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Appendix
A

Characteristics of
Technology Activities

Patrick N. Foster

University of Missouri

(Portions of this appendix were adapted from Foster, P. N.
(1995). Used with kind permission of the publisher.)

When developing a unit plan that includes technology activities,
it may be instructive to inspect the activities to ascertain whether
they meet the criteria for a technology activity. There is no widely
accepted set of such criteria, but one is offered here to illustrate
the potential benefits of establishing a rubric for evaluating the
degree to which an elementary-school learning activity is a tech-
nology activity.

The process is simple: First, the defining characteristics of a
technology activity are identified. Second, the activity in question is
inspected for evidence of these characteristics. Assuming the analy-
sis shows that some characteristics are present and others missing,
the final step is to modify the activity so that it exhibits more of
these characteristics.

A suggested list of technology-activity criteria contains eight
characteristics: planning, construction, problem solving, feedback,
redesign, content, authenticity, and impact consideration. In this
view of technology activities, the first five of these characteristics
are the most important and should all be present in any technolo-
gy activity. A weaker activity might not exhibit one of the last three
characteristics. A description of each of the criteria follows.

Planning. Although activities which encourage children to
experiment with an assortment of materials in response to a chal-
lenge are often worthwhile, a technology activity will always involve
students in planning out a solution before setting out to realize it.
Planning involves not only drawing physical parts before they are
constructed, but sequencing operations as well. Just as important-
ly, students can be made responsible for specifying materials they

will need before a project begins.
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Construction. A technology activity is constructional. The stu-
dent changes the forms of materials constructively. In this view,
construction is essential to student participation in technology
because technology is always constructional.

Problem Solving. Every technology activity has a purpose. In a
technology activity, a solution to a problem is designed. The result
of the changes students make in the forms of materials must be in
response to a specific need or problem. Otherwise the student is
being asked to construct aimlessly.

Feedback. In a technology activity, feedback is provided to the
student as to the strengths and weaknesses of the solution.
Otherwise the student is solving the problem in a vacuum. Ideally,
feedback is triggered or generated by the students themselves, such
as when they test or measure a product or feature during its devel-
opment. In some cases, feedback may simply take the form of the
teacher evaluating the product while the student is producing it.

Redesign. The opportunity for improving the solution is avail-
able to the student in a technology activity. Otherwise the student
cannot take advantage of the feedback provided. Therefore, it is
necessary to distinguish between feedback which is formative and
that which is merely a recounting or a final assessment of the activ-
ity. The presence and use of formative feedback implies that the
student is given the opportunity to improve his or her solution to
the problem based on the feedback received during the activity.

Content. Some general concept related to technology should
be reinforced in a technology activity. The activity should be part of
an overall sequence designed to introduce students to some area
of technology. By the word content it is not meant that students will
memorize specific facts. But students cannot best consider appro-
priate solutions nor can they employ the best construction prac-
tices without first acquiring knowledge about technology.

Authenticity. A technology activity has practical and authentic
qualities. Authenticity, in a Scobeyan sense (Scobey, 1968), is the
degree to which an activity mimics a real-life technological process.
Ideally, the student is using the same principles that technologists
would actually use to solve a problem that they would actually
encounter.
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Impact Consideration. Because the students should be con-
sidering a real-world problem, the impacts of the problem should
be investigated as part of a technology activity. This investigation
can often seem tangential to the constructional portion of the activ-
ity, which underscores the wisdom in considering impacts before
beginning construction. Usually, multiple solutions are weighed
before students begin constructing the project; this may be the best
time to consider the impacts of each possible solution.

In this view, good technology activities contain most or all of
these eight components. If one is omitted, a rationale should be
considered. For example, an activity designed to give students prac-
tice in using a particular tool might not exhibit many of the last
three components. The age of the student must be considered as
well. For younger schoolchildren, practicality and authenticity add
much to the activity. In later years, technology content is consid-
ered to be important.

A rubric such as the one below may be designed to quickly
identify the degree to which a given activity possesses the desired
characteristics.

NAME OF ACTIVITY

CHARACTERISTIC NOT PRESENT | INCLUDED ESSENTIAL
in this activity |in this activity | to this activity

1. PLANNING

N

CONSTRUCTION

PROBLEM SOLVING

FEEDBACK

REDESIGN

CONTENT

Njo| ol =] W

AUTHENTICITY

8. IMPACT
CONSIDERATION

In this view, characteristics 1 through 5 must all be included in
the activity, and at least four should be essential to it. At least two

@%
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of the other characteristics (6, 7, and 8) should be present as well.
Although such a rubric will necessarily be adapted to suit different
teaching styles and different views of technology education, it may
be useful to the teacher seeking to ensure that classroom learning

activities are technology activities as well.
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Snapshots from FPractice
l B

Kenneth Welty
University of Wisconsin—Stout

The following three cases describe the genuine efforts of teach-
ers to employ elementary school technology education (ESTE) to
enrich their curricula. The purpose of these case studies is to
describe the thought processes that went into the planning of ESTE
activities for upper-elementary school children. These case studies
were written to provide authentic examples from elementary school
practice that can be used by those who wish to design and imple-
ment ESTE activities.

It should be noted that these cases are not presented as exam-
ples of exemplary practice. The relative value of these learning
activities in elementary school education is left to the reader. The
author’s intention is that these narratives inspire preservice and
inservice teachers to evaluate current practice and exchange diver-
gent points of view, thereby making ESTE possible in an increasing
number of schools.

All three cases are based on the work of elementary school
teachers who participated in graduate courses or curriculum
projects under the direction of the author. They are based on
teacher-developed curriculum materials, pilot-test data, notes from
teacher interviews, and teachers’ reflections on their work. To
ensure confidentiality, all names used in the cases are fictitious.

Operation Oil Spill:

A Ounce of Prevention is Worth a Pound of
Clean-up

After reviewing her fourth-grade science curriculum guide, Ms.
Johnson made a note in her lesson-plan book: she would need to

begin a unit on environmental science in just two weeks. In past
years, her students had talked about pollution, conducted recycling
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campaigns, visited the local landfill, and listened to guest speakers
from the Department of Natural Resources. Although these were all
good activities, Ms. Johnson wanted to do something a little differ-
ent this year. According to her curriculum guide, she needed to
teach her students about pollution and its effects on the water sup-
ply, wildlife, and people.

Several weeks earlier, many of Ms. Johnson's students had been
disturbed by the news of an oil spill. They were especially troubled
by the number of animals that died as a result of the accident. Ms.
Johnson felt the spill would provide an excellent context for study-
ing water pollution and the environment.

