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Abstract

Learning media in Mathematics by using Microsoft Excel software that assisted Visual Basic application is a tool that can be applied for
a more interactive visualization so that students better understand about mathematical concepts. Microsoft Excel is a software that serves
to process data in the form of numbers that are always associated with mathematical commands. In addition, the functions of commands
in Microsoft Excel can be applied in various fields such as Statistics, Economics and Finance, Mathematical Logic, and Engineering. If
using mathematical concepts with data processing. But it is not just a number, it can also be used to process objects on shapes or draw-
ings on images. This, of course, requires a function other than the mathematical functions of Visual Basic Applications, which can make
math tools more interesting. The advantages of Microsoft Excel with Visual Basic for Application (VBA) are (1) the images are more
interactive with different sizes and can make more; (2) more economical; (3)saving time; (4)the software is easy to find, and
(5)improving students 'understanding of mathematical concepts and foster students' sense of trust, especially in junior high school stu-

dents.
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1. Introduction

Learning media in mathematics is a tool to illustrate students so
that they can understand how to apply to various forms of prob-
lems related to mathematics. Mathematics is not a matter of num-
bers or mathematical symbols, but mathematics can help in solv-
ing problems when students can understand mathematics. In line
with the goal of the media of mathematics is to deliver the success
of students to master mathematical concepts [1]

Good media characteristics are media that can facilitate students'
understanding ability, students find it difficult to learn mathemat-
ics initially, using the media students can be more skilled to solve
problems [2]-[4]; in addition, good media can make students un-
derstand how to make the steps to get the right results; and subse-
quent good media characteristics, creating students for mathemat-
ics and being more active in problem-solving [5], [6]. In making
the media need to consider the time and place conditions so that
the media used more effective and meaningful for students.
Through the use of technology that many found one of them utiliz-
ing ICT[7], [8], is a consideration of effectiveness in the use of
learning media[9]. With the existence of ICT, work becomes easi-
er included in the field of mathematics education. The use of ICT
has much to do with functions in mathematics, especially in math-
ematical logic. ICT is a medium that can improve teacher quality
by creating a student-centered math learning atmosphere [10]. ICT
is effective in learning math so it makes the job easier.

Through the use of technology that many found one of them utiliz-
ing ICT, is a consideration of effectiveness in the use of learning
media. With the existence of ICT, work becomes easier included

in the field of mathematics education. The use of ICT has much to
do with functions in mathematics, especially in mathematical log-
ic. ICT is a medium that can improve teacher quality by creating a
student-centered math learning atmosphere [10]. ICT is effective
to make learning math easier.

One of the most appropriate ICTs for the manufacture of mathe-
matical media is Microsoft Excel because the software is rich in
mathematical functions. In Microsoft Excel, the use of as a numer-
ical processing developed its benefits in specific fields such as
statistics, finance, engineering and mathematical logic. Commands
in Microsoft Excel relate to math so as to facilitate the work in-
cluded in mathematics education.

Microsoft Excel is a software that provides images of various sizes
and shapes so that it can design according to the needs of props
materials. In Microsoft, Excel images can be ordered to move so
as to make the game more interesting [11]. The command to make
objects or drawings in Microsoft Excel to be interactive is to write
down the Visual Basic Application for Microsoft Excel code so
that it can run the program and the results of objects or images that
are static to be dynamic. So Microsoft Excel can be a software on
learning tools mathematics.

The use of Visual Basic for Application (VBA) for Excel is actu-
ally very broad in mathematical learning such as creating variable
equations and obtaining function results from variable equations
[12], utilizing images with algebraic relationships such as finding
Pythagoras theorem formulas ie adjusting the size of numbers for
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the sizes on the side- side of the triangle. In addition, VBA helps
students find the information obtained to get the conclusion [13]
The needs studied are junior high school students on how to im-
prove students' comprehension and confidence in solving the Py-
thagoras problem. There are some that must be mastered by stu-
dents is mastering the prerequisites or knowledge of mathematics
on a basis that is primarily Euclid geometry. The students' under-
standing of geometry must be based on interesting instructions
that make student development more significant [14].

