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Introduction
Cooperative learning is great. I'm completely
sold. The research shows that fast learners
don't suffer in mixed-ability groups and that
slow learners really gain. In addition, team-
work is often at or near the top of the corporate
training agenda. To be competitive in this
tough global marketplace, businesses find
they must train workers how to work together
to solve problems. That's a pretty powerful
incentive for schools to place high priority on
group problem solving. If we want to prepare
our kids for the workplace, we should teach
them how to work cooperatively. The world is
a social place; it's not surprising that the ability
to communicate with one another construc-
tively is so important.

But there's more. Work by folks like Robert
Slavin at Johns Hopkins, Spencer Kagan at the
University of California, and David and Roger
Johnson at the University of Minnesota sug-
gests that cooperative learning does much
more than teach students how to work in
groups. The process of learning cooperatively
actually improves the acquisition and reten-
tion of content and skills throughout the
curriculum. In short, kids may learn better
when they learn cooperatively.

5 5
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That shouldn't shock anyone. When you are
forced to articulate your ideas and knowledge
to another person or a group, you have to
process the information in a new way. Think
about your own experiences as a teacher prepar-
ing to teach material that is new to you. You not
only have to learn the material yourself, you
must strive to understand how others will learn
it as well. You must organize and reorganize to
an extent well beyond what you would do as
an independent learner. This process can be a
very potent learning mechanism.

Loaded with all this enthusiasm, I attended a
session at an Association of Supervision and
Curriculum Development conference several
years ago to listen to some of the leaders in
cooperative learning. And what did these
collaborative learning gurus do? They lectured
about how we learn more and better when we
learn cooperatively. As I sat in the audience
watching slides and overheads pass before my
eyes, I became increasingly frustrated. If the
speakers were so convinced of the value of
cooperative learning, why weren't they doing
it now? After all, they had all this evidence
showing how great it is.

0



Introduction

I questioned the experts after the session.

"Why don't you practice what you preach?"

"Well, we had a lot of information to cover
in a short amount of time."

Just like school...

There are a number of morals to this short story.
None of them is that cooperative learning is too
hard or a bad idea. But no pedagogy, including
cooperative learning, is right all the time. Even
the most ardent cooperative learning enthusiasts
recognize that sometimes you need to stand up
in front of your class and do some frontal
teaching, if only to lay the groundwork for the
cooperative experience to follow.

There Is No One Right Way to TeaCh
So here is one moral: It's silly to look for the
holy grail of pedagogy. You won't find it. There
is no one right way to teach all kids all the
time. Cooperative learning may be fantastic,
but it's not the one and only way to teach kids.
Rather, teachers should work to add coopera-
tive learning strategies to their array of class-
room teaching methods and strive to apply
those strategies appropriately as they proceed
through their curricula.
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It Is Difficult
And here's another moral: Cooperative learning
is difficult. First of all, it's a bit scary. Putting
your students into small groups and telling
them to talk to one another while you're
on the other side of the room risks serious
disruption. The noise level in your class can
rise significantly. What if neighboring teachers
complain? What if a group strays off task and
the principal walks in at that moment? Wouldn't
if be safer simply to stand in front of the entire
class and lead them all down a directed path
together? Safer? In some ways, yes. More man-
aged? Likely. A better education? Probably not.

It's More Than Kids in Groups
It can work, but there is a learning curve to
climb, both for you and your students. Which
brings me to my third moral: Cooperative
learning involves a lot more than simply
sticking kids in groups. Schools have been
doing group work for a long time. I remember
forging semi-self-selected groups when I was a
student in junior high math class. The teacher
would write the assignment on the chalkboard.
I would complete the work. My groupmates
would then copy my answers. Cooperative
learning at its best? Not exactly.



Introduction

As a teacher I fell into the group trap myself.
I let kids form their own teams for the most
part. That kept the loud kids happy and the
quiet kids left out. Then I'd give a team of four
an assignment on Egypt: "You report on the
pharaohs; you do ancient religions; you do
the pyramids; and you do daily life. And don't
forget to make some sample foods of ancient
Egypt." The four groupmates would then head
off on their own to complete their individual
reports. At the end of the assignment, they
would pile their results together and dump
them on my desk. Again, their experience
was hardly cooperative.

The Key Is Interdependence
The key to successful cooperative learning is
interdependence. The members of the group
must need each other and have a stake in each
person's understanding and success. Creating
this type of cooperative environment in your
classroom is not at all easy, and few teachers
(and few students) have had any experience
doing it.

Even some of the "cooperative learning" tech-
niques offered by its supporters can easily
dissolve when both teachers and students
are confused about their roles. For example,
a beginning cooperative learning strategy is
to divide your class into small groups of four.

9



Cooperative Learning 6- Technology

10

Each member of the group should take a
number from 1 to 4. Assign some questions
to the class (whatever is appropriate for what
you're teaching). Then randomly pick a num-
ber from 1 to 4, and that person from each
group will be the one to present the answer
to the question. Everyone in the group gets
the same grade. In essence, this organization
creates an incentive for the group to make
sure that every one of its members knows
the answers to the questions. They are forced
to share ideas and information. It sounds
cooperative. Interdependence, however, can
quickly shift to dependency if, as so often
happens in group work, the "smart" kid does
all the work and then simply gives the answers
to his or her teammates. That's just the way
it worked in my junior high math class.

For many of these techniques to work, the kids
must be prepared and willing to accept a variety
of leadership and facilitator roles. Not surpris-
ingly, they need to be liberated from some rather
restrictive patterns of traditional schooling.
This booklet offers some techniques for how
to structure cooperative learning experiences
in your classroom, using concrete examples.
Hopefully these examples will spark your own
ideas about how to weave this fantastic ap-
proach into your own teaching repertoire.



