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Chapter 1
Suggested Approach

The purpose of this lesson is twofold:

1. Read and discuss with students the first two
sections of Chapter 1 of the grades 5–8 book
(“Science Projects and Science Fairs: What
Are They About?” and “Getting Started”).
The introductory paragraph and cartoon are
designed to encourage students to contribute
what they already know about science fairs.
This might be followed by showing them
slides or videos of previous science fairs.

Two 40-minute periods
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Apparatus and Materials
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Slides or videos of previous science projects or
fairs might provide a valuable orientation for students who have not had any previous experience.
Select about five Starting Points that you
think will be of particular interest to your class.
Assemble three Starter Packs for each Starting
Point. The apparatus and materials required for
each Starter Pack are listed below. The total number
of Starter Packs (store them in trays) is 15—enough
for 30 students working in pairs. This is sufficient
to offer most normal-size classes some choice.
As they progress with their projects, the
students will probably ask for other materials.
It would be helpful to have a supply of “junk”
materials and a simple tool kit available. Students
should be encouraged to seek out their own materials whenever possible.
Before beginning, you should review and
model the “Be Safe!” section at the beginning of
the students’ books (see also the “Safety in the
Classroom” section in this book). You might consider asking students and parents or guardians to
read and sign a safety acknowledgment form.
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2. Get students started on a project.

at

Purpose
1. Give students a quick orientation to
science projects and to the way the book is
structured.
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1 * S TAR T I N G P O I N T S

2. Introduce the students to the structure of
the book. The book begins with a series
of suggestions for getting started. The
suggestions are followed by a series of
lessons designed to help students solve
problems they encounter along the way. This
section concludes by helping students choose
a project on their own. Refer the students to
the contents pages and discuss the match
between these and the structure of the book.
3. Briefly demonstrate each of the Starting
Points. Briefly discuss the scope of each
Starting Point with the students.
4. Organize the students in pairs or groups of
three. Invite them to choose a Starting Point.
5. Invite the students to explore the scope of
their chosen project by “playing around
with it.” Refer to the section “Let’s Go!”
They should compile a list of questions that
interest them regarding their projects.
6. Discuss with the students (as a class or in
groups) their questions. Invite them to design
and carry out a pilot experiment to find out
the answer to one of their questions. They
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Chapter 2:

inquiry. Many examples of each type of inquiry
are featured in the students’ texts.
The first lesson invites the students to contrast everyday common sense with science sense.
The students will probably notice how careful
and precise scientists are and begin to see why
science is often carried out in laboratories with
specialized equipment.
The second lesson emphasizes the empirical—the place of contrived experiments and
systematic observation and how scientists use
them to unravel problems.
The third lesson introduces engineering
as a science concerned with solving practical
problems. At the same time, it attempts to show
how scientists and engineers use the strategy of
reductionism to break down complex problems.
Whereas the process of trial and error provides
information about specific cases, reductionism
leads to an understanding about the components
of the general case.
The three lessons draw attention to the
methods of investigation scientists use and the
purpose of scientific activity.
Here is an extract from A Framework for K–12
Science Education (NRC 2012):
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There are many possible answers to the question,
“What is the nature of science and scientific inquiry?” Words alone are not enough to provide
the answers. Yet it’s important for students to
begin to see their projects from the perspective
of real scientific activity. This chapter provides
students with experiences through which they
can understand what science is all about and the
sort of demands a scientific investigation makes
on them.
There are, of course, many types of scientific
inquiry. Science, technology, and engineering
differ from one another. Simply put, science—for
example, the study of the behavior of animals in
their natural environment—aims to add to our
understanding of the natural world. On the other
hand, technology—for example, the formulation of better house paints—aims to apply our
understanding gained from science (in this case,
our chemical understanding of polymeric reactions) to a practical problem. Engineering—for
example, the design of a turbine to harness tidal
power—seeks to address important human
needs. The boundary between technology and
engineering is a fuzzy one, and some would
claim they are the same. Such studies nevertheless do have significant features that distinguish
them from the more casual, undisciplined inquiry
of the layperson. They all use similar types of
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Thus a common elementary school activity is
to challenge children to use tools and materials provided in class to solve a specific chal-

9
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The Numbers Game

Suggested Approach

• What to Measure
• Units of Measurement
• Instrument

io
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6. The piece about “Measuring Instruments
and Units of Measurement” is designed to be
interactive. The questions in italics make for
good discussion. If students have difficulty
with the concepts of standards, units, and
calibration, it may be necessary to introduce
more examples for discussion. At the end,
discussion returns to the question of how to
measure the strength of tea.
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1. Introduce the “Desert Island Scenario.” The
cartoon is designed to prompt the students
to think about the need to measure. The
students might record their answers in three
columns:

at

In general, students shouldn’t eat or drink in
the laboratory, so you will need to discuss this
exception with them.