Ms. Johnson had a few reservations about her new topic
because she did not know much about oil spills and how they are
cleaned up. She did know that oil and water do not mix. She had
much to learn herself, and wondered how she could engage her
students in a meaningful learning activity that would enable them
to discover the technological complexities and environmental
implications of an oil spill.

So she went to the school library to find books on oil spills. If she
couldn’t come up with a good learning activity, she could always have
her students write a report on the subject. No, she thought, not
another report—this can be made much more interesting. To her sur-
prise, the library had several trade books on the subject. Even though
they were written for children, the books contained an abundance of
technical information presented in a straightforward manner. The col-
orful illustrations featured lots of helpful details.

As she read the books, she learned that millions of tons of oil
are spilled every year from transportation accidents. In addition to
tanker accidents, large amounts of oil are spilled near refineries
from pipeline breaks, tank leakage, and improper loading and
unloading procedures.

When oil is spilled in the ocean, the oil floats on the surface of
the water until it reaches the shore. When the birds land in the oil,
they become covered with it and can’t fly. When the birds preen
their feathers, oil enters their bodies, poisons their system, and
kills them. She learned how fish, shellfish, sea otters, and vegeta-
tion all suffer from the toxic effects of oil spills.
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As she read further, she discovered a lot of information about
the technology used to clean up oil spills. Before a spill can be
cleaned up, it must be contained. This process is often accom-
plished with the aid of long balloon-like fences. These fences,
called booms, can only be effective when the ocean is calm. Once
the oil is contained, a variety of methods can be used to clean up
the spill. One of the more commonly used options is called skim-
ming. Special machines called skimmers are used to scoop up the
oil. These machines look and work like giant vacuum cleaners.
Absorbent materials are often used in conjunction with the skim-
mers. These materials act as sponges that soak up the oil and make
it easier to clean up.

Another option is to burn the oil in the open water. After as
much oil as possible has been removed, special chemicals called
dispersants are used to break the oil into tiny droplets. The disper-
sants spread the remaining oil out over a larger area. The dispersion
process helps the oil break down and decompose through natural
processes. Special bacteria and fertilizers are sometimes used to
help the oil degrade more quickly.

Ms. Johnson’s task now was to define the content and goals of
the unit. The handful of trade books she reviewed contained a lot
more information than she could possibly teach. To help organize
her thoughts she wrote a simple outline. She began with a few ideas
about why oil is important to people, where some of the major oil
deposits are located and how it must be transported from one place
to another in order to help people heat their homes and power their
automobiles. The next section dealt with how oil is spilled, its
effects on plants and animals, and why it has to be cleaned up.

Her last section addressed the technology used to clean up oil
spills. She reduced all the possible methods to a simple list of tech-
nical processes: containing, skimming, dispersing, and decompos-
ing. After this structure was laid in place, at least two important
questions remained.

First, she was not sure of the best way to have her students
experience these concepts. Second, what was worth knowing about
oil spills? As she debated this over and over in her head, it became
clear to her that oil spills were an example of a larger concept.

@%
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Pollution is generally an undesirable result of natural (e.g., volca-
noes) or technological power generation systems. The old saying
“an ounce of prevention is worth a pound of cure” popped into her
mind. This bit of wisdom certainly applied to oil spills as well as to
things like solid waste management, air pollution from coal burning
power plants, and other environmental problems.

As Ms. Johnson stared at her notes, she decided that she want-
ed her students to experience how difficult it is to clean up oil,
especially when it is floating on water. The words containing, skim-
ming, and dispersing seemed to be the key to designing a realistic
learning activity. It became clear to her that the learning activity
should to be a small-scale simulation. She decided the activity must
be accomplished on the students’ desks. She also had a notion that
the learning activity should be performed by teams of children. To
conserve materials and still have teams she could manage, she
decided to divide her class into eight groups of three students.

She made a list of the things she thought she could use to con-
duct the simulation. The first item on the list was water. The second
was a container for the water. She wanted clear, shallow containers
with a flat bottom to minimize spillage. She wanted something rea-
sonably large and strong. With a very small budget, the containers
had to be very cheap or better yet, free. Hoping something would
come to her later, she decided to continue chipping away at her list.

The next logical item was oil. But what kind of 0il? Ms. Johnson
ruled out motor oil right away because it would be extremely diffi-
cult to clean up and dispose of at the end of the learning activity.
She settled on vegetable oil, as her students could pour it down the
sink in her classroom when they were finished with the learning
activity.

Her list included all the basic ingredients required to simulate
an oil spill: water, oil and a container. Now she need to turn her
attention to identify potential items that could be used to simulate
the tools used to clean up oil spills. Since the children’s first order
of business would be to contain the spill, Ms. Johnson began iden-
tifying everyday items that will float on the water and can be used
to surround a pool of oil. Large flat rubber bands came to mind,
and another option would be to cut openings into foam trays. The
trays are very easy to cut and they will float.
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The next task was to something that could be used to vacuum
or scoop up the oil. She jotted down “paper coffee filters,” because
she thought the water would pass though the filter while the oil
remained on the paper. Kitty litter seemed like a logical choice too.
Cotton balls and small sponges were added to the list based on the
hope that the oil would remain in the material when the water was
squeezed out. Ms. Johnson was the most optimistic about her next
entry, a meat baster. Finally, dish soap, the kind that is supposed
to break up grease, could be used as a dispersant. It could also be
used to wash hands and materials after the learning activity. An
extra stack of paper towels also seemed appropriate for clean-up
activities.

She still needed to identify an suitable container for the water.
The only idea she could come up with was to ask some of the stu-
dents to bring baking pans to school. But this presented problems
of odd sized pans, students remembering to bring them and then
cleaning them before they went home. Besides, she felt she had
already asked parents too much this school year and she did not
want send notes home ask them for another favor.

That morning, a parent had brought the teachers a large coffee
cake as a gesture of appreciation. Not only was this a pleasant treat
on a Monday morning, it presented a solution to the container prob-
lem. The coffee cake was in a large clear plastic pan with a clear
snap-on lid. The top and bottom halves of the coffee cake contain-
er would provide two teams with a site for their simulated oil spill.
The only challenge left was to talk the local bakery out of three
more coffee cake containers, preferably clean ones. After school
Ms. Johnson tapped the generosity of a local merchant who was
more than happy to help. The container crisis was resolved.

With everything laid out on her kitchen table, it was time to try
out the simulation. She wanted to tinker enough to be able to antic-
ipate problems, maximize efficiency, determine time requirements,
and minimize potential frustrations.

