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Introduction

This paper reviews recent research that has
been conducted at Project Zero a t the Harvard
Graduate School of Education on the topic of
assessment. In the paper we argue that an
assessment built around an interesting and

challenging project that explores a particular domain
(such as music, writing, drawing, mathematics, sci-
ence, or programming) of fc rs an important al terna tive
to traditional standardized tests. As students work
through such projects, they reveal most vividly the
skills and aptitudes that we want to assess. We refer to
thee assessment instruments as domain projects.

The theory of mul tipleintell igences provides much
of the conceptual underpinnings of our view of assess-
ment, and the paper begins with a brief synopsis of
this theory. Next, we review examples of domain
projeds under de% elopment in two different research
initiatives at Project ZeroArts PROPEL and Cata-
lyst. Drawing from these examples, we list the salient
Lharacteristics of this project-based assessment and
outline the design of one such project that uses com-
puter technology.

The paper concludes by indicating directions for
future research and development.

Assessment at Project Zero

For the past twenty years, Project Zero has taken as its
research agenda the systematic study of children and
their symbol-using skills by exploring such diverse
areas as drawing, metaphoric language, musical abil-

ity, storytelling, written language, mathematics, and
computer programming. Th e diversity of this research
is responsible in part for the development of the view
of human cognition that we call the theory of "mul-
tiple intelligences" (Gardner, 1983).

With respect to assessment, we draw two con-
cl usions from this particular view of human cognition.
First, an evaluation of achievement or aptitude must
be specified within a domain of human activity. Sec-
ond, the assessment must be drawn based on a true
performance in that domain. In this section, we will
build the argument by reviewing the central ideas of
multiple intelligences and then outlining the implica-
tions of the theory for assessment.

Multiple Intelligences

"Ilie theory of multiple intelligences claims that human
beings have evolved at least seven different forms of
knowing or processing information. These different
forms, called "intelligences," include the skills for
manipulating language, logic and mathematics, mu-
sical ability, spatial information, bodily kinesthetic
information, knowledge of other persons (interper-
sonal), and knowledge of oneself (intrapersonal). All
normal human beings possess some capacity in each
of these intellectual spheres, but the interaction of
genetic and environmental factors produce marked
differences in the profiles of the various intelligences
in individuals.

This theory wasdesigned to serve two goals. (1) to
synthesize a large set of findings about human cog-
nition, including neurobiological evidence, cross-cul-
tural analysis, and developmental milestones; and



(2) to proyde an alternative to the widespread bel0
in a single facultyintelligencethat can be ad-
equately assessed by paper-and-pencil "intelligence
tests."

In the theor) of multiple ii itelligenc es, the specific
skills of human cognition-- the intelligencesare
mobilized for solving problems within particular do
mains of activity. Each intelligence is an ex oh ed
biopsychological potential that is manifested as a
particular cognitive skill. In contrast, th,Niotlin of tha t
potential is defined by the culture as an arena in w hich
the s, arious cognitive skills are mohlized. In the theory
of multiple intelliwnces, anal) 5 is of problem solving
requi res conside ation o f both the cogni ti ve
of the intelligences (and their combination) and the
context of a domain specified within a particular eul-
ture.

The theory of multiple intelligences stipulates
that the N,arious intelligences are independent. For
instance, when an individual d isplays a high degree of
competence with one intelligence, this abili ty does not
imply similar competencies in other areas. Similarly,
disability in one intelligence does not imply disabili-
ties in the others.

Although the intelligences are independently
structured in this way, they do not function indepen-
dently. Any reasonably complex adult task requires
the simultaneous functioning of sex eral of the intelli-
gences. For example, the task of writing a research
paper-rakes primary use of the linguistic intelligence,
but i t also t ips the logical-mathematical intelligence at
the same time. Playing the violin for an audience
first and foremost a musi al task also makes demand s
on bodily-kinesthetic and interpersonal faculties. I low
an individual combines these separate intelligences is
part of that individual's personal endow ment, just as
are the intelligences themselves.

