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Abstract

Improving student’s participation in a science class is the major goal of every science
teacher which is paramount to the maximum attainment of lesson objectives. However,
student participation in the many activities and tasks assigned to them during each
classroom teaching and learning session appears to be declining, according to the
testimonials of several science professors. The lesson study cycle is a type of professional
development activity that enables teachers to collaborate to plan, carry out, and reflect
on lessons as well as to be able to enhance the flow of lessons across a number of cycles.
This collaborative approach to instructional development and improvement gives the
teachers a better means to study, think, and reflect on the way they teach a certain
lesson as well as understand the way the students think and learn the lessons the
teachers taught. Through a series of lesson study cycles, this investigation aims to
enhance a projectile motion lesson for grade 9 students. Because the lesson was tested
and used with actual students, this could improve the lesson's instructional flow. The
result reveals a highly improved instructional flow of the lesson in Physics, specifically
on projectile motion. Furthermore, the improved lesson plan becomes time-bounded,
possesses a clear focus, is specific, achievable, and relevant to the learners.
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Context and Rationale

Improving student’s participation in a science class is the major goal of every
science teacher which is paramount to the maximum attainment of lesson objectives
(Sabasales 2018, 43). A better learning environment as well as a careful crafting of the
lesson flow by the teachers would create an atmosphere that could carry out participation
and engagement with the learners (Kiat et al. 2020, 3625). These major elements of an
effective lesson flow are essential for maximum student participation and better
achievement of the lesson context. However, testimonies from various science teachers
reveal that students are less participative in the different activities and tasks given to
them during every classroom teaching and learning session. This notion was supported
by the study of Hadzigeorgiou (2005, 23-32) and that of Hadzigeorgiou and Stivaktakis,
(2008, 138) confirming that students’ interest is vital and pre-requisite to learning but
students fail to gain such factor due to a non-engaging lesson flow designed by some
science teachers.

One major cause of this phenomenon can be accounted for the failure of teachers
to test their plans in an actual teaching and learning scenario (Oser and Baeriswyl 2001,
1031-1065). Teachers from an informal interview profess that sometimes the planned
allotted time given to a certain activity within a certain lesson flow most of the time would
not be enough in the actual teaching implementation, which would eventually lead the
teachers to insist for the learners on doing the task quickly because they are running
out of time. Incidents like this would also lead the learners to become discouraged from
participating since they were not given enough time, and their outputs were done in a
half-hazard manner.

The collection of instructions and procedures that are incorporated into some
activities is another significant scenario that may be responsible for the learners'
declining interest in the actual teaching and learning process. Most of the time, learners
need help understanding the specified instruction in the various tasks and activities,
which makes them confused about what to do about the task leading to decreased
participation and engagement on their part. Unexpected scenarios like these during the
actual lesson plan implementation are a major problem that needs to be given deep
consideration by the side of the teachers and given appropriate action to produce a much
better and improved lesson flow to address the problem.

Furthermore, the transition from one part of the lesson flow to another is also one
of the most neglected phases of lesson planning. At times the transition becomes a
distinguishing factor that could affect the flow of the lesson. Due to the unpredictable
situation in the actual lesson implementation, students sometimes are affected by the
inappropriate transition procedure implemented by the teacher. Studies on the
adaptability of lesson plans suggest that even if thorough and careful the teachers are in
planning the lesson, there will always be an unpredicted scenario that will arise in the
implementation, which catches the teacher off guard, ruining the planned transition
process (Haynes 2007, 1).

The least learned competency in Grade 9 science, as revealed in the previous
school year’s assessment, falls in the context of projectile motion in Physics. This issue
on the content concept is also one of the challenges that need to be addressed by the
teachers to increase participation and engagement. The lack of content knowledge about
the subject matter would decrease student participation and engagement (Puad and
Ashton 2021, 253). Because of this notion, it can be inferred that there should be careful
and rigorous consideration needed on the side of the teacher to have an organized lesson
flow, making every activity, task as well as transition designed properly for it to become
favorable in driving the learners to maximum participation and engagement.

A lesson study cycle is a type of professional development activity that enables
educators to jointly prepare, carry out, and evaluate lessons with the goal of enhancing
lesson flow over the course of several cycles (Yazlik and Cetin 2020, 1). This collaborative
approach to instructional development and improvement gives the teachers a better
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means to study, think, and reflect on the way they teach a certain lesson as well as
understand the way the students think and learn the lessons the teachers teach (Hassan
and Ibourk 2021, 1-6). The most meaningful contribution a teacher can make is to
engage in collaborative undertaking to advance the quality of lessons in the teaching and
learning process. Lesson Study, in simple terms, is a means to better see the outcome of
a lesson plan by subjecting it to a series of implementation and reflections that would
lead to the improvement of the lesson flow because it was tested and revised according
to the actual responses of the learners from the varied task and activities set in the plan.
Eventually, this could presumably increase students’ participation and engagement in
the lesson content.

Various lesson study conducted on many concepts in physics shows a positive
result in increasing students’ participation and engagement in the teaching and learning
process. Studies have established that students’ interest in science increases as the
teachers use a lesson flow that undergoes a lesson study cycle (Madjdi and Rokhayani
2021, 911). Profound learning transpires when students participate in the lesson study
process. All these positive results in improving student participation through a lesson
study cycle compel the researchers to subject a research lesson into a lesson study cycle
to improve its efficiency in increasing student participation in various scientific contexts
(Cagiltay et al. 2019, 189).

This study intends to improve students’ participation by subjecting a lesson plan
to a lesson study cycle. The specific competency in grade 9 science covered in this
investigation is a lesson in projectile motion. This study further aims at improving the
lesson plan by going through a series of lesson implementation and reflection so that
actual testing of the lesson plan will be done to see the actual responses of the learners
when they are subjected to the set task, activities as well as transitions from one part of
the lesson to another. As an innovation and intervention strategy, this lesson study is
presumed effective in enhancing students’ interest and participation in the teaching and
learning process, which would lead to a higher academic achievement of the learners in
Physics.

Innovation, Intervention, and Strategy

The lesson study cycle is a cutting-edge method for enhancing the effectiveness
and quality of a lesson by putting it through a series of collaborative planning, teaching,
and observation activities as well as reflections for the lesson's improvement
(Bagherzadeh and Tajeddin 2021, 43-57; Hassan and Ibourk 2021, 1-6; Yazlik and Cetin
2020, 1). This intervention strategy involves a cyclical progression of the following steps:
choosing a focus; planning the study lesson or the research lesson; public teaching of
the planned lesson; focused observation of the lesson built on the set objectives;
evidence-based debriefing; modification based on the groups' reflection; reteaching of the
revised lesson; and evidence-based examination once more (Dudley 2012, 85-100). This
intervention strategy's major goal is to maximize student involvement and participation
in the teaching and learning activity, not to perfect the lesson plan or raise students'
achievement in the subject matter (Cagiltay et al. 2019, 189-205).

The diagram shown in figure 1 reflects the conceptual flow of the innovative
strategy employed in this investigation. This starts with the planning phase followed by
the Implementation phase and lastly the Post Lesson Reflection Phase. The following is
the detailed process implemented in the lesson study cycle.

