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WISSAWAT LEEMONGKOL : A CLASSROOM ACTION RESEARCH ON
DATA ANALYSIS AND PROBABILITY USING CONSTRUCTIVISM TEACHING MODELS
WITH PROBLEM-SOLVING TEACHING METHODS FOR LOWER SECONDARY
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The purposes of this research were to develop a model for mathematics learning
activities, to study mathematics learning achievement, to study the ability to solve mathematical
problems and to study attitude in mathematics learning in data analysis and probability of lower
secondary school students using a constructivist teaching model with problem-solving teaching

methods.

This research each loop used an action research model consisting of 4 steps:

1. Plan 2. Act 3. Observation and 4. Reflection includes 3 learning loops; 1. Basic

knowledge of Data analysis and Probability 2. Probability and 3. Data analysis.

The target group used in this research were 33 lower secondary school students who
voluntarily studied in club activity period in the first and second semester of the academic year

2018, Chonburi "Sukkhabot" School, Mueang Chonburi District, Chonburi Province.

The data were collected by using 9 lesson plans of a constructivist teaching model
with problem-solving teaching methods, the test of learning achievement (Pre-test and Post-test),

ended-loop test (for problem-solving ability test) and attitude survey in mathematics learning.

Statistics used for data analysis were a percentage, mean, standard

deviation, process efficiency (E,/E,), and finding effectiveness index (E.I.). Analysis of the
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descriptive data was used to explain the research hypotheses.

The results of the research could be explained as follows:

1. The process efficient of teaching model based on the constructivist concepts with
problem-solving methods in data analysis and probability in the 1st loop was 70.51 / 69.70 while
in the 2nd and 3rd loop were the efficiency values were 83.60 / 79.29 and 80.88 / 81.57

respectively, which were higher than the criteria, 70/70.

2. For Learning achievement of lower secondary school students who had
participated in mathematics learning activities using a teaching model based on constructivist
concepts with problem-solving methods in data analysis and probability, the effectiveness index
of the classroom equals to 0.69, which was greater than the criteria of 0.5, The average score was

19.12 or 76.48% of the total score, representing a good learning achievement.

3. For the ability to solve mathematical problems of lower secondary school
students who had participated in mathematics learning activities using a teaching model based on
constructivist concepts with problem-solving methods in data analysis and probability, the group
effectiveness index of the Ist to the 3rd loop were 0.69, 0.76 and 0.79 respectively, which is

greater than the criteria of 0.5.

4. The average score of an attitude towards mathematics learning of lower secondary
school students who had participated in mathematics learning activities using a teaching model
based on constructivist concepts with problem-solving methods in data analysis and probability in
the 1st-3rd loop were 2.77, 3.01 and 3.16 respectively, which were higher than 2.50 points and

could be defined as quite high attitude.
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3. auannselumsuymnundinmans
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.. 1q: Y [ ~ ya ' Y
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§

2. 3msadregiuuu (Patterns)