After an entertaining hour and a half of working with various
materials, Ms. Johnson had a plastic pan full of tiny droplets of oil.
The pan started out with a well defined pool of vegetable oil in a
pan of water. The rubber bands and the hollowed-out foam trays
worked relatively well containing the oil as long as one did not jar



Appendix B: Snapshots from Practice

the pan. The foam trays tended to float a little high in the water and
some oil managed to sneak underneath the tray. In a burst of inspi-
ration, pipe cleaners where added to the list.

The meat basting tool was clearly the most effective tool for
gathering and removing oil from the water. The tool would be a lit-
tle awkward to handle for her schoolchildren, however, because of
its size. Thinking that “less is more” she tried an eye dropper
instead. It was more realistic in scale to the oil spill, easier to con-
trol, and best of all, eye droppers are relatively cheap.

The sponge made matters worse. The cotton balls worked a lit-
tle better because they did not have to be used more than once. In
contrast, the sponge tended to put as much oil back into the water
as it took out. Ms. Johnson noticed that the used cotton balls were
very slimy which inspired a new application for them. In addition to
using them as a clean up material, they could be used to simulate
animals like sea otters and water fowl. A few bits of paper and down
feathers could be glued to the cotton balls to given them specific
features.

The Kitty litter worked as an absorbent agent, but soaked up as
much water as it did oil. Ms. Johnson concluded it is probably a
great medium for cleaning up oil as long as it is on a dry surface. A
plastic spoon had to be used to remove the Kitty liter from the pan.
Then she discovered that the spoon was a relatively effective tool
for scooping up oil, especially when the oil slick was still intact.

After several hours of tinkering, Ms. Johnson had selected all
the materials she wanted to use the following morning. Her biggest
concern was the potential for a big mess in the classroom. Another
concern was whether the students would really experience a new
perspective on pollution and technology. As she thought about this,
it occurred to her that one way to impress students about the
impact of pollution might be to look at it from a economic point of
view. She could not help but think that it must be cheaper for petro-
leum companies to transport oil safely than it is to clean up the oil
have a spill. Her earlier thought recurred: an ounce of prevention is
worth a pound of cure, and in this case, a ounce of prevention is
worth a pound of clean-up.
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In a last-minute brainstorm, Ms. Johnson decided to use some
of the play money from her classroom to add an economic dimen-
sion to the learning activity. More specifically, she decided to give
each group a budget and require the students to buy all the mate-
rials required to clean up their oil spill.

The next morning everything was laid out on a table at the front
of the classroom. As the students filed in for class they began bad-
gering Ms. Johnson about what the materials were there for. It took
a little longer than usual to get everyone to take their seat.

Students began raising their hands. What they wanted to know
was “what are we going to do today?” Ms. Johnson answered the
question with an overview of the simulation. After reviewing the
main points they had learned about pollution, she began to explain
the roles that each material might play in the simulation. During her
description, she tried to associate some of the materials with the
real materials that the students saw the day before in a video seg-
ment on cleaning up oil spills.

She then explained the monetary aspect of the project. She
handed out a price list and a very simple table for recording expens-
es. She divided the class into groups of three, had the students
rearrange their desks into clusters and put a plastic pan on one of
the desks at each cluster. Next, she circulated through the room
with a pitcher of water and poured about one inch of water in each
pan. During a second tour through the room, Ms. Johnson deposit-
ed a few ounces of vegetable oil in the center of each pan of water.

After a few words about handling the materials in a manner that
would minimize messes, Ms. Johnson announced that the students
could begin their clean-up. She had one member from each team,
a “materials specialist,” come up to the front to purchase materials
and keep track of expenses.

Ms. Johnson walked across the front of the room and
announced, “another member in each group will be the records
keeper. His or her job will be to describe how well your clean-up
strategies work. And one person in each group will be a clean-up
technician whose job it will be to actually perform the clean-up
operation.” Ms. Johnson asked each group to count off from one to

three and she assigned jobs accordingly.
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Eight students approached the desk, play money in hand, to pur-
chase the materials. Each returned to his or her group with a tool
that they would use to begin their clean up effort. Ms. Johnson
watch her class at work. The teams seemed to be very organized
and on task. She listened to the students discuss the variables
associated with their clean-up efforts and the nature of the mess
they were trying to clean up. Their ideas were surprisingly insight-
ful. They talked about how difficult it was to clean up oil in water.
As they contained the oil and tried to remove it, the spills broke up
into smaller drops of oil.

Within twenty minutes all the groups had tried most of the
potential cleaning materials and were beginning to run out of
money. The remaining oil in each pan was now in tiny droplets. A
few drops of dish soap caused the oil to spread out toward the
perimeter of the pans, but not all of it could be removed.

Ms. Johnson asked her students to put their materials down and
turn their attention to the front of the classroom. When all eyes
were on Ms. Johnson, she had them report their findings. Most of
the groups reported that their oil spill was very difficult to clean up.
One group noticed that the more they worked with the oil the more
difficult is was to clean up. Ms. Johnson asked the students if that
was also one of the problems described in the video. One student
said that it was, but in the video it was because of the weather.
Another student commented on how it was important to clean up
an oil spill as soon as possible because the spill tends to break up
and move closer to shore.

Next, Ms. Johnson asked the students which material did the
best job containing the oil spill. Several students stated the hol-
lowed-out foam tray worked the best. One student reported that
“the big rubber bands worked pretty good.” Another student blurt-
ed out that none of them really worked and “the oil leaked out
everywhere.” After the class had a short laugh, Ms Johnson asked
which tool or material worked the best for skimming up the oils.
Almost all the student endorsed the use of plastic spoons and the
eye droppers. The children didn’t like the sponges and coffee filters
because they tended to disperse the oil too much making it more
difficult to clean up.
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Several groups reported that they were almost out of money. Ms
Johnson pointed out she had more bad news for all the teams. In
the spirit of the simulation, she told all students that they were
being fined by the Environmental Protection Agency. In addition, a
community near the oil spill site had filed a lawsuit requesting com-
pensation for the damages to their beach and the loss of income
from their fishing industries. The students protested as though they
were being asked to surrender real money. When things started to
settle down, one of the students raised her hand. With a tone of
seriousness she asked “wouldn’t be cheaper to keep oil spills from
happening in the first place instead of spreading huge amounts of
money cleaning up the mess?” Ms. Johnson smiled. She obviously
had achieved one objective.

