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Introducing the Standard Model 
Build Knowledge

INTRODUCTION

WHAT STUDENTS DO IN THIS ACTIVITY
In the next several activities, each design team works with the 
“Standard Model.” The standard model enables students to examine 
the effects of adjusting the positions of the wings, the stabilizer 
assembly, and adding weight to the model. In this activity, students 
become acquainted with the Standard Model. They invent their own 
ways to arrange the balsa fuselage stick, the wing, and the stabilizer 
assembly. They test fly the Standard Model in these different configu-
rations, observe its flight path, and discover that some configurations 
result in better flights than others. Each design team shares its 
findings with the class.

RATIONALE
In the previous science activities, students have become invested in 
developing, testing, and redesigning their own models. Now they 
will put their own models on hold for the next several weeks to inves-
tigate the Standard Model, which is not their own design. The 
Standard Model glider allows students systematically to vary the 
position of the wing and of the stabilizer assembly along the fuselage 
stick and to use clay to add weight to any part of the model. Over the 
next several weeks students will systematically investigate the effects 
that changing these variables has on the flight of the Standard Model. 
By assembling it in whatever way they choose, students gain a sense 
of ownership of the new design. They see that when carefully 
adjusted and launched, the Standard Model can glide well, which 
helps motivate them to investigate ways of adjusting it and to 
understand why those new settings work. This knowledge will help 
them design their own model for the book for Mobility Press.
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TIME
2 class sessions

MATERIALS
For the test-flying area:

• One table or desk with a level top for every two design teams on 
which launcher will be mounted.

• Assembled launchers, 1 per launch table. Each launcher is made 
of 1 meter stick and 2 #19 rubber bands. (See Preparation for the 
Activity, for how to assemble the launchers.)

• Masking tape, to mark the flight-distance scale on the wall and to 
mount the launchers onto the tables. Tape that is 3/4” wide or 
more works best for mounting.

For each design team:

1 set of Standard Model glider parts, i.e.,

• 1 wing

• 1 stabilizer assembly

• 1 balsa fuselage stick

• 2 #31 rubber bands to attach the wing and stabilizer assembly to 
the fuselage stick

• 20 grams of modeling clay.

For each student:

• Safety goggles

• Introduction to the Standard Model Sheet (optional)

PREPARATION FOR THE ACTIVITY
See the Making Preliminary Models activity for suggestions on 
arranging an indoor test flight area.

Decide where you will set up desks or tables for launching. Two 
launching stations can be set up side-by-side in a hallway. Each 
launching station needs an area in front of it about 20 meters long. 
One arrangement that works well is pairs of launching stations facing 
opposite directions.
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Once you have decided on the exact locations for the launching tables, 
create the flight-distance scale by putting pieces of masking tape at 
1-meter intervals along the bottom of a wall. On each piece of tape 
write the distance in meters from the launching table. (See 
illustration.)

Prepare the launchers by linking two #19 rubber bands and then 
attaching the end of one rubber band through the hole at the end of 
the meter stick as in the following illustration:

1 2 3 4 5 6 7 8 9 10

Tape a launcher to each launching table as shown her
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ACTIVITY DESCRIPTION
Set the stage for the students to begin working on the Standard 
Model. In the previous science activities, design teams designed, 
tested, and redesigned their own models. Explain to the class that 
now they will put their own models on hold for the next several 
weeks while they all investigate the Standard Model, which is not 
their own design. They will observe how different settings of the 
glider affect the way it flies. Ask students to make adjustments to the 
model and see if they can get it to perform in different ways.

Distribute a set of Standard Model parts and a few #31 rubber bands 
to each design team.

wing

stabilizer
assembly

rudder

fuselage

launch hookrubber bands

Invite the design teams to assemble the parts in any way they want to 
make a glider. They can use the rubber bands to attach the wing and 
stabilizer assembly to the fuselage. To mount the wing using a rubber 
band, place a rubber band around the fuselage. Place the wing on the 
fuselage next to the rubber band.

rubber band
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Stretch the rubber band over the wing and hook it under the fuselage:

rubber band

rubber band

Establish terminology for the parts of the Standard Model. If students 
use their own terms for parts of the model, relate the standard terms 
to their terms.

Point out how the wing and the stabilizer assembly can be adjusted 
along the fuselage. Each team will have 20 grams of modeling clay 
that can be added to any part of the model. They can use the whole 
amount or smaller quantities. They should be careful not to lose any.

Demonstrate how to use the launcher. Hook the launcher rubber band 
under the launch hook on the fuselage. Hold the model by the rear of 
the fuselage. Gently release the model. Ask the students not to pull 
the rubber band past the 50-centimeter mark on the launcher meter 
stick.