§

3. Dﬁufs‘l}ﬂiyﬂTﬁhﬂﬂ’h (Solving a Simpler Problem)

§

4. Fuoulaynmdoundy (Working Backward)
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5. MIAFILNUNIN
6. MIATIAIT
7. 358109311 (Simulation)
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10 0.00 50.00 55.56 53.66 66.67
11 8.33 50.00 77.78 58.54 58.33
12 0.00 58.33 72.22 58.54 66.67
13 8.33 50.00 100.00 53.66 50.00
14 0.00 50.00 94.44 87.80 50.00
15 16.67 91.67 100.00 97.56 91.67
16 0.00 83.33 100.00 90.24 83.33
17 8.33 91.67 100.00 97.56 91.67
18 0.00 91.67 88.89 92.68 50.00
19 0.00 91.67 72.22 92.68 75.00
20 8.33 91.67 61.11 65.85 91.67
21 0.00 91.67 72.22 92.68 91.67
22 8.33 83.33 100.00 90.24 83.33
23 8.33 83.33 66.67 58.54 5833
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AN Younzvoanziuuild
flouiseu MR 1 AU 2 UM 3 Me9s 1
2993 1
24 0.00 83.33 88.89 75.61 50.00
25 0.00 83.33 83.33 90.24 66.67
26 0.00 83.33 88.89 87.80 58.33
27 0.00 50.00 94.44 75.61 58.33
28 0.00 50.00 88.89 97.56 83.33
29 8.33 50.00 83.33 75.61 83.33
30 0.00 50.00 83.33 65.85 5833
Mg 3.06 68.89 79.44 77.80 70.28
Usz@NEMN (Effective) YOINITZUIUMS 68.53
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vl Younzvoanziuuild
flouiseu U 4 HHUR 5 UM 6 Me995 2
1495 2
1 33.33 56.25 62.50 83.78 5833
2 16.67 100.00 100.00 75.68 66.67
3 25.00 62.50 87.50 64.86 100.00
4 0.00 50.00 68.75 78.38 50.00
5 50.00 81.25 100.00 81.08 75.00
6 33.33 93.75 62.50 72.97 50.00
7 33.33 93.75 93.75 81.08 75.00
8 33.33 56.25 100.00 86.49 5833
9 33.33 68.75 100.00 89.19 100.00
10 33.33 93.75 100.00 78.38 91.67
11 0.00 50.00 68.75 83.78 41.67
12 16.67 93.75 62.50 81.08 91.67
13 16.67 4375 100.00 45.95 5833
14 0.00 118.75 93.75 86.49 66.67
15 0.00 100.00 87.50 81.08 100.00
16 16.67 93.75 87.50 86.49 91.67
17 0.00 100.00 87.50 91.89 83.33
18 0.00 87.50 93.75 94.59 83.33
19 25.00 93.75 93.75 72.97 83.33
20 0.00 75.00 93.75 56.76 100.00
21 0.00 81.25 93.75 81.08 91.67
22 0.00 81.25 100.00 83.78 66.67
23 16.67 93.75 93.75 48.65 75.00
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AN Younzvoanziuuild
flouiseu U 4 HHUR 5 UM 6 Me995 2
2995 2
24 0.00 81.25 100.00 72.97 100.00
25 33.33 93.75 87.50 81.08 91.67
26 0.00 87.50 100.00 70.27 83.33
27 8.33 93.75 87.50 72.97 75.00
28 0.00 87.50 100.00 83.78 91.67
29 25.00 87.50 93.75 70.27 50.00
30 0.00 100.00 93.75 62.16 75.00
Mg 15.00 83.33 89.79 76.67 77.50
Usz@NEMN (Effective) YOINITZUIUMS 75.69
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vl Younzvoanziuuild
flouiseu R 7 WU 8 MR 9 Me995 3
2495 3
1 16.67 90.00 53.85 66.67 3333
2 0.00 70.00 76.92 80.00 75.00
3 16.67 100.00 69.23 73.33 91.67
4 16.67 60.00 76.92 66.67 5833
5 0.00 100.00 100.00 80.00 100.00
6 0.00 80.00 61.54 80.00 75.00
7 16.67 100.00 9231 73.33 83.33
8 16.67 90.00 61.54 73.33 83.33
9 0.00 100.00 9231 80.00 91.67
10 0.00 100.00 9231 80.00 100.00
11 16.67 70.00 76.92 66.67 58.33
12 25.00 100.00 76.92 80.00 100.00
13 16.67 60.00 69.23 26.67 41.67
14 25.00 70.00 84.62 80.00 66.67
15 33.33 90.00 84.62 86.67 91.67
16 16.67 90.00 84.62 80.00 100.00
17 25.00 100.00 84.62 86.67 91.67
18 33.33 100.00 100.00 80.00 91.67
19 16.67 100.00 69.23 80.00 83.33
20 25.00 60.00 76.92 40.00 91.67
21 16.67 100.00 100.00 86.67 100.00
22 16.67 90.00 76.92 86.67 75.00

