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Abstract 

 

The purpose of this research aims to investigate the achievement level, the knowledge level, 

the learning level, and the problem-solving level of students using fuzzy logic model and the factors 

that influence student achievement in mathematics. The 443 students consist of the students of the 

large school (65.2%), the students of the medium school (17.4%), and the students of the small school 

(17.4%). In this work, the instruments include (1) the test of knowledge level, learning level, and 

problem-solving level in the mathematics of students and (2) the questionnaire of factors that affect to 

the student achievement in the mathematics. The results show that the most students (38.83% ) have 

low achievement level in mathematics. Considering the mathematical ability of each aspect, it is found 

that the knowledge in the mathematics of students is in low level. The students' mathematical learning 

is in moderate level and the ability in mathematics problem solving is in low level. Factors affecting 

learning achievement in mathematics learning are mathematics grades ( x ), school sizes ( x ), and 

attitudes towards mathematics ( x ) which affect to the achievement at 0.01 statistical significance and 

achievement motivation ( x ) affects to achievement in mathematics at 0.05 statistical significance. The 

multiple regression equation is Y x x x x  and the regression 

coefficient is R  
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Figure 1. Comparison of boolean logic and fuzzy      

               logic 
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Table 1    

 

Table 1. Number and percentage of sample  

    classified by school 

Item Number Percentage 

Big school 289 65.24 

Sarakham 

Pittayakom 

128 28.89 

Pudung Naree 161 36.34 

Medium school 77 17.38 

Satit Rajabhat Maha 

Sarakham University

 

46 

 

10.38 

Maha Wichanukoon 31 7.00 

Item Number Percentage 

Small school 77 17.38 

Napho Pittayasan 45 10.16 

Nong Pho 

Wittayakom 

32 7.22 

Total 443 100.00 
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 Table 2    

 

Table 2.  Achievement level, knowledge, learning 

and problem solving of lower secondary 

school students in Maha Sarakham 

province using fuzzy logic, VL: very low, 

L: low, M: medium, H: high, VH: very 

high 

Level 

Percentage 

Achieve-

ment 

Know-

ledge 
Learning 

Problem 

Solving 

VL 1.58 7.90 7.45 8.13 

L 38.83 30.70 25.96 44.02 

M 27.31 23.02 31.38 25.73 

H 21.90 21.90 26.19 15.12 

VH 10.38 16.48 9.03 7.00 

Total 100.00 100.00 100.00 100.00 
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Table 3. The relationship of factors to learning 

achievement in mathematics learning 

of lower secondary school students in 

Maha Sarakham province 

Independent 

variable 

Pearson 

Correlation 

(r) 

Relationship 

Level 

x  0.162** Very Low 

x  -0.606** Moderate 

x  0.286** Very Low 

x  -0.627** Moderate 

x  0.371** Low 

x  0.363** Low 

x  0.303** Low 

x  0.208** Very Low 

x  0.387** Low 

x  0.246** Very Low 

 ** Instead statistical significance at 0.01 

 

Stepwise regression) 

 Table 4 Table 5 

 

Table 4. Hypothesis testing of fitting model using 

one way analysis of variance 

SOV df MS F P-value 

Regression 4  29,282   192  0.00 

Residual 438  153    

Total 442    

 

   Note: R=0.798  
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SE
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0.01 

R ) 0.798 

12.35 

 (R ) 0.637 

 63.7 

 

Table 5. Multiple regression analysis of factors 

affecting learning achievement in 

mathematics learning 

Selected 

Variables 
B t P-value 

Constant 55.709 12.199 0.000** 

x  -4.775 -12.151 0.000** 

x  -6.459 -16.594 0.000** 

x  2.822 2.511 0.012* 

x  3.331 4.09 0.000** 

** = statistical significance at 0.01 

* = statistical significance at 0.05 

 

 Table 5  



�e Sci J of Phetchaburi Rajabhat University

33

Volume 14 Number 2 July-December 2017

x

x

x

x

x

x

x

x

x

x

 value 

438 

442 

R

 ** 

x   ** 

x   ** 

x  

x ** 

 

 

 

0.01 

0.05

 

 

Y x x x x  

 

 

 

65.2 

17.4

17.4

 

38.83 

 (O-NET) 

3

50

2.00

Campbell [16] 

 

  

 

 

Castle [17] 

[10] 

 

 

 

 

 

2560 

 

 



�e Sci J of Phetchaburi Rajabhat University

34

Volume 14 Number 2 July-December 2017

  

 1.  2540

  

2540 :  

2.  

2548.  

  

 2544. : 

 

3. . 2557. 

 

2552 – 2561). . 

4. Zadeh, L.A.1965.  Fuzzy sets. Information and 

Control. 8(3): 338-353. 

5. Michael Gr. Voskoglou. 2011. Measuring  

Students  Modeling  Capacities : A Fuzzy 

Approach. Iranian Journal of Fuzzy Systems. 

8 (3): 23-33. 

6. Subbotin, I. Ya., Badkoobehi, H. & Bilotckii, N. 

N. 2004. Application of fuzzy logic to learning 

assessment. Didactics of Mathematics: Pro-

blems and Investigations. 22: 38-41. 

7. Voskoglou, M.G. 2011. Fuzzy logic and 

uncertainty in mathematics education. The 

International Journal of Applications of Fuzzy 

Sets and Artificial Intelligence. 1. 45-64.  

8.   2556.  

6 . 

. 

9.   2554.

3 

. 

10.  2553. 

4 

1. 

 

11. 

 

 

12. . 2560. 

. Southeast 

Bangkok Journal. 3(2): 1-13. 

13. Jantakoon, N. 2016. Statistics Model for 

Meteorological Forecasting Using Fuzzy 

Logic Model. Mathematics and Statistics. 4: 

95-100. 

14.  . 2559. 

. 

Pathumwan Academic Journal. 6(16): 45-57. 



�e Sci J of Phetchaburi Rajabhat University

35

Volume 14 Number 2 July-December 2017

15. Hinkle, D.E, William ,W. and Stephen G. J. 

1998. Applied Statistics for the Behavior 

Sciences. 4th ed. New York: Houghton Mifflin. 

16. Campbell FA. 1994. Effect of early 

intervention on intellectual and academic 

achievement: a follow-up study of children 

from low-income families. Child Development. 

65:684-698.

17. Castle, W. E. 1913. Simplification of 

Mendelian formulae. The American Naturalist. 

47: 555.170-182. 


