Volleyball/Marshmallow Launcher
by Rhonda Ripperger and Doug Siegal
Big Idea for Physical Education

Big Idea for Science

Movement Competency

Forces and Changes in Motion

Standards
PE.5.M.1.2: Approach and strike a moving object with body parts so that the object travels in the intended
direction at the desired height using correct technique.
SC.5.P.13.2: Investigate and describe that the greater the force applied to it, the greater the change in
motion of a given object.

Learning Goals for integrated lesson plan
The student will
● investigate the effects of using different amounts of force.
● describe how forces can create change in motion.
● use a volleyball and relate how force can change the velocity of the ball when it is hit (bumped).

Vocabulary common to both disciplines
●
●
●
●
●
●

approach
strike
intended direction (away from you)
pass
bump
balance

●
●
●
●
●
●

power
force
gravity
friction
motion
speed

Ideas for data collection in PE for use in science classroom
The science lesson can incorporate the use of balloons or beach balls in the classroom, while the physical
education lesson incorporates various types of volleyballs in the physical education setting. In PE, the
students will use various types of balls to practice striking. Some suggestions for data collection are:
● Does the type of ball affect the distance it will travel?
● Does the position of your striking arm affect the distance a
volleyball will travel?
Examples: soft touch fabric, foam, Soft-Eeze®, or rubber, depending
on student preference for success.
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Summary of Physical Education Activity

Summary of Science Investigation

The students will work in pairs or groups and
bump/pass a moving volleyball using correct
technique (forearm pass) while experimenting with
different levels of force, distance, and direction.

Lessons 1 and 2 will move through the 5E Model of
science instruction. Students will rotate through
stations observing and describing forces that might be
acting on objects. The students will work in pairs to
investigate how various changes in force change the
distance or direction an object will travel.

Assessment Tools - PE

Assessment Tools - Science

PE Lesson 1 Self-Evaluation Rubric (attached)

Student Lab Recording Sheet - Lesson 1

Partner Toss/Pass Practice
Before the activity- Introduce rubric to class.
During the activity- Partners self assess each
other according to rubric.
After the activity- Each student uses the
Self-Evaluation Rubric to perform a final
self-assessment.

Integrated Assessment
During the P.E. lesson and the Science Engage and Explore lessons, the teacher will observe if the student
can describe how the greater the force applied to the ball/ balloon/ marshmallow, the greater the distance it
will travel. Students should use correct terminology when describing how various forces produce changes in
motion such as “If I strike the object harder, it will travel further or higher above my head.”
Teacher Note
For optimal learning, do the Science Day 1 Engage activity before doing the Physical Education part of this
integrated lesson plan.
The integrated lesson Volleyball/Carnival Games is meant to be completed after this integrated plan.

Physical Education: Volleyball
Duration of Lesson
Two different lessons over two class meetings - each lesson is 40 minutes in length from beginning
warm-up/introduction to ending cool down/assessment procedures.

Setup/Materials
●
●
●
●

one volleyball for every two people
Target Diagram for setup (attached)
Volleyball Self-Evaluation Rubric (attached) - 1 per student
general space for two people to perform the activity
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Safety
In the physical education classroom/gymnasium/outdoor court area, students will use personal space during
the activity. Boundaries may be used according to teacher preference.

Procedure
Instant Activity: quicktag (on-court spatial awareness practice) 3-5 minutes in length.
Using the lines of a volleyball court(s) as a boundary, split the class in half or quarters and have two or four
games going on each half of the volleyball court(s). Game players - 1 tagger holding a noodle, 1 person
holding a volleyball, with the remainder of the group spread out around the boundary. On command, the
tagger with the noodle attempts to tag other players (on arm, back, or shoulder) except the person holding
the volleyball. If a player is about to get tagged by the noodle, the person holding the volleyball will throw the
volleyball to that person to be safe from the tagger. The player holding the volleyball may not be tagged by
the noodle. If a person is tagged by the noodle who is not holding the volleyball, the two players switch roles.
All players must stay inside the boundary and not touch the net. The game continues in this manner for 3 to
5 minutes.
Passing/bumping practice: In groups of two people, player 1 tosses the volleyball underhanded towards
player 2. Player 2 attempts to bump/pass the volleyball back to player 1. Player 1 attempts to catch the
volleyball. Repeat 10 times using a forearm pass. Take turns as player 1 and player 2.
Length - 15-20 minutes for guided practice.
Emphasize the use of FORCE - have students experiment with different distances apart between tosser and
passer and how force is used differently in attempting to pass effectively.
Use PE Lesson 1 Self-Evaluation Rubric - Partner Toss/Pass/Bump Practice.
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Skill cues for passing: F
 or correct hand/arm positioning to pass: fold or overlap the hands, place the
thumbs side by side (parallel), and aim for the forearm when passing.
Game: “Keep It Up”
1. How many bumps/passes can each duo/group perform without the ball bouncing?
2. For the beginning duo/group...How many bumps/passes can each duo/group perform by letting the ball
bounce one time per pass?
Closure: How does force affect the flight and/or distance of the ball when passing in the game of “Keep it
up”?

