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chanics. This paper is going to tackle the possible techniques students
do to gain a better understanding of the concepts of fluid mechanics.
With that, this review will also look at the impact of learning towards
the students based on the number of demonstrations that they are
making. This is where we will find out if there is a significant differ-
ence in the results with respect to the number of demonstrations per-
formed. This paper will also discuss the most appropriate approach a
beginner may take in handling a fluid mechanics class.
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Background

We chose to do this study while we were en-
rolled in a fluid mechanics class. We observed
that students seem to struggle learning fluid
mechanics and the complex theories that go
with it. Fully aware that there are pre existing
studies that are connected to the said topic, we
decided to create a systematic review of the
topic

Introduction
Rationale

It is not a mystery why students have diffi-
culty learning fluid mechanics. Mainly, this is
because of the considerable number of abstract
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concepts embedded in the subject, just like Ber-
noulli’s principle, dynamic pressure, and such.
(Li, X, and Zhou, A.J. 2022). Fluid mechanics can
be extremely perplexing for the average
learner. Students may find it challenging to
overcome misconceptions like these. Multiple
sorts of exposure to each topic, such as lectures,
problem-solving, and reading assignments, can
be beneficial, but demonstrations provide an
additional type of exposure that is not only in-
formative and visual but also pleasant. (Garri-
son, L., and Garrison T., 2015). With that, this
review aims to get a better view of the learning
efficiency through demo teaching.
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Statement of the Problem

The main goal of this review is to compre-
hend the demonstrative teaching method of
learning in fluid mechanics. With that, this aims
to answer the following questions:

a. What are the techniques used for students
to better understand fluid mechanics?
b. What are the impacts on the learning pro-

cess based on the number of demonstra-
tions conducted?

c. Whatis the most appropriate approach for
a beginner to take in conducting fluid me-
chanics classes?

Methods

Eligibility Criteria

a. The publication date must be within the

years 2010 up to the present date.

Articles must contain content relevant to

demonstrative teaching.

c. Articles must contain content relevant to
teaching fluid mechanics.

b.

Information Sources

A systematic approach has been applied in
the study to search for articles on scholarly
websites with the use of Harzing’s publish or
perish software. Google scholar and Crossref
databases were utilized to find articles that are
relevant to our study. The key terms used are
“demonstrative teaching in physics” and
“teaching fluid mechanics” to look for articles.

Research Design

The researchers utilized PRISMA’s flow
chart in the selection of relevant studies
relating to the topic. PRISMA will give a more
organized and transparent flow of the studies
being used in the paper. A total of forty-four
related studies has been used as samples for
data extractions. These samples have already
gone through primary filters to ensure that
they would have somewhat relevant data to be
given.
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Review of Related Literature

According to Li X. (2022), the most likely
reason is the vast number of abstract ideas in-
volved, such as pressure losses, Bernoulli's
equation, and Reynolds number. Students are
also unable to connect mathematics to physical
facts. Introduce computer and multimedia
tools to augment the learning process so that
students may experience the "moving" fluid.
For the average learner, fluid mechanics can be
particularly perplexing. Most pupils, for exam-
ple, will tell you that as velocity rises, so does
pressure. Students may find it difficult to over-
come misconceptions like these. Multiple types
of exposure to each topic, such as lectures,
problem solving, and reading assignments, can
be beneficial, but demonstrations provide an
additional type of exposure that is not only in-
formative and visual, but also enjoyable.

During a lecture, demonstrations can help
students pay attention and get a "feel" for the
topic, allowing them to believe the notion
they're learning (Garrison, L. A. 2015).

Teaching skills are a set of abilities that a
teacher must possess in order to comprehend
the challenges that students will confront dur-
ing the teaching and learning process and to
prepare the information to be taught (Apling,
M. 2019). Experimentation is a crucial aspect of
a fluid mechanics course because of the sub-
ject's nature. Laboratory practicals are fre-
quently included as part of the scheduled deliv-
ery of physical concepts courses. They let stu-
dents see the actual manifestations of nature.
They explain concepts and compare theoreti-
cal models to real-world results, and they can
accommodate different learning styles. These
justifications are relevant to fluid mechanics
courses. The nature of the subject often in-
volves the understanding of qualitative or
counterintuitive concepts that are best under-
stood through a tactile experience (Garrard,
et.al. 2020).

