
Project-Based Science

Adapted from the NCREL videoconference Learning With Technology: Tools for Thinking, 1995

Students in the ninth-grade Foundations of Science class at Community High School in
Ann Arbor, Michigan, enter the science room, plug their laptops into the network, and
begin to work with their teams on their current project.  The room is noisy, but it is produc-
tive noise.  Students are busy talking with one another and their teachers as they investigate
how the glaciers shaped Ann Arbor’s terrain.

Community High School has a project-based approach to science that integrates earth sci-
ence, biology, and chemistry. Mike Belden, Elizabeth Asker, and Madeline Burgess team
teach this course, and, although the class is quite large, they each know the students and are
familiar with their group projects.  The teachers begin their day at Community High School
by discussing with each other how things went the day before.  They talk about how one of
the groups got off on a tangent.  They needed to decide how to get the students back on
track without crushing their curiosity.  And another group was having trouble finding infor-
mation on their topic.  The teachers try to think of resources for the students and ways to
direct them without doing the work for them. 

The project on glaciation is in its second week in what is expected to be a multiweek
inquiry.  The goal is to investigate the area using a variety of tools—topographic maps, com-
puter modeling programs, rock samples, and access to geologists across the nation, to name
a few—and then to create some kind of product that demonstrates the students’ knowledge.
Students are assigned to groups or teams (which change with each new project) based on
interest.  This time, Ray, Paul, David, Jean, and Melissa are exploring the terrain of one of
their favorite recreation spots in the area, Bird Park.  At some point during the project, Mr.
Belden temporarily regroups students to share information and help each other fill in infor-
mation gaps.  Anyone who doesn’t understand topographic maps, for instance, can join a
group where the maps are explained and they can investigate the kinds of information the
maps reveal.  The subgroup is led by either one of the teachers or another student.

During the project, each team is responsible for developing a plan for conducting its
research and for managing that plan using a software program, PlanIt Out, developed by
the University of Michigan.  After identifying all of their tasks, the team plots them on 
the computer screen.  Then they agree on who will do each task and by what dates.  The
computer program draws a graphic with lines connecting people, tasks, and dates, and 
each team member gets a printout.  The teachers know that the Program Manager “dictates”
tasks and due dates, which helps make the students more responsible for their own learning.
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The science room has several ethernet ports, which simply means the computer system is
flexible.  This system allows the teachers to move computers around on the same network.
In addition, the network is connected to a router and an ISDN phone line.  That means it is
connected to the Internet at relatively high speeds, allowing up to 40 students to access the
Internet at the same time.  Students check out notebook computers on a daily basis and then
simply plug them into the network to retrieve their files stored on the server.  They have the
computers on their desks every day and they use them to take notes, develop spreadsheets,
and create graphical representations of data.  Students are also allowed to take the laptops
home, where they can access their files on the school’s server.

The teams have a number of tools at their disposal.  Cathy’s group has located some topo-
graphical maps from City Hall and is examining them for round lakes that have the regular
concentric lines typical of kettle lakes.  Randy and his team are using Netscape to search
for information about glaciation on the World Wide Web using the Web Crawler search
engine.  They found extensive resources and are in the process of winnowing them to those
that apply to Michigan.  Another group of students is using a variety of CD-ROMs that
contain images and information.

In one corner of the room a group is using Vista Pro.  This 3-D rendering program allows
the students to create computer-generated movies of the area they are studying.  With the
aid of a “wizard,” students are able to create models independently with little additional
guidance from the teachers.  By scanning in a topographical map of the area—for instance
the Huron River—and feeding in information about such things as water sources and where
the river and the moraines are, the students are able to “fly” around the landscape and
become familiar with the geography from a bird’s eye view—to see it from all angles.  As
John points out to an observer, “I don’t get to go to the Huron River very often, so it is nice
to be able to see the features before we go there so that I’ll be familiar with the area.”  Sue
adds, “The view we see from the air is really different from what you see when you’re on
the ground.  There are some things I’d never recognize if I was just walking around there.”
While the end result is impressive, the students come away from this experience with much
more than a glitzy presentation.  The program helps to highlight the different relationships
among land features and how one thing could have caused another.  Students are better able
to see the importance of separate factors and variables and to see how they affected their
environment today.

Joshua is comparing soil and rock samples his group gathered to the collection in the lab,
noting in his electronic journal where the samples were taken.  He will later transfer this
information to the geological map his group is creating.  Edwin is sitting at the computer
trying to connect with a professor of geology at the University of Montana.  He wants to
know if the professor can explain the evolution and shape of eskers.  If he strikes out at the
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university, he has another e-mail address to a site he just found on a Gopher, where he can
“Ask-A-Geologist” his question.

As the teams go about their work, their teachers can be seen moving from group to group.
They provide feedback and assistance and keep track of problems and progress.  They chat
with students about their plans and decisions about resources, strategies, and tools.  A par-
ticular challenge emerges when two different groups receive conflicting responses to a
question posted to a newsgroup regarding the end of the glaciation period.  Ms. Burgess
encourages the students to discuss possible reasons for the different answers.  One student
relates the discrepancies to their earlier studies about differing and changing interpretations
of tectonic plates.  Another student suggests that it would be easy for a source to make an
error on an e-mail response if he trusted his memory instead of checking the facts.  Another
suggests there might have been several glaciation periods, or that there may be different
periods for different regions of the country.  Ms. Burgess encourages the students to find
out more, to go back to their sources and get substantiation, and to go to other sources as
well.  She agrees with Steve that the problem could be based on different locales and sug-
gests being very specific about the question itself.

Aurelio’s group has already begun creating their final product.  They’re using a multimedia
development tool called Media Text, which makes it easy for them to create a multimedia
product consisting of text, graphics, sound, animation, and video.  They’ve decided to build
a physical 3-D model of a park and to create a tour guide.  Numbered miniature flags will
be attached at specific spots on their model.  In their Media Text presentation they will call
up, with the click of a mouse button, the images and special information about each of the
numbered sites.  The group seems particularly proud of their animated figure who climbs
the trail and points out interesting features.

As seen through the interaction between the teachers and the students, assessment is ongoing.
The teachers have a good idea of the kind of effort students made on the project because of
the daily interactions with the groups.  Even if something turned out “wrong,” the teachers
know the students are learning.  At the end of the investigation, the groups’ final projects
will be evaluated, as will the students, both individually and within their group.  All of the
products generated for the project serve as evidence of learning, but the teachers also look
for explanations that indicate the students have developed a solid grasp of scientific principles.

After the project presentations, the teachers will debrief with the students on what they
learned in terms of content, technology skills, and applications, as well as collaborative 
and problem-solving skills. “Teamwork” means teachers and students are working together.
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