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ABSTRACT. In this study. the effects ol grouping method (homogeneous! helerogeneous) considering stu-

]tL o{"
a

dents' teamwaork skills on (heir conceptual understanding. perceptions of science learning environments, com-
municalion 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
resulls indicated thal there was no significant difference in the conceptions test scores. In the subeategory of
*students” negotiahon” of the pereeptions of scienee leaming environments test. high tcamwork skill students
perceived more positively in the heterogencous group. but low teamwork skill students in the homogencous
group. No sigmificant differences were tound in the communication anxiety. More students 1n the heter-
ogencous group percaived uncqual participation as a disadvantage of the small group discussions than those
m the homogencous group.
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Prediction phase

* Wrile |:r-.'-l:||| tinn works b m 0 Eroup

- Laboratory or demonstration

rSmall growp discussion hased  an
presenbed By potheses

' Wrile discussion workshees in o group

Reeonstruction & Consolidation phase

+ Class dizcussion

» Inteolisc: gnd explain scientific concepe
by teacher

S Application phase
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Fig. 1. Procedure of instruction.
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fuble 1. Means. stindard deviations. and adjusted means of the conceplions lest scores

[ ovel [Hemogeneous group (n=31) Heterogeneous group (n—32) Taotal
Ve

M SD Adi. M M SD Adj. M M SD Adi. M
ITigh 1093 433 1044 1331 384 10.13 12.20 4.28 1041
Low 733 4.99 7.80 4.94 295 8.33 6.27 4.27 8.006
Total 9.07 3.01 8.96 9.13 543 9.23 9.10 519 9.10
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Table 2. Two-way ANCOVA resulls on the conceplions test
SCOTES

Source of vanance SS dr 3 p
Covariate 42555 1 4169 000
Treatment 20 1 02 888
Level 3191 1 509 028
Treatment Level 2.15 1 21 648
03,

Table 3. Means, standard deviations. and adjusted means of
the pereeptions of scicnce learning envitonmnet test sCorcs

Homogeneous group
(n-31)

Helerogeneous group

I.evel (n-32)

M SD AGM M SD AdLM

Student negotiation
High 1957 415 1967 2319 333 2266
Low 2029 306 2035 1531 422 1568
Total 1997 354 2019 1925 534 1903

Personal relevance
High 20,79 471 2046 2250 292 2134
Low 17.06 317 1747 16.69 386 1735
Total 1874 3523 18.86 1959 448 1947

fabfe 4. Two-way ANCOVA results on the perceptions of
science learning environment test scorcs

Source ol variance SS dr F p

Student negotiation

Covariate 2011 1 143 234
Treatment 1082 1 8 381
Level 13695 | 9.85 003"
Treatment Level 19375 1 1407 000
Personal relevance
Covanate 3524 1 317 080
Treatment 323 1 30 383
Level 13037 1 748 008
Treatment Level 363 1 21 649

“p 0L
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25 Table 6. Two-way ANCOVA resulis on the communication
anxiety lesi scores
® Source of vanance 88 dr F p
g 20+ —o—High Covanate 425359 | 3677 000
» —e—~Low Treatment 38.19 | 33 5608
Level 17931 | .55 218
Treatment Level 238.63 1 2,06 136
15 :
Homogeneous Heterogeneous
Group
o . . o|Ab4. L=Ns] ¥|= &7 )-.-/Jt.lA FA1 vlhH ]
Fig. 2. Scores of students’ negotiation by the lesel of their I_M & =eloll nixl= 23 T v s
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Tuble 5. Means, standard deviations, and adjusted means of the communicationn anxicty' test scores

- Homogeneous group (n—31) TTeterogencous group (n—32) Total
Ve
M SD Adj. M M SD Adj. M M SD Adj. M
High 471 15.82 63.29 33.73 9.92 60.81 39.93 13.36 61.94
Low 63.24 13.82 62.71 7144 14.36 68.33 67.21 14.36 6322
Total G3.90 14.52 62.85 03.59 14.62 64.63 63.75 1445 63.73
fable 7. Swdents' perceptions toward small group discussions
ITomo-  Tletero- TMomo-  Hetero-
Advantages ZENCOUS  gencous Disadvantages geneols  gencous
(°») (o) (°a) (%0)
Development of communication atality 13(35.7)  14(264)  Unequal participation in discussion 13(30.2) 19(42.2)
Development of reasoning abality 10(23.8)  18(34.0)  Dhthicultics in understanding contents 7(16.3)  6(13.3)
Bored wath trequent discussion o(140) 4 89
Ciroup cohesiveness 4 9.5 6(11.3)
Contlict with other group members 5116y 713.6)
Others 13(31.0)  13(24.3)  Others 8(186)  6(13.3)
None of 0.0) 2( 38) None 093y 34T
Total 420100y S3(100) Total 430100) 43¢ 100)
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