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Scenario

The use of sound and light in the 
entertainment industry provides 
the Scenario for this chapter. 
Students are challenged to design 
a sound and light show that 
demonstrates the physics principles 
they learned. They are limited 
to using only sounds that come 
from human voices or homemade 
instruments and light from 
conventional household lamps.

Read, or have a student read 
aloud, the Scenario. Check 
students’ comprehension by 
pausing after each paragraph 
and ask questions to generate 
interest. You may wish to expand 
on the Scenario by using videos 
or multimedia technologies. 
Encourage students to share 
their own ideas on the design of 
instruments familiar to them. Keep 
your discussion brief.
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task with a prior knowledge 
of clear expectations. Students 
should know how they can earn 
an A and how each grade for the 
Chapter Challenge is assigned. As 
students brainstorm the features 
that are important for their sound 
and light show, remind them that 
their criteria should carry points 
for the physics principles on which 
their show will be based. List some 
suggestions for the class to consider 
and ask them to incorporate a 
variety of physics concepts. When 
you are determining whether an 
oral report or a written one is 
required for the presentation, stress 
that an explanation should be 
accurate, clear, and concise.

The relative importance of each 
criterion is another step. Students 
should know clearly how certain 
criteria are distinctly valued on 
a grading scale. The relative 
importance of each will determine 
the time spent on different stages 
of the Chapter Challenge, and will 
set the standard for how physics 
principles are valued against the 
entertainment aspect of the sound 
and light show. For instance, 
students should be encouraged 
to design an entertaining and 
creative show, but at the same 
time, the points assigned to this 
criterion should be fewer than 
those established for the criterion 
that assesses an explanation of the 
physics principles.

Your Challenge

You may wish to lead a class 
discussion about the challenge 
and the expectations. Familiarize 
students with the structure of each 
section. Have them recall their 
experiences of entertaining shows 
that they have seen and how they 
could use their prior knowledge 
to build on what they learn in 
the chapter. Point out to students 
when they are reading Refl ecting 
on the Section and the Challenge 

that the content of each section is 
related to the Chapter Challenge. 
As you discuss the challenge, 
reassure students that while they 
may feel incompetent now, by the 
end of the chapter, they will have 
the necessary skills to design their 
light and sound show.

Criteria for Success

You and your class must establish 
a set of criteria that guides each 
student toward completing the
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Standard for Excellence

Students determine the Standard 
for Excellence, which assigns 
points to criteria in a rubric. You 
facilitate this process and provide 
a framework of Standards and 
important guidelines. You then 
prompt responses from the class 
and list relevant suggestions 
on the board. For students to 
come up with the criteria for 
assessing their work, they should 
clearly comprehend the Chapter 
Challenge.

In the beginning stages of an 
assessment, a broad set of criteria 
are written for the rubric. It is 
important for students to know 
that they have ownership of the 
rubric, and at various stages of the 
chapter they will be reassessing 
the rubric to see if all standards 
are being met with clearly defi ned 
expectations. Discuss the list 
of criteria given in the Student 
Edition of Active Physics. A 
sample rubric is also provided at 
the end of this chapter.

5a Blackline Master

Engineering 
Design Cycle

The Engineering Design Cycle is 
a powerful tool that students use 
to establish a Goal by meeting 
its requirements through a series 

of procedural steps. Each step 
is a unique strategy that allows 
students to refi ne the process of 
identifying relevant information 
and channeling it through a 
cycle pattern of Inputs, Process, 
Outputs and Feedback. This 
pattern of steps eventually leads 
to the Chapter Challenge.

Point out to students that 
Inputs will include all the new 
concepts they will be learning 
in each section, along with new 

vocabulary and techniques to 
explain the sound and light show. 
Highlight the importance of the 
Process phase and how it leads to 
helpful design decisions through 
an evaluation of ideas. Potential 
solutions are compared during 
this phase and the criteria are 
revised.

Students should know that the 
fi rst presentation of their show 
will be the Outputs stage. At this 
stage, physics principles involved 
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Physics Corner

The Physics Corner provides 
a preview of physics concepts 
presented throughout the 
chapter. Your students may 
be familiar with a few terms 
already. Ask them if they can 
provide defi nitions for them. Do 
not teach the vocabulary. They 
will learn the vocabulary as it 
is introduced and used in each 
appropriate section. Students will 
be motivated to answer if you 
acknowledge their familiarity with 
the concepts in this chapter. 

Encourage students to offer ideas 
that relate the concepts in the 
Physics Corner to the sound and 
light show they will be producing. 
Discuss the illustration in this 
section and ask your students 
how they are expected to learn 
physics principles and master the 
skills necessary to complete their 
challenge. Engage students to use 
their imagination and explore 
their creative talents.

As the Chapter Challenge 
approaches, you may wish to 
remind students that they should 
review the Physics Corner to keep 
a record of the physics concepts 
they are learning, since they will 
need to draw on them to complete 
their Chapter Challenge.

in the show will have to be 
explained. Initial Feedback during 
the Chapter Mini-Challenge will 
prepare each student for their 
fi nal Outputs and is also the 
time that you and the class can 
collaborate for a more refi ned 
Goal, sifting out the weaker parts 
of the presentation.