The discussion continued with ideas about spending money to
prevent oil spills or to clean up oil spills. The students felt it would
always be “cheaper to keep accidents from happen in the first
place.” One of the students pointed out the real problem was “it is
always cheaper to take chances and if nothing bad happens, you
can save a lot of money.” Another student pointed out “accidents
happen even when you try to prevent them.” A third student sug-
gested that the possible damage is too great to take chances with
oil. Many of the children expressed ideas about how the welfare of
the earth and wildlife should not be measured in monetary terms.

Ms. Johnson turned the discussion toward other forms of pollu-
tion. The conversation slowed down dramatically until it touched on
solid waste. All the students turned out to be as serious about recy-
cling as they were about cleaning up oil spills. Ms. Johnson con-
cluded the reason the discussion lost momentum was the students
did not have many direct experiences with other forms of pollution.

As the activity was winding up, Ms. Johnson reflected on the
learning activity. She decided it was worth the trouble. The direct
experience with technology had made the children think, discuss
and take ownership of the problem and the process of solving it.
She wished she could put as much thought and resources into all
her learning activities.
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As the students poured their nearly clean water down the sink,
Ms. Johnson remembered with regret that she forgot to use the
cotton balls to simulate the effects of oil on feathers and fur. Then
she thought to herself, “ah well, there’s always next year.”

=0

Pop Can Solar Collectors:

Collecting and Converting Energy from the Sun

Robert Wells, a technology educator, received a call from Dr.
Earl Williams, an assistant superintendent of a large suburban
school district just outside of Chicago. Williams wanted Wells to
participate in his “Scientist-in-Residents” program which would
team elementary school science teachers with practicing scientists
for one week. Williams hoped that his faculty and the students
would benefit from the scientists’ expertise. Although Wells was not
a scientist, he agreed to “mentor” Mike Chan, an elementary school
science teacher at East Elementary School who was teaching an
alternative-energy unit.

Dr. Williams said he wanted each student to make and take
home a project during the course of the unit. To Wells, this was
putting the cart before the horse; he thought the activity—the
process—was more important. With only one week to prepare the
activity, the need for a relevant project weighed on Wells’ mind.

As he planned the activity, Wells decided to focus his attention
on solar energy. With a few reference books sprawled across the
floor of his office, he created a file on his computer and began with
possible goals for the unit. After a full morning of reading, thinking,
keyboarding and editing, the following list filled his computer
screen.
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Upon completion of the energy unit, students will:

 Understand that the sun is the earth’s primary source of
energy.

- Know that energy is the ability to do work.

« Know energy can not be created or destroyed, it can only be
converted from one form to another.

+ Recognize that energy comes in a variety of forms (i.e., chem-
ical, radiant, electrical, thermal, mechanical, nuclear).

+ Understand that people use technology to convert energy from
one form to another.

+ Recognize that things like wind generators, hydroelectric dams
and photovoltaics are energy conversion systems.

 Be able to use a simple systems model to describe how com-
mon energy conversion systems work (i.e., input form of ener-
gy, energy conversion process, output form of energy).

« Know people use solar collectors to convert radiant energy
(light) from the sun into thermal energy (heat).

Before he went any further, Wells decided to call Mike Chan a
call to solicit his expectations for the upcoming unit. Wells told him
he’d like to work on solar energy concepts.

“I like your idea of focusing on solar energy,” said Chan. “It ties
in with my unit on alternative energy and it sounds like fun. But Dr.
Williams is big on public relations. He wants to make sure that the
parents and community know that the school district has an innov-
ative math and science program. So we’ll need the activity to end
with a project each of my 100 students can take home.” As Wells
hung up the phone, he knew he had to focus his attention on defin-
ing the project.

That night Wells began reviewing his curriculum materials. He
discovered several variations for a solar hot-dog cooker but none of
them seemed quite appropriate. These designs usually work best
outdoors, in direct sunlight on a clear and calm day, and cooking
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the hot dog often becomes the focus of the lesson for students.
Although cooking is an interesting application for solar energy, it is
not a common application for the technology. Most commercial
solar energy conversion systems are designed for heating homes
and domestic water. His goal was to teach inside the classroom and
focus on energy conversion systems.

In the past, Wells had modest success having students build
and test large working solar collectors in his high school technolo-
ay courses. However all the collectors he had his students construct
were relatively expensive to build. Somehow, Wells had to develop
a simple solar collector that could be constructed by elementary
school students with a few inexpensive materials. Chan said
his budget for the project was $50 which meant about 50¢ per
student.

Wells tried to think in basic terms about a solar energy collec-
tor. All that is really required is a box, some form of glazing, a black
absorber surface (preferably metal), and a fluid, typically air or
water. This moment of clarity inspired a new goals for unit.
Returning to the word processor, Wells added a new item to his
series of bullets under the heading

Upon completion of the energy unit, the students will understand
that most solar collectors use:

- an enclosure to capture radiant energy from the sun.
+ glazing to allow sunlight to enter the enclosure.

. an absorber surface to convert radiant energy into
thermal energy.

« Insulation to retain the thermal energy that is generated.

+ a fluid medium (e.g., air, water) to absorb the thermal
energy and carry it to where it is needed.

What would be the “absorber surface” in a 50¢ solar collector?
Within arm’s reach, the answer to the question became clear:
aluminum soda-pop cans. They are small, metal, can be easily paint-
ed black, are very plentiful, and more importantly, are inexpensive.
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He had dozens of cans in the recycling bin that could be painted
black with very little money, time, or effort.

With the absorber surface identified, materials for the enclosure
and the glazing had to be selected. It was time to visit one of Wells’
favorite places for inspiration, the local home center.

For an enclosure he selected foil-backed, rigid insulation used
to sheath houses. He had his choice of sizes and selected '»” thick
insulation. He liked it because it could be easily cut with a large T-
square and a utility knife, the foil backing would reflect light and it
was affordable.

He reasoned that the polyethylene plastic used for vapor
retarders and drop cloths would be appropriate glazing material.
Pushing a shopping cart, he cruised up and down various isles until
he had one 4’ x 8’ sheet of insulation, 12 small rolls of duct tape,
a package of utility-knife blades, 200 square feet of plastic drop
cloth, two cans of heat-resistant flat black paint, and 6 inexpensive
utility lamps.

The total cost was $50—about 50¢ per student. On his way out
of the store, Wells made a mental note for one more bulleted item
to the list of goals he had on his word processor. It needed to read:
Solar energy is free, but the technology required to collect and con-
vert it into a usable form of energy can be expensive.

