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Scenario

Consider having a student read 
the Scenario aloud. Ask students 
if they have ever been on a roller-
coaster ride and, if so, invite them 
to share their experience in class. 
The Scenario is meant to engage 
students’ interest from the time 
they begin reading the chapter. 
Ask the class if they think they 
could design a roller coaster 
for a specifi c group of people 
and what features they would 
include and omit. Make a list 
of features for various groups 
such as preschoolers, elementary 
school students, middle school 
students, high school students, 
college students, adults, and 
senior citizens.

Let students know that they 
will be altering the design of a 
roller coaster for a specifi c group 
of people. Ask students what 
physics concepts they think might 
be involved in the design of a 
roller coaster. Suggest strategies 
to keep track of the information 
presented in each section—such as 
making a concept map during the 
chapter, outlining information, or 
keeping a record of concepts and 
examples they deem important in 
their Active Physics logs. Avoid 
providing students with too 
many examples of what could be 
done to complete the challenge, 
as this may limit their creativity 
and make them less confi dent in 
seeking their own solutions.

Your Challenge

Have a class discussion about the 
challenge and the tasks students 
are required to complete to 
successfully meet the challenge. 
Ask the class to construct a chart 
listing the criteria and constraints 
similar to the one shown to 
the right.

Criteria Constraints

 Thrilling and • 
non-threatening 
roller coaster 
design

 Calculations of • 
energy required 
to get the roller 
coaster started

 Select group • 
of riders

Safety• 

 Modifi cations • 
made to a 
current design
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perspective, similar to the way in 
which a physicist would approach 
the design.

Criteria for Success

Discuss the criteria for evaluating 
a roller-coaster design by 
developing ideas your class 
suggests. The criteria should 
include more details on the 
oral and written presentation. 
These criteria then become a 
part of the rubric that the class 
can use to evaluate their work. 
While developing your rubric, 
make frequent references to the 
physics principles that are likely 
to be considered. The criteria 
should include accurate and 
clear explanations with original 
ideas. Encourage each student to 
participate during this discussion. 
This will facilitate student 
understanding of the assessment. 
Include the criteria listed in the 
Standard of Excellence. Consider 
using the Blackline Master of 
the Standard of Excellence while 
guiding the class discussion.

Read aloud the criteria that you
develop with your class. This 
may bring up other interesting 
points that could be used to 
reinforce or modify the criteria. 
After the class agrees on each 
criterion, develop a rubric for 
grading the Chapter Challenge. 
Consider asking your class 
which criteria are necessary for 
an “A,” and how they should 

Use the information in the student 
text, emphasizing the criteria 
and constraints. Let students 
know that they will need to 
write a report that explains the 
physics concepts being used. It 
is important for the students 
to complete Section 10 of this 
chapter in order to complete the 
Chapter Challenge successfully. 
Sections of the chapter on forces 
and acceleration will provide a 
useful review of these concepts 
if they have been introduced 

previously. This chapter has 
proven to be more effective if 
the students have completed 
Chapter 1 of Active Physics 
before tackling this chapter. 
There are times when it is 
preferable to apply knowledge 
about forces to understanding a 
problem. There are other times 
when energy conservation is a 
more straightforward approach. 
Encourage students to look at 
the roller coaster from both an 
energy perspective and a force 
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get subsequent grades. Have 
the students decide how many 
points each part is worth. For 
example, you may want to have 
students assign fewer points to the 
aesthetic qualities of the report 
or presentation and more points 
for explanations using physics 
principles. The assessment rubric 
should place the greatest emphasis 
on showing understanding of 
physics concepts, and should 
include the criteria in the student 
text. Make sure that students 
understand the criteria and the 
rubric before they begin their 
work. After the class decisions 
have been made on the criteria, 
compare with the suggested 
Standard for Excellence 
and reconsider the criteria 
and grading.

Standard for Excellence

Students should decide the 
criteria for grading the Chapter 
Challenge. The process of decision 
making gives them a voice in 
determining how their projects 
will be judged. A few criteria 
are listed in the Standard for 
Excellence table with suggested 
point values. Help students 
outline those aspects of the 
Chapter Challenge that should be 
graded. The primary purpose of 
each criterion necessary to earn 
an “A” is to motivate students to 
succeed and to keep them focused. 

As the Chapter Challenge 
approaches, revisit the rubric to 
develop a more comprehensive 
assessment rubric, which 
should determine grading and 
expectations that meet your own 
evaluation system. As an example, 
a complete Sample Assessment 
Rubric for Chapter 4 is provided 
at the end of the chapter in 
this Teacher’s Edition and as a 
Blackline Master in your Teacher 
Resources CD.

4c Blackline Master

Engineering 
Design Process

Discuss the Engineering Design 
Cycle with the class. Let the class 
know that they will be going 
through the cycle during the fi rst 
half of the chapter. Then discuss 
the Goal and ask students to 
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Challenge will be used to refi ne 
the design of the roller coaster 
and the report before the Chapter 
Challenge is completed.

Physics Corner

The Physics Corner lists physics 
concepts presented in the chapter. 
This section illustrates how 
students should be involved in 
scientifi c inquiry. Ask students 
if they are familiar with any of 
the concepts they are about to 
study. Encourage them to provide 
defi nitions for the terms they 
know, or what they think the 
terms mean. Record students’ 
ideas and revisit them when they 
are discussed in the chapter. Ask 
students where physics concepts 
are being displayed in the 
illustration. Remind them that an 
application of these concepts is 
needed to complete their Chapter 
Challenge, and that they will need 
to incorporate important physics 
concepts in their presentation. Use 
an overhead of the Physics Corner 
while guiding class discussion.

Students will be motivated when 
they are actively engaging in the 
learning process. As the Chapter 
Challenge approaches, review 
the Physics Corner to help them 
keep track of the physics they 
have learned.

provide a specifi c example. Tell 
them that they will be using the 
Engineering Design Cycle when 
designing their roller coaster.

Students should fi rst set their 
Goal using the criteria and 
consider the Inputs they receive 
after each section. These 
inputs will become important 
physics concepts that they will 
apply to complete their roller-
coaster design and the rest of 
the challenge. Discuss how the 

Mini-Challenge will require 
them to complete the Process 
step that involves combining 
their ideas with the criteria of 
the challenge, comparing and 
contrasting potential solutions. 
Remind students that they will be 
presenting Outputs to the class in 
the Mini-Challenge and eventually 
the Challenge. Emphasize that 
the entire class will be providing 
Feedback on the Outputs. 
The Feedback from the Mini-