23 16.67 80.00 38.46 40.00 75.00
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Aun Yaunzvoanziuuild
flouiseu R 7 WU 8 U 9 Me995 3
2993 3
24 16.67 100.00 84.62 80.00 100.00
25 0.00 90.00 76.92 80.00 100.00
26 8.33 100.00 92.31 86.67 83.33
27 0.00 100.00 46.15 80.00 66.67
28 16.67 100.00 76.92 93.33 91.67
29 0.00 70.00 53.85 80.00 75.00
30 8.33 100.00 46.15 80.00 75.00
Mg 13.89 88.67 75.90 75.11 81.67
Usz@NE NN (Effective) ¥OINIZUIUMS 72.63
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it AzIUUADY AZUUURAY Sonny MAvH
5uu 15uu VOINZUUY szandwa
(25) (25) nATPUNNG 5181ANA
1581

1 4 11 44.00 0.33*
2 5 21 84.00 0.80
3 7 17 68.00 0.56
4 8 17 68.00 0.53
5 20 20 80.00 0.00*
6 9 11 44.00 0.13*
7 3 14 56.00 0.50
8 5 21 84.00 0.80
9 5 21 84.00 0.80
10 5 21 84.00 0.80
11 5 16 64.00 0.55
12 6 20 80.00 0.74
13 5 13 52.00 0.40%
14 3 20 80.00 0.77
15 2 23 92.00 0.91
16 4 21 84.00 0.81
17 8 22 88.00 0.82
18 4 22 88.00 0.86
19 2 21 84.00 0.83
20 5 17 68.00 0.60
21 2 15 60.00 0.57
22 3 22 88.00 0.86
23 5 17 68.00 0.60
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AuN AZUUUNDY AZUUUHAY Sounz MA¥H
= = a a
ey ey VBINZUUY szanswa
(25) (25) NATOUNAY 518YANA
=
ey
24 10 21 84.00 0.73
25 10 22 88.00 0.80
26 10 21 84.00 0.73
27 4 20 80.00 0.76
28 8 21 84.00 0.76
29 3 19 76.00 0.73
30 2 20 80.00 0.78
AZUUMIDE 5.21 17.18 75.60 -
e TSR AT 3.60 3.28 - -
MANIFIU

= mneiemastilsz@ninaoynaaioondi 0.5
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1 J
A15199 27 GI15N!,l,ﬂ'ﬂﬂﬂﬁﬂﬂlﬁ@ﬂﬂ?ﬂﬁ]ﬂ1ﬂ?ﬁ1ﬂ3‘1JLL‘]JUﬂﬂﬁ@ﬂ’)ﬂﬂaﬁﬂq‘lﬂﬁﬂﬂﬂﬁﬁﬂu

agiamans
Hoil 10C D , Wams
02< p<os AN 0.2 finien
1 1.00 0.50 0.33 1%
2 0.33 0.33 0.44 13i14
3 1.00 0.50 0.22 ail4%
4 1.00 0.73 0.44 14
5 1.00 0.77 0.11 13i14
6 1.00 0.57 0.67 1%
7 1.00 0.40 0.00 ail4
8 1.00 0.87 0.44 13i14
9 1.00 0.37 0.22 1%
10 0.67 0.20 0.44 1%
11 1.00 0.30 0.56 1%
12 1.00 0.83 0.44 13i14
13 1.00 0.80 -0.11 ail4
14 1.00 0.77 0.22 1%
15 1.00 0.23 0.44 1%
16 1.00 0.50 0.56 ail4
17 1.00 0.47 0.44 1%
18 0.67 0.23 0.33 1%
19 1.00 0.40 0.22 ail4
20 1.00 0.63 0.44 1%
21 1.00 0.23 0.22 13i14
22 1.00 0.30 0.22 1%
23 1.00 0.23 0.44 ail4
24 1.00 043 0.22 1%
25 1.00 0.77 0.22 13i14
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Hoi 10C P , Wans
02< p<os8 1NN 0.2 finnen
26 1.00 0.43 0.22 13i14
27 1.00 0.27 0.22 Tail4
28 1.00 0.47 0.11 13i14
29 1.00 047 0.33 1%
30 1.00 0.47 0.22 1%
31 1.00 0.23 0.67 1%
32 1.00 0.40 0.22 1%
33 1.00 0.40 -0.11 ail4
34 1.00 0.23 0.22 ail4
35 1.00 0.20 0.56 1%
36 1.00 0.43 0.44 1%
37 1.00 0.43 0.56 ails
38 1.00 047 0.56 1%
39 1.00 0.20 0.11 ail4
40 1.00 0.37 0.22 ail4
41 1.00 0.37 0.11 ail4%
42 1.00 0.30 0.22 1%
43 1.00 0.27 0.11 ail4
44 1.00 043 0.22 1%
45 1.00 033 0.33 1%
46 1.00 0.27 0.33 ail4
47 1.00 0.37 0.44 1%
48 1.00 0.23 0.22 1%
49 0.33 0.17 0.44 13i14
50 1.00 033 0.22 ail%
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A15199 28 GI15N!,l,ﬁﬂxiﬂ1‘iﬁ’ﬂLﬁ@ﬂ"ﬁjﬁlﬁ1ﬂ1ll’L’?ﬁfi%‘]JLL‘U‘Uﬂﬂﬁ@ﬂ’iﬂﬂ’)]ﬂﬁ1ﬂﬁﬂ1uﬂﬁ