Soon Wells’ kitchen table was covered with goodies from the
home center. It was time to build a prototype solar collector. He mea-
sured a soda can to determine the size of the pieces need to make
the basic enclosure. He realized that a classroom-management night-
mare could be averted if all the pieces were the same size.

Wells cut out the five uniform pieces of rigid insulation for the
top, bottom, sides, and back of a model solar collector. Then he
taped the five little rectangles into a simple box that would snugly
accommodate a pop can. The task proved to be more difficult than
anticipated. He tried to imagine how one set of little hands would
hold the various pieces together while another set of little hands tried
to apply a strip of duct tape across each seam. Perhaps a block of
wood cut to the right size would make a handy mold for positioning
the sides and holding them together until they could be taped.
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Soon he had a five-sided box taped together with the foil facing
the inside to reflect stray light to the pop can. Wells pushed a fresh-
ly painted can into the box and made a small hole through the top
of the collector directly above the opening in the pop can so a ther-
mometer could be pushed into it. He was sure that the air inside
the pop can would heat up quickly when the collector was placed
in front of a spot lamp. He taped a piece of the clear plastic across
the front of the box and put it to the test.

He found a meat thermometer in his kitchen and stabbed it into
the top of the collector and into the pop can. He placed the solar
collector on several books and put a heat lamp two feet in front of
it. He noted that the thermometer read 68° F. before he turned the
light on. Within 30 seconds the thermometer began creeping up.
Two minutes later, the air inside of the collector was approaching
100° F. The collector was working.

Wells prepared all the materials he would need and headed out
to East Elementary School. Mr. Chan’s classroom was the largest in
the school. One half of the room had 24 computer stations config-
ured into four rows. The other half looked like a traditional science
room. There were 12 large black tables with simple stools for the
student to sit on. A mobile chalk board separated the two parts of
the room. A relaxed Mike Chan introduced himself and offered to
help with the boxes Wells brought.
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Wells learned he would see four sections of fourth-graders that
day: two in the morning and two in the afternoon. Chan was inter-
ested to see an example of the project that the students would be
building that day. While he examined the prototype, he described
several experiments that he and his students performed in prepa-
ration for this project.

One activity involved placing thermometers on different pieces
of colored paper. He reported that almost all of the students
hypothesized and subsequently proved that the black sheet of
paper would get the hottest when placed in the sun. The second
experiment involved measuring the temperature of different mate-
rials (e.g., sand, iron filings, water, small rocks) placed in different
compartments of ice-cube trays that were placed in the sun for
several hours.

In preparation for the first class, Wells and Chan began tearing
strips of duct tape and draping them off the edge of each table.
They also made several neat piles of materials that could be trans-
ferred from a counter top to each table during the lesson. The next
step in the preparation process was to make a few notes and a
drawing on the chalk board. Wells wanted to outline six ideas that
he could use to sequence an introduction to the learning activity.

Chan asked, “Do you plan to talk to the kids for a long time?
They won't sit still long once they see all these materials laid out for
an activity. When I have a hands-on activity prepared, I tell them
only what they need to know to perform the activity. We can talk
about theory later.”

Wells asked Chan to help trim the list a little bit so the students
could get to work as soon as possible. Chan did not waste any time
taking issue with the first item on the list, the one which read “ener-
gy is the ability to do work.” He asserted, “The students will remem-
ber the words but they will not understand what they really mean. It's
just too abstract of a concept for elementary school students.” Wells
erased the first item and renumbered the rest of the list. Chan
reviewed the remaining items, and said that they were all reasonable
goals.

Moments after the bell rang, about two dozen bustling and chat-

tering fourth-graders poured into the classroom.



Appendix B: Snapshots from Practice

The students took their seats, speculated with their peers about
the stranger in the room, and looked curiously at the piles of mate-
rials lined up on a side table. Mr. Chan directed their attention to
the front of the room. He introduced Mr. Wells whom, he explained,
was one of the school district’s “Scientists-in-Residence.”

Wells said “good morning” to 24 expectant faces. He asked the
students to describe what winter was like in Chicago. Several stu-
dents raised their hands and described the cold weather and the
amount of snow that had fallen. Mr. Wells asked the class, “did you
know that the sunlight that hits the roof of your house or apartment
building on a sunny day contains enough energy to heat your home
or apartment building all winter?” Some students looked thought-
ful, others seemed bored. Wells asked the students to think of an
experience that caused them to notice that sunlight can warm
things. Several hands went up right away.

Mr. Wells called on three students, Sandra, Alicia, and Jim.
Sandra described getting sun burned on a vacation in Florida during
the holidays. Lesha explained how the tile floor in front of her slid-
ing glass door gets warm in the morning when the sun shines. Jim
explained how the inside of his family’s car gets very hot when it is
parked in the mall parking lot for a long time. The students were
amused when he demonstrated how he jumped up from the hot
seat when he was wearing shorts. Realizing the class discussion was
beginning to gain momentum, Wells quickly reviewed the students’
evidence that sunlight contains enough energy to heat things.

Wells suggested that these examples were accidents—that peo-
ple do not usually intend to become sunburned when they sit out-
doors, try to heat their floor with sunlight, or collect heat in their car.
He moved to the side of the room and asked the students how peo-
ple heat the air and water in buildings. In response to this question
several students volunteered answers that included references to
the furnace and hot water heater in their basement. When asked
where the heat comes from, several students mentioned burning
fuel. They mentioned things like pilot lights, the smell of natural gas,
blue flames, and large tanks of oil suggested that most of their home
used natural gas and fuel oil for heating purposes. Pointing to his
notes on the board, Wells explained how energy resources come in
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many forms. He said that people use technology such as furnaces,
water heaters, and fireplaces to convert energy form one form to
another.

As he moved back to the front of the room, Wells asked, “what
do we need to collect and convert sunlight into heat?” Most of the
students were puzzled. After waiting a few moments, he said
“remember Jim's family’s car in the mall parking lot? What parts of
the car helped it collect and convert sunlight into heat?” Sandra
was quick to put her hand up and blurt out “the glass.” Wells asked
Sandra “what role does the glass play?” She explained the glass
allows the sunlight to enter the car just like the sliding glass door
off her kitchen allows sunlight to enter her house. Wells wrote
“clear glass” on the chalkboard. He then turn back to the class and
asked, “what else do we need to collect and convert sunlight into
heat?” Vince responded with “you need a box to keep the heat in.”
Wells agreed, but asked Vince “does it have to be in the shape of a
box?” Several students began shaking their heads back and forth,
trying to answering the question on Vince’s behalf. After a moment
of concentration, Vince said “it does not have to be a box, but it
can’'t leak the hot air.” Wells turned to the board and wrote the
words “sealed enclosure (box).” One student added that the box
should be of a dark color.

