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Scenario

Consider having students read 
the Scenario aloud. Ask them 
about the safety devices used in 
various vehicles. Have the class 
discuss ideas while categorizing 
these devices either on the board 
or on an overhead. Ask students 
how their knowledge of physics 
will help them build a safety 
system that will reduce the risk 
of injury or death in an accident. 
Encourage students to share their 
stories and experiences that relate 
to the topic. 

Keep the Scenario focused on the 
main topic by prompting students 
to support their responses. You 
may want to invite a professional 
who can discuss the safety 
features in vehicles. Emphasize the 
importance of how the knowledge 
of physics will help improve the 
design of safety features. 

Review the title of each section 
in the Table of Contents, and 
remind students that the content 
of each section corresponds to 
physics concepts they will need to 
apply to complete the challenge. 
Reassure the class that while they 
may not feel prepared now, by 
the end of the chapter they will 
have the skills and vocabulary 
to respond adequately. Suggest 
strategies to students 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 
confi dence in seeking their own 
solutions.
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Your Challenge

Have a class discussion about the 
challenge and the expectations. 
Let the class know that each 
design team will build a prototype 
that will be tested in class, present 
an oral presentation to the class, 
and turn in a written report. 
Emphasize that all students 
should be able to explain the 
main physics concepts during 
their presentation. 

Let the class know that each 
prototype will carry an egg 
as a passenger, and undergo a 
collision. The type of collision 
will be decided upon by the class, 
but not until after they have 
completed designing and building 
their prototypes. Emphasize that 
this means that students will 
be learning about collisions. If 
students have completed other 
Active Physics chapters, ask them 
what physics concepts from these 

chapters they think they can apply 
to the challenge. 

Assure students that as the class 
progresses through the chapter, 
they will become more familiar 
with the content and will be able 
to connect the physics principles 
to their Chapter Challenge. 
Remind students that each new 
concept builds upon the others, 
providing tools to strengthen their 
presentation.

Criteria for Success

Have a class discussion about 
the criteria for evaluating the 
safety system, oral presentation, 
and written report. Develop a 
rubric with the class to use during 
this chapter. Consider starting 
the discussion by recording a 
list of important criteria for 
the Chapter Challenge. Make 
frequent references to the physics 
principles that are likely to be 
considered. The criteria should 
include accurate and clear 
explanations with original ideas. 
It is important to recognize each 
student’s contribution during this 
discussion. This will facilitate 
student understanding on the 
assessment criteria. The criteria 
listed in the Sample Criteria for 
Excellence should be included, as 
well as any state standards and 
benchmarks. Consider using the 
Blackline Master of the Sample 
Criteria for Excellence while 
guiding the class discussion.
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Read aloud the criteria that the 
class has decided upon. This may 
bring up other interesting points 
that could be used to reinforce or 
modify the criteria. After the class 
has agreed upon each criterion, 
develop a point system with the 
class for grading the challenge. 
Consider asking students what 
details of each portion of the 
challenge are necessary for an A, B, 
C, D, and so on, or have the class 
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.

Standard for Excellence  

It is important for students to 
decide on the criteria for grading 
the Chapter Challenge themselves. 
Deciding the criteria will give 
them a voice in determining how 
their projects will be judged. You 
can help them arrive at a list of 
criteria by outlining those aspects 
of the Chapter Challenge that 
should be rated. Some criteria 
are listed in the Standard for 
Excellence table with suggested 
point values. An example of 

further describing and/or adding 
criteria and how the points could 
be distributed is provided in 
the student text. Remember the 
primary purpose of establishing 
the criteria necessary to earn 
an ‘A’ is to motivate students to 
succeed and to keep them focused.

As the Chapter Challenge 
approaches, you will want to 
develop a more comprehensive 
assessment rubric which 
will determine grading and 
expectations that meet your own 

evaluation system. A complete 
Sample Assessment Rubric for 
Chapter 3 is located at the end 
of the chapter in this Teacher’s 
Edition.

3-a Blackline Master

Engineering
Design Cycle
Discuss with the class the 
Engineering Design Cycle. 
Consider using a projection of 
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the Engineering Design Cycle 
to focus the discussion. Let the 
class know that they will be going 
through the entire cycle during 
the fi rst half of the chapter. Then 
discuss each part of the cycle as 
needed. During the discussion, 
ask students to provide specifi c 
examples of each step. Emphasize 
that students will be using this 
simplifi ed Engineering Design 
Cycle when designing their safety 
systems. Describe how students 
should fi rst set their Goal using 

the criteria and then consider 
the Inputs they receive after 
each section. Emphasize that 
these Inputs will be important 
physics concepts that they will 
need to apply to complete their 
safety system and the rest of the 
challenge. Describe how in the 
Mini-Challenge, students are 
expected to complete the Process 
step that involves combining the 
Inputs with their ideas and the 
criteria of the challenge, along 
with comparing and contrasting 

potential solutions. Discuss the 
Outputs as the concepts that 
student groups present to the 
class in the Mini-Challenge and 
the Challenge. Emphasize that 
the entire class will be providing 
Feedback on the Outputs. It is 
important for students to realize 
that the Feedback from the Mini-
Challenge should be used to refi ne 
their design and written report 
before they complete the Chapter 
Challenge. 

Physics Corner 
The Physics Corner illustrates 
the physics concepts presented 
in the chapter, which students 
are expected to apply to meet 
the Chapter Challenge. Ask 
your students if they are familiar 
with any of the concepts, and 
encourage them to provide 
defi nitions for the terms they 
know. Consider having students 
describe where in the illustration 
each concept is being displayed. 
Note any misconceptions students 
might have and discuss these 
when the concept is addressed in 
the chapter. Consider using the 
overhead of the Physics Corner 
while guiding the class discussion.

You should fi nd that the students 
are motivated while 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 concepts they have 
investigated. 
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