Start with Groups

Tips for Groupmaking

At the root of alt cooperative learning experi-
ences in the classroom are groups. Although
this statement may appear incredibly obvious,
we tend to take the creation and organization
of these groups for granted. As a teacher, for
instance, I sometimes felt reluctant to "place"
kids in groups. I figured, wrongly, that every-
one would be happier and more productive if
they got to work with the peers of their choice.
Consequently, I generally let kids make their
own teams for small group work. That usually
meant that friends got together with friends,
and they had lots of things to talk about that
didn't have anything to do with class. It also
meant that the "unpopular" kids often found
themselves left out of any group, which only
further damaged their already low self-esteem.

These difficulties led me to try the random
method of group creation. Everyone in the
class got a number from, say, one to seven.

BEST COPY AVAILABLE
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All the ones then formed a group, all the twos
another group, and so on up to seven groups.
Once again I was trying to rid myself of the
responsibility of making decisions about who
should work with whom. Maybe I just didn't
want kids mad at me for making them be
in a group with yucky peers. Young teachers
like to be liked by their students, and I was a
young teacher. Anyway, these groups seemed
to perform better than my previous efforts,
but they were notoriously inconsistent. The
random method always generated volatile
pairings, uniting students who were simply
chemically incompatible. I ended up being
forced to make adjustments anyway, moving
kids around to accommodate problem spots.

Take Charge
Finally, I followed the advice of some great
group teachers and some of the cooperative
learning gurus. I took direct charge of con-
structing the groups. I purposefully matched
some students with others. At first I felt a little
guilty about imposing my will, but frankly
that's the way the world works. When they
leave school, graduating students won't have
control over their workplace associates. They'll
most likely be placed into teams, not allowed
to pick their own. So it was okay for me to
exert that control in my classroom. In fact,
it was good for my students.
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Tips for Groupmaking

Balance the Character of Each Group
Here are the main characteristics I sought
for each group and why:

Each team is composed of students whose performance

levels range from low to high.

Among the many benefits of cooperative
learning is the opportunity for "fast" students
to enhance their understanding by explaining
concepts to "slow" students, and for "slow"
students to get peer support and acceptance.

The average performance level of all the teams in the

class is about equal.

Students come to school with a competitive
spirit. In fact, schools often foster competition.
Creating equal, average ability groups makes
for a level playing field. No one group has an
obvious advantage over another group. (Even
if there's no competition, it still matters.)

Ethnicity, race, and gender are evenly distributed

among teams.

The main reason for this distribution is to help
break down racial, ethnic, and gender barriers
and stereotypes. When students of diverse
backgrounds work together, they begin to
respect each other as individuals rather than
as members of a group.

The ideal size of a cooperative group is 4 students.

I honestly don't know where this number
comes from, but it sure seems to work.

13
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Generally, if the groups are too big, individual
students have less opportunity to participate.
If the groups are too small, there's not enough
diversity. Trust me, four is a good number.

Try This Group-MakingTechnique
Given these characteristics, here is a time-tested
technique for making cooperative groups in
your classroom. Write each of your students'
names in one of four columns: Strong, Above
Average, Average, or Weak depending on his or
her academic ability. This is, of course, a very
subjective process, but do the best you can.
Then attempt to make each column of names
the same length by moving students to the left
or right according to their social maturity. In
the example below, I decided to move Andy
from the Average column to the Weak column
because Andy is among the less socially com-
fortable students in his column.

By thus juggling students, you will eventually
have columns of roughly equal length. A team
of 4 students can then be built by choosing
one name from each column.

Strong Above Average Average Weak
Jill Bob Jamal Sam

Cheryl Anita
4- Kim Andy --)

.1 Ai
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Tips for Groupmaking

Now that you've made the initial division of
your class into groups, you will want to review
the teams and make sure they are balanced by
ethnicity, race, and gender. (Teams will rarely
be balanced on the first try.) Finally, look for
irreconcilable trouble spots, where two students
simply can't be sitting next to one another.
Don't be hasty, however, to rearrange groups
to avoid problems you expect to occur. Good
cooperative experiences provide excellent
mechanisms to get formerly combative stu-
dents working together. For the moment,
simply highlight the potential trouble areas
and be prepared to provide extra support
through the cooperative experiences.

Basic Setup and Ground Rules
Once you've organized your small student
groups, you're well on the way to successful
cooperative learning, but you've still got a
couple of preparatory steps. Arrange the physi-
cal resources of your classroom to facilitate the
cooperative experience you're planning (we'll
look at some examples in detail shortly). Group
members should most likely sit in some form
of a circle. Some things to consider include
students' ability to communicate effectively
without disrupting other groups, ease of eye
contact with team members, adequate working
space, and ability to access other resources
(computer, videodisc, VCR, etc.) as needed.

15
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If cooperative learning is unfamiliar to your
students, you might want to set up some
ground rules for group behavior.

A list of rules might include:
Don't speak while others are speaking.

Listen to what others have to say. Their
ideas may influence what you think.

Give everyone a chance. Sometimes the
strangest idea may turn out to be the best.

Use voting when necessary. Let the
majority rule in all conflicts.

Never take someone else's materials. Be
patient and let others read and decipher
information for themselves. They will
then share it with the group.

Don't be afraid to ask for help if you need
it. The group is depending on you; your
teammates want to help.

Some teachers have turned these rules into
slogans that they post on the walls. Feel free
to ritualize elements of the cooperative process.
You want these behaviors ingrained in your
students.

1 6
16



Tips for Groupmaking

Technology Can Help
Once you've got your classroom organized and
prepared, you're ready to try some cooperative
learning activities. Your preparation will help
ensure success, but you've still got your work
cut out for you. Fortunately, technology can help.

There's a growing group of software programs
that share some fundamental elements with
cooperative learning. Both are designed to get
students engaged in constructive, content-rich
conversations, and both are made to get groups
of students working together.