These two outcomes of the theory of multiple
intelligencesthat the intelligences are independi
and that they operate in concerthas important im-
plications for the problem of assessment. First, an
assessment must pose problems in which individuals
work with the actual materials of the domain being
examined. Second, a complete assessment must pose
a number of problems that yield to a variety of solu-
tions in oder to reveal an accurate picture of the
talents and skills of a gi en individual.

To illustrate the first point, consider the task of
assessing an individual's musiedl competence. If the
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assessment consists of a number of questions in a
multiple-choice format, the assessment is less a mea-
sure of the musical intelligence and more a measure of
linguistic facili,j or test-taking skill. As an alternative,
the assessment might ask the student to compose an
ending to a simple melody. To tackle this problem, the
student must manipulate musical notation, select
musical sounds, and use musical terminology. In this
task, the student makes demands directly on the
musical intelligencethe problem is not filtered
through a linguistic or logical-mathematical assess-
ment insti ument, as it is in the multiple-choiceexample.
This is what we mean when we say that to evaluate an
underlying intelligence, an assessment must pose
problems that require the individual to manipulate
the actual materials of the domain of th it intelligence.
We must examine true performance and not just a
verbalization of a problem solution.

Second, the fact that cognition is composed of
se% oral indepenuent intelligences operating in concert
implies that an assessment must pose a variety of
problems that yield to different types of solutions if it
is to establish a complete picture of the profile of
intelligences for an individual. For instance, by asking
a student to solve our music composition task, we do
not learn much about that student's ability to write
short stories. Similarly, we cannot infer that individu-
als who do not write well are equally disinclined to
perform well on tasks that require interpersonal skills,
spatial abilities, or musical prowess. Any simple task,
even when it requirPs genuine performance with the
materials of a don .,n, does not reveal the complete
profile of an individual's talents. Therefore, a complete
assessment of an individual must make demands on
all the intelligences, not just a select few.

Finally, the theory of multiple intelligences un-
derscores the importance of the "personal" skills in
daily life. Working cooperatively in a group is recog-
nized as an important feature of many adult situa-
tions, from manufacturing to family dynamics. Also,
umlerstanding one's self, the :ntrapersonal skill, is
also highlighted in the theory. For instance, a strength
in the musical realm may be underutilized by an
Md:vidual who does not fully understand that strength,
wherecis an individual with a strong intrapersonal
in telligencemay be better equipped to combine modest
strengths or to compensate for weaknesses efficiently.
A complete assessment should take both of the personal
skills into account, and the assessments we describe
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below consistently fea hire both small-group collabo-
ration and refection on learning.

Assessment through Projects

To summarize, assessments of ability and learning
must engage students in performances in which they
handle the actual ma terHs of a given domam and
mobilize a number of the different intelligences. We
believe that problems that meet both criteria can often
be formatted as projects.

At Project Zero, we have been devising a number
of exemplar projects in a variety of domains. These
projects are a t once open-ended, structured, and ori-
ented to wa rds prod ucts. In order to pose rich, complex,
and engaging problems, the projects are open-ended--
they offer opportunities to find alternative solutions
and unexpected outcomes using different stra tegies
and different combinations of intelligences. At the
same time, the projects are structuredthe results can
be analyzed in terms of what students are learning.
Finally, as students work through projects, they are
called on to create original productssongs, essays,
drawingsand this gives them a stake in the ou tcome
of the project.

The products that Mtlents create in working on a
project are evaluated by the teacher and the student
together. We follow the work of Collins and
Frederiksen (1989) in designing these evaluations.
First, the evaluations consider only the performances
that reveal directly the skillsand competencies that we
are interested in; again, we ask students to exhibit
skills, and not simply to describe those skills. Second,
the scope of each project is designed such that every
skill that we are interested in is exhibited; we do not
design evaluations that test only a sample of the
desired skil Is. Finally, all of these criteria are articulated
at the outset of the project, making them transparent to
the students. In the final section of the paper, wc will
return to these principles of problem design and
evaluation.

