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raditionally, students have been
I asked to demonstrate their

knowledge by either writing
papers or taking tests. In PBL, we are
beginning to expand the view of the
sorts of work learners can do to show
their understanding. We are beginning
to look at construction of physical ob-
jects, multimedia presentations, com-
puter programs, Web sites, videos, and
other forms of communicating what
they know. We also need to be con-
cerned with the process of constructing
these artifacts, because it is in the design
phase that learners construct their ini-
tial understandings.

In this article, we examine the role of
the artifact in understanding and then
discuss some projects that have used
artifacts of different sorts effectively.
| hope that both the theory behind the
construction of artifacts and the explo-
ration of a number of artifact types and
examples will give you some ideas for
your own projects.

Characteristics of Artifacts

Because we are focusing on the artifact,
let’s examine some of the types of arti-
fact one might want students to be able
to construct. Here are some things that
come to mind:

e physical model

* theory

* multimedia project

* Web site

* video or radio program

* lesson for younger learners
e computer program

* robot

* hypermedia

The important thing is that the arti-
fact must involve students in construct-
ing their own knowledge about impor-
tant subject matter and transformation
of that knowledge as it is refined and
revised (Thomas, 2000). The project
artifact should be explicit and observ-

Project-Based Learning

Artifacts may or may not be used for assessment purposes, but they are most
certainly used to make the learner@ thinking overt and thus give learners
and teachers the opportunity to discuss studentsOdevel oping comprehension

of the subject matter.

able, something the learners can dis-
cuss. It might help if you think of
knowledge itself as a design, something
people devise (Perkins, 1986). It is a
structure that has a purpose, can be
given a model (some artifact you can
see and discuss), and can be evaluated.
(I highly recommend Perkins’ book for
teachers.) The artifact, then, is an ob-
servable and discussable object or pro-
cess that reflects the knowledge and un-
derstanding the learner is designing.
This view of constructed artifacts can
help us see that an important part of
teaching is the formative evaluation and
feedback that goes on among students
and teacher during the construction
process.

The PBL artifact is the product
of an extended investigation that is
collaborative. Let’s look a little more
closely at each of these four things:

* extended time frame

* collaborative

* inquiry, investigation, and research

* construction of an artifact or perfor-
Mance of a consequential task

The extenakd time frameis one that
is sufficient (a few weeks to an entire
year) to allow enough time for inquiry,
understanding, and artifact construc-
tion or performance of an important
task to take place. Our goal is deep
understanding and the ability to use
knowledge. These things take time
and experience with a subject.

Why collaborarive? Although projects
need not be collaborative, it greatly
helps the learning process, especially
for younger students. In a collaborative
classroom, there develops a distributed
expertise, and an “atmosphere of joint

responsibility, mutual respect, and a
sense of personal and group identity”
(Brown & Campione, 1996, p. 313).
Group work also makes an authentic,
complex problem less daunting than if
a student had to understand it alone.
What do we mean when we say
learners should be involved in /nquiry,
Investigation, and research? One might
browse the descriptions of inquiry on
the San Francisco Exploratorium’s Web
site to get a good flavor of the sorts of
inquiry we believe students can do.
(Edi tor@ note: For the Exploratorium
and other Web sites, see Resources on
p. 27.) The theme that runs through
much of the work on inquiry is the ac-
tive search for explanations, including
observation, interviews, experimenta-
tion, problem solving, research using
written material, and data collection.
The consequentid task, that is, con-
struction of an artifact or performance
that illustrates understanding, is a
“ploy” to “trap students into thinking
deeply” (Brown & Campione, 1996,
p. 302). It is a motivator, a hook, to in-
volve and sustain them in the work that
it takes to understand and communi-
cate. It also serves as a way to make
their understanding observable, giving
learners something to discuss and a way
to talk about and reason with it. Thus
students can get formative feedback
about their thinking and revise their
work so that their understanding can
improve as they continue their work.
Feedback also comes from the artifact
itself: Does the cement boat float and
move along swiftly? Does the computer
program work the way it is supposed
to? Does the explanation of a puzzling
phenomenon fit all the data? Let’s look
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at several examples of artifacts students
have designed and constructed as they
worked out their understanding of a
topic.

Artifact Examples

Artifacts may or may not be used for
assessment purposes, but they are most
certainly used to make the learner’s
thinking overt and thus give learners
and teachers the opportunity to discuss
students’ developing comprehension
of the subject matter. | chose the fol-
lowing examples from different grade
levels and different subject areas to
jump start your thinking about doing
projects of your own.

A Hypermed a Representation of Un-
adersandng. In a PBL unit on water,
Allen Sylvester’s science students at
Junction City High School in Kansas
used Storyspace software to develop
their understanding of relationships
among water concepts (M cGrath,
Sylvester, & Chen, 1999). The software
gave students different views of their
concept arrangements, allowing them
to visually show nodes of information,
make links between pairs of nodes, and
organize and easily revise both the
nodes and the links. Different teams
of students designed their hypermedia
projects in different ways (Figure 1).
Research on this project (Chen &

M cGrath, in press) showed, among
other things, that student engagement
was high and that students were very
motivated by their ability to organize
information even within the context
of this cognitively challenging project.