Science Investigation: Marshmallow Launchers
Duration of Lesson
3 days (three 30-minute lessons, depending on time teachers have for science)

Materials
●
●
●
●
●
●
●
●
●
●
●
●

beach balls (prefered) or large balloons (for Engage activity)
large balloons (for marshmallow launcher)
sturdy paper cups (coffee size)
small marshmallows
scissors
meter sticks
measuring tape
calculator (to find averages)
chalk (if outside)
Observation/Inference T-Chart (attached)
Marshmallow Launcher Data Recording Sheet (attached)
Setup of Marshmallow Launcher (attached)

Teacher Notes
Prior to lesson, blow up enough beach balls (or large balloons) for each pair of student to share. Create
student pairs, as they will be working together for the duration of this lesson in science class.

Safety
In the science classroom, students should wear safety goggles during the Marshmallow Launcher lesson
because of projectiles. Teachers should remind students to be cautious when tapping balloons/beach balls in
the air. They need to be aware of their surroundings and how to move in the science lab, i.e., no running or
jumping.
For classroom management, review science safety with students prior to lesson; what does softly look like
when you hit the object, what does a little bit harder look like.

Procedure
Day 1- “Keep it Up” (Engage activity prior to first Physical Education lesson)
1. Have students glue their Observation/Inference T-Chart in their Interactive Notebooks. Review
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observations vs. inferences.
2. Have students pair up with their partner and stand across from one another, about one meter apart.
3. Model for students how to gently pass the beach ball/balloon to one another.
4. Instruct students to gently pass the beach ball/ balloon to one another by striking it softly. Their goal
is to keep it from hitting the ground.
5. After 2-3 minutes, instruct students to stop and ask students to describe their observations whole
group.
6. Ask students “why they think” the object moved in a specific way based on their observations. Have
students record observations and inferences made by their peers on their Observation/Inference
T-Chart .
7. Model for students how to gently pass the beach ball/balloon to one another, with a little more force.
8. Instruct students to pass the beach ball/ balloon to one another by striking it a little harder than the
last time. Their goal is to keep it from hitting the ground.
9. After 2-3 minutes, instruct students to stop and ask students to describe their observations whole
group.
10. Ask students, “Why do you think the object moved in a specific way based on your observations?
How/why are your observations different than the first time you struck the object?”
11. Have students record observations and inferences made by their peers on their Observation/
Inference T-Chart.
Day 2 and 3- “Marshmallow Launchers” ( Explore activity after the first Physical Education lesson)
Teacher Notes: If possible, have students conduct trials outside in school courtyard or sidewalks, since the
marshmallows will tend to travel great distances if launched correctly. Chalk or masking tape can be used to
mark where the marshmallow first makes contact with the ground. See attached diagram for building
marshmallow launcher. Practice making a marshmallow launcher with the materials you have. This will
enable you to foresee any possible roadblocks your students may encounter when building their launchers.
Classroom Management: Divide students into teams of two or three. Assign roles: launcher, data recorder,
and marker (marks where marshmallow first makes contact with the ground).
1. Instruct students to construct Marshmallow Launcher. First, students will cut a hole in the bottom of
the paper cup. Next, have students remove the bottom of the cup. Then, instruct students to cut the
neck off a balloon. Finally, they will wrap the hole in the ballon around the bottom of the paper cup.
To test their launchers, students should place a small marshmallow in the launchers, making sure it
rests in the balloon portion of the launcher and tilt at a 45° angle (see attached diagram).
2. Control- Students should drop the marshmallow and let it fall. Teachers should remind students the
control is the part of the experimental procedure that receives no treatment. Instruct students to hold
marshmallow close to there chest and drop without any force. This should be modeled whole group
to emphasize the importance of the control group and how this group is used to compare the results
from the experimental procedure.
3. Students should pull the balloon tip back 3 cm and launch their marshmallow. Instruct students to
record the distance traveled in the data table of their collection worksheet. Repeat three times. Find
the average distance the marshmallow traveled.
4. Students should pull the ballon tip back 6 cm and launch their marshmallow. Instruct students to
record the distance traveled in the data table of their collection worksheet. Repeat three times. Find
the average distance the marshmallow traveled.
5. Students should pull the ballon tip back 9 cm and launch their marshmallow. Instruct students to
record the distance traveled in the data table of their collection worksheet. Repeat three times. Find
the average distance the marshmallow traveled.
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6. Teacher should bring students back together whole group to compare and analyze data.
7. Model how to graph students’ data using a bar graph.
8. As students are conducting their experiments, ask students probing questions about the experiment,
such as:
a. What senses help you observe ….?
b. What do you think is happening to produce the distance traveled by the marshmallow?
c. How does force cause motion?
d. How did the distance you pulled the balloon affect the way it moved?
e. Did you observe any similarities or differences in how the marshmallows moved?
f. Did you notice if some materials moved faster or slower?
Extension: ( Optional for accuracy)
Using masking tape, have students create a 10cm X 10cm square landing area to aim their marshmallow, 3
meters from the launcher.
Have students conduct an experiment testing which size (miniature, regular, jumbo) marshmallow will travel
the greatest distance.
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Observation/Inference T-Chart
● Record at least 5 observations you and your partner make during the “Keep it Up” activity.
Remember observations are proven by using your 5 senses.
● Record at least 2 inferences you and your partner make during or after you completed the
activity. Inferences are when you come to a reasonable conclusion about how or why
something works, based on your observations.