5. Review the “Questions for Discussion.” The
first question invites discussion of the need
to measure (quantitative versus qualitative).
The second question makes a good
demonstration. The colors show up well on
an overhead projector.

Ed
uc

Safety Note

Before dividing the students into groups, you
might provide one or two examples.

rB

2. Review some of their answers. Elicit their
answers through questions about the idea of
the need for standards.
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3. Read the section following “Desert Island
Scenario.” The students might be interested
in knowing how the kilogram and a second
are defined. A kilogram is the mass of a cubic
decimeter of pure water (at the temperature
of its maximum density). A second was
formerly defined in terms of the time it
takes for the Earth to circle the Sun; now it
is defined in terms of a cesium-beam atomic
clock.
4. Brew three of four
samples of tea for
the students to
test. Allow them
to explore the
problem in groups.
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7. The “Measurement Brainteasers” provide a
review of notions of validity, quantification,
sensitivity, reliability, and calibration. At the
same time, the brainteasers also challenge
one’s ingenuity. You might ask students to
choose one and work on it in small groups.
Alternatively (and probably better, since
they can experiment with it at home), you
might invite them to do work on one as a
homework assignment. The next section,
“Advice From a Scientist,” discusses the
nature of each problem and provides clues
on how it might be solved.
8. Review the students’ solutions and discuss
each in the light of “Advice From a Scientist.”
Take the opportunity to demonstrate some of
the other solutions people have devised.
a. Students might find it worthwhile to
compare a biodegradable garbage bag
with one that has been exposed to sunlight for several months. The original
investigators used a strength test to tackle
this problem.
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Recognize and analyze alternative explanations
and predictions. Students should develop the
ability to listen to and respect the explanations
proposed by other students. They should remain open to and acknowledge different ideas
and explanations, be able to accept the criticism
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This sequence of lessons follows naturally from
those in Chapter 10. The first lesson focuses on
judging displays, the second on judging written reports, and the third on judging oral presentations.
The lessons may also be considered a review
of what students have learned. To help them make
judgments, the students are invited to reflect on
the experience they have had in the course they
have taken.
Judging is a sophisticated activity. The
first lesson attempts to simplify this by helping
students devise their own checklist of the qualities necessary for a good project. This process is
designed to help them appreciate the types of
forms used by judges at science fairs. In reality,
however, making judgments is more artful than
simply “plugging in” a checklist. When making
judgments, experienced scientists often compare
the inquiry undertaken with the way in which
they (ideally) would have done it. The third lesson introduces this idea.
Throughout the chapter, the judging of science fair projects is put in the context of the way
scientists judge each other’s work.
Here is an extract from the National Science
Education Standards (NRC 1996):
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of others, and consider alternative explanations.
(p. 148)

Here are extracts from A Framework for K–12
Science Education (NRC 2012):
Scientists and engineers use evidence-based argumentation to make the case for their ideas,
whether involving new theories or designs,
novel ways of collecting data, or interpretations
of evidence. They and their peers then attempt
to identify weaknesses and limitations in the argument, with the ultimate goal of refining and
improving the explanation or design. (p. 46)
Students should begin learning to critique by
asking questions about their own findings and
those of others. Later, they should be expected
to identify possible weaknesses in either data
or an argument and explain why their criticism
is justified. (p. 74)
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1 2 * I D E AS F R O M P R E V I O U S S C I E N C E F A I R S
Suggested Approach

This lesson is designed to help students who have
limited experience with science fairs generate
an idea for a project of their own. If some still
experience difficulty, it may be worth following
the lesson with 12**, “Ideas All Around You.”

1. Ask the students (working in pairs) to select
two or three topics that interest them from
the list of project titles.
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2. Use the example of Tracey and Shelley’s
conversation to show students how to
explore the scope of a topic.
3. Further exploration (for homework)
can follow using the ideas in Lesson 3*,
“Wondering Why.”
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One 40-minute period

Apparatus and Materials
None required
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This lesson involves the students brainstorming
for ideas for good projects by considering the
world around them. The students then have the
opportunity to develop a topic of their choice by
generating questions.
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Time Allocation
One 40-minute period

Apparatus and Materials
None required
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Suggested Approach
1. Write a few headings such as the kitchen,
the garden, TV, toys, or the environment
on the blackboard. Set the stage for
brainstorming using the newspaper article.
In brainstorming, no idea is a bad idea. The
best ideas are selected afterward.
2. Invite the students to make a personal
selection of an idea.
3. The sections on “Making Sauerkraut” and
“Developing an Idea” offer two ways the
students might develop the idea they have
selected.
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