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Apparatus; Viscosity The purpose of this research was to develop a fluid viscosity
Coefficient; jetAudio; Subtitle coefficient apparatus using computer application that is
Edit easily obtained and used, namely jetAudio and Subtitle Edit

software. The research was conducted at Physics
laboratory in STKIP Singkawang and 5 secondary schools
in Singkawang City. The feasibility level of this apparatus
is known through validation by experts. Validation was
carried out by 3 physics lecturers. The results of the
validation stage were used for user tests by 10 STKIP
Singkawang students. From the results of the analysis
obtained 1) the results of validation by tool experts
amounted to 91.1% which were interpreted very good, 2)
the results of validation by material and content experts
amounted to 91.9% which were interpreted very good, and
3) the results of user tests conducted by students showed the
percentage of responses at 71.35% which was interpreted
good. Thus the apparatus is feasible to use and can be an
alternative in physics learning that can improve students'
skills and conceptual understanding.

INTRODUCTION

Practicum is an important part in learning physics, being able to train students' process skills and
thinking skills [1-2]. Along with the development of computer technology, many practicum activities
that utilize these technology applications to facilitate in getting more accurate data [1]. One of the
practicum activities is practicum to determine the fluid viscosity coefficient [3-8).

When the ball dropped into a fluid, first it moves accelerated under the influence of gravity, then slowing
down until the ball moves at a constant speed and finally stops at the bottom of the fluid [2]. This is
because, beside experienced buoyancy and gravity, the ball also experienced friction between the surface
of the ball and the fluid caused by the viscosity of the fluid [9]. The viscosity generated by the cohesive
forces between the molecules of the liquid and is a measure of viscosity of a fluid which is quantitatively
expressed by the coefficient of viscosity n [1]. The greater the viscosity of a fluid, the more difficult an
object moves in it [10].
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Various methods can be used in determining the fluid viscosity coefficient. One that can be used is the
falling ball method. First, the velocity of the ball will increase. But later, the ball will experience terminal
velocity, where the object's gravity is equal to the amount between Archimedes and Stoke's force.
Because of that, determining the value of viscosity begins with determining the terminal velocity [11].

Shanti used two coils as detection sensor to determining the viscosity of lubricant [6]. The two coils are
connected to the oscilloscope and the results are processed using freewave3 software. Terminal velocity
of the ball can be determined by calculating the gradient from the graph of distance against time. Hantoro
& Suharno used Tracker video analysis software to determining the viscosity of cooking oil [4].
Ramadhan et al used UGN3503 hall effect sensor as an iron ball detection sensor as it passes through
the fluid and causes the magnetic field of this sensor to change because the sensor is blocked by an iron
ball magnet, so the magnetic field changed to output voltage [8]. Determination of viscosity is mostly
done to find alternative methods that are easily obtained and used, and have better accuracy compared
to experiments using stopwatch.

Based on the previous research, the purpose of this research was to develop an alternative media for
learning about viscosity materials more thoroughly, namely by using jetAudio [12] and Subtitle Edit
[13]. jetAudio is used to record magnetic traces when a magnetic ball passes through coils on a tube,
while the Subtitle Edit is used to determine the ball's falling time between two coils based on jetAudio
recording data. It is also hoped that the apparatus that have been developed can be carried out in schools
so that it can be used as an alternative in learning activities. It also can train students to work
scientifically, and help understanding the basic concepts of viscosity.

METHOD

This research begins by establishing that the fluid viscosity coefficient apparatus can be
developed in the aspect of falling object data, by using jetAudio software and Subtitle Edit.
Then the feasibility test of the apparatus is carried out through validation by experts. Validation
was carried out by three lecturers. After being revised, a user trial was conducted by 10 students
of the STKIP Singkawang physics education study program.

Data from the the feasibility test results and the user trials results are converted into scores with
the provisions as in the following table 1.

Table 1. Convert scoring to numeric form

Category Score

Very Good 4
Good 3
Fair 2
Poor 1

To calculate the average score of each criterion, the following equation is taken:

3o X
n

1)
Where:
X = the average score for each aspect
X = the total score of each aspect
n = the number of respondent

Data obtained from the apparatus validation and user tests results were changed into a scale of
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four. Reference on changing the score to a scale of four can be seen in the following table 2.

Table 2. Convert scores to four scale values

no Average range Criteria
1 Mi+ 1,5 SDi < X <Mi + 3,0 Sdi Very Good
2 Mi+ 0 SDi<X <Mi+ 1,5 SDi Good
3 Mi - 1,5 SDi <X <Mi + 0 SDi Fair
4 Mi—3,0 SDi <X <Mi-15 SDi Poor
Where:
X : the actual score
Mi : the average ideal score
: Y (highest ideal score + lowest ideal score)
SDi The standard deviation of ideal score

1/6 (highest ideal score - lowest ideal score)

RESULTS AND DISCUSSIONS

The development research is based on the limitations of the apparatus in determining the fluid viscosity
coefficient in secondary schools. The limitation lies in the technique of recording the travel time of a
ball falling inside a tube. So with this, students are expected to understand the Stoke’s Law and
determine the fluid viscosity coefficient. The development carried out in this research is shown in figure
1.

Fig 1. The Development of Apparatus for determining fluid viscosity

The components of the apparatus that have been developed are as follows:
1. A computer that has JetAudio software and Subtitle Edit installed as time data sampling.
2. Tube made from neon lights.
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3. Coils with adjustable spacing.
4. Cables that connect the coil to the computer.
5. A magnetic ball used as a falling object

From validation by tool expert, an average validation result of 91.1% was obtained which was
interpreted very good and can be seen in following figure 2.

93,30%

91,70%

91,10%

88,30%

M Apparatus Design M Operating Technique B Usefulness Average

Fig 2. Tool Expert Validation Results

From validation by media and content experts, an average validation result of 91.9% was obtained
which was interpreted very good and can be seen in following figure 3.

0, 0,
95% 90% 87,50% 87,50% ) 100% . 91,70%

Validator 1 Validator 2 = Validator 1  Validator2 = Validator 1 Validator 2 = Validator1  Validator 2
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Fig 3. Media and Content Expert Validation Results

User tests were conducted by ten physics students at STKIP Singkawang. This stage is intended to
determine the student's response after conducting the fluid viscosity coefficient experiment by using the
apparatus that were developed. Students fill out evaluation sheet with 12 statements. The percentage for
overall student responses in user trials was 71.35% in good criteria. The user test results are described
in the following table 3.
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Table 3. User Test Validation Data Results

Students
Statement > Score % Ideal

=
o

32
32
32
31
35
37
37
32
36
37
33
12 37

71.35
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> Score 38 37 45 43 43 38 41 43 42 41 411 71.35%

Average 317 308 375 358 358 3.17 342 358 35 342 34.25

The apparatus is also equipped with practicum manual that contain explanations of the apparatus
components, experimental procedure guides, observation tables and student worksheets.

CONCLUSION

In this study, an apparatus has been produced to determine the coefficient of fluid viscosity using
jetAudio Software and Subtitle Edit as an alternative learning media, as well as a solution to the
limitations of practicum tools in Singkawang City secondary schools. From the results of the validation
and user testing, it can be concluded that the apparatus is appropriate to use as learning media in physics
learning.
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