Y a 4
l!ﬂﬂmﬂ1ﬂ1ﬂﬂmﬁﬁ1ﬁﬁ§

2
ey

10C P r Wan1y
29051 $oit 02<p<o0s WAANO02  fAaden
1 1 1.00 0.50 0.43 1%
2 1.00 0.25 0.14 1%
3 1.00 0.21 0.68 1%
4 1.00 0.38 0.14 i1
5 1.00 0.30 0.46 1%
6 1.00 0.30 0.39 i1
2 7 1.00 0.34 0.39 il
8 1.00 0.36 0.14 14
9 1.00 0.30 0.25 1%
10 1.00 0.67 0.25 1%
11 1.00 0.34 0.04 i1
12 1.00 0.43 0.21 1%
3 13 1.00 0.46 0.50 1%
14 1.00 0.32 0.14 1%
15 1.00 0.46 0.36 1%
16 1.00 0.59 0.54 il
17 1.00 0.45 0.25 1%
18 1.00 0.50 0.21 il
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A15199 29 9]ﬁN!,l,ﬂ'ﬂﬂﬂﬁﬁlﬂlﬁ@ﬂﬂal}ﬂﬁ1ﬂ1ﬂﬁ1ﬂ%"ULL‘]JUfﬂl%ﬂﬂﬁd@ﬂﬁﬁﬂu¥]ﬂﬁﬁ1ﬁﬁ§

v
Y A

a < v A
ANNAAUHTHYDINIBEIBIEY

von 2 R 10C T, Wana
vl 1 vl 2 AuUN 3 - fiataen
1 +1 +1 +1 3 1.00 0.26 Tail4
2 +1 +1 +1 3 1.00 0.49 1%
3 +1 +1 +1 3 1.00 0.15 ail4
4 +1 +1 +1 3 1.00 0.23 ail4
5 +1 +1 +1 3 1.00 0.43 1%
6 +1 +1 +1 3 1.00 0.40 14
7 +1 0 +1 2 0.67 0.31 14
8 +1 +1 +1 3 1.00 0.68 1ail4
9 +1 +1 +1 3 1.00 0.59 4%
10 +1 +1 +1 3 1.00 0.52 1%
11 +1 +1 +1 3 1.00 0.57 1%
12 +1 +1 +1 3 1.00 0.41 Tail4
13 +1 +1 +1 3 1.00 0.65 Tail4
14 +1 +1 +1 3 1.00 0.54 1%
15 +1 0 +1 3 0.67 0.34 1ai14
16 +1 +1 +1 3 1.00 0.25 13i14
17 +1 +1 +1 3 1.00 0.46 14
18 +1 +1 +1 3 1.00 0.49 Tail4
19 +1 +1 +1 3 1.00 0.40 1ai14%
20 +1 +1 +1 3 1.00 0.38 Tail4%
21 +1 +1 +1 3 1.00 0.45 1%
22 +1 +1 +1 3 1.00 0.34 13il4
23 +1 +1 +1 3 1.00 0.54 14
24 +1 +1 +1 3 1.00 0.44 1%
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MANUIN
v 4

amsaangiuui ldnansinuuunageuianadugniniemsisouves
aquithnany

Y Ay v 1 =
asanfosazvesnzuuui ldvesnquithuineluieesi 1

k2 Ay v 1 =
mauaasesazvesnzuuui ldvesnguithvueluicesi 2

v Ay v ' =
msansosazvesnzuuui lnveanguithvuieluiesi 3
ATUAAIALUUURAGIINMTAD VUL TADARAADM SIS BUATIAT AR VDA

nquithnmine
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aquithwine
Al AZIUHABUISEY AZUUUHAAUTY

