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DECELOPMENT OF A HIGH EFFICIENCY STANDING WAVES ON A
STRING APPARATUS FOR PERFORMING AND EXPERIMENT,
TEACHING AND LEARNING ACTIVITIES IN PHYSICS ON WAVES

AN ABSTRACT BY
THANONG AKKARATHEERANUN

DEPARTMENT OF CURRICULUM AND INSTRUCTION
FACULTY OF EDUCATION, SRINAKHARINWIROT UNIVERSITY
OCTOBER 2012



Teaching and learning physics on waves is difficult since apparatus is required in
order to allow learners to understand easily. However, over 90% of the standing waves on
a string apparatus sold in Thailand is not fully complete due to its frequency cannot
be adjusted. Therefore, the result from the experiment is not entirely corresponding to
theory. This research aims to develop a high efficiency standing waves on a string
apparatus for performing and experiment, teaching and learning activities in physics on
waves.

There are two steps including 1) development and efficiency verification 2) quality
evaluation by five physics experts. There are developments for vibration generator and
power amplifier which is efficient, easy to develop, low cost, and can be used with free
software. This software allows the computer to operate as a signal generator. Efficiency
verification is conducted in 3 parts as follows: 1) varying string tension with fixed frequency
and length 2) varying string frequency with fixed tension and length 3) finding velocity of
the waves on a string. The quality evaluation is performed by five physics experts in four
criteria using an evaluation form prepared by the researcher. The statistic used in analyzing
includes averaged value and standard deviation.

The research result shows that the developed apparatus allows 1) tension frequency
to be thoroughly and continuously adjusted starting from 1 Hz — 1,000 Hz 2) closed
loop of standing waves on string to be continuously displayed starting from 1 to 8 loops 3)
the velocity of waves on a string and linear mass density on a string to be determined quite
accurately with less than two percent of variances from a measurement of the linear
mass density 4) its development to be done easily with cost of materials lower than 1,000
Baht while its quality is equal to the apparatus with price higher than 10,000 Bath 5) well
performing and experiment, teaching and learning activities in physics on waves. The
physics experts evaluate the quality in many aspects and the overall result is very good
that is the average score is 3.77 out of 4.00.

According to the research, the experts suggests that teachers should be trained so
that they can develop the apparatus by themselves since the development is simple, and

low cost allowing students to have more apparatus than what they already have.
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y =y, +y, = Asin(ka-Ot)+Asin (ke + Ot)

= A{sin (kx- Ot ) +sin (kx + Ot )}

mnmmj’l,u?‘*mm%'Iﬂmﬁammd"n

a+b a—b
sina + sinb =2 sin ( ) cos ( )
2 2
e & kx - 0Ot + kx + Wt kx - Mt —kx — Ot
Awusin ( kx - Ot )+sin (kx + Ot ) = 2 sin ( )cos (
2 2

= 2 sin kx cos (- Ot)
= 2 sin kx cos Mt

I y = 2A sin kx cos (Ot (1)
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£
=

ezt AUl Iwe sin kx SAmngawiiny £ 1 dufausuniaagigavaInauiayinny

& a g §
2A T3 NAUULUD
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A
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, a X A . < a a X A
LW AAUULD sin kx = 0 UnABLNAYwIEE
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Welcome to the Yirtins Sound
Card MultiInstrument Setup
Wizard

Thiz will inztall Virting Sound Card Multilnstrument version 2.7 on
wour computer.

It iz recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.
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Select Destination Location
Where should Yirting Sound Card Multiinstrument be installed? "
i
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