In the next four chapters I'm going to describe
four different approaches to sparking cooperative
learning in your classroom. For each approach,
I'll offer a concrete example or two of a software-
based activity so you can get a clear picture in
your mind of how cooperative learning and
technology can work together. Think of each
example as a model rather than as a fixed
prescription. I think you'll soon find yourself
pondering nifty activities for your own students.
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18

Self-Allocating Roles

In the ideal world, students discover for them-
selves the value of working together. Nothing is
stronger than a student's own 'Aha! ". The goal
then is to construct an environment that nur-
tures this cooperative self-discovery. A number
of tricks can help. One computer-based tech-
nique is best illustrated with the simulation
titled Geography Search. The story began in the
1970s. Tom Snyder, now chairman of Tom
Snyder Productions, was teaching 5th grade
science and social studies at the Shady Hill
School in Cambridge, MA. He was a popular
and well-respected teacher, noted for his energy
and creativity. He was also on the verge of
burnout. Great teaching is simultaneously
invigorating and draining, and Tom was (and
is) a great teacher.

One of the amazing lessons Tom created had
groups of students in his class sailing the open
ocean in search of the New World. Each student
team was the crew of a ship beginning its voyage

n
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Self-Allocating Roles

at the port of Vesuvia. They had to gather stores
and set sail for the City of Gold, if such a place

truly existed. All the teams had been trained
in reading latitude by the position of the North
Star and longitude from the length of the sun's
shadow at a fixed clock time of noon. They had
also learned about ocean depth and seafloor
structure. In other words, they had the skills
of 16th century sailors. Armed with information
of his own and a calculator, Tom presented all
the teams with the same opening scenario,
giving them the data necessary to determine
their current location and the wind direction.
One by one each team came up to Tom's desk

to indicate their action for the first turn. Would
they go ashore to gather stores or would they
set sail? And if they set sail, in which direction
would they go? Using his calculator and wind
charts (the simulation mimicked the trade winds
of the Atlantic), Tom would give the group some
raw data to evaluate at their seats. The teams
rotated turn after turn. Some headed directly
toward the New World while others floundered
in the open ocean. It was fun and exciting.

It was also exhausting. Managing all the data
and calculations proved incredibly cumber-
some. And it locked Tom to his desk while all
these neat discussions were happening within
the groups. Then Tom discovered the computer.
At first he simply let the machine do all those

19
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calculations he had been doing by hand. The
groups still came to him one by one with their
sailing actions, and he would type their plan
(sail at 230° for a half-day, for instance) into
the computer and read them the results. The
technology provided some much needed relief,
and the simulation ran more smoothly. But
the group dynamics would still occasionally
break down. Mutiny grew among the crew of
the Courageous, not because they had been
lost in the North Atlantic for several days, but
because some students had been left out of
the process.

Then came the breakthrough, a subtle but
incredibly powerful adjustment to the way
the program worked. Students now got
to type in their own sailing plans and see
the results for themselves. But those results,
displayed on different parts of the computer
screen, only remained visible for a few seconds,
then they disappeared.

Courageous
Day 1

Weather: Fair slues, 23°C
Wind: 31 knots trorn

Provisions: 16 barrels left
Visual Report: At sea

Sounding 107 eaters of vater
Gold: 0 bars

4, U
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Self-Allocating Roles

Teammates gave each other a somewhat baffled
look and trudged back to their seats. "Did you
get the latitude information?" "Not me. I only
got ship stores." "Me too." It never took more
than two turns for the students to begin
assigning roles. "You get longitude; I'll get
depth..." All of a sudden, each student was
an expert with crucial information about
the ship's location. Only by working together
could the teammates make the voyage to the
New World.

Geography Search had become not just a cool
simulation, but an awesome cooperative
learning experience. Even the shy kids got
involved. A tiny bit of ocean depth information
could turn a quiet 5th grader into a seagoing
heroine. "What do you mean the ocean depth
is only 5 fathoms?!" the teammates might
exclaim. "We must finally be near land!" Quickly,
each student became an essential crew mem-
ber, invited to participate in every decision.
And what's especially neat about this and other
simulations is that the involvement doesn't
end when the bell rings. As Tom fondly points
out, "Students lost in the north seas during
class are still lost in the north seas all night
long. And they're still lost the next day." Tom
found students communicating out of class,
talking about their situation in the cafeteria
and on the phone at home. The kids had
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acquired the cooperative spirit through the
activity, and it was spilling over into their lives.

Geography Search, in its current enhanced ver-
sions for Macintosh and Windows computers,
continues to represent an off-center use of
computer technology. Typically, educators
promote interactive technologies for the
incredible access they provide to massive
amounts of information. That's all well and
good. Computers do promise the ability to
browse through previously unavailable sources
of data as you wish. In Geography Search, however,
the power of the computer emerges in the
technology's ability to limit, rather than enlarge,
access to information. It's a simple timer on a
screen display that makes the cooperative nature
of Geography Search really work.

I have to make a momentary digression here
to talk about design strategies for educational
technology in the classroom. The seemingly
unusual use of the computer in Geography Search
seems quite natural when one begins with the
pedagogy the experience you're trying to
create rather than with the technology itself.
Tom's goal was not to use the computer in his
classroom. His objective was to involve his
students, all of his students, in a dynamic,
cooperative simulation. The technology, applied
in this manner, helped him accomplish that
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goal. This example offers a useful reminder to
all of us to keep our perspective and our priori-
ties straight. We seek interactive classrooms,
not interactive technology.

C.)
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Approach 2

Complementary
Information

Geography Search uses timed displays to enforce
a healthy distribution of information among
the members of a group. Another approach,
exemplified by such products as Rainforest
Researchers and Prime Time Math, relies more
heavily on segregated print material to build
dependency within a cooperative team. The
underlying concept here is quite simple. Let's
say you need a certain set of data to solve a
problem, and only with all of the data can
you possibly reach a successful conclusion
or decision. Divide that data into separate
pieces and spread them around among a
group of students. All of a sudden, the stu-
dents have to talk to one another in order
to solve the problem.

