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Abstract

This study uses a quantitative approach, testing the hypothesis through the chi-square distribution by
applying the goodness of fit testing method. In a real sense, the fit test is a hypothesis testing by comparing
the observed frequency with the expected frequency. Regarding good of fit, a distribution of observational
data, the calculation is based on the average value and observational data. Furthermore, hypothesis testing
is carried out to determine whether the frequency distribution of the observed results is in accordance
with the expected frequency distribution. Based on the suitability test procedure using the chi-square
distribution, that there are differences between Vocational High School (SMK) students towards the main
branches of mathematics. Students do not perceive that all major branches of mathematics are the same.
It is possible that some branches have major mathematics that are difficult to learn, so students prefer to
choose other things that are learned to master or easier.
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INTRODUCTION

Mathematics as a basic science is used
as a tool for solving problems of everyday
life, including science and technology.
Mathematics has many advantages: its
language and rules are well defined, its
reasoning is clear and systematic, and its
structure is very strong. With mathematics
a real problem can be made in a model
whose structure is clear and precise.

Mathematics is taught in schools with
the aim of equipping students with the
ability to think logically, analytically,
systematically, critically, and creatively. So
far, most students — in this case students —
do not understand the benefits of studying
mathematics. Not infrequently they feel

that learning mathematical concepts such

as geometry, algebra or calculus is less
useful (Andriani, 2015). In fact, without
realizing it, what is taught is not only
concepts but a systematic, logical, critical
and analytical way of reasoning that is
being honed. According to Prastyo (2011),
the way of mathematical reasoning is the
goal in getting used to math problems and
not just memorizing formulas to pass the
exam and after passing it is then forgotten.

Mathematical

functions, limits, integrals and so on, are

concepts such as
nothing more than the conceptual tools or
weapons of the human mind to dissect the
quantitative enigma of reality. Calculus
is a basic material that really needs to
be mastered well by every student, so
that students have a critical, logical and
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systematic scientific mindset, are able
to design simple mathematical models,
and are skilled in standard mathematical
techniques supported by reasoning
concepts, formulas and right methods
(Heri, 2005).

Geometry can be viewed as a deductive
system, so geometry can also be called
a deductive science. In geometry that
starts with the notion of bases, definitions
and postulates, theorems can be derived
logically and so on. Understanding
the base, definition and postulates that
determine the type of geometry (Budiyono,
2020).

Van de Walle (1994) reveals five
reasons why geometry is so important to
study. First, geometry helps humans have
a complete appreciation of their world.
Second, geometric exploration can help
develop problem solving skills. Third,
geometry plays a major role in other areas
of mathematics. Fourth, geometry is used
by many people in their daily life. Fifth,
geometry is enigmatic and fun.
to Usiskin

(1995) gives three reasons why geometry

Meanwhile, according
needs to be taught. First, geometry is the
only thing that can relate mathematics to
the physical form of the real world. Second,
geometry is the only thing that allows
ideas from other fields of mathematics to
be drawn. Third, geometry can provide
a non-single example of a mathematical
system. While Kennedy and Tipps (1994)
provide three reasons why geometry needs
to be studied. First, geometry increases
children's understanding of their world.

Second, reasoning and communication are
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two things that are inherent in learning
geometry. Third, many topics and skills
depend onstudents'spatial understanding.

So far there is no definite definition
of algebra so what we can do is identify
characteristics or issues related to algebra.
When we hear the word ‘algebra' at
school, the majority of things that come
to our mind are variables, equations, or
inequalities (Wijaya, 2016).

Considering the wide scope of algebra
which is more than just a variable should
make us expand the objectives of learning
algebra. Algebra learning should be aimed
at developing students' abilities in: (1)
understanding patterns, relations, and
functions; (2) representing and analyzing
mathematical situations using symbols
and algebraic procedures; (3) using
mathematical models to express and
understand quantitative relations; and
(4) analyzing change in various contexts
(NCTM, 2010).