Planning Phase. This stage includes the preliminary stage, which commences
during the forming of the lesson study team. The lesson study team includes the primary
key players in the conduct of the lesson study procedure. These identified key
participants were specifically selected for their expertise in the subject matters as well as
pedagogies applicable to specific content concepts. A qualifying criterion is formulated to
identify the members of the lesson study team specifically. The planning phase also
includes the planning of lesson study goals and objectives as well as designing the lesson.
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Planning the whole flow of the lesson study cycle is the last stage but it is significantly
the most essential part for this determines the success of the lesson study procedure.

Figure 1: Conceptual Framework of the Study

Planning Phase:
« Forming the Lesson
Study Team
+ Formulating the learning
goals and objectives
« Designing the Lesson
% Planning the Study Cycle

Implementation Phase: Post Lesson Reflection Phase:

¢ Demonstration Teaching %+ Reflection from the

+* Observation for the Teaching Demonstration
student’s actual response ¢ Discussion of the actual
to the task and activities |:> student’s response

¢ Observation on the time %+ Revision of the lesson
intended for every task as based on the reflection.
well as the transitions. + Write and Disseminate

Implementation Phase. This stage is sometimes considered the heart of the whole
lesson study cycle. In this part, a teacher member of the lesson study team will teach the
lesson to a set of learners while other participants of the lesson study team will be
observing the entire session. This demonstration process ensures maximum scrutiny of
the parts of the lesson on the part of the lesson study team. Observation scope includes
the responses of learners to the different tasks, activities, and transition strategies of the
lesson from one part to another. The main aim of the observation is to see some flaws of
the planned lesson, including the instructions specified in various activities, if it really is
clear in the end of the students. The time allotted for each task is also observed to see if
it is good enough for the learners to accomplish, as well as how the degree of difficulty of
the specified task and activities were designed if it really suits the level of the learners.

Post Lesson Reflection Phase. This is the last and final phase of the study cycle,
where the lesson study team will reflect upon the lesson demonstration and then
brainstorm how they will improve the flow of the lesson. Each participant of the lesson
study team will thoroughly give their observations and suggestions while others will be
listening. A recorder will take note of the entire procedure so that whatever the result of
the brainstorming will be incorporated into the lesson for improvement and better
delivery of the learning context. A series of cycles will be conducted to ensure that every
step, activity, instruction, task, as well as transition strategy, is improved and become a
better lesson, increasing the participation and engagement of the learners.

Action Research Questions

This study intends to improve the participation of students in Grade 9 science
lessons about projectile motion through a lesson study cycle. This was conducted among
Grade 9 students of Zamboanga del Sur National High School for the School Year 2022-
2023. This aims to improve the lesson plan in grade 9 science on projectile motion and
specifically seeks to answer the following queries:
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1. What are the remarks and observations noticed by the members of the lesson
study team during the first cycle of lesson implementation using the 7E
Model in terms of:

1.1 the flow of the lesson and its transitions from one part to another;
1.2 the students’ response to every part of the lesson; and
1.3 the time it takes for every task or activity included in the lesson flow?

2. What are the comments and suggestions derived by the lesson study team
for the improvement of the lesson plan for the first and second cycles?

3. How can the lesson plan in grade 9 science on the projectile motion be
improved and finalized?

Action Research Methods

Research Design

A lesson study cycle is an interactive professional development process that
involves teachers collaboratively planning, monitoring, evaluating, and improving
lessons together. The main goal of this process is to improve teaching practices through
careful examination of a single lesson. The study employed exploratory case study design
which relied on qualitative observational method. This research approach involves a
systematic method of gathering particularly valuable insights to explore the complex
behaviors of certain groups of individuals exposed to a particular situation. Specific
social interactions among the participants can be clearly observed within their natural
context.

Participants and/or other Sources of Data and Information

The study was conducted in Zamboanga del Sur National High School, Pagadian
City, during the Third quarter of the School Year 2022-2023. Participants include the
teachers who are members of the lesson study team and student participants, which
includes those who participated in the lesson demonstration in the first and second cycle.

Research Instruments

Research instruments utilized in this investigation include the lessons study team
comprising mainly the researchers of this study. As members of the lesson study team,
their goal in conducting this investigation is to gather substantial information and ideas
on how to enhance the lesson flow out from a series of responses of the learners with
respect to the plan laid by the lesson. Observations during the implementation and
demonstration of the lesson were utilized in the analysis to improve the flow and come
up with a better and easier means for the learners to understand concepts and
competencies taught in the lesson.

Furthermore, observation notes could be one of the most important instruments
in the data gathering of this study. These observation notes were crafted by the lesson
study team to be used as a basis for the reflection process. In addition, video
documentation and recording are also other instruments that is substantial in gathering
the essential information from the responses of the learners during the lesson
demonstration. This video recording is transcribed and being used during the data
analysis.

Data Gathering Procedure

This investigation primarily ensures the implementation of significant ethical
measures before, during, and after the data-gathering process as well as during the
analysis of results. An orientation was conducted by the researchers to identified
participants of this study. They were informed on the purpose, risk & benefit as well as
significance of the endeavor due to their involvement in the study. Moreover,
confidentiality and privacy were the utmost consideration implemented in the conduct of
the study.
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The study uses descriptive qualitative research design which primarily obtains the
data from observation and documentation. Furthermore, a detailed description of the
participation and responses of the learners were carefully observed and documented to
see the exact responses of the students as the teacher go through the designed flow of
the teaching and learning process. Before, during, and after are also detailly observed
and documented so that a more significant improvement will be contributed to the lesson
afterward.

Two major cycles were conducted, the first cycle includes the implementation of
the lesson plan through a class demonstration while the rest of the team was observing
and documenting the class responses to every part of the lesson. This was then followed
by a reflection and brainstorming of the actual effect of the lesson plan on the set of
learners. Based on the observations and comments, the lesson study team then shared
comments and suggestions for the improvement of the lesson plan.

The second cycle of the lesson study is followed by another implementation and
classroom demonstration to another set of learners by another participant of the lesson
study group. This was done further to test the improved lesson plan from the first cycle.
Critical observation and documentation were done by the rest of the members of the
lesson study team to see the effect of the updated lesson plan. The improved lesson plan
was finalized and served as the final output of the lesson study process.

Data Analysis

This study employs an exploratory observational qualitative research design where
observation and documentation are engaged in the data-gathering process. The
qualitative data gathered from the observation of class demonstration as well as
documentation of the responses of the learners in response to the planned lesson flow
was subjected to analysis using the Miles and Huberman model. This method of data
analysis includes a tabulation of the gathered observations, reduction of the data into
meaningful codes as well as making the context in a matrix for easy qualitative analysis
to come up with a conclusion necessary for the improvement of the lesson flow (Miles
and Huberman 1994, 12).

Results and Discussions

The results of our lesson study cycles provide valuable insights into the efficiency
of our teaching practices and the impact they have on student learning outcomes. In this
section, we will present and analyze the data collected throughout the cycle, highlighting
key findings and discussing their implications for our ongoing professional development
and improvement of classroom instruction. Two cycles were initiated during the conduct
of this investigation. The table below displays the different observations of the lesson
study team during the first cycle. Since the Lesson plan employed in this investigation
follows the constructivist approach, the researchers applied the 7E model. For a
thorough analysis, components of the lesson flow were subdivided into segments to
clearly examine the flow and be able to inspect if the parts included are okay or not.