According to Corcoles et al. (2019), 88% of
students found that hands-on activities are bet-
ter for learning fluid mechanics, but this type of
method of teaching will require more time,
which 80% of the students were concerned
about. Students learn more effectively if they
predict what should happen first, then observe

physical phenomena before diving into govern-
ing equations and rigorous math. Students can
comprehend mathematical solutions, identify
errors in their solutions, and comprehend the
significance of the results as a result of their
conceptual understanding (Shih, A., 2017). Stu-
dents learn through practical situations that
pose challenges for them to solve. During the
learning process, students exchange opinions
with colleagues in order to build on the idea

(Soares, F., 2015).

It must be presumed that the instructor's
teaching tactics do not correspond to the ma-
jority of the students' learning styles, resulting
in a negative atmosphere of motivation and ab-
sorption for the teaching-learning process. In
general, the type of student that enrolls in Fluid
Mechanics knows very little about the subject
and is more interested in core courses than
multidisciplinary knowledge. There's also the
fact that the subject is taught alongside or even
after other fundamental disciplines.

To summarize, fluid mechanics students
can be characterized by some of the following
characteristics:

a. A lack of motivation that comes from not
knowing anything about its content.

b. The obligation to take the course, since it is
a common core subject for the degree,

c. Alackofinterest that results from not see-
ing its application or usefulness in terms of
their major or specialty.

d. A lack of satisfaction results from taking
the course and not reaching the estab-
lished expectations.

(Montero, P.]. et. al,, 2015).

Abstract theories and sophisticated mathe-
matical formulas are used to derive the major-
ity of concepts and laws in popular undergrad-
uate physics textbooks. It is extremely difficult
for students to master and comprehend the
physical sciences. concepts and principles in a
short period of time using sophisticated math-
ematical calculations The advantage of multi-
media courseware in the physical classroom as
a classroom teaching tool is dynamic simula-
tion, which can imitate students' interest is
piqued by visual experiments using unique an-
alog animation and good physical settings. As a
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result, students will be able to form distinct im-
pressions, acquire and understand physical
concepts and principles more quickly (Jian-
hua, S, 2012). Experimental teaching is a key
connection in developing students' abilities to
practice and innovate. The open modular ex-
perimental teaching mode is a successful
method of developing innovative ability
(Zheng, et al., 2013).

A series of classroom demo experiments
are being built utilizing simple devices such as
water tanks, pressure sensors, and timers to
make the teaching and learning process more
efficient. Hydraulic pressure, a Venturi tube, a
free jet, and big and minor pressure losses are
among the demonstration tests. In this article,
it discusses the specifics of these experiments,
as well as how to connect them to the funda-
mental theory. By introducing these simple in-
class demo experiments, there are some learn-
ing outcomes that the students are expected to
have. It is also seen that these practices are
helpful for students to understand and grasp
the knowledge that they should acquire so as to
maintain their interest in the topic being pre-
sented (Ang, Li, & Zhou, 2022).

Over 30 demonstrations and videos that
can be used to improve students' comprehen-
sion of fluid mechanics and pique their interest
in the different areas related to the said disci-
pline were presented. All of the topics covered
in a normal fluid mechanics course, including
hydrostatics, viscosity, control volume analy-
sis, similarity, Navier-Stokes solutions, pipe
flow, minor losses, and external flow, include
demonstrations and videos. The majority of the
demonstrations are low-cost and were created
by the writers and their students. The paper
goes over each of the demonstrations and films,
how they are integrated into the lesson, and
how to manufacture or obtain the demo equip-
ment. Demonstrations during a lecture period
can increase attentiveness and give the stu-
dents a "feel" for the topic, helping them actu-
ally believe the concept that they are learning.
These demonstrations also provide an excel-
lent memory point for the students to use as
their reference when they need to use these
particular concepts to solve problems (Garri-
son & Garrison, 2015).