Wells summarized all the main ideas in the lesson. He drew a
sun above the drawing of the box while emphasizing the point that
the process begins with the sun. He illustrated rays of sunlight
entering the box through the clear plastic and striking the black
can. Wells drew a thermometer sticking out of the top of the box to
represent heat being produced inside of the box. He closed his
summary by asking students “do you think this device would work
if we built one?” Malcom quickly asked “is that what the stuff on the
counter is for?” Wells smiled and asked Mr. Chan to help distribute
the materials.

After a few minutes, all the tables had five rectangles of foam
insulation, a piece of clear plastic, numerous strips of duct tape, a
wooden block that could be used as a mold, and a black soda can.
With only minimal instruction students began working in teams to
build their device. Wells and Chan showed students how to use the
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block of wood to position and tape the foam rectangles together.
After working for fifteen minutes, several teams were ready to test
their solar collectors.

Wells demonstrated how they should position their collectors
about two feet from the lamps which represented the sun. He held
up one of the oven thermometers and announced he or Mr. Chan
would install it through the top of their collector. He then held up a
lab sheet that featured graph lines and several questions. He told
the students that one member in each team needed to watch the
clock, another member of the team should read the thermometer,
and one should plot the temperature on the graph. Wells empha-
sized the need to take and record temperature readings every 30
seconds. Once the thermometer was installed, the students were
told that they could plug in their lamps and begin testing.

The students immediately began to enthusiastically monitor the
time, read their thermometers, and plotted points on their graph.
The little collectors were working as well in the classroom as they did
on Wells’ kitchen table. Students were plotting temperatures over
100°F within a few minutes and were completing the lab quickly.

As teams finished, they began to pursue their own ideas. One
group moved their collector about a foot closer to the spot lamp in a
effort to increase the temperature of their solar collector. The smell
of paint and singed foam suggested they were experiencing success.

He gave each group enough materials so that all students could
make their own collectors—Dr. Williams should be pleased.
Another group asked for two extra pieces of foil-backed insulation.
Wells asked what they plan to do with the extra materials but all
they would tell him was they wanted to try something. Wells gave
them two more rectangles of foil-backed insulation and made a
mental note to check on that group in a few minutes.

After making one tour around the room, Wells discovered the
group used the extra pieces of insulation to tape a reflector to each
side of their collector to increase the amount of light entering the
device. When asked what inspired the modification, one of the girls
said the idea came from the reflector her big sister uses to tan her
face in the summer.

Two groups jointed forces to pool their resources to see what
would happen if they used two lights instead of one. Throughout
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the room students were conducting ad hoc experiments that
explored the relationship between light, time, and heat in the
context of a solar energy system.

A few minutes before the end of the period, Wells asked
students to finish what their were doing, turn off their spot lamps,
and look to the front of the room. After a little coaxing, most of the
students were ready for a modest debriefing. The two teachers
asked the students to share their discoveries. Several students
recounted how the temperature of their collector increased slowly
and then leveled off. In fact, all the graphs showed similar findings.
Other students described how they managed to increase the tem-
perature by increasing the amount of light entering the collector
(e.g., moving the collector closer to the lamp, using more lamps,
using reflector to “bounce” more light into the collector). The stu-
dents were still sharing ideas when the bell rang and they had to go
back to their regular classroom.

Wells and Chan happily agreed that the lesson progressed well
and they prepared for the next group of students. Chan also
expressed his appreciation for the amount of time and work Wells
had invested in the learning activity.

After a long pause, Chan asked, “You don't think Dr. Williams
expects me to do this kind of thing on a regular basis, do you?”

=

WKID Radio:

Iinforming, Entertaining and Persuading the
Public

The next chapter in Donna Flynn’s fifth-grade science text was
on communication. In the past, this had been one of the driest units

in her curriculum. She tried to show at least one film and discuss the
various ways people communicate with one another, but she
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never felt like she’d realized the unit’s potential. It was a very rich
topic and she knew telephones, radio and television played an
important role in her students’ lives. Somehow she needed to find
a way to make this unit more interesting.

Mrs. Flynn switched on her car radio as she began her short
drive home from school. While waiting at a stoplight, she listened
to David Richards, a local disk jockey. She could not help but envy
him—after all, he had direct access to a communication technolo-
gy that her students would find fascinating. Too bad there isn't
money for a field trip to the radio station. Then she thought, maybe
one of the radio personalities would be willing to come to her class
and talk to the students about radio and how it works.

The minute she got home, she phoned the studio, and David
Richards, who was still on the air, answered. Their conversation was
short, but he agreed to be a guest speaker during the following
week as long at he could do it before his shift began at the radio
station. Mrs. Flynn called back to arrange a time. As it turned out,
Richards had made several presentations at other elementary
schools. He said it was “lots of fun” talking to the kids who listen to
him on the radio.

The students were excited when David Richards came to their
class to talk to them about radio. He thanked Mrs. Flynn for the
opportunity to be in the classroom and said he always enjoyed
meeting his listeners. He asked the class how many of them listen
to his show after school. About three quarters of the students’
hands went up in the air. Richards was impressed. He said,
“listeners are the most important people to a radio station. My
work doesn’t matter if no one is listening.”

He asked the class “how do you think my radio station makes
money?” The class was silent—no one volunteered. Richards
scanned the room and said “one of the nice things about radio is it
is free. You don’t have to pay money to listen to the radio. All you
have to do is turn on your radio and we are there to entertain you
and keep you informed. But, where do you think the money comes
from to pay my salary and pay the bills at the radio station?” One
student raised his hand and answered, “you make money from
advertising.” Richards said “yes,” and he repeated, “radio stations
make money by selling time.

—5
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“To make money, the radio station sells small slices of time to
businesses in the community who want to tell you about their prod-
ucts or services. We call these slices ‘advertising spots.” The people
who buy our spots are hoping that you will buy their products or
services. If no one is listening to our radio station, our advertising
spots are not worth anything. But if lots of people listen to our
station, our advertising time is worth a lot of money.”

Mr. Richards summarized his main points. “Basically, my radio
station provides two kinds of services. First, we entertain and
inform our listeners for free. Second, we promote products and ser-
vices for our advertising clients for money.” A hand went up in the
front of the room. Richards called on Janet, who asked, “how much
does it cost to buy time on your radio station?” Richard’s answer
was a little vague. He replied, “it depends on the time slot. A lot of
people listen to the radio before work and school. Another impor-
tant time of day is when people are driving home from work and
when you listen to me after school. Advertising time before and
after work is more expensive than advertising time when most
people are asleep.”

