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ABSTRACT

TITLE - : DEVELOPING LEARNING ACHIEVEMENT ON FLUID DYNAMICS
FOR GRADE 11 STUDENTS BY EXPERIMENTAL ACTIVITIES

BY : PRAPATSORN BOONTERNG

DEGREE : MASTER DEGREE OF SCIENCE
MAJOR : SCIENCE EDUCATION

CHAIR : ASST. PROF.UDOME TIPPARACH, Ph.D.

KEYWORDS : FLUID DYNAMICS / EXPERIMENTS ACTIVITIES / DESIGNING
APPARATUS

This research dealed with the design and development of an experimental apparatus for
learning fluid dynamics and improving learning outcome and students’ attitude towards experimental
activities. The sample group was 40 students of grade 11 of Sawangdaendin School Sakonnakhon
province for over 8 periods. The research tools consisted of 3 learning activity plans, 3 experimental
sets, and a learning achievement test with multiple choice, t-test, and normalized gain, <g>.
The research findings showed that the efficiency E1/E2 of the experimental apparatus for learning
fluid dynamics was 78.33/75.92. The academic achievement scores of the students were increased with
statistical significance at the .05 level. The students were satisfied with the learning activities at the

good level.
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unaNuIde 1509 Designing apparatus and students’ attitudes towards learning activities

on fluid dynamics

Prapatsorn BoomerngI and Udom Tipparachz‘

Department of Physics, Faculty of Science, Ubon Ratchathani University, Ubon Ratchathani
34190, Thailand '

'e-mails: prapat1827@hotmail.com and 2.udomt@hotrnail.com
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Abstract: We have designed and built an experimental apparatus for learning fluid dynamics:
continuity equation and Bernoulli’s equation. The apparatus were classroom Venturi flowmeters
made of clear glass by glassblowing method. The 40 gradell students of Sawangdeandin School
in Sakon Nakhon Province have used the apparatus to do experiments on fluid dynamics. We also
demonstrated the Bernoulli’s principle using the apparatus at Ubon Ratchathani University before
letting the students try them. The preliminary results show that the learning activities attracted
students’ attention greatly. The students learned actively and cooperatively. The students gained
active learning experience and satisfied the apparatus and learning activities on fluid dynamics
experiments in the level of 3.87 out of 5.

Keywords: Designing apparatus, fluid dynamics.

1. Introduction

Confucius, Chinese philosopher and reformer (551 BC - 479 BC), states that “I hear and 1
forget, I see and I remember, I do and I understand” and many experts and educators believe that
learners may pay more attention, gain, and retain more knowledge when they learn by active
learning methods such as doing experiments, hands-on experience, seeing demonstration and
group discussion [1-3]. However, many Physics teachers in a high school level are likely to
provide their students chalk and talk method which is considered that it is not good enough to
stimulate student's interests in learning as well as to assist students in concept formation in
Physics. Some teachers try to teach Physics by experimental activities, but they could not fine
suitable apparatus. In this paper, we present the method of making the apparatus for learning

activities on fluid dynamics so that students can learn by doing.
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2. Method

The classroom Venturi flowmeters were designed and produced by glassblowing method.
The home-made Venturi tubes consist of two clear glass pipes with different diameters 2.0 (the
main) and 0.8 (the constriction) centimeters joining together by glassblowing. The vertical pipes
are connected to the water main and to the constriction. These pipes are open at their upper ends.
The water levels within them will indicate the pressure at their lower ends. The design is shown in
the figure 1.

The apparatus was tested and tried by college students at Ubon Ratchathani University.
The high school students at performed experiments by connecting the pipe to water hose so that
water can flow from side to side and the water was drained. The students used this apparatus to do
experiments on the equation of continuity. The water in the pipe is allowed to flow continuously
and a small bead is put into the water. The sensors were setup so that the traveling time interval of
the bead passing through the big pipe and the small pipe can be measured. The velocity of the
bead can be calculated based on the distance between sensors and the time interval. The velocity

of the water is assumned that it is the same as the bead. The finished apparatus is shown in figure 2.

Water flow ’ Water flow

Fig. 1 Schematic diagram of home-made Venturi flowmeter for fluid dynamics experiments
From observation, the students also measured the height of the water goes to manometers and then

calculated the pressure to prove Bemnoulli’s equation: the some of the pressure, kinetic energy per

volume, and potential energy per volume is constant [4].

1 1
P| +_2_pV12 +pgh| = Pz +EpV22 +pgh2
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Fore simplicity, in this case we let potential energies between the big pipe and the small
pipe are the same so that they cancel out. The learning activities asked student to measure
velocity and measure the main and the constriction diameters so that they can calculate and test

the continuity equation [4],

Fig. 2 Photos of home-made Venturi flowmeter for fluid dynamics experiments

3. Results and discussion
The design was greatly successful. The trial showed that the apparatus worked perfectly.
We observed that if water flows too fast, it would eject out of the opened-end manometers.

Therefore, we have to let students adjust the flow rate so that the water would flow continuously
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and properly. The students enjoy observing and doing the experiments on fluid dynamics. The
interview results show that the students’ satisfaction is in the high level. They said they
experienced Physics on fluid dynamics as exciting and engaging activities. The survey shows that

students have positive attitudes towards Physics and leaming Physics in good level of 3.87 out of 5.

4. Conclusion

We have designed, produced, and used glass Venturi flowmeter apparatus for leaming
activities on fluid dynamics for grade 10 high school students. The experiments provided engaging
and exciting lessons for the students. The students can understand the concepts of continuity and
Bernoulli’s principle much better than lecturing lesson. The students’ satisfaction and attitudes

towards Physics and learning Physics are in a good level.
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