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Students will now complete a 
second phase of the Engineering 
Design Cycle. Because their list 
of Inputs has grown, they can 
apply additional physics concepts 
to modify their Goal. Consider 
using an overhead of the Concept 
Map to integrate the various 
sections of Thrills and Chills 
and show their relationship to 
the Chapter Challenge. Have 
a student volunteer read aloud 
the summary of each section 
presented in the student text 
and highlight important physics 
concepts by listing them on 
the board. Consider revisiting 
some particularly relevant steps 
from the Investigates and at 
the same time reviewing the 
criteria and constraints of the 
Goal. An integrated approach 
that incorporates and unifi es 
individual elements helps students 
to modify the design of a roller 
coaster that produces optimum 
thrills for its target audience. 

The Process phase enables 
students to solidify their 
presentation by sorting and sifting 
information to decide how they 
can best meet the criteria of their 
Goal. At this stage, they should 
have a clear idea of which group 
they would be using as their 
target audience. Check to see if 
students are carefully selecting 
their target audience. Ask 
students how they determined 
the tolerance level of their group 
of potential riders and how they 
have chosen the types of thrills 
for their audience. It is important 
for students to share their design 
strategies. Modeling the path of 

a roller coaster on a poster is a 
strong visual tool, which shows 
the strengths and weaknesses of a 
design. Students have to consider 
different variables for maximizing 
the thrills of the ride. Variations 
in acceleration have to be 
determined and calculated so the 
roller coaster’s loops and turns are 
effective, and also safe. Reiterate 
the need for safety calculations 
for at least fi ve places on the ride. 
Encourage students to show their 
group members the data they 

used for calculations and the key 
features of their design. Students 
should be able to show how their 
design strategy addresses their 
target audience.  

During the Output phase, students 
are expected to present a clear 
description of their target audience 
and explain how their roller 
coaster satisfi es the design criteria. 
They have to show how the energy 
calculations keep their roller-
coaster ride safe and packed with 
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thrills at the same time. Encourage 
students to show how much input 
energy is needed from the work 
done on the system. You might 
want to assign bonus points for the 
“energy bill” during the Feedback 
phase, which is the fi nal phase 
of the Engineering Design Cycle. 
Encourage students to evaluate 
each presentation against the 
rubric prepared in class. Students’ 
feedback should be closely 
considered before you give them a 
fi nal grade for their presentation.


