TURNING IDEAS INTO REALITY:
ENGINEERING A BETTER WORLD
Facilitator Guide

Marble Ramp Kit

Prior to Facilitating Activity

Carefully read the facilitator guide and PowerPoint presentation. Skim the full activity

description

Check kit to ensure all of materials needed for the activity are included (see material list

taped to lid of kit). If not, please see Beth Hart in KL261 or call 937-229-5080.

Contact teacher to:

o Confirm the time and location where you will be facilitating this activity.

o Confirm the length of time you will have to facilitate the activity.

o Make sure you have completed all necessary training and/or background checks with
the teacher(s).

o Confirm any sign in policies, dress code requirements, etc.

o Provide the teacher with your phone number, so she/he can reach you if needed.

o Confirm technology available in the classroom. Many activities include YouTube videos;
therefore, confirm that the school’s network will not block them.

Check the kit's memory stick for the activity’s PowerPoint presentation by opening it on your

personal computer.

School technology is not always reliable, so take your personal computer for back up if

needed.

Divide materials into prepared sets for each team.

Day of Design Challenge Activity
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Arrive at school at least 15 minutes prior to your time scheduled to facilitate the activity.
Connect projector and download PowerPoint from memory stick.

Check that all technology is working (speakers, projection, etc.).

Set-up as needed for the activity.

Facilitate activity as indicated below.

After activity, please cleanup, give the teacher feedback form to the teacher and ask him/her
to fill it out (request it be completed before you leave), fill out facilitator feedback form.
Return kit, pre/post-activity student surveys, teacher feedback, and all other forms to Beth
Hart at KL261 (please note: pre and post-surveys may need to be eliminated if there is very
short for facilitating the activity).
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Facilitator Tips
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Always keep in mind that your first priority is to have fun with the children!

Introduce yourself to the students (remind them you are normal!):

o Name

o Maijor

o Where you are from

o What you like to do for fun or a club or activity you are in at school

As you go through the PowerPoint, be sure to engage the students in discussion by asking

lots of questions rather than just presenting information.

Make sure students know what materials they have to construct their design, any time

constraints and how the design will be tested (this information should be in PowerPoint)

Resist the temptation to let the students skip the individual and team brainstorming steps.

They will most likely want to jump right in to building the design; do not let them. Itis

important that they experience brainstorming and designing, as they are crucial engineering

elements. Before allowing teams to work with materials, require them have you approve

their sketch of the team’s prototype design idea.

As the students are building their prototypes, walk around the room and ask them probing

questions about their design. For example:

o What are your reasons for selecting that material?

How did you combine your individual design ideas?

Why did you choose that design?

How did you create the idea for this design?

Suppose a company decided to use your team’s prototype as a model for an actual

product they plan to produce. How effective do you think it would it be in solving

someone’s problem?

Encourage teams to “test” components of their prototypes as they build them.

Point out aspects of their design that impress you.

Whether the design works or not, ask what modifications could be made in order to improve

its effectiveness.

Be sure students understand that failure is normal in engineering, which is why engineers

use readily available, cost-effective materials when initially designing and testing a prototype

idea. True failure occurs only when the designer is not persistent in brainstorming ways to

improve their design.

Ask students:

o What do you like best about your design?

o What do you like least about your design?

o What aspects of other team designs stood out to you, and/or gave you ideas for
improving your own team’s design?
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o What modifications would you make if we had time to complete the design challenge

again?

e Do not allow students to criticize each other and try to get the “shy” or quiet students
involved. This can be achieved by explaining that crazy/unachievable ideas frequently lead
team members to think more creatively, which results in a better final design.

Activity Timeframe and Overview (50 minutes)

Activity Time Overview
Introduction 2 minutes Introduce Yourself
Provide Brief Activity Overview to Foster Excitement
Pre-Assessment 3 minutes | Administer Kit's Pre-Activity Survey
Begin PowerPoint Presentation:
e Guide Discussion and Show Video (2m32s)
Design Challenge 10 minutes _ _ _
Introduction e Present the Engineering Design Challenge
e Explain the Engineering Design Process
Individual . Team Members Individually:
Brainstorm 2 minutes e Write Solution Ideas on Post-It Notes
Teams Collaboratively:
e Discuss Individual Ideas
Prototype Design 15 minutes _
and Construction e Choose and Sketch Final Idea for Approval
e Gather Materials and Construct Team Prototype
Testing 10 minutes | Perform and Observe Prototype Testing
Conclusion 5 minutes Relate to Engineering; They D.Id What Engineers Do
Connect to Types of Engineering
Post-Assessment | 3 minutes | Administer Kit's Post-Activity Survey

Set-Up

e Pick an open table in the room and set up a cup on its side full of marbles to symbolize the
airplane. Make sure this area is elevated so it gives room for the ramps (i.e. use a stack of

textbooks, box, have the ramps go from the desk to a chair, etc).
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e Place an empty cup at the end goal so the students know how fair their ramp needs to
stretch to deliver the marbles. (See photo of set up on Design Testing slide of PowerPoint.).
Designate space for displaying and gathering available materials.

