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The aims of this research are as follows: (1) to compare the mathematical problem-solving abilities of
ninth grade students on the topic of surface area and volume before and after receiving Cognitive Guided Instruction
(CGl) with visualization; (2) to compare the mathematical problem-solving abilities of ninth grade students on the topic
of surface area and volume who received CGI with visualization with those taught normally; (3) to compare the
mathematical reasoning abilities of ninth grade students on the topic of surface area and volume before and after
receiving CGl with visualization; and (4) to compare the mathematical reasoning abilities of ninth grade students on
the topic of surface area and volume who received CGI with visualization with students who had been taught normally.
The sample group consisted of 77 ninth grade students obtained by Cluster Random Sampling. The tools used in this
research were as follows: (1) 13 teaching and learning management plans by CGI with visualization; (2) 13 normal
teaching and learning management plans; (3) a test to measure mathematical problem solving-abilities with four items
with a consistency index in the range of 0.67-1.00, difficulty in the range of 0.48-0.62, power of discrimination in the
range of 0.31-0.40, and a confidence factor of 0.95; and (4) a test to measure mathematical problem-solving abilities
with four items in the consistency index in the range of 0.67-1.00, difficulty in the range of 0.53-0.63, power of
discrimination in the range of 0.28-0.41, and a confidence factor of 0.87. The statistics used for data analysis were
mean, standard deviation, and hypothesis testing by t-test. The results revealed the following: (1) after receiving CGI
with visualization, the mathematical-problem solving abilities of ninth grade students on the topic of surface area and
volume were better than before with a statistical significance of 0.05; (2) the mathematical problem-solving abilities of
ninth grade students on the topic of surface area and volume who received CGI with visualization were better than
students who had been taught normally with a statistical significance of 0.05; and (3) after CGI with visualization, the
mathematical reasoning abilities of ninth grade students on the topic of surface area and volume were better than
before with a statistical significance of 0.05, and (4) the mathematical reasoning abilities of ninth grade students on
the topic of surface area and volume who received CGI with visualization were better than students who had been

taught normally with a statistical significance of 0.05.

Keyword : Cognitively Guided Instruction, Visualization, Mathematical problem-solving ability, Mathematical

Reasoning ability
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14 1 10 34 q 18
15 2 15 35 1 12
16 1 12 36 2 13
17 0 8 37 1 12
18 2 13 38 0 9
19 2 14 39 2 14
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9 3 Bag NuRRwaziB3NIAT AauLA A lEFUN40ULLUUNR (AZWULLAN 20 AZLLL)

@i naulsu RAUTBY @] naulseu NG
1 3 14 21 1 12
2 3 15 22 1 11
3 4 14 23 0 6
4 2 12 24 2 13
5 i 17 25 1 12
6 2 14 26 3 15
7 2 12 27 2 12
8 2 11 28 3 15
9 2 12 29 0 9
10 1 8 30 1 10
11 2 12 31 2 11
12 2 13 32 2 12
13 5 16 33 2 12
14 1 10 34 2 11
15 2 11 35 2 12
16 2 9 36 2 12
17 1 8 37 3 14
18 1 7 38 q 15
19 q 17
20 2 13
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