Connecting geometry instructions using a computer will not stand
alone from several sources but uniting the learning and teaching
environment in the classroom [15]. The same thing about how
students have not understood geometry because many concepts of
geometric understanding have not yet integrated into the defini-
tions or theories of geometry.

To determine the Pythagoras theorem, a design is made of rela-
tionships with right triangles [16]. Triangle images will be created
in the image in Microsoft Excel and designed to prop using VBA
for Microsoft Excel.

2. Research Methods

The research method is not based on quantitative measurements
by judgment but with qualitative attempts to understand and inter-
pret [17] based on the observed difficulty of high school students'
ability and self-confidence questionnaires during initial mathemat-
ics learning before using VBA for Excel based games and end
after using VBA for Excel based game. The study was conducted
at a junior high school in one cimahi city with a class of 28 stu-
dents.

3. Results and Discussion

The difficulty of the vocational students encountered while study-
ing geometry is not yet able to understand mathematical symbols,
operating numbers and identifying the right images. This con-
straint is because students have not mastered the basic concept or
prerequisite mathematics well. Many of them, the work done is
practical and fast, but as the process works, many students end up
wrong.
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Fig 1: Student error on the first problem

In Figure 1 shows, that the first, the student of SMK has not been
able to provide information about the initial step by writing the
identity of the problem into a mathematical form. Secondly, the
student has been able to perform the calculation process of com-
parative worth, but at the step of the calculation process, the stu-
dents get difficulty to an understanding about the properties of
counting operations such sum and multiplication. And third, the
student is still incomplete giving the description of the triangle on
the base.
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Fig 2: Student error for the second question

In Figure 2, it shows the error of number 2, the first student is
correct about the result of the Pythagoras formula, but the multi-
plication process in search of the area of the triangle is still wrong
and has not discovered yet, how the 2V (7) result obtained from
the Pythagoras formula process. Secondly, students have been able
to describe triangular shapes but have not yet understood the types
of triangles, as illustrated that the student of a right triangular
drawing figure does not include symbols of angles 900 or right-
angled.
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Fig 3: Student error for the third question

In Figure 3, it shows students' errors when determining the answer
of which is faster when both people are in the same position at
point A. When the two people move in different directions, the
first person moves to point B and second person to point C The
students' answers do not show distance in the form of scalar value
or scale but in the form of statement or guess, in this case the stu-
dents have not understood the concept of Pythagoras theorem and
Pythagoras application into everyday life.

Based on these three problems, it shows the obstacles of junior
high school students, namely: first, the students have not been able
to master about prerequisites such as comparison, number multi-
plication operations, one variable equation; secondly, students
have not been able to relate the math of Pythagoras into everyday
life; thirdly, students have not been able to link between images
into the form of mathematical processes.

Table 1: Difficulties Of Junior High School Students About Phytagoras
Materials

No Student Difficulties Amount Presentation
Students

1 Applying images in mathematical 12 42.86 %
concepts
Mastery of basic mathematical

2 prerequisites on definitions and 26 92,8 %
theorems

3 Makm_g steps in the count 14 50 %
operation

4 Linking mathem_atlcal logic in the 16 57.14 %
process of counting
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Based on the three factors that are the constraints of students to
master the material Pythagoras, and solutions for learning objec-
tives Pythagoras lesson material can be achieved, the first to create
a strategy of learning media based on math games. The im-
portance of the use of images associated with mathematics,
viewed from the mastery of the material was the key to the weak-
ness of students on the mastery of the basic mathematics require-
ments of definitions and theorems such as the understanding of
line alignment, the distance of two points due to weak mastery of
Pythagoras theorem, and less able to understand the properties of
the process of counting addition and multiplication.

In general, students feel an objection, if the math is a routine and
monotonous activities that make students bored to learn math.
Basically that most students prefer games rather than having to
learn math. Though mathematics is also a fun math. Therefore,
teachers should create a medium of mathematics learning based on
the constraints found in the classroom.