Of course, in practice, this approach is a bit
more complicated. First of all, information
can't be divvied up arbitrarily. The divisions

24



Complementary Information

must make sense, and they must respect the
integrity of the content. Second, the problem
that drives students to examine the information
must be compelling and meaningful. Here are
a couple of examples to illustrate the comple-
mentary information approach. The first
example, Rainforest Researchers, employs mixed-
expert grouping. The second example, Prime Time
Math, uses the jigsaw method. Here's what these
variations mean:

Mixed-Expert Grouping
In mixed-expert grouping, each student on a
cooperative team receives a unique but essential
set of materials. He or she becomes an expert,
complementary to the other experts in the
group. One student, for instance, might be
an expert in plant ecology, another in plant
classification, a third in plant chemistry, and
a fourth in how native cultures use plants.
Like any good cooperative team, it performs
best when the members work together on a
task that truly demands each expert display
his or her skills. Here's a description of a couple
of computer software packages that integrate
this cooperative learning approach about as
well and as simply as any I've seen.

Rainforest Researchers is a classic example of software
that fosters cooperative learning. It's also a big
award-winner. It captured a Codie award for
best middle-school curriculum software from
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the Software Publishers Association; a gold
medal from the ITVA (International Television
Association) for the quality of the multimedia
production; and many other awards. This CD-
ROM-based package is designed specifically to
be used by groups of students, either sharing
a single computer or as independent groups
using a cluster of computers. Let me describe
how it works with a single classroom computer.

Students are divided into teams of four. Each
student in a team receives a different booklet
along with one of four roles: chemist, taxono-
mist, ecologist, or ethnobotanist. The CD-ROM,
which is placed in a convenient and accessible
spot in the classroom, offers two "cases" for
these teams of young scientists to tackle.

All teams start out together, and there's an
introductory video segment on the CD-ROM
that sets the general stage and introduces the
roles. The package includes a videotape of this
introductory segment, so if it's convenient, I'll
pop it in the VCR and show it that way. Other-
wise, I gather the class around the computer,
and we watch it from the CD-ROM on the
computer monitor. It's not long, and it's nice
to have everybody together at the outset.

Having received the basic background
they're a group of scientists called in to solve
some problems in the Indonesian rainforests

BEST COPY AVAILABLE
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Complementary Information

students, within their groups, must complete
a couple of preparatory tasks. Each member of
a team is given a question to answer about one
of the other scientific experts.

Type the name of your taint and the
nai

Me of eacit expert..:.
Then type the answers to Ow raper( Qnt.
Remember, spellin& is important.

tn1

Where did soecies In eastern Indonesia come Irom

What insect shares a common ancestor with ants)

What plan is used in Papua New Guinea to build fences

What plant uses its petals to trap Insect pollinators,

The chemist, for instance, has to answer a
question about cultural uses of plants, but the
answer is in the ethnobotanist's book. This
forces -team members to talk to each other,
sharing a bit about what each scientist does.
This relatively easy first step gets the coopera-
tive effort underway with little stress, which
is particularly important for students unfamil-
iar with collaborative exercises. Each team
must also pick a team name (which can take
longer and be more fun than you might expect).
This process helps bond the team, identifying
them as a unit. At this point students are
warmed up and ready for some real group work.

27
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Each group now takes a turn to sign in at the
CD-ROM. Each time a group comes to the
computer, a not-so-random "expert picker"
feature in the software selects a team member
to take charge of the keyboard. With this simple
feature we acknowledge that keyboard and
mouse control are important in determining
who's in charge of a group at the computer.
By spreading that responsibility around over
the course of several turns at the computer,
the expert picker avoids a potential control
battle among students. This is a great example
of how technology can make a group experience
flow more easily.

After signing in, students watch a video de-
scribing the specifics of the case. In "The Case
of the Disappearing Duria'n" students are sent
to the island of Sumatra to uncover why the
cultivated durian trees are not producing their
popular, but incredibly smelly, fruit, while the
wild durians are doing just fine. By the way, if
you've never tasted a durian fruit, I advise you
to approach it with some caution. First, they're
not easy to find. Even in Indonesia, uncovered
durian fruit is banned from many hotels and
airplanes because the smell is so strong and, to
many, offensive. Try a little durian ice cream to
start and work your way up to the pure version
of this Southeast Asian delicacy. The original
video, which I must say is stunning, depicts

28 28



Complementary Information

Indonesian children scooping out the fruit with
enthusiasm. They like it, but you may not.

Next, the groups pack for their excursion to the
Sumatran rainforest. To do so, they must learn
about this part of Indonesia and about the
climate and topography of the rainforest. Again,
teams rotate turns at the computer so that each
group is making its own unique decisions.

For the next step, each expert selects a scientific
test to collect more data.

. Chemist . Ecologist Ethnobotanisi Taxonomist

luun
jpits:eVai

,J= Yji
Turn Lcadcr Clic-VH.04 for inch cqi.er:,*,

tat

Once input into the computer, the results
are displayed and then analyzed by students
back at their seats. The expert booklets play
an important role in supplying unique and
essential information. Each expert looks at
a different aspect of the durian life cycle,
comparing the wild setting to the cultivated
one. Pooling all available information, students
develop a picture of how plants disperse and

29
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pollinate their seeds, and specifically what's
happening with the durian.

After all the groups have indicated where they
think the cycle is breaking down among the
cultivated durians, the whole class gathers
around the computer once again to learn
whether they picked the right choice. This
pause in the rotation serves a couple of impor-
tant purposes. It allows everyone to give a
group cheer, and it provides an opportunity
for the teacher to do some debriefing, check
for understanding, and offer clarifications.

The case isn't quite finished. Once students
have identified the problem in this case, that
the cultivated plants aren't being pollinated by
fruit bats they must figure out why. Rotating
turns, teams gather additional information
about changes to the environment, both
natural and man-made, that may have had
an impact on the bats. Drawing on unique
examples in their books, students deduce the
cause of the problem. A concluding video brings
the class back together to wrap up the case.