Assign a pair of design teams to each launching table. Discuss how 
they will alternate launching their models.

Suggest that each design team designate the following roles. Discuss 
the importance of each team role with students. Assure them that 
they will be able to rotate roles since they will be conducting many 
experiments in the next several weeks.

The launcher launches the model. This is a popular role with 
students.

The team recorder pays careful attention to, and records, the settings 
of the parts of the model, the flight path, and any other information. 
The team recorder should keep notes and drawings in the team’s 
Design Log of the changes the team makes and the flight test results 
of their launching, paying special attention to the flight path of the 
model. Careful notes will enable the team to learn about how to 
design and adjust a good glider.
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Before launching, the team measurer/safety monitor makes sure the 
flight path is clear of people; after launching, this student measures 
the distance of the flight path. All students need to share responsi-
bility for safety when launching their models. When the model lands, 
the measurer should observe the flight distance by looking at the 
distance scale marked with masking tape on the wall and report the 
distance to the team recorder.

FACILITATING STUDENT EXPLORATION
When students test the weight and wing placement in the next several 
activities, they will need their Standard Models to fly straight ahead 
without turning to the left or right. It is important to be sure that the 
wings are centered on the fuselage before each flight.

Students can use the rudder on the vertical stabilizer to make the 
model turn to the left or right. Turning the rudder to the right will 
make the model turn right. Turning the rudder to the left will make 
the model turn left.

If the model tends to turn to either direction, even with the rudder in 
the straight position, students can turn the rudder in the opposite 
direction to straighten out its flight path.

SHARING AND INTERPRETING
After two class sessions, ask students to report on their results. Before 
they do this, each design team should be given some time for its 
members to talk to each other about what they observed. They should 
decide as a team on what they want to share with the class.

Questions such as the following can help guide the students’ presen-
tations. You can also assign these questions on the Introduction to the 
Standard Model Sheet as homework the day before the design teams 
report to the class.

• What different configurations did you try?

• How did the Standard Model fly with each configuration?

• Which configuration do you think flies best? Why?

• Did you add clay to your model? If so, where? How much? What 
effect did it have on the flight?

• Do you have any tips to share on using the launcher?
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Encourage the class to ask questions of each team. This is an opportu-
nity for students to find out from one another what works well and 
what doesn’t.

There are a few decisions about measurement that the class should 
discuss:

• Should we record data on test flights that hit the wall or the 
ceiling?

Students may decide that if the flight hits the wall near the floor, the 
distance can be estimated. Previous classes decided not to record 
distance data on flights that hit the ceiling or a wall, since the data 
could not be meaningfully compared with other flights.

• If the model slides along the floor after it lands, will we measure 
the distance from where it hit the floor, or from where it stopped 
skidding?

Most previous classes decided to record the distance from where the 
glider hit the ground. However, because students like to make their 
flights as long as possible, they are tempted to record the skid 
distance as part of the flight. You can ask students if their models are 
flying after they hit the floor.

ASSESSMENT
As students try out different arrangements of the Standard Model, 
note what kind of variations they try and what the launch results are. 
Compare your initial observations with how students behave later in 
the challenge.

• Do they change one variable at a time, or do they make several 
changes at once?

• Do they launch the model with the same force all the time?

• Do they look the model over just before they launch it, making 
small adjustments to the wings and weight?

• Are they paying attention to the flight path of the model and 
recording what has happened?

• Do they center the wings and stabilizer assembly on the fuselage 
after each flight?

Since they are not yet doing controlled experiments, it isn’t necessary 
to point out these considerations. You can help students begin to 
consider the relationship between the adjustments they make and 
how the model flies. You can ask them what they have to do to be 
sure that a change they make really causes a difference in how the 
model flies. For more information on student understanding, see the 
appendix on assessment.
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HOMEWORK IDEAS
List all the different characteristics of the model you think make a 
difference in how it flies. Rank them in order of importance. Which 
ones have the biggest effect on the flight path? Complete the 
Introduction to the Standard Model Sheet in preparation for your 
team’s report to the class.
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Student Reproducible Master

INTRODUCTION TO THE STANDARD MODEL

Name ___________________________________ Date _________________

Design Team _____________________________

Answer these questions about your work with the Standard Model.
• What different configurations did you try?

• How did the model fly with each configuration?

• Which configuration do you think flies best? Why?

• Did you add clay to your model? If so, where? How much? What effect did 
it have on the flight?

• Do you have any tips to share on using the launcher?