Richards could sense that his answer was inadequate as soon
as he made eye contact with Janet and several other students who
were waiting for a simple dollar amount. “OK,” he said, “thirty sec-
onds of time before nine o’clock on a weekday morning will cost
about $20.” The students looked at each other. Twenty dollars
wasn’t a lot of money. Sensing that he did not impress the students,
Mr. Richards pointed out that one hour of radio time might include
dozens of advertisements and that his radio station was making
hundreds of dollars per hour from advertising. The class looked
more interested.

Richards turned to the board and drew a large circle. At the top
of the circle he drew a small line straight up and labeled it “1 hour.”
He drew a second line at the 3 o’clock position and labeled it 15
minutes. At the bottom of the circle, or the 6 o’clock position, he
drew a third line and labeled it 30 minutes. He drew the last line at
the 9 o’clock position and labeled it 45 minutes. He turned to the
class and said “this is what we call in the radio business a program
clock. We use a chart like this to plan every hour of radio program-
ming.” While pointing to the top of the chart, he said “let’s say we
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program news at the top of the hour and the first few news stories
will take three minutes to announce on the air.” Mr. Richards drew
a line from the center of the circle to the top of circle. He then drew
a second line from the center of the circle to the right of the first
line forming the first triangular slice in the pie. “Now, let’s say it is
time for something different, so let’s put in two advertising spots for
30 seconds each.” He formed two more sliver-like segments in the
pie chart. “After playing these two ads let’s return to the news, but
this time let’s do sports and the weather. After the weather, let’s
play a couple of songs that take about three minutes each.”
Richards turned back to the board and drew in several more narrow
segments. In no time at all he had laid out over fifteen minutes of
programming to include news, weather, sports, advertising, music,
and friendly conversation.

Mrs. Flynn found the presentation fascinating—things were
going very smoothly. She was pleased with how well he was rein-
forcing the fact that people use math on a daily basis out side of
school. She enjoyed the idea that pie charts played such an integral
role in radio programming. That would come in handy for a math
exercise, she thought. From the back of the room, Mrs. Flynn took
advantage of a pause in the presentation to try to redirect the con-
versation to something related to science and technology. “Thank
you, Mr. Richards for showing us how you plan a radio program.
Could you tell us a little bit about how a radio station works? For
example, could you tell us how your voice gets from the radio sta-
tion to the radios in our homes?”

As he organized his thoughts, Richards described his studio at
the radio station. He explained how the microphone in the his
studio converts his voice into an electronic signal. He also
described how the how the turntables, CD players, and tape
cartridge machines also produce electronic signals that can be
transmitted. He described how the electronic signal has a pattern
that represents a pattern of sound waves that somebody creates
with their voice or a musical instrument.

As Richards was discussing the transmission of signals, FCC-
assigned frequencies, and the like, he realized that many of the stu-
dents were having difficulty following him. He would have to keep
this explanations simple. Instead of directly explaining modulation,



Welty

he said, “the signal that represents my voice and the music is put
on top of the frequency that is assigned to our radio station by the
government. When you adjust your dial to 95.5 you get the fre-
quency that carries my voice. Inside your radio there are electronic
circuits that separate the weaker signals representing my voice and
the music from the strong signal that carried it to your radio. The
speaker inside of the radio converts the signals representing my
voice and the music back into sound.”

James had a question, and he asked it. “How does the music
and your voice travel through the air?” Richards’ simple explanation
apparently had missed the mark. How do you explain the magic of
radio to a class of fifth-graders? He tried again. “Radio waves travel
through the air a lot like light waves. They travel very fast and you
can not see them.”

Mrs. Flynn did not know how Mr. Richards was going to explain
radio in any more detail without getting into electromagnetic wave
theory and modulation. Although she had read about both of these
concepts in the textbook, she had to admit she did not fully under-
stand the ideas herself.

She decided to rescue Richards by re-directing the discussion.
“Can we hear a few questions from some of you who have not had
a chance?” Several hands went up and Mrs. Flynn called on them
one at a time.

As they questioned Richards, the students learned that he was
nervous the first time on the air, and that he usually didn’t get to
pick the songs he played. After a few more questions, Mrs. Flynn
announced it was time to thank Mr. Richards for coming to the class
and talking to them about radio. Richards thanked the class for
inviting him to visit their class and reminded all of them to listen to
him after school.

As Mrs. Flynn escorted her class to the gym, she reflected on
Richards” presentation. Things went very smoothly and he did not
talk to much over the kid’s heads. Radio was proving to be a rich-
er topic than she had first suspected. The longer she thought about
it the richer it became. Some of the more salient themes in her
mind were public speaking, pie charting, current events, persuasive
writing, creative writing, basic economics, and types of music.
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Soon she found herself trying to figure out how she was going
to follow Richards’ presentation with an appropriate learning activ-
ity the next day. After diupping off her class at the gym, Mrs. Flynn
went to the teachers’ lounge where she called a neighbor who
taught at the nearby university. She enthusiastically recounted to
him the day’s events, reviewed the rich interdisciplinary potential of
using radio as a theme, and presented her current obstacle to
developing a meaningful learning activity—what activity could she
do to follow Richards’ talk? She knew she wanted her students to
experience broadcasting a radio program. After a bit of brain-
storming, her friend proposed having her students develop and
record a mock radio program into a tape recorder. Although this
was a reasonable suggestion, Mrs. Flynn wanted her students to
actually transmit a radio signal. They continued brainstorming. The
stream of ideas included using a baby monitor, a wireless intercom
system, and a wireless microphone for a public address system.
The baby monitor was a good idea, but it would only have one
transmitter and one receiver. Plus, baby monitors tend to look
childish and are relatively expensive. Mrs. Flynn needed something
cheaper—something she could use to engage her whole class in the
learning activity.

Suddenly inspired, her friend thought of a solution to the prob-
lem. “What about a hand-held toy wireless microphone like the
ones that they use to advertise on television around the holidays.”
Mrs. Flynn asked “do you mean ‘Mr. Microphone?’ Do you think they
still make those things?” The idea seem worth pursuing. After all, a
toy wireless microphone had to be cheaper and more fun to use
than a baby monitor. It had only one transmitter, but potentially had
many receivers. Best of all, her Kids could hold the microphone and
become real radio announcers or actors. She thanked her friend for
the ideas and promised to let him know how the unit turned out.