Rainforest Researchers is a highly effective way to.
use a single multimedia computer with a
classroom full of students. The rotation of
students allows groups to act independently.
Yet the teacher can periodically bring the whole
class together for clarification and explanation
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surrounding common content. The dramatic
fiction keeps students focused and engaged.
And the distribution of complementary infor-
mation in the student booklets ensures positive
collaboration within each group. It's a winner.

If social studies is your specialty, you might
want to look at the Inspirer series, a collection
of geography-based software programs. This
series included International Inspirer, National Inspirer,

Europe Inspirer, Africa Inspirer, and American History

Inspirer: The Civil War, with more titles in develop-
ment. The Inspirer series distributes comple-
mentary information in the form of maps
and charts to cooperative groups of students.
Each group goes on a scavenger hunt across
geographical borders and even through time.
But only by working together and sharing
information can students plot a successful path.
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As with Rainforest Researchers, teams take turns at
the computer, entering their paths, seeing the
results, and getting additional assignments.
However, unlike Rainforest Researchers, the Inspirer

series can become overtly competitive among
teams, while staying collaborative within them.
While learning how to cooperate remains a
desirable goal in and of itself, we do live in a
competitive world. And in many ways, it's that
competition that makes teamwork all the more
important. Don't be afraid to let competition
work for you in creating collaborative environ-
ments in your classroom.

The Jigsaw Method
Another software series, this one for math,
illustrates a variation on the complementary
information approach. Rainforest Researchers and
the Inspirers use mixed-expert grouping. On the
other hand, Prime Time Math works particularly
well using the jigsaw method of cooperative
grouping. The jigsaw method has students
moving back and forth between single-expert
and mixed-expert groups. An example will
clarify how this method works.

Prime Time Math puts students into real-life situa-
tions where math is happening (although not
in any obvious way). One PrimeTime Math title is
set in a hospital emergency room, one involves
police officers investigating a rash of burglaries,
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and a third title follows a group of firefighters
tackling a dangerous building fire.

In each case there are lots of mathematics
happening some simple, some complicated,
and most not noticeable, at first, to the layper-
son. PrimeTime Math makes the math discrete
and then asks students to use that math to
solve key-problems during the program.

For example, in Prime Time Math: Fire!, firefighters
are called to an abandoned building blaze.
Within moments the firefighters need to select
the correct length and size of hose and then set
the appropriate pressure best to attack the fire.

Students watch this dramatic scenario from
the CD-ROM in full-motion video. Embedded
in the video is crucial information that stu-
dents will need to solve the math problems.
Students assume one of four different roles,
and, guided by different worksheets, record
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the information necessary for their role. One
student, for instance, is concerned about the
dimensions of the building and where in the
building the fire is located. Another student
listens to estimates about the distance of the
fire trucks, which will be pumping the water,
to the burning building. A third student needs
to think about the size of the hoses, their
diameter and length. And a fourth student
pays attention to water pressure and flow.

Amazingly, real firefighters, who were consulted
during the development of this package, evaluate
all this information within a matter of moments.
Their intuitive judgments and decisions are
based on hard-learned experience. They don't
have the time to pull out a calculator and
measuring tape and actually do the math.
Fortunately, your students do. They get to
gather the information, perform the calcula-
tions, share what they've uncovered, and then
make some critical decisions. But it's a lot to
take in, so students need to work as a team.

Once they've gathered the information they
need from the video, students could move
directly into mixed-expert groups. However,
some of the tasks are kind of tough, and in
mixed-expert groups each student is left alone
to digest and fulfill individual tasks. That's why
I prefer the jigsaw method for this package.
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In the jigsaw method all the students who
are dealing with, say, building dimensions,
get together after the video. They confirm
with each other that they gathered the correct
data, and they discuss what to do with it.
They get to share problem-solving strategies
for their particular task. It's a very valuable
support system for students.

Once each expert group has accomplished
its task, students shift into their mixed-expert
groups to share what they've figured out. In
some cases, the experts have multiple-step
problems and can't proceed until they get some
data from other experts. So students might
move back again into their single-expert groups
for more work before finishing up in their
mixed-expert groups.
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Each time students return to their expert
groups, they likely find anxious teammates
waiting for them. The rest of the group is
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depending on this expert to bring back crucial
information that will allow them all to succeed.
This kind of responsibility and peer pressure
helps keep students focused and motivated
throughout the activity.

When students have completed their work, the
teacher can use a built-in random student picker
to select individuals to share their answers. The
CD-ROM evaluates the answer and then asks for
descriptions of how the answer was reached.
Students need to "show their work" by articu-
lating the process to their classmates. Those
descriptions prompt additional discussion as
other students and teams describe different
ways they may have organized the problem,
even to get to the same answer.

Having figured out how to attack the fire,
students encounter additional problems
within the program. The building isn't aban-
doned after all, and students need to deter-
mine the fastest way out in order to rescue the
person inside. Which is the shortest and safest
route: out the window and down the ladder or
down the steps inside the building? And they'd
better know how much air is left in the air
tank for the firefighter who's got to carry the
survivor out of danger. Dramatic and very real
math abounds at every turn. It's great stuff.
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Whether you use mixed-expert grouping or the
jigsaw method, you can foster powerful coop-
erative learning experiences by giving students
within a team responsibility for complemen-
tary information. Success depends on each
student sharing and collaborating with his
or her teammates. Students are compelled
to make sure everyone is involved. Adding
a bit of competition among teams can up
the stakes and the motivation, enhancing
the level of collaboration within each team.
Fueling the right kind of positive peer pressure
is an important step in making cooperative
learning successful.
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Approach 3

Conflicting Information

Just as supplying students with complementary
information can create a cooperative environ-
ment, so too can conflicting ideas energize a
collaborative spirit. The examples I've described
thus far all pretty much deal with factual
information. At least that's what the students
have in their hands. But school isn't just about
facts. Is there a way to get students working
cooperatively with divisive issues, questions
with no right or wrong answers? In fact, we do
it all the time. In a good discussion students
articulate ideas, listen to one another, respond
to arguments, seek out and apply new infor-
mation, and most importantly, they disagree.
They cooperate in their conflict, for without
dissonant points of view you can't really have
a good discussion.