Observations of the Lesson in the First Cycle Demonstration. The
demonstration teaching was implemented by one member of the lesson study team to a
set of grade 9 learners. Video recording as well as actual observation by the members of
the lesson study team was conducted. Other members were using observation notes to
really capture as much observation to the responses of the learners as well as the time
of the demonstration, including the behavior of the learners being subjected to these
different chunks of the instructional flow.

A few major observations can be enumerated during the demonstration teaching
of the first cycle of the lesson study process. As shown in Table 1. The elicit part
consumes much time compared to the allotted 5 minutes in the initial lesson plan. Time-
bounded lesson flows can help teachers provide equal learning opportunities to all
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students. By dividing the lesson into smaller, structured segments, teachers can ensure
that all students have the opportunity to participate and engage with the instructional
flow, regardless of their learning style or ability (Ambrose et al. 2010). In the case of the
initial elicit that this lesson employed it was clear that it failed to set things properly and
that it consumed more than the 5 minutes intended for it in the presentation. Upon
reflecting on what went wrong in the elicit part it was noticed that too many questions
were raised and most of the questions are hard to process for the learners, making them

spend much time framing appropriate answers.

Table 1: Summary of Observations During Cycle 1 (Elicit)

Parts of the
Lesson Plan

Lesson Flow

Observations

Improved Lesson
Plan

Elicit

= To elicit the
students’ prior
knowledge about
projectile motion,
play a video
showing the
different games
from Palarong
Pambansa 2018,
and after playing
the video, ask the
following questions
to the students:

= Guide Questions:

1. In which of the
games can you
observe motion in
two dimensions?

2. How will you
describe the path
traveled by the
ball?

3. What makes the
ball move in a
curved path?

4. What do you call
the curved path
being traveled by
the ball?

In a free throw, what
factors must be
considered by a
player when
attempting to shoot
the ball?

e Lesson Flow
There are too many
questions, learners
tend to get
confused when
bombarded with a
lot of questions.
Questions must be
specific and
simplified so that
the students can
easily process
them.

e Students’ Response
For question 1, the
students did not
immediately
understand what
is meant by
“motion in two
dimensions”.

e Time Allotment
This took up much
time and exceeded
the 5mins allotted
time.

» To elicit the
students’ prior
knowledge about
projectile motion,
play a video
showing the
different games
from Palarong
Pambansa 2018,
and after playing
the video, ask the
following questions
to the students:

= Guide Questions:

1. In which games
can you observe
motion in both
horizontal and
vertical
dimensions?

2. How will you

describe the path
traveled by the
ball?

3. In a free throw,

what factors must
be considered by a
player when
attempting to
shoot the ball?

To address this issue, the lesson study team revised the elicit flow by reducing the
number of questions. Some confusing questions were also simplified to reduce the time
it takes for the learners to process the different questions. As shown in Table 1 questions
were reduced from 5 to 3. Some questions were also paraphrased to simplify their form
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considering the level of comprehension the students could achieve. Simplifying questions
for learners is essential in ensuring effective learning and comprehension. Complex
questions can be overwhelming for learners, leading to confusion and a lack of
understanding. Therefore, it is crucial to simplify questions and make them more
accessible for learners to ensure they can fully engage with the material.

Research has shown that simplifying questions leads to increased comprehension
and retention of the concept buildup. A study conducted by the University of Wisconsin-
Madison found that simplifying questions improved students' understanding of the
material and increased their test scores (Ambrose et al. 2010). Furthermore, simplifying
questions can also promote critical thinking by encouraging learners to think deeply
about the material. By breaking down complex questions into simpler ones, learners can
focus on specific aspects of the material, allowing them to acquire a concentrated
understanding of the topic (Barkley et al. 2014).

Another major observation that was clearly noted in the demonstration teaching
is the difficulty of the learners to process the first guide question “In which of the games
can you observe motion in two dimensions?”. They find it hard to understand the term
“motion in two dimensions”. The lesson study team was able to notice this since much
from the responses of the learners. One response that led the team to consider it difficult
to understand is the answer of one student when he said:

“none sir... all games are still in the observable dimension” (SP12)

This answer of the students is a clear manifestation of misunderstanding of the
context being described by the question. To address this issue, the lesson study team
changed the question to “In which games you can observe motions in the horizontal and
vertical dimensions?” This seems to be simpler and probably aligned with their field of
comprehension. As educators, we must ensure that we are using language and
questioning techniques that are accessible and appropriate for learners to encourage
active engagement and learning (Ambrose et al. 2010).

The enumerated observation in the Engage part shown in Table 2 reflects a few
major issues that need to be addressed. Same with the observation of the lesson study
team in the elicit part, the teacher exceeded the 10-minute allotment in the Engage part.
Assumptions like dragging moments due to the slow movement of the learners could be
one reason that can be attributed to the delay in the accomplishment of the task given
to the students. Take for example the giving of instructions as to what to do regarding
the passing of a Ping-Pong ball. It consumes much of the time and the learners are very
slow in their phase performing the task. To address this issue the teacher should give
clear instructions on what to do and encourage them to really do the task as quickly as
possible.

Another major observation by the members of the lesson study team is the reading
of the objective at the beginning of the Engage part. It was found that this could
compromise the inquiry approach employed in the instructional flow. One potential
rationale for delaying the reading of lesson objectives is to promote learners' intrinsic
motivation and curiosity. When learners are given more autonomy to explore and
discover on their own, they may feel a greater sense of ownership and engagement with
the learning process. To allow the learners to really be able to attain maximum curiosity
in the lesson the lesson study team moved the reading of the lesson objective at the end
of the engage part.
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Table 2: Summary of Observations During Cycle 1 (Engage)

Parts of the
Lesson Plan

Lesson Flow

Observations

Improved Lesson
Plan

Engage

» Introduce the subject

matter — Projectile
Launched at an Angle

> Allow the students to

read the lesson
objectives.

» Call two students

and let them stand in
the opposite part of
the room. Let one
student throw a Ping-
Pong ball at the other
student on the other
side. Let one student
observing from the
class draw the path
of the Ping-Pong ball
on the board.

» Ask the following

questions to the
students:

1. What do you think is

the term that we use
to describe this path?

2. Which do you think is

the highest point the
object reached
following this kind of
path?

3. What do you think is

the maximum
distance the object
has reached
horizontally?

4. Considering the

angle, what angle do
you think the object
obtained the highest
height vertically?
What have you observed
with the time it takes for
the object to move
upward and as it moves
downward?

e Lesson Flow
The students
already had a clue
about the activity
since the topic and
objectives were
introduced first.
Allow the students
to perform the
activity before
introducing the
topic/lesson.

It is better to
discuss the
Pythagorean
theorem in the
elaborate part.

e Students’ Response
Need to modify the
questions because
the students were
not able to answer
them right away.

e Time Allotment
This part exceeded
the time allotment.

The discussion on

angles and the
Pythagorean
theorem to further
the ideas of the
learners about the
horizontal and
vertical dimensions
of the moving object
in the horizontal
with an arbitrary
angle took up much
time.

» Call two students

and let them stand
on opposite sides of
the room. Let one
student throw a
Ping-Pong ball at
the other student
on the other side.
Let one student
observing from the
class draw the path
of the Pong-Pong
ball on the board.
Ask the following
questions to the
students:

. What do you think is
the term that we use
to describe this
path?

