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59316308 : Major (MATHEMATICS STUDY)
Keyword : CREATIVE THINKING, 5E INSTRUCTIONAL MODEL, OPEN-ENDED PROBLEMS

MR. WATCHRAPHAN TONGJANTA : EFFECTS OF LEARNING ACTIVITIES BASED ON
5E INSTRUCTIONAL MODEL ANDOPEN-ENDED PROBLEMS ON CREATIVE THINKING AND
ACHIEVEMENT IN PROBABILITY THESIS ADVISOR : ASSOCIATE PROFESSOR SUABSAGUN
YOOYUANYONG, Ph.D.

The purposes of our study were denoted as (1) to compare the mathematical
creative thinking of probability of students being taught by learning activities bases on
5E instructional model and open-ended problems between before and after learning.
(2) to compare the mathematical creative thinking of probability of students being
taught by learning activities bases on 5E instructional model and open-ended
problems and those being taught by the conventional method. (3) to compare the
mathematics achievement of probability of students being taught by learning activities
bases on 5E instructional model and open-ended problems with the 70% criteria. The
research samples were 69 students in grade 10 at second semester of academic year
2020 of Rachineeburana School, Nakhon pathom province. The research instruments
were lesson plans, mathematical creative thinking tests and mathematics achievement
tests. Statistical analysis was analized by using t test and Analysis of Covariance. The
research founded that (1) The mathematical creative thinking of probability of students
being taught by learning activities bases on 5E instructional model and open-ended
problems was higher than before at .05 statistical significant levels. (2) the
mathematical creative thinking of probability of students being taught by learning
activities bases on 5E instructional model and open-ended problems was higher than
being taught by the conventional method at .05 statistical significant levels. (3) the
mathematics achievement of probability of students being taught by learning activities
bases on 5E instructional model and open-ended problems was higher than 70%

criteria at .05 statistical significant levels.
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13 8 18 28 8 18
14 11 21 29 15 16
15 8 17 30 16 22
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1 8 9 21 9 12
2 7 13 22 8 10
3 5 6 23 6 12
4 3 12 24 4 12
5 6 11 25 5 11
6 7 13 26 4 9
7 6 13 27 5 9
8 5 10 28 6 10
9 4 10 29 5 9
10 5 8 30 3 5
11 2 9 31 4 9
12 3 6 32 3 13
13 4 7 33 0 8
14 12 10 34 5 9
15 6 11 35 4 10
16 3 10 36 3 7
17 q 11 37 2 8
18 5 9 38 4 10
19 6 9 39 5 10
20 9 8
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Paired Samples Statistics

Mean N Std. Deviation = Std. Error Mean
Pair 1 post 19.0667 30 1.55216 .28338
pre 10.4333 30 1.90613 .34801
Paired Samples Test
Paired Differences
95% Confidence
Std. Interval of the
Std. Error Difference Sig. (2-
Mean Deviation Mean Lower Upper t df  tailed)
Pair 1 post - pre 8.63333 218905 39966  7.81593  9.45074 21.601 29 .000
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Tests of Normality

Kolmogorov-Smirnov” Shapiro-Wilk
group Statistic df Sig. Statistic df Sig.
post 1 126 30 200° .956 30 .249
2 134 39 075 .958 39 151

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Tests of Between-Subjects Effects

Dependent Variable: post

Type Ill Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1506.534° 3 502.178 158.642 .000
Intercept 536.371 1 536.371 169.444 .000
group 64.783 1 64.783 20.466 .000
pre 12.957 1 12.957 4.093 047
group * pre 595 1 595 .188 .666
Error 205.756 65 3.165
Total 14792.000 69
Corrected Total 1712.290 68

a. R Squared = .880 (Adjusted R Squared = .874)



Levene's Test of Equality of Error Variances®
Dependent Variable: post
F dfl df2 Sig.

1.606 1 67 .209

Tests the null hypothesis that the error variance of the dependent variable

is equal across groups.

a. Design: Intercept + pre + group

Tests of Between-Subjects Effects

Dependent Variable: post

130

Type Ill Sum of
Source Squares df Mean Square F Sig.
Corrected Model 1505.939° 2 752970  240.833 .000
Intercept 727.722 1 727.722  232.757 .000
pre 15.824 1 15.824 5.061 .028
group 412.351 1 412.351 131.888 .000
Error 206.351 66 3.127
Total 14792.000 69
Corrected Total 1712.290 68

a. R Squared = .879 (Adjusted R Squared = .876)

Estimates
Dependent Variable: post
95% Confidence Interval

group Mean Std. Error  Lower Bound = Upper Bound

1 18.353° .452 17.450 19.257
2 10.241° 374 9.495 10.987

a. Covariates appearing in the model are evaluated at the

following values: pre = 7.36.
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One-Sample Statistics

Std. Std. Error
N Mean Deviation Mean
post 30 16.4000 1.71404 31294

One-Sample Test
Test Value = 14
95% Confidence Interval of
the Difference

t df Sig. (2-tailed) = Mean Difference Lower Upper

post 7.669 29 .000 2.40000 1.7600 3.0400
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