She had time to call a toy store and an electronics store. To her
relief, both had several wireless microphones in stock. They were
all basically hand-held microphones that can be adjusted to trans-
mit a FM signal to an open frequency on a portable radio. Most of
them claim to be able to broadcast a signal about 25 feet away.
Best of all, most of them were less than ten dollars. After visiting
the stores, Mrs. Flynn purchased a wireless microphone.
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Returning home, she tinkered with the radio on her kitchen
counter. She found an open area on the FM dial around 92.5 mega-
hertz. Next she installed two AA batteries into one of the wireless
microphones and turned it on. After reviewing the instructions for
a second time, she inserted a small plastic screw driver into a hole
on the microphone. She began saying “Testing 1, 2, 3 over and
over while turning the tiny screwdriver. All of a sudden she heard
her voice coming from her kitchen radio. “Testing 1, 2, 3. Testing
1, 2, 3.” She heard herself broadcasting, “this silly thing works!”

Now that the technical aspect of the learning activity was
resolved, she needed to plan the logistics of the project that she
was going to give her students the following day. She didn’t want to
dedicate more than five more class periods to the activity. She
could divide her class into six teams comprised of four students
each. Each team would be required to develop and broadcast a ten-
minute radio program. Then it occurred to her that it would proba-
bly take two forty-minute periods just to rotate each team behind
the microphone. That would leave three class periods for planning
and developing a radio program.

The only way she could stay on schedule was with the cooper-
ation of Mrs. Jones, who taught social studies to her students, and
Mrs. Burton who taught music twice a week. With a little luck Mrs.
Jones would be willing to teach current events in the context of
broadcasting the news. Furthermore, maybe Mrs. Burton could be
talked into helping the students select appropriate music for their
radio programs. Things were coming together even though there
were still a few loose ends.

Before school began, Mrs. Flynn talked to Mrs. Jones and Mrs.
Burton about the learning activity. As it turned out they both liked
the idea and felt they could work the project into their plans for the
next few days. Mrs. Jones pointed out she is always teaching cur-
rent events and she would be happy to place a greater emphasis on
it this week. Mrs. Burton said she had several lessons planned for
next month regarding the different types of music but she could
move them up if it would help the project.

Mrs. Flynn next stop was the copy machine where she could run
off copies of her new assignment which she affectionately titled
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“WKID Radio.” The handout announced that each student, along
with three classmates, was granted a radio broadcasting license
from the FCC, (short for Flynn's Communication Commission).
Their new station’s call letters are WKID. In preparation for going on
the air, each team would work together to prepare a 10-minute pro-
gram. Their radio programming was to include news, weather,
sports, music, and advertising. To get full credit for the project each
team needed to develop a program clock like the one Mr. Richards
drew on the board. They would also have to write their own news
stories, commercials, and advertisements. Lastly, they would have
to pick out music for each advertising spot based on the target
audience of their advertising client.

Each team received a list of advertising clients. Most of them
were large businesses in town. One group was assigned a grain ele-
vator, truck stop, and farm implement dealer. Another group was
given a fine clothing store, an expensive restaurant, and a large
bookstore. Each group of students had a different list of clients.

During language arts, Mrs. Flynn helped the students write
advertisements for their three clients. She encouraged her students
to be creative and persuasive. She also required the students to
take turns reading their advertisements to each other as though
they were reading them on the air. The classroom became a little
noisier than usual with role playing and ideas being exchanged.

Mrs. Jones, the social-studies teacher, gave the students copies
of stories in the newspaper. They practiced identifying the main
ideas in each story and tried to write summaries suitable for a radio
broadcast. Mrs. Jones also had the students listen to the news on
the radio. It did not take long for the students to notice that news
stories on the radio were much shorter than the ones in the news-
paper. Mrs. Jones pointed out that they still included information
that followed the themes of who, what, when, and where.

During music class, Mrs. Burton asked the students what were
the basic kinds of music. The answers caught her by surprise. As
far as the students were concerned, there were only three kinds of
music: heavy metal, rap, and country music. Mrs. Burton set out to
expand the students” awareness of other types of music. She tried
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to help students realize that some forms of music are old while oth-
ers are new, and that music can reflect the culture of a group of
people. The students listened to examples of classical music, jazz,
big band, early rock and roll, popular music, and country music.

Three days of preparation went by very quickly. All the students
sat anxiously at their desks waiting for their turn to broadcast. Their
desks were grouped together in clusters of four. Each cluster fea-
tured a portable radio brought from home to support the learning
activity. Each student had a copy of their portion of the script. Mrs.
Flynn had set up a large movie screen in front of her desk.

The first team was asked to go behind the screen and broadcast
their radio program. It took the students almost two minutes to get
organized. They decided who should be first, based on their
program clock. They checked to make sure their first song was
ready to go on the cassette player. As soon as Mrs. Flynn could see
they were ready, she asked the rest of the class to turn on the
radios at their desks. Mrs. Flynn asked one of her students for the
microphone. She turned it on and began to say “testing 1, 2, 3; test-
ing 1, 2, 3.” Soon there was giggling coming from every cluster of
desks. She circulated throughout the room listening for her own
voice saying “testing 1, 2, 3.” The students made minor adjustment
to their radio dials. Mrs. Flynn returned to the front of the classroom
and gave the microphone back to the students and said “you
may begin.”

The students stared at the white screen at the front of the room
waiting for something to happen. After a little rustling of papers
behind the screen, a voice came across all the radios in the room.
“GOOD MORNING MIDDLETON ELEMENTARY SCHOOL!” The whole
class laughed as the first broadcast got off to a good start.

Fach group took their turn broadcasting their radio programs.
Most were unique and creative. The students clearly put a lot of
thought into their news stories and advertisements. The only real
flaw in their programs was an occasional chuckle from time to time.
The only time the students listening to the broadcast looked the
least bit bored with when their classmates were playing familiar
music. The rest of the time the students appeared to be extremely
attentive, especially when an advertisement was on the air.



At the end of the lesson, Mrs. Flynn was exhausted and the
students were excited. She was thankful for the fact that lunch and
recess were next.

As the students gathered their materials to leave, Mrs. Flynn
reflected on the activity. The students had accomplished most of
the goals she had developed weeks ago. They learned science prin-
ciples of communication through a technology activity. Beyond
those original goals, she realized they had learned to develop pie
charts-the graphing she would have taught in math, they had writ-
ten creative and persuasive stories, they had studied current events
and learned about and used different types of music. Not bad, she
thought. She was going to listen to radio a little differently from now
on. And so would her WKIDs.
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