1AN 25 AZIUY 25
1 8 22
2 9 21
3 7 19
4 3 23
5 4 22
6 4 21
7 5 17
8 5 20
9 5 17
10 4 11
1 5 21
12 3 22
13 10 21
14 9 21
15 7 17
16 3 19
17 4 21
18 10 21
19 7 17
20 7 16
21 5 20
22 5 13
23 5 21
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aun flouiseu UM 1 AU 2 U 3 naaseu

105 1 2195 1
1 8.33 90.00 138.46 253.33 91.67
2 16.67 100.00 123.08 180.00 83.33
3 0.00 80.00 84.62 180.00 100.00
4 16.67 100.00 123.08 266.67 91.67
5 0.00 70.00 123.08 253.33 75.00
6 0.00 60.00 130.77 253.33 75.00
7 8.33 70.00 84.62 173.33 91.67
8 0.00 60.00 92.31 253.33 83.33
9 8.33 50.00 92.31 160.00 58.33
10 0.00 80.00 123.08 240.00 75.00
11 0.00 70.00 107.69 253.33 75.00
12 8.33 110.00 130.77 246.67 66.67
13 0.00 80.00 123.08 220.00 58.33
14 0.00 60.00 123.08 260.00 50.00
15 0.00 80.00 107.69 146.67 50.00
16 8.33 50.00 76.92 240.00 75.00
17 0.00 90.00 123.08 246.67 75.00
18 0.00 90.00 115.38 186.67 50.00
19 0.00 70.00 100.00 260.00 58.33
20 8.33 60.00 107.69 146.67 58.33
21 0.00 60.00 130.77 213.33 58.33
22 8.33 60.00 138.46 46.67 50.00
23 0.00 60.00 130.77 146.67 75.00
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aun flouiseu U 4 HHUR 5 AR 6 naaseu
1405 2 1495 2
1 0.00 160.00 123.08 226.67 83.33
2 8.33 150.00 92.31 240.00 83.33
3 0.00 120.00 107.69 166.67 91.67
4 0.00 160.00 123.08 200.00 100.00
5 0.00 140.00 115.38 233.33 91.67
6 25.00 150.00 115.38 180.00 83.33
7 0.00 120.00 115.38 140.00 83.33
8 0.00 130.00 115.38 200.00 91.67
9 16.67 150.00 115.38 120.00 75.00
10 33.33 90.00 76.92 206.67 58.33
11 33.33 90.00 123.08 213.33 58.33
12 0.00 130.00 123.08 206.67 66.67
13 0.00 140.00 123.08 173.33 83.33
14 0.00 140.00 123.08 206.67 91.67
15 25.00 100.00 107.69 160.00 100.00
16 33.33 150.00 115.38 200.00 83.33
17 16.67 150.00 123.08 213.33 91.67
18 0.00 130.00 123.08 180.00 100.00
19 0.00 90.00 84.62 193.33 58.33
20 0.00 90.00 84.62 206.67 41.67
21 0.00 160.00 115.38 213.33 66.67
22 16.67 80.00 123.08 113.33 58.33
23 33.33 110.00 123.08 220.00 100.00
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vl NoUSEU i 4 Ui 5 uuh 6 naesau

14995 2 24995 2
24 33.33 150.00 76.92 180.00 66.67
25 33.33 150.00 123.08 193.33 91.67
26 16.67 160.00 123.08 186.67 66.67
27 16.67 150.00 76.92 200.00 100.00
28 50.00 130.00 123.08 200.00 100.00
29 33.33 150.00 107.69 200.00 91.67
30 0.00 160.00 115.38 153.33 75.00
31 25.00 140.00 115.38 173.33 50.00
32 33.33 140.00 115.38 166.67 58.33
33 8.33 150.00 107.69 180.00 75.00
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aun flouiseu R 7 HUR 8 U 9 naaseu