2. Can you point the

maximum height
that the ball reached
in the drawing?

3. Can you point out

the distance traveled
by the ball in the
horizontal
dimension?

4. How will you adjust

the angle to obtain
maximum height?
Maximum horizontal
distance?

S. What have you

observed with the
time it takes for the
object to move
upward and as it
moves downward?
Introduce the
subject matter —
Projectile Launched
at an Angle.

Allow the students to

read the lesson
objectives.

Furthermore, it was also noted that giving additional information to enhance their
responses to the guide question during the Engage part could also consume much time
and compromise the intended time for other parts of the instructional flow. This issue
was addressed by not introducing or reviewing concepts about the Pythagorean theorem
in this part of the instructional flow but moving it to the elaborate part instead. Lastly,
there is also a need for the lesson study team to modify some questions to make it easier
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for the learners to grasp its meaning and they can process these questions easily without
delay reducing the wasted time accomplishing this part of the lesson.

Table 3: Summary of Observations During Cycle 1 (Explore)

Parts of the
Lesson Plan

Lesson Flow

Observations

Improved Lesson Plan

Explore

» Give a short

introduction about the
motion of objects
launched at an angle.

» Point out that the

horizontal and vertical
axes are the two
coordinates that are
typically employed to
describe projectile
motion. The range
refers to the
projectile's horizontal
distance traveled.
While the height refers
to the vertical
distance, or the
distance from the
point of launch to the
highest point along its
course.

» Divide the class into 5

groups.

» Give the necessary

data and instructions,
then allow the
students to
manipulate the PhET
interactive simulation
about projectiles. In
this activity, the
students will learn
how vertical motion
differs from horizontal
motion. They will also
learn that the
launching position
affects the trajectory
(time of flight, height,
and range) of a
projectile given that
the mass, initial
velocity, air
resistance, and
acceleration due to
gravity are constant.

https://phet.colorado.ed

u/sims/html/projectil
emotion/latest/project
ile-motion_en.html

= Guide Questions:

1. How do you compare

the difference in the

e Lesson Flow
The use of PHET
Simulation to
understand the
behavior of objects in
projectile motion is
very ideal.

e Students’ Response
Learners were able to
understand the
mechanism and
principle of projectile
motion as they
manipulate the
computer-based
learning simulation.

o Time Allotment
The students were
not able to finish
answering the
activity within the
allotted time because
of too many guide
questions.
The guide questions
must better be
differentiated so that
each group can finish
on time.

» Give a short

introduction about
the motion of objects
launched at an angle.

» Emphasizes that

when discussing
projectile motion, two
coordinates are
commonly employed:
the horizontal and
vertical axes. The
projectile's travel
across the horizontal
axis is denoted as its
"range," while the
vertical displacement,
which indicates the
distance from its
launch point to the
highest point on its
trajectory, is
identified as its
"height."

» Divide the class into 5

groups.

» Give the necessary

data and
instructions, then
allow the students to
manipulate the PhET
interactive simulation
about projectiles. In
this activity, the
students will learn
how vertical motion
differs from horizontal
motion. They will also
learn that the
launching position
affects the trajectory
(time of flight, height,
and range) of a
projectile given that
the mass, initial
velocity, air
resistance, and
acceleration due to
gravity are constant.

https://phet.colorado.e
du/sims/html/projectil
emotion/latest/projectil
e-motion_en.html

= Guide Questions:
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motion of the object in

a projectile in terms of

the total time it takes

for the object to reach
the maximum range
and height provided
by the given angular
variation?

. Which angle obtained

the highest height?

Explain why.

. Which angle obtained

the maximum range?

Why?

. What do you think will
happen if the initial
velocity is increased?
What happens to the
range and total time of
flight?

. What are some real-
life situations that
need our knowledge of
projectile motion?
Support your answer.

Question 1:
Group 1
» How do you compare
the difference of the
motion of the object
in a projectile in
terms of the total
time it takes for the
object to reach the
maximum range and
height provided the
given angular
variation?
Group 2
= Which angle obtained
the highest height?
Explain why.
Group 3
= Which angle obtained
the maximum range?
Why?
Group 4
= What do you think
will happen if the
initial velocity

increases? What
happens to the
range, height, and
total time of flight?

Group S5

= What can you say

about the velocity as
the object move
upward and as the
object moves
downward?

Question 2 (Same for all

groups)

What are some real-life

situations that need our

knowledge on projectile

motion? Support your

answer.

A major observation noticed by the lesson study team in the Explore part is the
delayed accomplishment of the learners in doing the activity. Originally, each group in
the explore part is supposed to answer all these intended guide questions. However, when
the demonstration took place in the first cycle the team found out that there is a need
for us to revise these steps. Time is really very important in teaching. So, to reduce the
time it takes for the learners to accomplish the task in the explore part, we need to
decrease the number of questions that they need to answer. However, the different
questions are highly vital for the learners to grasp the concept. The lesson study team
was able to finalize its revision by distributing differentiated questions to the 5 groups
and 1 common question for all the groupings. This update to the giving of guide questions
maximizes the chance for all students to be able to hear those varied questions since
after the Explore part is the presentation of their output and all of them hear the
presentation of answers of the different groups of the different essential questions in the
exploration part.
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Table 4: Summary of Observations During Cycle 1 (Explain)

Parts of the
Lesson Plan

Lesson Flow

Observations

Improved Lesson
Plan

Explain

» Each group will be
given time to
present their
output in front of
the class.

» The teacher will
take note of the
presented
misconceptions of
the students during
their output
presentation to be
addressed later
during the
elaborate part.

e Lesson Flow
The guide
questions might be
differentiated and
reduced for them to
focus on one factor
that affects the
trajectory of a
projectile.

e Students’ Response
Each group must
be given a manila
paper where they
can write their
answers so that the
audience can
clearly understand
their presentation.

o Time Allotment
The allotted time
for the presentation
of outputs is not
enough.

» Each group will be
given a maximum
of two minutes to
present their
output in front of
the class.

The teacher will take

note of the presented

misconceptions of the
students during their
output presentation
to be addressed later
during the elaborate
part.

No major changes took place in the Explain part since this only let the learners
present their output from Explore. However, the minor issue here could greatly affect the
overall instructional flow. The major flaw noticed by the lesson study team in this part is
the huge consumption of time as the learners progress in presenting their output.
Learners are encouraged to compress their presentation in a summarized manner to save
time. The guide questions utilized in this part are already good enough to draw their
gained knowledge after the exploration part. It is also good to have a timer so that the
presenter in the Explain part will really be trying their best to contain the presentation
within the specified time. Furthermore, Providing the groups with manila paper makes it
easier for them in the presentation. Moreover, with the manila paper learners will lessen
the time it takes for them to finish the task.
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Table 5: Summary of Observations During Cycle

1 (Elaborate)
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Parts of the
Lesson Plan

Lesson Flow

Observations

Improved Lesson
Plan

Elaborate

» Introduce the
equations used in
describing the
motion of objects
moving in full
projectile motion:
time of flight,
maximum height
reached, and
horizontal range.
Show an example of
solving a word
problem about
projectiles.

» Address the
misconceptions
during the
presentation of
answers.

Let the students
solve a word
problem to prove
their answers
during the group
activity.

e Lesson Flow
There is no need to
review the
derivation of
formulas for
horizontal and
vertical
dimensions.

