science learning environments, com-
munication anxiety, communication ability, and perceptions toward small group discussions were compared.
Students were taught concerning changes of states, density, and dissolution for 9 class periods. The ANCOVA
results indicated that there was no significant difference in the conceptions test scores. In the subcategory of
‘students’ negotiation’ of the perceptions of science learning environments test, high teamwork skill students
perceived more positively in the heterogeneous group, but low teamwork skill students in the homogeneous
group. No significant differences were found in the communication anxiety. More students in the heter-

ogeneous group perceived unequal participation as a disadvantage of the small group discussions than those
in the homogeneous group.
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Table 1. Means, standard deviations, and adjusted means of the conceptions test scores

Level Homogeneous group (n=31) Heterogeneous group (n=32) Total
eve
M ) Adj. M M ) Adj. M M ) Adj. M
High 10.93 4.53 10.44 13.31 3.84 10.13 12.20 4.28 10.41
Low 7.53 4.99 7.80 4.94 2.95 8.33 6.27 4.27 8.06
Total 9.07 5.01 8.96 9.13 5.43 9.23 9.10 5.19 9.10
i g =2 Table 2. Two-way ANCOVA results on the conceptions test
scores
Y olalixzoll oiXle &3 A 74 W 9 Source of variance SS df F p
& %5 7|e FF wE AN A AA "] Covariate 42555 1 4169 .000
9 TA HFE Table 1, o)) Ewek 24 Az Treatment .20 1 .02 .888
Level 51.91 1 5.09 .028
= Table 29} Zv}. F4& A<z} o4 A s
PR A AR A AR A o ent Level 215 1 21 648
ZAAL Hpe] A g 21 w7t 8.964
"p<.05.

923024, 71 olshmel M A 4 Wglel v
2 Felelat Aelsk EAsA ke, e = B
P14 49 S-S 39 PSS vl 24T 74

Table 3. Means, standard deviations, and adjusted means of

Wiell Aol A ol =7t E3keh(p<.05). 3= the perceptions of science learning environmnet test scores
R 3 1 A3

8 2 #F 7% ek F2 3 A5 A (r=.55, Level Homogeneous group Heterogeneous group

p<.01) ¥ &= &% 7& A g HAF " Aol (n=31) (n=32)

(r=.58, p<.01¥ Frelnlsh A2} 1111 e 1 M SD AdiM M SD Ad.M

He AR 7lee] deAE g e a7E Student negotiation

The) 567 . BNE 7]4ro] AT Lz]zq Lejg) High 1957 4.15 10.67 23.19 353 22.66

o] 9L 1S AJAFaRG Low 20.29 3.06 20.35 1531 4.22 15.68

Total 1997 354 20.19 1925 554 19.03

Personal relevance
High 20.79 4.71 2046 2250 292 2154

it stz ol chet olAlol DlxlE B He
A WA Gg 94 A AR BT D 34

T3 o4l g A AAE b7 Table 37 Table Low 17.06 517 1747 16.69 3.86 17.55
4 AA)sbaet. shzre] AP sl Akl W Total 1874 5.23 18.86 1959 4.48 19.47
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shet. 5, et st el R Qs BReire Table 4. Two-way ANCOVA results on the perceptions of
ol

AR A el o8 ZA EERIA g AoR science learning environment test scores
Hepdet. Source of variance SS df F p
g, sAte] R el 3 ol e B4 Student negotiation
A, a3 A W £ 2F 71 F Al Covariate 2011 1 145 .234
FonEt A% 24 37} Yebdoh(p<.01). A # Treatment 1082 1 .78 .381
Zow Qg Twe BAML AN Az 2 TF 7 Level 13695 1 9.85 .003
TreatmentxLevel 19575 1 14.07 .000
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5] xlo]7l ¢led ig. _532«‘;—7/‘/~l—° SHA
Pk Ahelt 3t Fg. 2) & 71e A = Covariate 5524 1 317 .080
‘O/] ﬂo—?‘ o]z‘t_} X]:]%g] uéi]—o"l %ZF_} 71(:]‘-1;_].")1] H]%H %‘O/] Treatment 5.25 1 .30 .585
a8} E9kem (SS=65.06, F=4.30, p<.05§-¢] & Level 13037 1  7.48 .008
Ao A T4 ke o] o)A Huhel wlE] - TreatmentxLevel 365 1 .21 649
2JulalA Eehh(SS=153.94, F=11.80, p<.01). " p<.01.
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25 Table 6. Two-way ANCOVA results on the communication
anxiety test scores
® Source of variance SS df F p
g 20 - —o—High Covariate 4253.59 1 36.77 .000
& —e—Low Treatment 3819 1 33 568
Level 179.31 1 1.55 .218
Treatment Level 238.63 1 2.06 .156
15 .
Homogeneous Heterogeneous
Group

. o . O|AIAE Eo} %= 53, AT A v W
Fig. 2. Scores of students’ negotiation by the level of their A8 SO0 DIRIE 22k 245 74 U ul

teamwork skills. & 25 7)ed upE oAE Bob Al Ha |
A Hath o) T A AANE 7 Table 5
o9} ke A= & FF 7]|E SwlA o]alFql ¢} Table 6 AAsksich. B4 Awkat o)d = wle]

AATE FAY A 2 BF A1l Hold E 34 BT A% 6285} 64654, o4 ATl F
AT BRe ASHOE FelaA, £ BF 7] A ATEE SPRRE Hebe] vk B Aol 3l
So] HEY PALL 4T BN 299 ABeA 0ub 2 Aol RelTlelA skl & 8% e
& AR, 2, R FolAl HAle] dhal & HF Fol mEPE SARLE B A AFelE felnla

71 A9 S LSS e E AEg Aot fisie 39, B4 A At = &% Ve
Fomy BE TAYEY EE AS A AL 55l v GARE Bate] AR oA e
2 dAsieiet. v & &% Ve A e Me & &F 71E aFol 2 S Bt A
Nl oge 2w ERo HSH0R FejaliAt,  dHox Z Ade] lsleh 12y o] Aol BAA
YA FARES BB A7 A BEE 02 FeriskA] sk

& BAHOE 2SN GRS ST ek Ao ANE =20 OE oAl OlxlE B 40T
=25, 2o 1% A 4] A 2SS Table 7 A

Table 5. Means, standard deviations, and adjusted means of the communicationn anxiety test scores

L evel Homogeneous group (n=31) Heterogeneous group (n=32) Total
eve

M SD Adj. M M SD Adj. M M SD Adj. M
High 74.71 15.82 63.29 55.75 9.92 60.81 59.93 13.56 61.94
Low 63.24 13.82 62.71 71.44 14.56 68.33 67.21 14.56 65.22
Total 63.90 14.52 62.85 63.59 14.62 64.65 63.75 14.45 63.75

Table 7. Students' perceptions toward small group discussions

Homo-  Hetero- Homo- Hetero-
Advantages geneous geneous Disadvantages geneous geneous
(%) (%) (%) (%)

Development of communication ability 15(35.7) 14(26.4) Unequal participation in discussion 13(30.2) 19(42.2)
Development of reasoning ability 10(23.8) 18(34.0) Difficulties in understanding contents 7(16.3) 6(13.3)

Bored with frequent discussion 6(14.0) &10)
Group cohesiveness 4.5) 6(11.3)

Conflict with other group members 5(11.6) 7(15.6)
Others 13(31.0) 13(24.5) Others 8(18.6) 6(13.3)
None 0(0.0) 2(3.8) None 49.3) 3(6.7)

Total 42(100) 53(100) Total 43(100) 45(100)
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