It is certainly not easy for a teacher to acquire and create mathe-
matics learning media; this requires considerable consideration of
material costs and time of manufacture. The solution is the crea-
tion of ICT-based props that are based on Visual Basic Applica-
tion for Microsoft Excel or abbreviated as VBA for Excel. The use
of Microsoft Excel is the first to provide images of various shapes
and sizes tailored to the needs of utilizing the math function as a
command running Shapes or images.

The first design, making mathematical tools prerequisite about
fractions to understand the division of junior high school students.
The comparison is made for the two fractions whose goal the stu-
dent understands the movement of the denominator from the right
to the multiplication to the left, as well as the denominator of the
left segment, is moved to times on the right.
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Fig 4: Understanding Media Design
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Students will try from a few fractional comparisons and determine
larger and smaller by using the reason for the answer, the goal
students can understand the process of both comparisons. After
creating the drawing design on sheet 1, then entering the language
of the VBA for Microsoft Excel program in relation to the frac-
tion. While the coloring function of the new section is understand-
ing how many students are filling in the glass it understands the
student to declare the denominator on the fraction.

Ad. After that give the shapes section. Likewise for the second
glass in the same way on different cells. To design that VBA for
Excel to disappear, the parts and colors associated with denomina-
tors and numerators.

The second function serves to describe the part of the glass by
using a customized Shapes cell on a Sheet in Microsoft Excel so
that students understand the concept of fractional numbers.

‘Malce the appearance function of the glass part image

Sub section ()

Dim sheet As Worksheet

Set sheet = Worksheets(3)

Fori=1 To Range("A4")
‘Duplicate the stem with a new name
sheet.Shapes ("bar") .Duplicate Name=__ "bar" & i
'Adjusting the new bar width with the address cell widthon C16
sheet.Shapes ("bar" & i). Width=_ Range ("C16™). Width
'Adjust the new rod height based on the section formula
sheet.Shapes ("bar" & i) .Height=_
(10 /Range ("A4™)) * Range ("A1"). Height
'"Putting a new rod in accordance with position on cell C16
sheet.Shapes ("bar” & i). Left = Range ("C16"). Left
sheet.Shapes ("bar” & i) .Top=_
Range ("C16") Top-i* (10 / Range ("A4")) * Range ("A1"). Height
Nexti
'Closes the appearance function of the glass part image
End Sub

Fig 6: Encoding

The coloring function of the new stem is to understand the stu-
dents how many sections are filled with the glass this understands
the student to declare the denominator on the rupture.
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Creatting a numerator function

Sub numerator_1()

“calling the missing function here intent charge to empty the glass
Call missing

“The value of the numerator will increment 1 and the value of the numerator will appearin cell A2 |
Range("A2")=Range("A2")+ 1

“If the value on cell A4 s less than the value ofthe numerator in cell A2 then

If Range("A4") <Range("A2") Then
“The cell on A2 will be equal to the value in cell A4
Range("A2")=Range("A4")
“Closing the if function
EndIf
“calling function part function to determine part of glass
“The section istaken from Insert then Shape
Call section
“Calling the color function on the shape as part ofthe glass
Call coler
“Closing the numerator function
End Sub

Fig 5: Encoding

The above code specifies that the value or number for the numera-
tor will be displayed on cell A2 and on the glass part will be given
a green color while raising the shapes for the glass part depends on
the value or number on cell A4 as the denominator.

The part function depends on the value of the function of denomi-
nator_1 and the numerator_1, which corresponds to the number or
value of cells A2 and cell A4, at the beginning fractional, run on
the part of the denominator_1 and will appear the shape of the part
that divides the glass according to the division of values on cell

Fig 7: Understahding Media Dgsign About Phytagoras

Figure 7 shows, there is a connection fraction with Pythagoras
theorem, the students already understand the comparative compar-
ison of uniform, so students get the formula findings from Pythag-
oras. And the process way to find the formula as follows.