The discussion
must start with the
derivation of
formulas for full
projectile motion
and relate it to the
Pythagorean
theorem in
Mathematics.

e Students’ Response
It was noted that
the learners
become less
interested when the
derivation of
formula was
introduced.

e Time Allotment

This part is too long

and goes beyond
the allotted time.

» Introduce the
equations used in
describing the
motion of objects
moving in full
projectile motion:
time of flight,
maximum height
reached, and
horizontal range.
Show an example
of solving a word
problem about
projectiles.

» Address the
misconceptions
during the
presentation of
answers.

Let the students
solve a word
problem to prove
their answers
during the group
activity.

The elaborate part is the part where the teacher gives his input to the learners on
the concept. During the concept build-up, it was noticed that as the teacher shares the
concept of projectile motion in physics, the learners are less interested especially there
is the presentation of mathematical principles on equality. Derivation of formula or
formula transformation is essential in this concept because the learners will be using
various equations to solve hypothetical problems in projectile motion. The derivation is
vital in the solving process for them to understand where these equations were taken
from. However, it was clearly noticed that the learners find it hard to catch up with the
computational process as well as the involvement of mathematical equation derivation.

Table 6: Summary of Observations During Cycle 1 (Extend)

Parts of the
Lesson Plan

Lesson Flow

Observations

Improved Lesson
Plan

Extend

Allow the students to
share their ideas
on the uses and
importance of
projectile motion in
real life. Give more

e Students’ Response
The students were
able to express
their thoughts well.

e Time Allotment

Allow the students to
share their ideas on
the uses and
importance of
projectile motion in
real life. Give more
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examples of the
uses of projectiles.

The time allotment is
enough.

examples of the uses
of projectiles.

The Extend part is a life application portion where the teacher will bring the lesson
learned by the learners into the real world. In the case of this lesson on projectile motion,
the teacher would ask the students about how they might use their knowledge of
projectiles in the real world. The responses of the learners show that they truly were able
to grasp the concept and become more aware of the significance of projectile motion in
real-life contexts. No changes were done in this part since the allotted time fits already
to what really took place during the actual demonstration teaching in the first cycle.

Table 7: Summary of Observations During Cycle 1 (Evaluate)

Parts of the
Lesson Plan

Lesson Flow

Observations

Improved Lesson Plan

Evaluate

Test A. (TRUE or FALSE)

1. The trajectory is the total
horizontal distance
acquired by an object as
it propels into a projectile
path.

2.The trajectory refers to
the path of an object
projected in space with
an initial velocity at a
given angle in the
horizontal.

3. The angle that could
allow an object to attain
maximum range in a
trajectory path is 450°.

4.In a projectile motion,
the time it takes for an
object to move upward is
not equal to the time of
an object to reach
downward.

5. In playing basketball the
concept of a projectile is
NOT vital in shooting the
ball to the ring.

Test B (Problem-Solving)

A cannonball was fired at
an angle of 60° with an
initial velocity of 25 m/s.
Calculate the total time
of flight of the
cannonball as it is
projected in the air, the
maximum height the
cannonball can reach,
and the range the
cannonball reached in
the horizontal distance.

e Lesson Flow
Test A and B must be
posted separately so
that the students who
finished answering
Test A can proceed
immediately to the
next part without
waiting for the rest of
the class to finish.

e Students Response
The students were
able to understand
and answer Test A.

e Time Allotment
The students were not
able to finish
answering the quiz on
time.

Test A. (TRUE or

FALSE)

1. The trajectory is the
total horizontal
distance acquired by
an object as it
propels into a
projectile path.

2.The trajectory refers
to the path of an
object projected in
space with an initial
velocity at a given
angle in the
horizontal.

3. The angle that could
allow an object to
attain maximum
range in a trajectory
path is 459°.

4.In a projectile motion,
the time it takes for
an object to move
upward is not equal
to the time of an
object to reach
downward.

S.In playing basketball
the concept of a
projectile is NOT vital
in shooting the ball to
the ring.

Test B (Problem-Solving)

A cannonball was fired

at an angle of 60° at the

horizontal with an

initial velocity of 25

m/s. Calculate the total

time of flight of the

cannonball as it is
projected in the air, the
maximum height the
cannonball can reach,
and the range the
cannonball reached in
the horizontal distance.
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During the Evaluation in the first demonstration in the first cycle, students failed
to finish the test on time. It was revealed from the complaints of some of the learners
that due to the very slow phase of Test A where the questions were revealed to them one
by one. Some were able to spend much of the time taking test A, and their time to be
spent answering test B, which is a problem-solving type, was used up, and they ended
up losing much of the time on the quiz. The lesson study team revised this setup in the
second cycle and revealed directly all the answers at the same time so that the learners
would be able to manage their time properly because they had seen already the whole
test. It was found out in the second cycle that this scheme was more effective, and the
learners were able to maximize their time and finish the test within the given time frame.

Observations of the Lesson in the Second Cycle Demonstration. When the
lesson study team conducted the second demonstration teaching to another set of
learners using the revised instructional flow of the same lesson on projectile motion, it
was noticed that everything runs smoothly. The lesson becomes clearer to the learners.
The updated instruction has lessened the time for the learners to follow since they
understand it directly. The lesson plan becomes more achievable and relevant to the
minds and learning scope of the students. It becomes time-bounded that it truly utilizes
the allotted time without the learners spending much effort to accomplish the given task.
This becomes ideal and better compared to the first demonstration in the first cycle. Here
are some of the few observations and comments of the lesson study team during the
second demonstration under cycle 2.

Table 8: Summary of Observations During Cycle 2

Parts of the Lesson
Plan
Elicit e The students were able to easily understand the guide

questions and shared their ideas clearly.
The elicit part did not exceed the allotted 5 minutes.

Engage ¢ Since the subject matter and objectives were not yet
introduced, the students were more engaged and excited
about what the next activity would be.

Observation

Some students did not clearly understand questions 3 and
4.

Explore ¢ The students were able to finish answering the activity
within the allotted time.

There were only a few questions/clarifications asked about

the simulation activity.

Explain e Students were able to answer the differentiated guide
questions.

e The audience was able to relate to the presentation of
outputs since there were visuals presented.

The presentation of outputs was done within the allotted
time
Elaborate e This part was finished within the allotted time.

The students were able to derive the formulas for projectile
motion and solved a sample problem in their notebooks.

Extend The students were able to express their thoughts within the
allotted time.
Evaluate The students were able to finish answering the quiz on time

and most of them got high scores on the test.
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As shown in Table 8, it clearly manifests the significance of revising the lesson
plan constructed on the actual observations noticed during the actual implementation of
the lesson. The lesson study did a good job of transforming the lesson to have a better
instructional flow. Very minor problems were noticed but everything is manageable and
within the bounds of the teacher’s management of the teaching and learning process.
The lesson study team then agreed to follow this revised and finalized it in this form. Two
major cycles were applied by the team after they were able to come up with a better
lesson flow in projectile motion.

