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Abstract

In this paper, the effect of high school students on mathematics achievement by taking active participation and
absent of high school students was investigated by using fuzzy logic modeling. The questionnaire prepared by
the researcher is applied to the students to determine the active participation of the students. These written exam
scores are used in order to evaluate the absences and achievements of the students until the end of the 1st
semester written exam. In this study, inputs are active participation and absent, and output is mathematics
achievement. These data were tabulated, graded and transferred to Matlab and the model is obtained by using
fuzzy logic toolbox. The actual results obtained from this model with the output values R? review by making
the similarity rate is found to be 80%.

Keywords: Mathematics Achievement, Fuzzy Logic, Education

Bulanik Mantik Modellemesi ile Matematik Basarisi

Oz

Lise 6grencilerinin derse aktif katilimlar1 ve yapmis olduklart devamsizliklar ele alinarak matematik basarisina
olan etkisi modern optimizasyon tekniklerinden bulanik mantik modellemesi kullanilarak incelenmistir.
Ogrencilerin derse aktif katilimlarmi saptamak igin arastirmaci tarafindan hazirlanan anket Ogrencilere
uygulanmistir. Ogrencilerin 2018-2019 dgretim yili 1. donem 1. matematik yazili sinav tarihine kadar olan
devamsizliklar1 ve basarilarinin degerlendirilebilmesi i¢in bu yazili sinav puanlari kullanilmigtir. Bu ¢alismada
girdiler aktif katilim ve devamsizlik, ¢ikti ise matematik basarisidir. Elde edilen degerler ile veriler
olusturulmustur. Bu veriler tablolagtirilip derecelendirilmistir ve matlab programina aktarilarak fuzzy logic
arag kutusu kullanilarak model elde edilmistir. Bu modelden elde edilen ¢iktt degerleriyle var olan gergek sonug
degerleri R? incelemesi yapilarak benzerlik oran1 %80 olarak bulunmustur.

Anahtar Kelimeler: Matematik Basarisi, Bulanik Mantik, Egitim.
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Mathematical Success with Fuzzy Logic Modeling

1. Introduction

Mathematical modeling is the process of considering and interpreting a real-life problem
mathematically. The problem is defined, the data is collected and analyzed, then mathematically
formulated and a mathematical model is created. The found result is adapted to real life and
interpreted [1]. In this study, using the fuzzy toolbox in the Matlab program on the computer,
one of the mathematical models, the input variables are the active participation and absent of
the students, and the output variable is the mathematical success, then fuzzy logic modeling
method is applied. The concept of fuzzy logic was introduced by Zadeh [2]. In fuzzy logic, it is
desired to measure the degree of accuracy by determining how much the expressions are
realized by creating membership degrees to the expressions used in daily life [3]. Today, fuzzy
logic is used in economics, health, engineering, education, etc. It is preferred in many fields
such as In the fuzzy logic system, the input variables are blurred and the data obtained within
the rules are defuzzified and converted into numerical output values [4-7]. In this study, a
surface is obtained depending on the input and output variables in the fuzzy logic system and
the correlation percentages are calculated by comparing the system output data with the existing
data.

2. Material and Methods

The importance active participation of students in the lesson and the effects of their absence
from school on their mathematics achievement are discussed. The 'Active Participation
Questionnaire in Mathematics Lesson' was created by the researcher to determine the active
participation of the students. Absent was determined by evaluating the attendance documents
of student until the 1st Term 1st Mathematics written exam date. The study was carried out by
considering the scores they received in the 1st Term 1st Mathematics written exam applied to
the students with mathematics achieve obtained from the data,

It was transferred to the excel program, tabulated and evaluated.

The membership degree, n(x), is specified for each value in the range of the variable X, which
has lower and upper bounds such as X, and X,. Membership rating is between 0 and 1. As seen
in the graph, this curve, which changes with the values of the cluster members, is called the
membership function [8].
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Figure 1. Fuzzy Set

Fuzzy systems are systems in which fuzzy set principles are used in order to reach output
variables thanks to existing data and input variables. In the fuzzy model, the logical relations

between input and output take place by applying if-then rules.
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Figure 2. General Fuzzy System

Fuzzifier: It is the processor that enables to obtain fuzzy data by converting numerical input
values into linguistic variables, that is, verbal expressions.

Fuzzy Rule Base Unit: It contains rules with if-then commands that enable to examine the
logical relationships between input and output variables in the database.

Fuzzy Inference Engine Unit: It provides the inferences of the rules between the input and
output fuzzy sets to determine what kind of output the system will give depending on its inputs.
Clarifier: It transforms the fuzzy results found as a result of fuzzy processes into clear digital

output values [9-11].

3. Results and Disscussion

The data obtained for the research are as follows.
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Active Discontinuity | Success
Participation

89 5,5 46
100 2,5 77
100 1 91
88 1 92
55 15 66
93 2 92
26 1 73
54 3 47
92 2 85
74 8,5 10
61 5 27
38 0.5 52
71 2 30
96 4 42
68 2.5 10
74 8,5 15
69 2 14
58 7,5 20
76 4,5 36
66 1 70
87 15 62
80 4,5 68
67 1 81
72 3,5 50

72 3,5 64
84 1,5 78
86 2,5 84
63 6,5 24
85 3,5 52
80 5,5 64
90 1,5 97
53 15 55
94 3 77
72 3,5 50
72 15 58
88 5 50
71 2 22
98 15 100
86 0,5 86
86 0,5 100
78 0,5 85
75 1 81
57 2,5 28
82 0,5 92
81 8 26
69 6,5 50
67 12 43
95 15 100
80 1 91
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84 15 100 82 0 98
94 2 90 85 3 82
80 0 90 82 3 44
89 0,5 85
96 0 90
85 1 87

Obtained values are modeled by fuzzy logic method. In this study, while active participation
and absent constitute the input variables of the study, success also constitutes the output

variable. Thus, a two-input and output model was obtained.