In a nutshell, here's how to generate coopera-
tive conflict in your classroom. Break students
into small groups. Give them a compelling
context, a situation that requires a vital decision
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be made. Supply each student with an opinion,
well-supported by historical or contemporary
analogies, and tell them to make a decision.
You'll get a lively, interactive experience that
mixes conflict and cooperation in a powerful
and innovative way.

Decisions, Decisions is the name of a series of
rote-playing software packages designed specifi-
cally to help you generate this type of informed
discussion and decision-making in the class-
room. The titles in the series deal with topics
ranging from colonization to feudalism to
town government to prejudice. I'll focus this
example on Decisions, Decisions: The Environment.

The program can be used in a variety of ways.
Four students can gather around their own
computer in the back of a classroom or in a lab.
Teams can rotate turns at a single computer
in the classroom. Or you can mix small-group
and large-group discussions. That's my favorite
method and the one I'm going to describe. The
physical set up is simple. I usually employ a
single computer sitting on my desk or on a
cart in the front of the room. You don't need
a display system, although it's fine to use one.
I then act as the interface between the class
and the machine. That position makes it easier
for me to orchestrate the large-group discussions.
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Sometimes, before starting up the software,
I'll prep the students for the issues they will
face in the program using the lesson plans in
the teacher's guide. Other times I'll just dive
into the role-playing activity and use that as a
jumping off point for additional lessons. In
either case, I divide the class into teams of four
students using the method discussed earlier.

Like many of the other programs I've described,
this Decisions, Decisions title comes with seven each
of four different advisor briefing books. Unlike
programs such as Rainforest Researchers, however,

students all assume the same role, in this case
mayor of a small town. Each member of a team
gets a different book filled with advice from one
of the four advisors: a campaign manager, an
environmentalist, a scientist, and an economist.

Be sure to consult your.
advisor-briefing books for help.
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is introduced to the class through an engaging
slide show that plays from the CD-ROM.

Dead fish! The headline glares at you from your desk. The

danger forced you, the mayor of Alpine, to close Snyder

Pond. Could the nearby dump be polluting the pond and

killing the fish? Or is it some other cause, like acid rain?

Many people suspect the town dump! Who knows what

Malaco, the mining company, is dumping there? Are

Malaco and its jobs really good for Alpine? What if the

company seeks to mine beautiful Gab's Gully? You're the

mayor, and it's an election year.

It's up to the students to determine what the
mayor should do.

Nlow it's time for students to turn to their
briefing books to get briefed by the advisors.
Each advisor summarizes what's happening
from his.or her perspective. Four people look at
the same situation and see four different things.

What should the students do? Well, first they
need to rank four goals: win reelection; protect
the environment; hold down costs; and pre-
serve Alpine's economy. Students are asked to
turn these goals into a set of priorities, from
most important to least important. I require
students to complete this ranking exercise
independently before initiating any discus-
sions. That way they get invested in a point
of view, so that when they do start talking,
they have a lot more to say.
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When students complete this individual task,
I tell them to work with their teammates to
come up with a team set of priorities. Most
students are quickly off and running, and I'm
free to move among the groups that were slow
to get started. After a few prompts, they too
are on their way. The discussions are great.

"We've got to make the environment
our number one priority!"

"But the economist says that Malaco
provides most of the jobs in the town,
and the economy isn't doing well."

"Hey, according to the campaign manager, if
we don't get reelected we can't do anything."

Gradually, the teams reach some sort of agree-
ment on the priorities. I then turn the class's
attention back to the computer. It asks for the
whole group's priorities. We now have to reach
a class consensus. I'm selective about which
group I call on to start things off. I want some-
one who will talk but not someone who will
intimidate others. Watching the groups go
through this initial stage will generally give
you a good idea of whom to choose. Once
you get one team's priorities, you can feel

confident that hands will start shooting up
around the room. Different teams will
undoubtedly have different priorities. The
whole-class discussion will be under way.
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At this point, all you really have to do is
manage the interactivity. Teams typically
start out with simple negotiation. "We'll
agree to make the environment number
one if the economy is number two." "No
way. Getting reelected is the most important."
But they soon realize that they need to be
more persuasive. Students begin building
arguments, supported by evidence from
the advisors and elsewhere, to convince
one another to adopt their point of view.
After a great amount of wrangling and some
close votes, you will eventually end up with
a set of class priorities.

I continue to use this same organizational
style as the class moves into the decision-
making phase. Once priorities are set, you
still have to determine what action to take.

Make a Decision

What do you plan to do?

0 Study the situation farther

0 Begin pond clean-up

Attack dump as pollution source

The program offers three options, and the
advisors reappear to point the students back

1."
Lit
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to their briefing books for conflicting bits of
advice and relevant information.

In their small groups, students read the advice,
share the information with their teammates,
and then debate which action to take. I then
select a team to summarize its decision. An-
other class discussion follows.

On it goes for five decisions. It's a fantastic
exchange, full of the content you're covering
in your curriculum, along with a terrific level
of enthusiasm from students.

The reason I love this approach is that it hits
all levels. I get students working alone to
ensure individual accountability. Then they
work in small groups where everyone has to
contribute. Finally, I get to pull all the pieces
together in the large-group discussion. It's fun
and tremendously educational for students,
plus it creates a very rewarding classroom
experience for teachers.

Clearly, Decisions, Decisions is a great tool for
sparking student-to-student interaction. The
computer drives the discussion, but it is not
the center of attention; the kids and their ideas
are. The process works well in many areas and at
many different levels, not just with the "smart"
kids, as many teachers I've encountered assume.
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Here's what one teacher wrote to the designers
after using one of the titles: 'As I turned the computer
on, my students waited to see color and magic light up the

screen. How delighted they were to find that all the color and

magic came from them and their ideas!"