Conclusion and Recommendations

Based on the result of the investigation, the lesson study cycle has been shown to
be an effective method for improving instructional flow in various subject areas, including
physics education. By using this cycle, teachers can collaborate and revise their lesson
plans based on data gathered from observing students' responses and engagement
during the first and second cycle teaching demonstration process. It was concluded that
the developed lesson plan about projectile motion has become more able to guide the
teacher user in facilitating different sets of grade 9 learners, indeed the lesson study cycle
can help teachers identify areas where students may struggle and adjust the lesson plan
accordingly to improve student understanding and engagement. As the lesson plan
undergoes the first and second cycles, it becomes more specific, time-bounded,
measurable, attainable, and relevant to the learners. Meaning, the lesson study team
was able to refine and improve the lesson on projectile motion through their collaborative
efforts. Overall, the lesson study cycle is a useful tool for teachers to improve the quality
of their instruction and help students better understand complex concepts like projectile
motion. By continually revising and refining lesson plans through the collaborative
efforts of a group of educators, the lesson plan can become smarter and more effective at
helping students achieve their learning goals.

The following includes the recommendations derived from the outcome of the
investigations. (1) Utilization of the lesson plan in projectile motion in the different
sections of grade 9 to achieve maximum engagement and interest in the learners. (2)
Train teachers on how to conduct a lesson study cycle. (3) Other subject areas are
recommended to also use lesson study for instructional purposes relevant to the needs
of the learners. (4) Further lesson study will be conducted in lessons on the projectile
motion to increase our knowledge in this field of the educative process. (5) Test the
effectiveness of this lesson study output on the academic achievement of students in
Grade 9.
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Subject Program Objectives Strategies/ Time Persons Sources | Expected Outcome
Focus Description Activities Frame Involved of Fund
Grade 9 Utilization of |e Improve e Utilization of the First and | Science School 80% Increase in
Science the improved | achievement | improved lesson Second Teachers MOOE MPS on concepts on
lesson plan andf pla? in Projectile semester | and projectile motion
. . erformance motion in
in t.eachmg gf both the classroom Students among grade 9
prOJ'ectﬂe teacher and observation and in learners.
motion students daily classes
Seminar — Improve Intensive In-service First and | Science School 98% of the teachers
Workshop on | teacher’s Training for Science | Second Teachers MOOE were trained in the
the making knowledge Teachers on the Semester | and implementation and
lesson study | and skills in concept of lesson Teacher organization of
cycle the lesson study cycle. Trainers lesson study teams
study cycle. and lesson study
Head cycles.
teacher in
science
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The table below shows the total cost spent before, during, and after the conduct

of this action research.

Total
General Descriptions Quantity Unit Unit Price Estimated

Costs
Short Bond paper sub-20 1 | ream 274.00 274.00
Ink for printer 4 | bottles 269.00 1,076.00
Printing and Binding 6 | copies 60.00 360.00
Ballpen 2 | pcs 10.00 20.00
White Board Markers 2 | pcs 60.00 120.00
Snacks (90 Students) during 100 | Students 32.70 3,270.00
the data gathering
Total 5,120.00
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Appendices

The lesson plan before the lesson study cycles

Republic of the Philippines

Department of Education Q
Region IX, Zamboanga Peninsula DQ JED
Division of Pagadian DEPARTMENT WOF EDUCATION

Pagadian City

CURRICULUM and INSTRUCTION DIVISION ‘

LESSON PLAN ON PROJECTILE MOTION
Grade IX - Science

Content Standard Performance Standard

The learners demonstrate an The learners shall be able to propose

. understanding of projectile motion, - ways to enhance sports related to
impylse and momentum, and conservation projectile motion.
| of linear momentum. s

I - LEARNING COMPETENCY:
Describe the horizontal and vertical motions of a projectile.
e Code: S9FE-IVa-34

Objectives:

a. Describe the path of an object in projectile motion.
b. Differentiate the horizontal and vertical motions of a projectile.
c. Solve problems about projectile motion.
d. Appreciate the use of projectile motion in real life.
II - LEARNING CONTENT:

e Subject Matter - PROJECTILE MOTION
e Quarter and Week: Quarter 4, Week 1
e Materials:

» Smart TV

= Laptop

» Activity Sheets

* Manila Paper

Zamboanga Peninsula



e Sources:
Offline:
Learning Materials in Grade IX Science Quarter 4 Module 1
Online:
e https://www.youtube.com/watch?v=V6158mLIg50
e https://phet.colorado.edu/sims/html/projectile-motion/latest/projectile-
motion_en.html

IIT - LEARNING PROCEDURE:

PRELIMINARIES/ELICIT (5 Minutes)

> PRELIMINARIES:
= Prayer
» Checking of arrangement of learners to address students with special needs
like those who have problems in hearing and seeing to be transferred in front.
» Short clean-up

> ELICIT:
» To elicit the students’ prior knowledge about projectile motion, play a video
showing the different games from Palarong Pambansa 2018, and after
playing the video, ask the following questions to the students:

» Guide Questions:

1. In which of the games can you observe motion in two dimensions?
How will you describe the path traveled by the ball?
What makes a move in a curved path?
What do you call the curved path being traveled by the ball?
In a free throw, what factors must be considered by a player when
attempting to shoot the ball?

ENGAGE (10 Minutes)

» Introduce the subject matter — Projectile Launched at an Angle

» Allow the students to read the lesson objectives.

» Call two students and let them stand in the opposite part of the room. Let one
student throw a crumpled paper at the other student on the other side. Let the
student draw the path of the crumpled paper on the board.

» Ask the following questions to the students:

1. What do you think is the term that we use to describe this path?
2. Which do you think is the highest point the object reached following this kind

Vi W

of path?

3. What do you think is the maximum distance the object has reached
horizontally?

4. Considering the angle, what angle do you think the object obtained the highest
height vertically?

5. What have you observed with the time it takes for the object to move upward
and as it moves downward?
EXPLORE (10 Minutes)

» Give a short introduction about the motion of objects launched at an angle.

» Emphasize that there are two coordinates usually used to describe projectile
motion: horizontal and vertical axes. The horizontal distance traveled by the
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projectile is called the range. While the vertical distance, that is, the distance
from where it was launched to the topmost point of its path, is called its height.
Divide the class into 5 groups.
Give the necessary data and instructions, then allow the students to manipulate
the PhET interactive simulation about projectiles. In this activity, the students
will learn how vertical motion differs from horizontal motion. They will also learn
that the launching position affects the trajectory (time of flight, height, and
range) of a projectile given that the mass, initial velocity, air resistance, and
acceleration due to gravity are constant.
> https://phet.colorado.edu/sims/html/projectile-motion/latest/projectile-
motion_en.html

Y V

EXPLAIN (10 Minutes)

» Each group will be given time to present their output in front of the class.
» The teacher will take note of the presented misconceptions of the students

during their output presentation to be addressed later during the elaborate part.
ELABORATE (15 Minutes)

» Introduce the equations used in describing the motion of objects moving in full
projectile motion: time of flight, maximum height reached, and horizontal
range.

» Show an example of solving a word problem about projectiles.

» Address the misconceptions during the presentation of answers.

» Let the students solve a word problem to prove their answers during the group

activiti.

» Allow the students to share their ideas on the uses and importance of
projectile motion in real life.
» Give more examples of the uses of projectiles.
IV — ASSESSMENT:

EVALUATE (10 Minutes)

Test A. (TRUE or FALSE)

6. The trajectory is the total horizontal distance acquired by an object as it propels
into a projectile path.

7. The trajectory refers to the path of an object projected in space with an initial
velocity at a given angle in the horizontal.

