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ABSTRACT. The purposcs of this study were to imvestigate the correlation between the cogmitive level and the prob-
abalistic thinking level and to analvze the ctfeets of the probability activitics in Thinking Seience (TS) program on the devel-
opment of probabilistic thinking. The 219 7th grade students were sampled i the middle school and were divided into an
experimental group and a control group. The probability activitics in TS program were implemented to the experimental
aroup. wlile only normal cuniculum was conducted in the control group. The results of this study showed that most of 7th
arade students were in the conerete operational stage and used both subjective and quantitative stratcgy simultancously' in
probability problem solving. 1t was alsoe found that the higher the cognitive level of the students. the higher the probabilistic
thinking level of them. The sample space and the probability of an event in the construets of probability were first developed
as compared 1o the probability comparisons and the conditional probability. The probability activities encouraged the stu-
denis 1o use quanfilative siralegy in probability problem solving and to recognize probabilityv of an event. Fspecially. the

effectiveness was relativelv higher for the students in the mid concrete operational stage than those in any other stage.
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Table 1. Intervention activitics implemented i the experimental group

Activity Reasoning pattems  Contents

Spinning coins Probability - spinning the coin 30 times and getting the proportion of heads Huctuates
*caleulating the portion of total throws - plotting a graph

Combinations Combinations »sorting ol colored spinners and different foods - lighting (he lamp when with
the right combination. push the tester button on switch box - applving to the
problent ol seed germination

Tea tasting Probability - telling whether milk or tea has been poured Lirst - results of live coin spinning

Samphng: fishinapond  Probabnhty

- how to count fish population in a pond - prababihstic problem solving with

sampling extraction

Throwing dice Probability

- probabihty when throw a pair of dice
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fable 2. The {framework of the probubilistic tinking test
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Probability of an cvent (PF,) 3 the basis of subjec- the basis of quantita- onthe basisot”  probability’ measure

- tive judgements or  tive as well assub-  quantitative and adopts generative
Probubility compansons (PC) 4 unsyvstemalic way  Jective judgements  judgements andd systemalic
Conditional probability {(CP) 5 stralegies
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Table 3. The t-test results of mean scares of the cognitive level

Group n M* SD t
Experimental 107 493 1.28 0.968
Control 12 477 1.27 e

#['he score of [ull mark is 7.
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Fig. 1. The distnibution ol probabilistic thinking level of the
students in the pre-test.
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fable 4. The -lest results of probabilistic thinking level in the pre-test by construct

Experimental Contral
Construct (
n M* sD n M# sD
SS 107 2.53 0.82 112 249 097 0496
Pl 107 2.71 0.65 112 2.69 0.69 (1.252
PC 107 2.03 0.39 12 2.00 0.61 0.5347
CP 107 228 0.80 112 221 077 0.637
Total 107 240 0.32 12 233 (.58 0.662

*1he score of [ull mark is <.
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Fig. 2. The distribution of probabilistic thinking level of the
students in the post-test.
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tihie 5. The t-test wesults of probabilistic thinking level in the post-test by construct

Experimental Control
Construct L
n M** SD n \Y G SD
58 107 RA L 0.75 112 292 093 1 982+
PT. 107 305 0.38 112 2.80 0.62 3074
PC 107 224 0.63 112 2.06 0.63 2.199*
CP 107 240 0.79 112 2.10 0.74 2957*
Total 107 2.7 0.51 112 247 0.537 3.300*

o 0.03. **The score of full mark is 4.
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he vanation rates of probabilistic thinking level in the pre and posi-tesi

Level of post-test

Ievel of pre-test Group Total
| 2 3 4
| Fxperimental 300 230 250 100¢4)
Control 334 583 83 100¢ 12)
5 Expenimental 19 383 59.6 100 ¢ 32)
Control 7.3 47.2 453 100 ¢ 33)
3 Experimental 9.8 84.3 39 100 ¢ 31)
) Conitrol 21.7 783 100 ( 46)
4 Experimental
Control 100 100¢ 1)
Total Fxperimental 28(3) 24.3(20) 701 ¢75) 28(%) 100¢107)
Control EARES) 375¢42) 535.4(62) 100¢112)

{ ¥ The number of students.
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Fig. 3. The distnbution of probabilistic thinking level at euch
cognitive level in the post-test.
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Table 7. The Hest results of probabihstic thinking level at each cognitive level in the post-test

Expenmenial Caonirol
Cognitive level  Construct t
n M¥* SD n M** SD

SS 1.92 04 233 1.22 -0.595

PL= 217 1.17 233 1.22 -0.207

| PC 4 1.38 032 5 .63 049 -0.965

CP 1.35 034 1.72 0.87 -0.796

total 1.70 045 201 0.83 =0.6064

SS 263 0.67 2061 0.83 0.068

P 303 0.37 269 0.72 [.351

2A r’c 10 1.88 0.52 12 1.58 0.40 1487

cr 1.90 0.69 1.72 0.62 0.632

lotal 2.36 031 215 043 1.247

S8 294 0.63 2.65 0.96 1.477
PE 3.09 047 270 0.64 2.839*

2A 2B rc 30 2.07 0.51 35 1.87 0.54 1.493

cr 2.36 0.72 2.03 0.78 1.771
total 2.62 040 231 0.39 2.479*

S8 3.21 093 276 0.98 1.302

I’E 3.00 0.76 275 0.53 1.093

2B rc 14 2.32 0.77 17 224 0.76 0.311
cr 2.60 071 2.00 0.79 2.195*

total 278 0.64 244 0.539 1.580

Sh 348 0353 334 0.76 0.949

Pl 3.06 052 3.00 0.4 0.579

2Bi3A PC 43 244 0.58 38 2.30 0.58 1.082

CP 249 0.79 2.39 0.63 0.617

total 287 042 276 0.39 1.211

SS 333 082 347 119 -0.220

Pl 344 040 287 0.69 1.734

3A PC 6 271 046 3 240 0.72 0.864
CP 307 073 1 .96 0.73 2.501*

total 304 040 267 0.76 1.303

*p0.05. **The score of Tull mark is <.
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