Currently, two research initiatives at Project Zero
are developing specific examples of assessment
projects. Arts PROPEL is designing instruments in the
arts; and Project Catalyst has created a series of com-
puter-based projects. We will outline these project:: in
the next two sections. Following this, we will describe
a project that we are developing for the Center for
Technology in Education that embodies these several
design principles.

, '"'" .4

Domain Projects in Arts PROPEL

Arts PROPEL is a five-year research effort sponsored
by the Rockefeller Foundation. Its primary goal is to
create and test new techniques for fostering ar -I as-
sessing artistic development in secondary school
students. The project brings together researchers from
Project Zero and the Educational Testing Service and
teachers of music, visual arts, and imaginative writing
in the Pittsburgh public schools.

Arts PROPEL has designed two assessment
techniques for arts classrooms: portfoliosand domain
pi ojects. A portfolio is a collection of materials that the
student assembles during the process of creating a
finished piece and includes sketches, early drafts, and
notes as well as the final piece itself. These selections
may be supplemented with a wn t ten journal in which
the student reflects on the process of creating the
piece.

It is the second technique, the domain project, that
is directly relevant to the present discussion. Each
domain project in Arts PROPEL is composed of a
clearly defined set of classroom tasks that focus stu-
dents on a central issue in the art form. We will
illustrate Arts PROPELdoma in projectswith examples
drawn from the domains of music and imaginative
writing, but projects are also developed in the visual
arts. These descriptions begin with summary of the
project along with a description of he products that
the students create. This is followed by a discussion of
the various assessment techniques which includes
reflection exercises and teachei. judgments.

Sample Projects

Musical Performance: Ensemble Critique
In musical performance, rehearsal is the main avenue
for developing instrumen tal skill. In a typical rehearsal
session, the teacher leads a number of student instru-
mentalists, guiding their development by pointing
out errors, highlighting certain areas for additional
private practice, adjusting the ensemble sound, and
suggesting stylistic interpretation.

In the Ensemble Critique project, students begin
to make judgments about their performances of the
sort that were previously made by the teacher. At the
beginning of the project, the teacher leads a discussion
of cri tique and gives the stucentsspecial scoring sheets
that they will use to critique a performance. The class
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tl Len examines the score of the piece they will perform,
cont idering the style, the key, and other important
features.

Next, the students perform the piece as an en-
scu ible and tape record thur performance. They
evaluate their perfurmal c from memory; then they
listen to the tape and compare what they hear with
what tl ley remember. Finally, they fill out their score
sheets as a foi mal critique of the performance, focus-
ing on both the performance uf their part as \veil as the
entire ensemble.

This poi to rma nee and critique process is repeated
t tvo more t: wes during the semester. In later perfor-
n at IL es, ,,,tudit nts call compare their performance with
ea !Ler fecordin;:, As the student musicians become
increasingly pruf icient at the process of critique, they
begin to take oer other tasks of the rehearsal, includ-
ing conducting tile ensemble in rehearsal, determin-
ing which portions of the piece require additional
attention, and e en making sty listic .7hanges in the
performance.

Assessment ot the Ensemble Critique project
consists of the reflection activities that students carry
out at each of the three check points. As they fill out the
critique score sheets, they assess the performances of
individuals as well as the ensemble as a whole. The
teacher also evaluates these performances and students
can compare their self-assessments with those of the
teacher. With practice, students become more precise
in their ability to evaluate the performance, and this
precise evaluation in turn makes them more proficient
in their ability to rehearse themselves.

This project is not designed as an assessment of
perfoimanco. Instead, it is an assessment of the stu-
dents' ability to critique a performance and to adjust
their rehearsal accordingly. In this project the students
begin to share responsibility for decisions that are
usually made by the director alone.