1495 3 2495 3
1 25.00 100.00 84.62 86.67 91.67
2 33.33 100.00 100.00 80.00 100.00
3 0.00 100.00 92.31 80.00 91.67
4 33.33 90.00 84.62 86.67 100.00
5 33.33 100.00 100.00 80.00 91.67
6 16.67 100.00 69.23 80.00 83.33
7 25.00 60.00 76.92 40.00 83.33
8 16.67 100.00 100.00 86.67 91.67
9 16.67 80.00 38.46 40.00 75.00
10 16.67 90.00 53.85 66.67 33.33
11 16.67 90.00 61.54 73.33 83.33
12 16.67 90.00 76.92 86.67 75.00
13 8.33 100.00 9231 86.67 83.33
14 16.67 100.00 76.92 93.33 91.67
15 16.67 100.00 69.23 73.33 100.00
16 16.67 100.00 9231 73.33 83.33
17 16.67 90.00 84.62 80.00 91.67
18 16.67 100.00 84.62 80.00 100.00
19 16.67 60.00 76.92 66.67 58.33
20 16.67 70.00 76.92 66.67 58.33
21 25.00 70.00 84.62 80.00 66.67
22 16.67 60.00 69.23 26.67 41.67
23 0.00 100.00 92.31 80.00 100.00
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vl NoUSEU i 4 Ui 5 uuh 6 naesau

14995 2 24995 2
24 0.00 80.00 61.54 80.00 75.00
25 0.00 100.00 92.31 80.00 91.67
26 0.00 70.00 76.92 80.00 75.00
27 25.00 100.00 76.92 80.00 91.67
28 0.00 100.00 100.00 80.00 100.00
29 0.00 90.00 76.92 80.00 100.00
30 8.33 100.00 46.15 80.00 75.00
31 0.00 70.00 53.85 80.00 75.00
32 8.33 100.00 84.62 80.00 66.67
33 0.00 100.00 46.15 80.00 66.67
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A15199 34 ﬁ1i1ﬂllﬁﬂﬂﬂzlluumaﬂﬂ1ﬂfﬂiGIEJ‘ULL‘]_I‘1J’SlﬂLﬂ@]ﬂadﬂﬂ1il§ﬂuﬂﬁﬂﬂ1ﬁﬁ§ﬂlﬂﬂ

aquithwineswyana
foi OUBEUNDT 1 HOUFHUNDT 1 WAUSEUNDI 2 HAUIBUIDS 3

@ ) @ @
1 2.92 3.00 3.08 3.42
2 2.92 3.08 3.42 3.67
3 2.33 2.67 3.08 333
4 3.17 3.00 3.17 3.58
5 2.42 2.50 3.00 3.25
6 2.83 3.17 3.42 3.42
7 2.33 275 2.92 3.17
8 242 2.92 3.25 3.17
9 2.50 2.83 3.17 3.08
10 1.67 2.17 2.67 2.83
11 2.17 2.25 2.42 2.83
12 2.67 3.00 3.08 3.08
13 2.08 2.67 3.00 3.00
14 3.17 3.58 3.67 3.67
15 2.42 2.58 2.83 2.92
16 2.83 2.83 3.25 3.33
17 2.50 275 2.75 2.92
18 2.50 275 3.00 3.08
19 242 2.83 2.83 3.00
20 2.67 3.00 3.33 3.33
21 2.00 2.58 2.67 2.92
22 2.25 2.50 2.92 3.00
23 2.25 2.50 3.00 2.92
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$oi AOUIBEUINDT 1 HAIUGEUNDT 1 WAISEUNDI 2 HAUIBUINDT 3
) %) ) )
24 2.25 2.58 2.83 2.92
25 2.58 2.83 3.08 3.17
26 2.83 3.08 3.08 3.25
27 2.75 2.92 2.92 3.00
28 242 2.83 3.00 3.08
29 275 3.00 3.17 3.25
30 233 2.67 2.92 3.08
31 242 2.67 3.08 3.17
32 233 2.75 3.00 3.17
33 2.08 2.25 242 3.25
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