Approach 4

Shared Responsibility

As I mentioned briefly before, a popular coop-
erative learning technique involves giving a
group of students a set of questions and holding
each individual member of the group account-
able for the answers. In theory, students will
work as a team to come up with the correct
responses. In practice, however, there's a ten-
dency for most of the group to let the "smart"
kid do the work. They then copy the answers
and take equal credit. How do you make sure
that everyone in the group actually participates
and shares in the responsibility of figuring out
and articulating the answers? In part it has to
do with the type of questions you ask and the
way you solicit the answers. Here are two
software programs on CD-ROM, one for math
and one for science, that illustrate ways to
create shared responsibility within a group.
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Cooperative Math Talk
I need to introduce this example with a little
personal history, because it focuses on a crucial,
but typically overlooked, part of learning math.
I was a straight A student in math from elemen-
tary school right through high school. I was
the odds-on favorite in any flashcard competi-
tion, and everyone wanted to be my partner
in any group work. I remember my fifth grade
teacher regularly urging me to show my work.
Although I never did, she had to concede, "You
can't argue with success." And success in K -12
math, whether multiplication and division or
calculus, meant getting the correct answer.

Riding this history of right answers, I entered
upper-level calculus as a freshman at Yale brim-
ming with confidence. I had scored well on my
APs, and I figured college math would continue
to be easy. Wrong! I was completely lost. Sud-
denly, math wasn't just about right answers.
Being able to complete volumes of computations
wasn't enough. I had to know what I was doing,
and I had to be able to articulate it. There was
a large gap in my math education, one that
needn't have waited until college to be filled.
In fact, it needed to be addressed early on.
Students need to be able to go beyond filling
in the final answer; they need to be able to
describe how they got there.
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Fizz &Martina Math is a series of math CD-ROMs
that attempts to fill this gap, forcing elemen-
tary students to articulate the process of math
problem-solving. Here's how it works. Situate
your computer (with CD-ROM) where kids
can see it. Your computer monitor is likely big
enough for the class if they gather around for
the video segments. Otherwise, a large-screen
display or monitor will help.

Divide your class into small groups, making
sure to maintain a good mix of ability levels
and backgrounds in each team. The software
leads you through the distribution of follow-
along worksheets and the assignment of a
color to each team. Unlike the complementary
information approach, this tactic requires that
each team member have exactly the same print
materials in hand.

The CD-ROM and worksheets operate in con-
junction with one another. The software tells
your students to get their pencils poised for
taking notes. Then a video story unfolds, filling
the computer monitor so that it resembles
watching TV If you're viewing Fizz &- Martina
at Blue Falls High, a title in the series that deals
with multistep addition and multiplication,
you'll see the characters gather for a special
club meeting. The main order of business
is Martina's late dues. The club desperately
needs the money to continue work on Project
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Sphinx. Martina is three weeks late with her
dues. Students jot some notes on their work-
sheets. Dues are six dollars a week (more
notes). Martina worries if she has enough
money to get caught up with her dues. She
has only twenty dollars (one final jot). Will
she have to run home to get more money?

The video stops. You can see that, as in real
life, there's a lot happening. Students are
captured by the rich drama, but they have
a problem to solve. In their small groups
they sift through the information and set
to work. The worksheet for this episode asks
three questions. First, "How much does Martina
owe for her dues?" Calculating this answer isn't
usually the toughest challenge for the group,
assuming they have all the correct information
(and among the team members they almost
always do). By the way, the answer to this
problem is $18.

It's the second question that provides the
most significant challenge for students, and
not surprisingly, it's the question that builds
the most understanding of what they have
just done. "Write, in a complete sentence (or
two), how you figured out the answer to
question 1. Do NOT use numbers in your
explanation." The computation is trivial
compared to the task of articulating that
mathematical process.
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With this step, math becomes something
more than mere number manipulation.
It has to do with real life and concrete pro-
cesses. Making this leap is an incredible effort
for kids, but it is a worthwhile one. And they
get better and better with practice.

The third question asks students to explain
why the answer to the problem is important
for Martina. The final step demands that the
group return to the original context. In life,
math doesn't end with the numerical answer.
The response to a problem has consequences.
In this case, Martina doesn't have to run home.
As in life, the drama continues.

Okay, the students working in their groups
have completed the three questions. Now
what do you, the teacher, do? The CD-ROM
walks you through a powerful, but simple,
group process.
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Click the random group picker, and the com-

puter will select one of the groups. Walk over

to the group and pick up the worksheet of

someone on the team. I select individual stu-

dents differently depending on my objective

at the moment. If, for instance, the group has

not been working well together, I might choose

the team member who has been left out, because

I can use this process to help get them involved.

I hold the worksheet in my hand and ask the
student to tell me the answer to the first ques-

tion. He or she must remember the answer,

not through memorization hopefully, but

through understanding. This is especially likely

for the second question. It's tough to memo-
rize the way you solved the problem without
using numbers. If the student response is
correct, both orally and on the worksheet,
everyone on the team gets an award card that
depicts one of the characters from the video.

You can give these award cards any value you

want, but don't worry, the students will give
them more wofth than you could ever assign.

Some of the best dynamics occur, however, when

the student's answer is wrong. In that case, no

one on the team gets an award card. It's a stan-

dard cooperative learning technique used to

diffuse responsibility. The important role for the

teacher is constantly to reinforce the group over

the individual. So when one team member is
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incorrect, it is not the single student who failed
the group, it is the group that failed the student.
So, in this case, you say to the student with the
wrong answer, "Too bad your teammates let you
down. I'm sure they won't let it happen again."
It's amazing how quickly a group will then
work to embrace its struggling members.

You follow the same technique for each of the
three questions. The CD-ROM keeps track of
where you should be, offering sample correct
responses for students to compare to their
own. When the video continues, the answers
are immediately integrated into the story and
new problems emerge. The video creates the
setting, enhances the drama, and controls the
pacing. Supported by the computer, you run
the class, and with some 'simple cooperative
learning strategies, it's a dynamic one.