Imaginative Writing: Writing Dialog

All students read plays in English class but very few
write them. In the typical class, for example, the plays
of Shakespeare are treated as literatui e that can be
studied and analyzed, not as scripts to be performed
and interpieted. The PROPEL project called Writing
Dialog provides students with a set of structured
activities that develop their skill at creating original
dramatic dialogue. Brief passages from contemporary

drama are examined and judged using the same crite-
ria that are used to critique the students' work.

The Writing Dialog project is conducted over
seven class sessions Throughout these sessions, stu-
dents arc learning to articulate the criteria by which
dialogues can be ciitiqued. In each session, written
work is read out loud and discussed.

First, the teach . ntroduces the project by circu-
lating several clipboards around the class. Each clip-
boar ' as written at the top a single line of dialogue
ant., each student adds an additional line. When the
sheet is filled, the class reads the result:ng dialogues
out loud and discuss the results. Next, working in
pairs, students imagine a setting and write a simple
scene with two characters that takes place in that
setting. The students in each pair write alternate lines
in the dialogue. Again, the class reads the scenes out
loud and discusses the results. This process of writing
and rewriting continues for several class sessions.

All writing dcnc for the project is saved Ma folder,
and in this class session the students select a piece
from that folder to work from, adding approximately
ten lines of dialogue to the seer At the conclusion of
the project, students review their collection of dia-
logues. They record their observations of the changes
they have seen in their own writing over the course of
the project.

In this project, students begin writing dialogues
with no instruction. They can then use these first
efforts to begin to explore those features that make for
a "good" dialoguesense of character, scene, motiva-
tion, and so on. As their dialogue writing continues,
they Wborate these criteria and practice using them to
e.aluate their own dialogues as w ell as dialogues
from published plays. By looking back over their
earlier work, students can sec a general improvement
through the project, they can also see that they have a
deeper understanding of what makesa dialogue work.
In this way, the project helps the students to use their
own productions to construct the criteria they need
later to reflect on their own work.

Assessment in this project focuses on the collection
of written material that the students create in the seven
working sessions. At the end of the project, students
evaluate their entire collection, looking for evidence of
their developing skill at writing dialogue. This self-
exa mination is then compared with the teacher's review
of the same material.

4



These sample projects, E.isemble Criti,pie and
tAlritmg illustrate the breadth of projects that
have been created in Arts PROPEL. Currently, the,,e
domain projects, as well as a number of others, are
being extensiely tested in the Pittsburgh Public
Schools. Ihey will be available for broader d issL mina-
tion in 1990.

Analysis

To summarize, PROPEL projects are sets of activities
tha t ai e presented over the course of the school year.
Each pi oject poses problems that students solve by
creating original work. In producing original woik,
the students Ilse the workof othi_ rs or reproductions of
master works for points of contrast. Throughout this
process students critique their own work.

Teachers can use the PROPEL projects to assess
students by evaluating the final product:, by docu-
menting the change in skills displa ed over the course
of the project or between two projects, and by

ing their students' growing abilities to recognize
positive and nega tiveelements in their own woi k. The
PROPEL project assessments are not designed to
measure static competencies nor to determine pre-
cisely what has been "learned" ina specific curriculum
unit. instead, they demonstrate learning over a period
of time.

These projects are designed to incorporate the
features of assessment drawn from the theory of
multiple intelligences. The PROPEL domain proiects
require students to deploya variety of intelligences as
they engage specific problems. Students produce a
product in each project, such as a musical piece or a
dramatic dial ogue. They also work in groups through-
ou t the project, featuring the interpersonal skills of
collaboration and group discussion. f inally, the
PROPEL tasks tap intrapersonal skill by asking stu-
dents to reflect on their unique approach to the
problems posed in that project. In the PROPEL model,
assessment is the continu ing process of taking stock of
one's current position and comparing that state to the
desired state. As students become more sensitive to
their curreia state and how it compares with the
des' red state, they begin to take on more responsibility
for their own learning.

Second, the PROPEL projects provide students
with multiple opportunities for problem solving. In
this program assessmen t doesnot rest on the results of
a single PROPEL project but is drawn from students'

: s&,, ats,`

pei fo: lilanees over a series ot projects given through-
out the year.