Trigonometry mathematics covers
how a problem in real life is converted into
a mathematical model so that it is possible
to obtain a mathematical sentence form
which then with mathematical techniques
based on the appropriate formulation
can be carried out a calculation in order
to get a solution to the problem at hand
(Nasaruddin, 2013).

Logarithms are mathematical material
that is considered difficult for students
(Lestari & Prahmana, 2018), so to make
it easier for students to understand
logarithmic material, meaningful teaching
and learning activities are needed and a

good understanding of the prerequisite
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material (Widowati, 2013: 266). Students
must be able to master the concepts and
properties of logarithms before studying
logarithmic functions (Sinaga et al, 2014:
53).

Based on the background, this study
aims to provide a description the difference
preferences of students at the Vocational
High School (SMK) level towards the
main branches of mathematics. the
main branches of mathematics are
arithmetic, algebra, logarithm, geometry,

trigonometry, and calculus.

METHOD
This

approach, testing the hypothesis through

study wuses a quantitative
the chi-square distribution by applying
the goodness of fit testing method. The
goodness of fit test is also called the
goodness of fit test. In a real sense, the
goodness of fit test is a hypothesis testing
by comparing the observed frequency with
the expected frequency. Regarding the
goodness of fit of a frequency distribution
of observations, the calculation is based
on the average value and the frequency
of observations. Furthermore, hypothesis
testing is carried out to determine whether
the frequency distribution of the observed
results is in accordance with the expected
frequency distribution.

The chi-squared value is calculated by
applying the following formula below.

2
) Z”: (nl.j —el.].)

X =
= €

Where x* is the chi-squared value
calculated, nij is the frequency obtained

from observations in row i and column
j (certain cells). While e, is the expected

frequency of row i and column j.

RESULT AND DISCUSSION

The following is an image that provides
a simple overview of the simple order and
construction of the main mathematical
fields. Figure 1 included in WW Sawyer's
book, Mathematician Delight.

Geometry can be defined as a branch
of mathematics that studies points, lines,
planes and objects in space and their
properties, sizes and relationships with
each other. So, geometry can be seen
as a study that studies physical space
(Budiyono, 2020).

Freudenthal (1977) described algebra
as: “Itis the kind of algebra the Babylonians
started with. Was their algebra not algebra,
because their symbolism was not smooth
enough? Are 'length' and 'width' much
worse than 'x' and 'y' if you can give clear
recipes for solving quadratic equations
in such terms? Is it not algebra if the sum
of the first 10 squares is laid down in a
numerical formula that allows one to
extend the result to any n? This ability to
describe relations and solving procedures,
and the techniques involved in a general
way, is in my view of algebra such an
important feature of algebraic thinking
that I am willing to extend the name
'algebra' to it, as long as no other name is
proposed, and as far as I know no other
name has been put forward.”

In general, Freudenthal argues that
algebra is not only limited to symbols or
variables. He begins his description of

algebra by revisiting one of the well-known
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DIFEREMSIAL SINUS DAN

KOSINUS
PERSAMAAN KALKULUS
DALAM DIFERENSIAL
BENTUK GRAFIK TRIGONOMETRI
EKSPOMNENSIAL BINOMIAL
DAN POLINOMIAL
ALIABAR
ARITMATIEA GEOMETRI

Figure 1. Mathematical Building Structure

features of algebra, namely variables.
Freudenthal underlined that variables are
more than symbols in the form of letters.
Finally, Freudenthal ends his description
by emphasizing that algebra also includes
that

relations are one of the important elements

'relationships’. He emphasized

of algebraic thinking.
(from the Greek

trigonome = three angles and metrome

Trigonometry

= measure) is a branch of mathematics

dealing with the angles of triangles and
trigonometric functions such as sine,
cosine, tangent.

This research was conducted on 300
student respondents who were randomly
selected. In essence, respondents are asked
to answer questions about the main areas
that they like to study or are interested in
doing deepening. After all respondents
answered, their answers were recorded

and then displayed in the table 1 below.