Bl

APL (5) FLS
(mamdani)
15 rules
!g ? * Achievement (6)
Absentence (5)

System FLS: 2 inputs, 1 outputs, 15 rules

Figure 3. Main Diagram of Fuzzy Logic System

Thus, in the fuzzy logic model, a surface was obtained that determines the relationship between
active participation of students in the lesson and their absent from school and their mathematics

achievement.
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Figure 4. Surface obtained from the model

In the model obtained, output values were found in the fuzzy logic system for each input
variables. In the table below, the success values obtained by the fuzzy logic method are

compared with the success values available.

Current Values Fuzzy Logic 30 29,4
System Values

42 50
46 52,1

10 29
77 74,6

15 21,6
91 92

14 33
92 91,1

20 44,8
66 55,2

36 47,8
92 78,3

70 62,5
73 45,2

62 86,6
47 44,7

68 51,9
85 78,5

81 63,4
10 21,6

50 45,2
27 43,6

64 45,2
52 45,2
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78 85,9
84 744
24 442
52 62,2
64 485
97 843
55 53,6
77 744
50 452
58 41,7
50 62,8
22 294
100 84,4
86 942
100 94,2
85 88,2
81 69,6

28 44,1
92 92

26 27,6
50 33,1
43 36,2
100 84,4
91 74

100 85,9
90 783
90 BN

85 93,6
90 94,5
87 92,1
98 92

82 74,4
44 31,4

The correlation coefficient R? was calculated by comparing the existing success values with

the success values obtained from the model. When these values were compared in the study, it

is determined that the similarity rate was 80%.
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Figure 5. Comparison of Values

4. Conclusion

In this study, the effect of' active participation of students in the lesson and their absence from
school on their mathematics achievement is examined by fuzzy logic method. The active
participation scores of the students are obtained by adding the scores of the marked situations
in the survey study applied to the students. Student’s absent from school is determined for the
period until the 1st semester 1st mathematics written exam date, and their mathematics
achievement is considered as the scores they got from the 1st semester 1st mathematics exam.
In this study, while active participation and absent constitute the input variables, mathematics
achievement constitutes the output variable. After determining the rules for the relationships
between the inputs and the output, the model is obtained. On the surface obtained from the
model created with the fuzzy logic method, while active participation has a positive effect on
success, absent has a negative effect. High success is achieved in cases where active
participation is high and absent is low. It has been determined that there is low success in cases
where active participation is low and absent is high. In the study, the values obtained from the
fuzzy logic system are compared with the actual values, and the similarity rate is found to be
80%.

If this study is to be investigated later by another researcher to investigate the active
participation of the students in the lesson and their absent at school, which affects the
mathematics achievement, thanks to the model we have obtained with the fuzzy logic method,

we can enter our own data and obtain the results of mathematics achievement. In addition,
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research can be conducted by adding other factors that affect the success besides the active

participation of the students in the lesson and their absent from the school.
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Appendices

App. A. Active Participation Questionnaire in Mathematics Lesson

= © esson makes it easier

o ~| & o for me to learn.
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5 S/ 3| o > 7. | get up on the board

7: g o X % and tell the solution to
[<5) . .

§ < ; 2|73 my friends without

@ 8| 8| @ 8 itati

@ S| 8| 5| & hesitation.

1. I like to have a say in
the mathematics lesson
and participate in the
lesson.

8.The participation of
my friends in the
mathematics lesson in
he class allows me to

2.My math teacher
encourages me to ask
questions in the lesson.

pe more active in the
esson.

D.The use of different

3.My teacher's
feedback and hints in
the mathematics lesson
allow me to participate
in the lesson.

eaching methods in the
mathematics lesson
ncreases my interest
and active participation
n the lesson.

4.Getting a high grade
in the math exam
increases active
participation in the
lesson.

10.Feeling comfortable
n the classroom
environment  increases
my participation in the
esson.

5.When | understand
the purpose and
contribution of the
mathematics  course,
my desire to participate
in the course increases.

11. When | actively
participate  in  the
mathematics lesson, my
pelief that | can succeed
n the lesson increases.

12.My active

6.The use of materials
(visual tools, videos,
etc.) in the mathematics

participation in  the
mathematics lesson is
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effective in my self-
confidence.

not understand in the
math class.

13.When | speak, my
math teacher's careful
listening to me
increases my
participation in the
lesson.

17. | hesitate to stand up
at the blackboard in
math class.

18.Even though | know
he answer to the
question my teacher

14.My math teacher's
good communication
with the class increases
my participation in the
lesson.

asks in the math class, |
jon't want to take the
floor.

19.Getting a low grade
bn the math test reduces

15.Using mathematics
in daily life increases
my interest and
participation in the
lesson.

active participation in
he lesson.

0.The fact that my
classmates do  not
attend the mathematics

16. | do not hesitate to
ask about the things | do

esson reduces my
participation in  the

lesson.
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