Catalyst Projects

Cal.dyst is a tIve-) ear in estigation funded by the
John and ..lary R. Mai kle Foundation to explore how
children and adults learn with microcomputers. We
focused this investigation on the experiences of indi-
viduals as they approached some area of endeavor for
the first time, examining novices' performance in musie
<hid visual art, and more recently in mathematics,
writing, and computer programming. Since the diffi-
culties that novices evenence in various arcas are
well documented, we wondered if the compu ter could
alleviate some of Close problems We felt that this
re,,eareh question would shed some interesting light
on the general issue of computer-aided learning.

This initial research ef f ort demonstrated that even
when assisted by powerful, straightforward, and in-
\ pensive software tools, novices did not make a

sustained cn try into a domain when they worked on
their own. Although these novices did not have dif-
ficulty with the sof tware itself, their lack of experience

ith the domain prevented them from using the
soft ware effectively. At the same time, however, this
early research determined that novicescould use such
SO f tware most productively when they were presented
with an inviting task and ,,:onsiderable help.

Hcie is an example. We asked noviceadults to use
a music composition computer program to solve a
nun illy'. of simple hai mony tasks. We (and the subjects
themselves) were surprised to find that even with

de musical training these beginners could solve the
problems quite proficiently. However, when we then
posed a more open-endd pi oblem, like composing an
original melody, we discovered that our novices were
much less successful. Even with the computer as an
aid, they could not tackle the more unstructured
problem effectively on their own.

We took this research finding as a starting point
for the design of computer-enhlnced projects that
woul,i enable novices to work effectively in a new
dc,main.Three prototype Catalyst projects have been
developed in the past year to test this idea. What
follows is a description of these projects along with the
principles we used in designing them. Our current
research initiative, also funded by the Markle Foun-
dation, is to evaluate the efficacy of these projects.

8
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Design of the Catalyst Projects

Each Catalyst project consists of three essential com-
ponents:

1. A powerful software tool. Each project is built
around a powerful computer program. We select soft-
ware that is inexpensive, readily available, and pow-
erful enough for professionals in the domain. Ex-
amples include music composition tools, computer
program editors, and word processing software.

The software tool reduces the barrier posed by the
prerequisite that make up the craft of the domain,
which an expert would hone through years of practice.
In music; for e ample, the computer produces the
performance of the composition and can even flag
several kinds of syntactic errors.

2. An on-disk library. Each project contains de-
tailed information in the form of computer files. In the
projects described below, this l ibra ryca n con lain songs,
programming procedures, or historical information.

The library of examples in the project gins the
novice ready access to a repertoire of experiences,
examples, or illustrations relevant to the problem at
hand. The expert has internalized this repertoire
through experience.

3. Strategies and instructions. The project also
provides strategies in the form of step-by-step in-
structions along Iv ith expert advice and sample solu-
tions. The user follows these instruction to complete
the project.

The stra tegiesand instnictions of the proja t guide
the novice through the solution of the problems in-
herent in each step of the task. The ability to find

fective solutions to common pi oblemf qukkly s the
hallmark of expert problem solving.

Three Illustrations of Catalyst Projects

Three projects that meet these criteria have been cre-
ated and are currently being tested at Project Zero:
SongSmith (Walters, Meyaard, & Scripp, 1939); Just
Enough Pascal (Walters & Morrison, 1988); a Id Immi-
grant 1850 (Project Zero, 1990).

Catalyst Project in Music: SongSmith

The Project: To write a short poLni limerkk)
and set it to music by composing an original melody,
duet part, bass line, and chords. Working alone, an
individual with moderate musical experi.ence can
expect to spend 10 to 15 hours completing the project.

The Computer Tool: Deluxe Muzzic Consbucti-'i
Set (Electronic Arts), an inexpensive but powerful
music editing program that can perform the compo-
sition in up to four voices using a variety of synthe-
sized timbres, and can print the composition as sheet
music.

