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Physics Chapter 
Challenge 

Students review the Goal and 
the additional Inputs as they 
repeat the Engineering Design 
Cycle during the Physics Chapter 
Challenge. Remind students 
of previous class discussions 
during the chapter opener and 
the Chapter Mini-Challenge. 
Review each part of the cycle and 
how it pertains to this Chapter 
Challenge. Consider using 
the Black Line Master of the 
Engineering Design Cycle as a 
focal point of the discussion. 

Discuss the Goal with the class—
to create a safety system to 
protect passengers in a vehicle of 
their choice, and to build a model 
of the safety system that will be 
tested in the classroom using an 
egg as the passenger. Emphasize 
that each group must create a 
written or multimedia report 
and present an oral presentation 
to the class containing their 
research, investigation results, and 
explanations of the design chosen 
and how it works using the 
physics concepts presented in this 
chapter. Utilize the class’s rubric 
during the discussion and after 
the review, and revise it if needed.

Emphasize to students that they 
will be analyzing and applying the 
Inputs in the design of their safety 
system. Review the Inputs as a 
class or in student groups, having 
students summarize the Inputs 
from each section and recording 
in their logs the key physics 
concepts. Remind the class that 
it is important to also include 
the Feedback they received from 
the Mini-Challenge. As student 

groups or the class review the 
Feedback, have them provide 
examples of how it should be 
used to complete the challenge. 
This sharing of ideas leads to the 
Process phase, in which students 
determine their design and the 
information needed for their 
reports and presentations.

Discuss the Process phase with 
the class, emphasizing that 
organization and communication 
between group members is 

very important. Ask the class 
for ideas for keeping groups 
organized and communicating 
well, keeping in mind their 
Mini-Challenge experience. 
Then ask them how they might 
incorporate these into a procedure 
that their group can follow. Let 
the class know that during the 
Process phase, each student 
in a group should contribute 
toward the creative process that 
is developed during this step of 
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the Engineering Design Cycle. 
For a successful implementation 
of group work, individual tasks 
should be thoughtfully assigned. 
Asking students to plan their 
own tasks and demonstrate how 
they contributed toward their 
presentation enables them to be 
personally responsible. Discuss 
the constraints that groups may 
have based on the vehicle they 
choose for their safety system. 
Have students consider their 

Mini-Challenge experience, 
refi ning the techniques they 
used in their previous design 
and presentation. Point out the 
importance of a rubric and how 
students can use it to determine 
whether they are meeting the 
different criteria of the Chapter 
Challenge.

Reiterate to students that for 
the Outputs phase, an effective 
presentation depends on how 

accurately they convey the physics 
concepts behind their safety 
system in both their written report 
and class presentation. Remind 
students of the time allowed 
for their presentations and 
prepare your class for interactive 
Feedback that is constructive.

After reminding students of the 
design cycle, review and revise 
the assessment criteria. As a 
class, develop a comprehensive 
assessment criteria. Emphasize 
to the class that the rubric will 
be used to determine their grade. 
A Sample Assessment Rubric 
is provided at the end of this 
Teacher’s Edition, which may 
be used as a foundation for 
developing scoring guidelines and 
expectations that suit your needs. 
For example, you might want 
to ensure that the core concepts 
and abilities from your local 
or state science standards also 
appear in the rubric. However, 
if you decide to evaluate the 
Chapter Challenge, be sure that 
the students actively participate 
in deciding both the criteria for 
evaluation and the guidelines for 
scoring. Make sure that students 
understand how they will be 
evaluated before they start their 
work, and that they actively 
participate in deciding on the 
criteria for evaluation.
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