Cowboy Cola: A Geormelry Project.
Andy Cook, a geometry teacher at
Abilene High School in Kansas, each
year has his students design an 18-can
carrying case Using the theme of their
school’s hickname, the Abilene Cow-
boys. In the process of designing, they
Use creative cowboy themes that are
motivational, but the true mathemati-
cal work is in the geometry they need
to understand and be able to use to
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Figure 2. Hall of Fame: Cowbay Cola packages desigred by geometry stucents over the years.
Used with permission from Abilere H igh School.
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design an efficient carrying case. The
project requirements include marketing
considerations (creative and attractive
containers), geometric factors (creating
a computer-generated blueprint, dis-
playing accurate surface area), writing
(a persuasive letter to sell the product),
and cost effectiveness. See Andy’s Hall
of Fame project artifacts in Figure 2 or
on the school’s Web site. The ways stu-
dents used computer technology likely
varied from project to project, but one
can imagine the uses: graphics, scan-
ning, presentation software, and calcu-
lating and designing tools.

What DidYou D oin the War, Grand-
ma? A Web-Based Project. Judi Scott
and Linda Wood had their ninth grade
honors English students interview
Rhode Island women about their
experiences during World War I1. The
award-winning Web site, put together
with the help of Brown University stu-
dents, shows pictures and the written
interviews (Figure 3). Their interviews
and essays have also been published as a
book (1997). The students learned a lot
about interviewing and listening in this
project. One of the interviews was digi-
tized, and the entire interview can be
heard using RealPlayer.

Cultural Connections: Condructing a
Multimed a Web Ste Leslie Goldman,
a teacher from the M M +PBL (M ulti-
media plus Project-Based Learning)
Challenge Grant project, had students
put together a museum on the Web
about the connections between ancient
and past cultures and today’s cultures.
Some of the objects in the virtual mu-
seum were handmade and digitally
photographed (Figure 4). The teacher
and students discussed the purposes

of the project and together they con-
structed a grading rubric on the tasks
involved in the mask project: artistic
content, craftsmanship, historical con-
nections researched by the student,
creativity, commitment, and comple-
tion of the project.
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Figure 3. The picture accomparying the Rea Player interview from OWhat Did You Do in the W,

GrandmarOUsed with permission from David Reville, Brown University.

Figure 4. Two student-creared masks from the Cultura Connectiors Wb site.
Used with permission from L eslie Goldmar.

T. Rex: A Web Steabout D inosaurs.
Kindergarten teacher Shari Reno built
a unit on dinosaurs around the travel-
ing exhibit “Sue, the T. Rex,” which
visited the Sternberg M useum in Hays,
Kansas, in 2001. Her students decided
on what they wanted to know, figured
out what they already knew or thought
they knew, visited the museum, and

drew pictures of what they had learned.

They also, as a group, digitized their
imagined dinosaur sounds and dis-
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cussed the connections between evi-
dence and conclusions (Figure 5). The
teacher put their drawings and digitized
sounds on a Web site for the children
and their families to enjoy (Figure 6).

| hope you have enjoyed these cre-
ative projects, and that these teachers
and students have sparked some ideas
for your own projects. Write and let
us know what you are planning to do.
And stay tuned. Next month we'll talk
about student collaborative research.

Copyright © ISTE (International Society for Technology in Education), 1.800.336.5191 (US. & Canada) or 1.541.302.3777 (Intl), iste@iste.org. All rights reserved.



someth

Fgure 5. Shari Rendd kindergartrers speculate about the animal that once contained this bore,
Used with permission of Franklin School, Franklin, Karss.

Resources

In addition to Diane M cGrath’s PBL Web site
(http://coe.ksu.edu/PBL/), which expands on
resources mentioned in the PBL columns, you
may also find the resources below useful.

Progjects D i scussed

Cowboy Cola: www.usd435.k12.ks.us/AHS/
Teachers/Teachers/cook/math/geom/
cwbycola2.htm

Cultural Connections: www.jordan.
palo-alto.ca.us/students/connections/

T. Rex Dinosaur Unit: www.usd475.k12.ks.
us/fr/reno_K/2000-2001/Dinosaurs.htm

What did you do in the war, Grandma?:
www.stg.brown.edu/projects/
WWI1_Women/tocCS.html

Other b Stes

Challenge 2000 Project: http://
pblmm.k12.ca.us/over_main.htm

Exploratorium: www.exploratorium.edu/IF1/
about/inquiry.html.

Four Directions, a Native American project:
www.techlearning.com/db_area/archives/
WCE/archives/nanallen.htm

Figure 6. Two kindergartrerfdinasaur pictures.
Used with permission of Frankiin School,
Ranklin, Karss.

Roject-Based Learning
Ing the learners can discuss.,

Apple Learning Interchange exemplary projects
from U.S. K-12 schools: http://
newali.apple.com/ali_sites/ali/nav2.shtml

Project-Based Learning: What Works? High
school projects in Rhode Island and links to
resources for several subject areas:
www.breakingranks.org/whatworks
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What project ideas do you have? Are you jumping in with both feet or have you found
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