Funny Science
Another CD-ROM series, called Science Court, uses
many of the techniques of Fizz & Martina Math,

with a few notable exceptions. First of all, I
should tell you that besides being a series of
CD-ROM titles that combines multimedia and
hands-on science for the classroom, Science Court
is also an animated series on ABC-TV The TV
show has won praise from the head of the FCC,
the New York Times, and The Wall Street Journal, among

others. The classroom CD-ROM continues to gain
accolades from teachers and educational journals.
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Our focus here, though, is solely on the class-
room series. Like Fizz & Martina Math, Science Court

calls for students to work in groups of four. Each

student in the group gets a slightly different
worksheet. They all have the same questions to
answer, but each student has some different
information to help answer those questions.

After watching some of the video on the CD-
ROM, students are left with a cliffhanger. In
Water Cycle, for instance, Pip Peterson is accused of
making leaky pipes, which caused I. M. Richman
to slip and fall in the subway. During the trial,
the prosecuting attorney, the bumbling but
lovable Doug Savage, argues that the moisture
on the outside of a glass of ice water came
from inside the glass. Is he right?

iiestion 5

e How does' condensation
explain the water on the
cold glass?

The video stops, and students turn to their
worksheets to answer six questions. The
different information spread among the
worksheets, along with a hands-on experiment,
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will help them answer the questions. Students
go to work in their groups. They talk to each
other, sharing information and working through
the hands-on activity (which in this case
involves condensing water on the outside of
an empty cold glass).

When they've answered all the questions in
their group, students turn back to the CD-ROM.
The program asks each question one at a time.
Students turn their worksheets over. As in Fizz
& Martina Math, they can't look at the answers.
That means they really need to know the answer.
After each question, you use a random student
picker to select who should answer.

Pict. a

'Student

The class as a whole must answer at least four of
the six questions correctly, or they have to start
over. If they get enough right, they predict what
will happen in the trial and watch the results.
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Part 1 f. Prediction'
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The incentives here are different from Fizz 6-
Martina Math, but they serve the same purpose.
They focus students in a group on coaching
each other to a level of unsupported under-
standing. Students can't just copy the answers,
especially for the questions that require expla-
nations and original thinking. If everyone in
the group isn't adequately prepared, the whole
team, or in the case of Science Court the whole
class, suffers. That's positive peer pressure.
Students need and want to collaborate. You've
never heard such learning in your classroom.

r-
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Software for
Cooperative Learning

Throughout this booklet, I've talked about
examples of software specifically designed
to support cooperative learning in the class-
room. I thought it would be helpful to talk
just a bit more about what underlies this
group learning approach: As you would
expect, this genre of software gets people
in a group to interact, not with a machine,
but with each other. That makes it ideal
for classroom use, and I'd like to highlight
three important educational beliefs upon
which it is based.

I. Students learn best when they explain.
Progressive educational theory has historically
been dominated by the works of Jean Piaget.
His studies on cognitive development suggest
that most of the action for learning takes place
inside of our heads. Language, in this scheme,
is the result of thought. While Piaget promoted
his views in the limelight, however, another
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great psychologist, laboring in the relative
obscurity of Stalinist Russia, suggested some-
thing different. Lev Vygotsky, whose work in
the first half of the 20th century is still just
coming to the fore in this part of the world,
found that language and thinking are interde-
pendent. The process of creating language, of
articulating ideas and understanding to some-
one else, is a critical step in building personal
understanding. The most powerful learning
happens when individuals in a group negotiate
shared meaning. Educators are now agreeing:
language unleashes true understanding. The
primary goal of cooperative learning software
in schools is to get students to explain relevant
content and concepts to each other.

2. Teamwork is a new and essential basic skill.
For the first 100 years of the industrial revolu-
tion, the goal was to manufacture more prod-
ucts faster than anyone else. Since consumers
had so few goods, the first to produce would
likely be the first to sell. Any old warm body
on the assembly line would do. But no longer.
Increased competition and affluence have
made price and quality ever more important
in distinguishing one product or service from
another. Workers at all levels need to be able
to identify ways to improve quality and reduce
cost. And they need to be able to articulate
their observations and suggestions to others,
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their teammates. So it's not surprising that
economists, educators, and business leaders
have begun to list teamwork as a basic skill for
employment and success in life. Technology
and the information age, rather than isolating
us, have made it even more important to be
able to communicate and work together.

3.The teacher is important.
Software designed to foster group learning
respects teachers and acknowledges their
importance in determining curriculum and
orchestrating successful classrooms. In fact,
cooperative learning software, like other
successful classroom technologies, requires a
teacher. The teacher sets the curricular agenda
and the pedagogical tone of the classroom. It is
the teacher who is sensitive enough to recognize
student problems and to respond with genuine
care. Whether an incredible group organizer or
a dynamic presenter, the teacher shoulders the
responsibility for motivating and guiding student
learning. After all, the teacher is the one who
will ultimately be held accountable for student
performance. Software that facilitates coopera-
tive learning is designed to assist you in that
heroic effort.
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For more information on the award-winning
educational software described in this book,
please visit our Web site at www.teachtsp.com,

or call 1-800-342-0236 for a free catalog.

Decisions, Decisions
Social Studies Grades 5-12

Geography Search
Geography/History Grades 5-12

National Inspirer
Geography/History Grades 5-12

Rainforest Researchers
Science Grades 5-8

Science Court
Science Grades 4-7

Prime Time Math
Math Grades 6-8

Fizz & Martina Math
Math Grades 1-6

Torn Snyder Productions°
80 Coolidge Hill Road Watertown, MA 02172-2817 USA
Phone 1-800-342-0236 Fix 617-926-6222 www.teachtsp.com
SKU:YMACLT Ed. I Source Code TSPCLB
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