8. The angle that could allow an object to attain maximum range in a trajectory
path is 450,

9. In a projectile motion, the time it takes for an object upward is not equal to the
time for an object to reach downward.

10.In playing basketball the concept of a projectile is NOT vital in shooting the ball
to the ring.

Test B (Problem-Solving)

11.A cannonball was fired at an angle of 60° at the horizontal with an initial velocity
of 25 m/s. Calculate the total time of flight of the cannonball as it is projected
in the air, the maximum height the cannonball can reach, and the range the
cannonball reached in the horizontal distance.
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V - ASSIGNMENT:

Homework (short bond paper)

Solve the given problem:

A soccer ball was kicked by a boy at an angle of 40° at the horizontal with an
initial velocity of 30 m/s. Calculate the total time of flight of the ball as it is
projected in the air, the maximum height the ball can reach, and the range the
ball reached in the horizontal distance.

DepEd Region IX



27

Group Number: Grade and Section: Date:

Names of Members:

The Curve!
Projectile Motion in Action
Objectives:

a. Describe the path of an object in projectile motion.
b. Differentiate the horizontal and vertical motions of a projectile.

Material:

e Laptop Computer (PHET Simulation)
e Activity Sheet

Procedure:

1. Using the given laptop, open the projectile motion application in the PHET
Simulation.

2. Using the PHET Simulation, explore the behavior of a moving object in a
projectile motion by manipulating the given variables reflected in the table below.

3. Set the following initial parameters before starting the simulation; gravity at 9.8
m/s?; the mass of the object to 1kg; diameter to O.1meter; no air resistance.

4. Start the simulation by manipulating the angles and initial velocity specified in
the table below. Use the measuring tool to determine the time, range, and height
of the projectile.

S. Record all results in the allotted column in the table below.

6. Answer the given guide questions.
Time it takes
. The
" to reach Total Time of )
Initial . . Maximum The Range
Angle . maximum Flight . .
Velocity ) ) Height (in meters)
height (in seconds) .
(in meters)

(in seconds)

300 25m/s

300 30m/s

600 25m/s

600 30m/s

Guide Questions:
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. How do you compare the difference in the motion of the object in a projectile in

terms of the total time it takes for the object to reach the maximum range and
height provided by the given angular variation?

. Which angle obtained the highest height? Explain why.

Which angle obtained the maximum range? Why?
What do you think will happen if the initial velocity is increased? What happens
to the range and total time of flight?

. What are some real-life situations that need our knowledge of projectile motion?

Support your answer.
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The Lesson Plan After the Lesson Study Cycles

Republic of the Philippines
Department of Education
Region IX, Zamboanga Peninsula
Division of Pagadian
Pagadian City

CURRICULUM and INSTRUCTION DIVISION ’

DEPARTMENT

LESSON PLAN ON PROJECTILE MOTION

Grade IX - Science

Content Standard

The learners demonstrate an
understanding of projectile motion,
impulse and momentum, and conservation
of linear momentum.

29

DQ%.IED

OF EDUCATION

Performance Standard

The learners shall be able to propose
ways to enhance sports related to
projectile motion.

I - LEARNING COMPETENCY:

Describe the horizontal and vertical motions of a projectile.

e Code: S9FE-IVa-34

Objectives:

a. Describe the path of an object in projectile motion.

b. Differentiate the horizontal and vertical motions of a projectile.
c. Solve problems about projectile motion.

d. Appreciate the use of projectile motion in real life.

II - LEARNING CONTENT:

e Subject Matter - PROJECTILE MOTION
e Quarter and Week: Quarter 4, Week 1

e Materials:
» Smart TV
= Laptop
» Activity Sheets
* Manila Paper
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e Sources:
Offline:
Learning Materials in Grade IX Science Quarter 4 Module 1
Online:
e https://www.youtube.com/watch?v=V6158mLIg50
e https://phet.colorado.edu/sims/html/projectile-motion/latest/projectile-
motion_en.html

IIT - LEARNING PROCEDURE:

PRELIMINARIES/ELICIT (5 Minutes)

» PRELIMINARIES:
= Prayer
» Checking of arrangement of learners to address students with special needs
like those who have problems in hearing and seeing to be transferred in front.
» Short clean-up

> ELICIT:
» To elicit the students’ prior knowledge about projectile motion, play a video
showing the different games from Palarong Pambansa 2018, and after
playing the video, ask the following questions to the students:

» Guide Questions:
1. In which games can you observe motion in both horizontal and vertical
dimensions?
2. How will you describe the path traveled by the ball?
3. In a free throw, what factors must be considered by a player when
attempting to shoot the ball?

ENGAGE (10 Minutes)

» Introduce the subject matter — Projectile Launched at an Angle

» Call two students and let them stand on opposite sides of the room. Let one
student throw a crumpled paper at the other student on the other side. Let the
student draw the path of the crumpled paper on the board.

» Ask the following questions to the students:

What do you think is the term that we use to describe this path?

Can you point the maximum height that the ball reached in the drawing?

Can you point out the distance traveled by the ball in the horizontal dimension?

How will you adjust the angle to obtain maximum height? Maximum horizontal

distance?

What have you observed with the time it takes for the object to move upward

and as it moves downward?

» Allow the students to read the lesson objectives.

» Introduce the subject matter.

RO~

o

EXPLORE (10 Minutes)

» Emphasize that there are two coordinates usually used to describe projectile
motion: horizontal and vertical axes. The horizontal distance traveled by the
projectile is called the range. While the vertical distance, that is, the distance
from where it was launched to the topmost point of its path, is called its height.
Divide the class into 5 groups.

Give the necessary data and instructions, then allow the students to manipulate
the PhET interactive simulation about projectiles. In this activity, the students
will learn how vertical motion differs from horizontal motion. They will also learn

Y VY

DepEd Region IX
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>
>

that the launching position affects the trajectory (time of flight, height, and
range) of a projectile given that the mass, initial velocity, air resistance, and
acceleration due to gravity are constant.

https:/ /phet.colorado.edu/sims/html/projectile-motion/latest/projectile-
motion_en.html

EXPLAIN (10 Minutes)

Each group will be given time to present their output in front of the class.
The teacher will take note of the presented misconceptions of the students
during their output presentation to be addressed later during the elaborate part.

N

ELABORATE (15 Minutes)

>

>
>

Introduce the equations used in describing the motion of objects moving in full
projectile motion: time of flight, maximum height reached, and horizontal
range.

Show an example of solving a word problem about projectiles.

Address the misconceptions during the presentation of answers.

Let the students solve a word problem to prove their answers during the group

activiti.

» Allow the students to share their ideas on the uses and importance of

projectile motion in real life.

» Give more examples of the uses of projectiles.

EVALUATE (10 Minutes)

Test A. (TRUE or FALSE)

1.

2.

3.

4.

5.

The trajectory is the total horizontal distance acquired by an object as it propels
into a projectile path.

The trajectory refers to the path of an object projected in space with an initial
velocity at a given angle in the horizontal.

The angle that could allow an object to attain maximum range in a trajectory
path is 450,

In a projectile motion, the time it takes for an object upward is not equal to the
time for an object to reach downward.

In playing basketball the concept of a projectile is NOT vital in shooting the ball
to the ring.

Test B (Problem-Solving)

6.