Designate space for each team to collaborate and build their design ideas. Also, make sure
all students will be able to see the presentation.

e Designate space for design testing. Make sure there is room for all students to observe.

Team Size
4-5 students per team

Design Challenge Scenario

You work as a line crewmember (a person that loads and unloads luggage) for an airline
company. Because unloading luggage from an airplane by hand is time consuming and
inefficient, you decide to use your knowledge of potential and kinetic energy to design a better
luggage transport system.

Engineering Design Challenge

Your challenge is to design a more efficient system for transporting luggage straight from the
airplane to the conveyor belt where passengers pick up their belongings. Your design must
transfer marbles from an elevated cup (symbolizing the airplane) to a cup on a lower level
(symbolizing the baggage claim area). You may use on provided materials and must finish in
the time allotted.

Note: The students’ designs cannot be connected in any way to either of the cups or the surface
where the cups are. For older students, put a price tag on the items and only give them a
certain budget that they cannot exceed. You could also place the two cups farther apart or with
a larger incline between them so their designs have to go farther to accomplish the task.

Step-by-Step Facilitator Instructions
Note: The activity’s PowerPoint presentation guides instruction and visually presents
information to students. Therefore, the instructions include corresponding slide numbers.

1. Slide 1. As the pre-activity survey is distributed to students, introduce yourself and provide

enough of an activity overview to gain students excitement.

Allow time for students to individually complete their pre-activity survey.

Divide group into teams of 4 or 5 students each.

Slides 2 and 3: Discuss engineering and what engineers do.

Present the engineering design problem and challenge, following the presentation:

e Slide 4: Show “Where does a bag go after it's checked? - Behind the Scenes
@American Air” video (2m58s).

e Slide 5: Present the real-world engineering design problem (scenario).
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Slide 6: Introduce the Engineering Design Challenge.
Slide 7: Discuss Engineering Design Goals.
Slide 8: Introduce resources (materials) available to each team.
Slide 9: Explain prototype-testing procedures.
6. Slide 10: Introduce the Engineering Design Process. Explain that engineers use it as a tool
to help them more effectively solve problems.
7. Slide 11: Explain the working process: How teams will use the engineering design process
as they complete the challenge:
Imagine (10 min.)
e INDIVIDUALLY: observe available materials, and brainstorm and write design
ideas (5 min.)
e TEAM: share individual ideas (6 min.)
Plan (5 min.)
e Choose and sketch a team design plan
Create (10 min.)
e Gather materials
e Construct your team design plan
Improve and Test (70 min.)
+ Teams decide on and make any last minute improvements before testing.
+ Make sure the marbles are being properly transferred from the top cup (airplane)
to the bottom cup (luggage rack). Students get 3 trials to test their design.
+ Each team tests their prototype while other teams observe.
8. Slide 12: Facilitate a whole group reflection on final prototype design and testing results by
asking questions such as the following.
e What do you like best about your design?
e What do you like least about your design?
e What aspects of other team designs stood out to you, and/or gave you ideas for
improving your own team’s design?
¢ What modifications would you make if we had time to complete the design challenge
again?
e How did you use potential and kinetic energy in your design?
e How does their process relate their process to engineering process?
9. Slide 13: Conclude by discussing the following questions as post-activity surveys are
distributed.
e What ideas do you have for engineering a better world?
e How can you turn ideas into reality?
10. Allow time for students to complete their post-activity survey.

UNIVERSITY of

This material is based upon work supported by the National Science Foundation
as under Grant No. EEC — 1009607 and through EiF grant 14.06

DAYTON

Diversity

Engineering Program



Prototype Building - Notes

When the students build the marble ramp prototype, they are to use the materials given and the
time allotted. They need to create a ramp that can move the marbles from one place to another
without the marbles falling off the ramp. The students’ designs cannot be connected in any way
to either of the cups or the surface where the cups are. For older students, put a price tag on
the items and only give them a certain budget that they cannot exceed. You could also place
the two cups farther apart or with a larger incline between them so their designs have to go
farther to accomplish the task.

Prototype Testing - Notes

To test the design, the students will place their marble ramp at the edge of the cup containing
the marbles and will have to make sure the marbles reach the end of their ramp and land into
the other cup. The design needs to be efficient and should not lose marbles along the way.

Follow-up / Reflection - Notes

Use this time to ask the students what they liked best about their design and what they would
change about their designs. You can also relate the specific activity to a type of engineering.
Ask the students if they have any ideas as to what type of engineer might design this item. If
you have done something similar through co-op or a class project, share your experiences (in
simple terms) with the students. Celebrate everyone’s design by having the class applaud for
that team after that team shares their design. Thank the students and teacher for their time,
collect any post-tests or forms.

Background Information / Additional Resources
Opening Link for students: http://www.youtube.com/watch?v=c-5Z0j71IM0
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