Table 1. Variant Frequency Distribution of The Main Branches of Mathematical

Mathematical Arithmetic Algebra Logarithm Geometry Trigonometry Calculus

Varians

Number of 90 62
student re-
spondents
who chose

47 56 10
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Figure 2. Graph of Respondents' Answer Percentage

Based onFigure2. Thereisadescription
that out of 300 students, as much as 30%
prefer to study the main mathematics
field of arithmetic. Meanwhile, from the
total number of respondents, the lowest
percentage of students in choosing the
main field of mathematics in calculus.

The students who were therespondents
in this study were divided into 5 majors
or study programs including: automotive,
weaving, finishing, garment, and computer

study programs (see figure 3).

Meanwhile, according to gender or
gender, students who became respondents
consisted of 192 male students and 108
female students (see figure 4).

Through a series of testing procedures
applied in this study, the hypothesis can
be answered by the following mechanism:

Formulating the null hypothesis and
alternative hypothesis, for this study, the
null hypothesis states that the students'
preferences for each variant of the main

mathematics field are the same. While

OTOMOTIF

WEAVING

FINISHING

GARMEN KOMPUTER

Figure 3. Graph of Respondents by Major
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Figure 4. Graph of Respondents by Gender

the alternative hypothesis states that the
students' preferences for each variant of
the main mathematics field are different.
Symbolically, the null and alternative
hypothesis formulas in this study are

formulated as follows:

HO  :students have the same preference
for each variant of the main
mathematics field

H1  :studentshave different preferences
for each of the major math variants

Determining a certain level of
significance, in this study, the applied
significance level is 0.5%.

Formulating the test criteria, from the
description of this study, the number of
variants of the main mathematical fields
is 6 (six). Thus, the degrees of freedom
applied are 5 (6 — 1). Thus, the chi-squared
value in the table for a significance level of

0.5% and degrees of freedom 5 is 16,750.

Therefore, the test criteria applied are that
the null hypothesis is accepted if X* <
16,750. While the null hypothesis will be
rejected if X*>1 6,750.

To calculate the chi-squared value,
previously, a table regarding the actual
number of respondents and the expected
number of respondents for each variant
of the main mathematics field must be
displayed. This study tested the truth of the
null hypothesis which states that students
have the same preference for each variant
of the main mathematics field. Therefore,
the expected number of respondents for
each field variant is 50. This value is derived
from the division between the number of
respondents and the number of variants in
the main mathematics field. The frequency
distribution tables that can be displayed
related to this research in table 2.

Table 2. Number of Actual Respondents and Number of Expected Respondents

Mathematical Arithmetic Algebra Logarithm Geometry Trigonometry Calculus

Varians

Number of 90 62
student re-
spondents
who chose

Expected 50 50
amount

47 56 10

50 50 50
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Next is the calculation for the chi-
squared value. The magnitude of the chi-

squared value is:

2
2 . (nij_ei')
=)

I1=1 e,'j
2 2 2 2
(90-50)°  (62-50)° (35-50)° (47-50)°
50 50 50 50
(56-50)° . (10-50)*
50 50
1600 144 225 9 36 1600
—_—t—t—F—+—+——=
50 50 50 50 50 50

32+2,88+4,2+0,184+0,72+32="72,88

Formulating conclusions, from the
calculations that have been carried out,
the chi-squared value is 72.28. The value
is greater than the value in the table.
Thus, the null hypothesis which states
that students' preferences for each major
mathematics variant are equally rejected.
While the alternative hypothesis which
states that students' preferences for each
variant of the main mathematics field is
different is accepted.

CONCLUSION
Based on the goodness of fit testing
procedure that wuses the chi-square

distribution, it can be concluded that
there are differences in the preferences
High School (SMK)
students towards the main branches of

of Vocational

mathematics. Students do not perceive
that all major areas of mathematics are the
same. It is possible that certain fields in the
tields of mathematics contain material that
students find difficult, so students prefer
other fields that students tend to master or
are easier. Further research is needed that
deepens this research, especially regarding

why students are more likely to choose
certain fields in mathematics to study..
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