Observations

Inferences
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Set-up of Marshmallow Launcher

First, students will cut a hole in the bottom of the paper
cup. Next, have students remove the bottom of the
cup.

Then, instruct students to cut the end off a balloon.

Finally, they will wrap the larger hole of the balloon
around the bottom of the paper cup.

To test their launchers, students should place a small
marshmallow in the launchers, making sure it rests in
the balloon portion of the launcher.

Model for students how to tilt the marshmallow
launcher at a 45° angle to test.
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Marshmallow Launcher Data Recording Sheet
Question/Problem
Does the distance a balloon is pulled back on a marshmallow launcher affect the distance a
marshmallow will travel?
Hypothesis
If we launch a marshmallow stretching or pulling the balloon back three different lengths (3 cm, 6 cm,
9 cm), then the marshmallow pulled back ____cm will travel the greatest distance.

Data
Length Balloon
is Stretched
Control

Trial 1

Trial 2

Trial 3

Average

3 cm
6 cm
9 cm

Graph
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Marshmallow Launch Results

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
Marshmallow Launch Conclusion
Does your data support your hypothesis? Explain using evidence.

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
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Target Diagram

● In Physical Education class, students will use the above diagram or something
similar and chart where the ball lands for scoring purposes. Each student will
score point(s) where the volleyball lands after each trial.
○ After five trials, each student will add their score for a total. Each student
will support their self-assessment rubric score with task performance score.
● In the science classroom, students can
use the target diagram to the right (or
something similar) with the Marshmallow
Launchers.
● This scoring system can also be used with
the Carnival Games lesson. Scoring can
be used to test the accuracy of the
student-created carnival games.
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Volleyball
PE Self-Evaluation Rubric - Partner Toss/Pass Practice
Score

Evaluation Description/ Proficiency of Skill

5

I can always complete a partner tossed forearm pass toward
the intended target regardless of toss position.

4

I can almost always complete a partner tossed forearm pass
toward the intended target regardless of toss position.

3

I can complete most partner tossed forearm passes that
come directly to me and I can pass the ball toward the
intended target most of the time.

2

I can sometimes complete a partner tossed forearm pass that
comes directly to me and I can almost hit the 1 or 2 balls
toward the intended target.

1

I have some difficulty completing a partner tossed forearm
pass that comes directly to me and it is difficult hitting the
ball toward the intended target.
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