A cannonball was fired at an angle of 60° at the horizontal with an initial velocity
of 25 m/s. Calculate the total time of flight of the cannonball as it is projected
in the air, the maximum height the cannonball can reach, and the range the
cannonball reached in the horizontal distance.

V - ASSIGNMENT:

Homework (short bond paper)

Solve the given problem:
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A soccer ball was kicked by a boy at an angle of 40° at the horizontal with an
initial velocity of 30 m/s. Calculate the total time of flight of the ball as it is
projected in the air, the maximum height the ball can reach, and the range the
ball reached in the horizontal distance.
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Group Number: Grade and Section:
Date:

Names of Members:

The Curve!
Projectile Motion in Action
Objectives:

c. Describe the path of an object in projectile motion.
d. Differentiate the horizontal and vertical motions of a projectile.

Material:

e Laptop Computer (PHET Simulation)
e Activity Sheet

Procedure:

1. Using the given laptop, open the projectile motion application in the PHET
Simulation.

2. Explore the behavior of a moving object in a projectile motion by manipulating
the given variables reflected in the table below.

3. Set the following initial parameters before starting the simulation; gravity at 9.8
m/s?; the mass of the object to 1kg; diameter to 0.1meter; no air resistance.

4. Start the simulation by manipulating the angles and initial velocity specified in
the table below. Use the measuring tool to determine the time, range, and height
of the projectile.

5. Record all results in the allotted column in the table below.

6. Answer the given guide questions.
Ti it tak
11"z)erleacahes Total Time of The
Initial . . Maximum The Range
Angle . maximum Flight . .
Velocity ) . Height (in meters)
height (in seconds) .
(in meters)

(in seconds)

300 25m/s
300 30m/s
600 25m/s
600 30m/s

Guide Questions:

1. How do you compare the difference of the motion of the object in a projectile in
terms of the total time it takes for the object to reach the maximum range and
height provided by the given angular variation?

2. What are some real-life situations that need our knowledge of projectile motion?
Support your answer.
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Group Number: Grade and Section:

Date:

Names of Members:

The Curve!
Projectile Motion in Action

Objectives:

Material:

a.
b.

Describe the path of an object in projectile motion.
Differentiate the horizontal and vertical motions of a projectile.

e Laptop Computer (PHET Simulation)
e Activity Sheet

Procedure:

1.

Using the given laptop, open the projectile motion application in the PHET
Simulation.

2. Explore the behavior of a moving object in a projectile motion by manipulating
the given variables reflected in the table below.
3. Set the following initial parameters before starting the simulation; gravity at
9.8 m/s?; the mass of the object to 1kg; diameter to 0. 1meter; no air resistance.
4. Start the simulation by manipulating the angles and initial velocity specified
in the table below. Use the measuring tool to determine the time, range, and
height of the projectile.
S. Record all results in the allotted column in the table below.
6. Answer the given guide questions.
Ti .
ime it takes ‘ The
" to reach Total Time of )
Initial . . Maximum The Range
Angle . maximum Flight . .
Velocity ) ) Height (in meters)
height (in seconds) .
. (in meters)
(in seconds)
300 25m/s
300 30m/s
600 25m/s
600 30m/s

Guide Questions:

1. Which angle obtained the highest height? Explain why.
2. What are some real-life situations that need our knowledge of projectile motion?
Support your answer.
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Group Number: Grade and Section:

Date:

Names of Members:

The Curve!
Projectile Motion in Action

Objectives:

Material:

a.
b.

Describe the path of an object in projectile motion.
Differentiate the horizontal and vertical motions of a projectile.

e Laptop Computer (PHET Simulation)
e Activity Sheet

Procedure:

1.

Using the given laptop, open the projectile motion application in the PHET
Simulation.

2. Explore the behavior of a moving object in a projectile motion by manipulating
the given variables reflected in the table below.

3. Set the following initial parameters before starting the simulation; gravity at
9.8 m/s?; the mass of the object to 1kg; diameter to 0. 1meter; no air resistance;
the height of the canon should be Om.

4. Start the simulation by manipulating the angles and initial velocity specified
in the table below. Use the measuring tool to determine the time, range, and
height of the projectile.

5. Record all results in the allotted column in the table below.

6. Answer the given guide questions.

Ti it tak
1me 1t takes . The
" to reach Total Time of .
Initial . . Maximum The Range
Angle . maximum Flight . .
Velocity ) ) Height (in meters)
height (in seconds) .
. (in meters)
(in seconds)
300 25m/s
300 30m/s
600 25m/s
600 30m/s

Guide Questions:

1. Which angle obtained the maximum range? Why?
2. What are some real-life situations that need our knowledge of projectile motion?
Support your answer.
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Group Number: Grade and Section:

Date:

Names of Members:

The Curve!
Projectile Motion in Action

Objectives:

Material:

a.
b.

Describe the path of an object in projectile motion.
Differentiate the horizontal and vertical motions of a projectile.

e Laptop Computer (PHET Simulation)
e Activity Sheet

Procedure:

1.

Using the given laptop, open the projectile motion application in the PHET
Simulation.

2. Explore the behavior of a moving object in a projectile motion by manipulating
the given variables reflected in the table below.
3. Set the following initial parameters before starting the simulation; gravity at
9.8 m/s?; the mass of the object to 1kg; diameter to 0. 1meter; no air resistance.
4. Start the simulation by manipulating the angles and initial velocity specified
in the table below. Use the measuring tool to determine the time, range, and
height of the projectile.
S. Record all results in the allotted column in the table below.
6. Answer the given guide questions.
Ti .
ime it takes ‘ The
" to reach Total Time of )
Initial . . Maximum The Range
Angle . maximum Flight . .
Velocity ) ) Height (in meters)
height (in seconds) .
. (in meters)
(in seconds)
300 25m/s
300 30m/s
600 25m/s
600 30m/s

Guide Questions:

1.

2.

What do you think will happen if the initial velocity increases? What happens to
the range, height, and total time of flight?

What are some real-life situations that need our knowledge of projectile motion?
Support your answer.
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Group Number: Grade and Section:

Date:

Names of Members:

The Curve!
Projectile Motion in Action

Objectives:

Material:

a.

b.

Describe the path of an object in projectile motion.
Differentiate the horizontal and vertical motions of a projectile.

e Laptop Computer (PHET Simulation)
o Activity Sheet

Procedure:

1.

Using the given laptop, open the projectile motion application in the PHET
Simulation.

2. Explore the behavior of a moving object in a projectile motion by manipulating
the given variables reflected in the table below.
3. Set the following initial parameters before starting the simulation; gravity at
9.8 m/s?; the mass of the object to 1kg; diameter to 0. 1meter; no air resistance.
4. Start the simulation by manipulating the angles and initial velocity specified
in the table below. Use the measuring tool to determine the time, range, and
height of the projectile.
S. Record all results in the allotted column in the table below.
6. Answer the given guide questions.
Ti -
ime it takes ' The
-, to reach Total Time of .
Initial . . Maximum The Range
Angle ] maximum Flight ) .
Velocity ) ) Height (in meters)
height (in seconds) .
. (in meters)
(in seconds)
300 25m/s
300 30m/s
600 25m/s
600 30m/s

Guide Questions:

1.

2.

What can you say about the velocity as the object move upward and as the object
moves downward?

What are some real-life situations that need our knowledge of projectile motion?
Support your answer.
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