Results
Study Selection

There were a total of forty-four studies that
had been chosen that seemed to be relevant to
the study. Of the total studies that were chosen,
only thirteen passed the screening based on the
eligibility criteria. There were some studies
that managed to pass through screening, but
were later on removed due to these reasons:
Duplicated file
b. Could not be accessed
c. Drifts away from the topic
d. Similar idea has already been included

p

Data Collection

The collection of data was aided by Har-
zing’s Publish or Perish software. Once relevant
studies has been chosen and have passed all of
the filters used for the inclusion criteria, we ex-
tracted data based on their abstract and review
of related literature. Some studies were
straight forward in giving their collected data,
but there were some studies that did not focus
on the specific aspect that we were looking for,
but they did have relevant information that we
required. We managed to collect broad ideas,
but we managed to narrow it down to give spe-
cific answers to the objectives of this review.

Data Analysis

The data was obtained from the related lit-
erature of this study about the integration of
demonstrative teaching and supporting theo-
ries of fluid mechanics. It presents the concepts
in relationship with the teaching demonstra-
tions of certain principles and with the effect
they can have on the acquisition of knowledge
of students in the lessons of that particular
field. The data pertains to the techniques used
by students to better understand fluid mechan-
ics; the impacts on the learning process based
on the number of demonstrations conducted;
and the relationship between the complexity
and quality of a topic.

Risk of Bias

In general, the study that was used may
contain very little bias, this is because of the
broad observations that were stated in the
studies used. Majority of the observations that
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were made for the data of the studies used en-
gineering students, this factor may pose bias, as
it does not utilize students that also take up
fluid mechanics.

Certainty of Evidence

The studies that were used for this review
gave similar outcomes, thus we can safely say
that the results are reliable. The studies were
also taken from credible sources. The results
also managed to clearly answer the stated
problems of the paper.

Discussions
a. What are the techniques used for stu-

(Corcoles, ]. et.al. 2019). During a lecture,
demonstrations can help students pay at-
tention and get a "feel” for the topic, allow-
ing them to believe the notion they're learn-
ing. These demos also serve as a great
memory aid for students when they need to
use these concepts to solve problems.
Demonstrations surely assist students in be-
coming more interested in the Fluid Me-
chanics subject. According to the studies be-
ing done, the majority of students said the
demonstrations helped them take a greater
interest in class discussions and understand
the concept of fluid mechanics.

dents to better understand fluid mechan- c¢. What is the most appropriate approach
ics? for a beginner to take in conducting fluid
Students seemed to prefer having mechanics classes?
hands-on activities as an alternative to reg- Other recent experiences that have
ular classroom discussions. Studies have successfully increased student motivation
shown that conducting hands-on activities have been based on games and atypical
stimulates the learning of students; it also experiments (Absi, Nalpas, Dufour, Huet,
lets the students remain interested in the Bennacer & Absi, 2011) and on touch screen
topic for alonger period of time (Garrison, L. devices used for dynamic learning
2015). Fluid mechanics is one of the oldest experiences (Kumar, Ramana, Afrin, Ortega,
branches of physics, and physics deals with Agarwal & Udoewa, 2013). Students are
its concepts in terms of mathematics. Stu- pushed into the wide unknown when the
dents tend to have a harder time under- subject of Fluid Mechanics is being
standing the concepts of physics if they are encountered. In relation to this discipline, it
only given in terms x of math. By using real has learning activities that are designed for
world problems, students are able to grasp students’ better understanding and
the concepts faster since they can see how learning. It would have a self-assessment at
they apply (Zheng, B. 2013). the beginning of the course that would be
completed individually by the students, and
b. What are the impacts on the learning this would be done online. This online
process based on the number of demon- questionnaire has the advantage of allowing
strations conducted? students or beginners to assess their own
As Fluid Mechanics and its subtopics are knowledge of the topic matter and the
associated with such certain applications course they will be taking. The goal is to help
and with the demonstrations they include, it students know where to find their starting
will greatly help students' learning pro- point in relation to the course. Differential
cess(Soares, F. 2015). They will practice and education was necessary since students had
improve their knowledge; with their inter- different specialties. Each group might
est piqued by these demonstrations, it will receive instruction, making the course more
be easy for them to understand and desire to appealing and valuable to each profile. In
explore more such fields. It simply implies general, along with lectures, the best
that with a greater number of demonstra- approach is to have activities to conduct,
tions, there would be a lot of ways as well to particularly demonstrations. The students'
make the students effectively and efficiently specialties should also be considered in
grasp the knowledge they should learn from order to impart the concepts of Fluid
a certain lesson in fluid mechanics Mechanics well; to make students
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understand and grasp the learning that they
should acquire.
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