Known that ¢ =¢; + ¢,

The 1st triangle is similar to the big triangle (triangle before cut-

ting)

¢ a a?
—=—<—)C1=—
a c

The second triangle is similar to the big triangle (triangle before
cutting)

c, b b?
—=—oc =—
T ¢

b ¢

Because of c = ¢; + ¢, SO

a* b’ 2 2 2
c=—+—oc =a“+b
c c

In the making of the media, there are some very important lan-
guage factors in introducing a right triangle, two pieces of a right
triangle into different right-angled or triangular triangles, triangle
from right to left, top to bottom and playback triangle, to make the
three triangles illustrated each other congruence. And the main
code of the triangle as follows:
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Sub place_10)

eft = daun_1.Shapes ("triangle2"). Left
sheet 1.Shapes ("triangle2"). Top
eft = daun_1.Shapes ("tris
» = sheet_1.Shapes (“triangle3™). Top

1.Shapes ("triangles"”
("A1") = Range ("Al
ge ("A1") = 0 Then
Fori=1ToS5
sheet_1.Shapes ("triangle” & i) .Visible
sheet_1.Shapes ("button” & i) .Visible
Next i

msoFalse
msoFalse

ge ("A1") = | Then
sheet_1 riangle1"). Visible = msoTrue i
sheet 1 button1"). Visible = msoTrue

Fig 8: Encoding

The VBA code above shows the triangle stages of the right trian-
gle shape before being cut into the form of 2 right triangle pieces
and giving a description to the right triangle. From here students
will find the basic formula of the Pythagoras theorem. After the
students understand about Pythagoras, it relates the Pythagoras
theorem to the distance between two points.
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Fig 9: Identifying Phytagoras with right triangles

Figure 9. Showing the length of a line segment from two points
and then attributed to an elbow triangle so that the students can
easily identify the segment with the sides of a right triangle, con-
sisting of the arrangement elements ie the front side relating to the
y-axis and the sides with the axis x and obtained the distance for-
mula.

Distance = \[/(x — 0)2 + (y — 0)2 = /x2 + y?

It can be concluded that a line segment formed from two points
whose origin is not (0,0) is changed to (x;,y,), obtained,

Distance = \/(x — x)2 + (y — y,)2.
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Fig 10: Students are able to work on Pythagoras

Figure 10. Showing that students have been able to work on and
apply questions related to the Pythagoras theorem, by making
appropriate steps. From the final result in the learning in the class-
room, students' difficulties are obtained. This is similar to [18]
said that students' reasoning ability that obtains software-assisted
learning is better than students who get regular learning.

Table 2: Difficulties of Student In Junior High School About Phytagoras

Materials

No Student Difficulties Amount Students Presentation

1 Applying images in 3 1071 %
mathematical concepts
Mastery of basic

P mathem'at_lcal 2 714 %
prerequisites on
definitions and theorems

3 Making step; in the 1 3,57 %
count operation
Linking mathematical

4 logic in the process of 5 17,85 %
counting

Table 2 shows that students 'difficulties have been significantly
reduced so that learning of mathematics games using Visual Basic

Application for Microsoft Excel is more effective for students'
ability to understand high school. And it can be seen also Table 3
about student self-confidence questionnaire.

Table 3: Self-Confidence About Phytagoras Materials

No Student Difficulties Amount Students Presentation
Student independence in ®
. working on the problem & S
Dare to solve math o
2 problems 22 78,57 %
Dependence on the ®
3 teacher 5 17,85 %
Fear of making a .
4 mistake 8 28,57 %
Easy to understand math 0
8 while using media 49 e
More enthusiasm to
6 learn when already 24 85,71%
understand math

4. Conclusion

From the results of qualitative research that the increase of students
to master the ability of understanding when the math learning using
VBA-based math games for Microsoft Excel and the confidence of
students more have a positive response. And the VBA-based math
game for Microsoft Excel is an alternative to improving the under-
standing ability of junior high school students.
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