The Library: Examples of good solutions illustrate
each step in the process of writing a song. Illustrations
from experienced composers link the task to nw5ic
history. Using nontechnical language, the project also
makes connections with concepts in music theory.

The Instructions: The project guides the user
through a step by-step process of writing a song. It
begins with the task of creating the lyric and setting it
to an original melody. The projed concludes with the
creation of harmony with a bass line.

The Song Smith project poses the central problems
of music composition----text setting, voicing, contour,
and harmony. It offers a chance for the beginner to
explore var,ous solutions to these problems and
structures the experience in such a way as to guarantee
a product (an original song) as an ou tcome.

Catalyst Project in Programming: Just
Enough Pascal

I he Project: To as5emble the Pascal program
"GridWalker"---a game in which small creatures in-
telligently tind their way through mazesfrom a set
of Pascal procedures supplied with the project. An
indn idual with no Pascal programming experience
can complete the project in about 25 hours.

he Compult.r Tool: THINK Pa.-zcal (Symantec),
an integrated system for vi iting, editing, and de-
bugging compiled Pascal programs. The debugging
features of this development system pinpoint many
of the the novice programmer's errors. Special win-
do ws give the programmer val uable in forma tion about
the current state of the program and display the values
assigned to variables at any given point.

The Library: The kit includes all the necessary
Pascal pieces to assemble the complete program
CridWalker. These program pieces are also fully ex-
plained in the accompanying manual.

The Instructions: The Just Enough Pascal kit pro-
vides cencise in:tructious on how to a,,semble ti
pieces Of Pasc.al code in the ed he kit also inJu
instructions for "tinkering' with the progra in, making
ti lose changes to the program that reveal important
underlying concepts such a5 loops, variables, condi-
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tionalsind events It al-o e\,.,mphties irodular
warn design and issues et use: interface.

ja-t Incn,gh Ptaz1 gi c s the novice ,Ln
look at programming through the process of building
tin el foora to program one s;ep at a time.

Catalyst Project in Social Studies:
Immigrcnt 1850

The Project: To e\plore the evenonces ot the
Ii h inuilw ants toI3ton in 1850 be making the ,,,ane
dt ci ions the-e immigrants made when they an Red
in the United States. After a brief introdut tion to the
computer soft:\ are, an Indic idual can complete the
projet ( :n S limirs.

The Compu ter Tool: Lither Miciosott Works
M lc IWA ft) or A pple; (Apple). The..e integrated

progi JIIIS include modules for word processing, da-
tabaFe, and spreadsheet calculations.

The Library. ;nin:igr,ir.t 1350 provicics a complete
lkt of the pa.sengers of four ships that air teed
in Poston fi ora Ireltad ni 1850. It also plot ,Jcs infor -
ma tion ahout ava labia jobs (location, wages, necessar y
evenence), housing (location and rent), and trans-
portation costs of the time. A spreadsheet document
displays a market ba tood and clothing prices in
1850.

The Instructions: The project poses the problem
of adorling one fannly nom the passenger list, and
making ,-everal impt rtai,t decisions for that !amity -
finding tl rem a place to lit e, jobs, t ranspo: ta non, tood.
The user s record the act isions in the fanuly diary (a
word-rrocessing document) and theysummarize the'
family bTidgot on a screatIsheet.

he inanigrant project takes on many aspects of a
SimLil nion in a game-like format. In w ork' ag through
the project, the user makes decisions and reviews the
resu ts. The full impacl of each decision cal i be assessed
by playing the game a second time and making par-
ticular decisions dif:erciitly. Immigrant also demon-
strates how structured information accessed through
a poi ;erful tool can 1 e used to ga tiler insightsabou t an
historical era.

The Irnniisant projec t Pt ctvides the individual w th
-raw" or unstructured information about a period in
historylad the indn, idual ii tust organize that intoi-
ma Hon to make det isious and to generate insw,hts
about thc period and the soual group that is being
studied.

N,Vi siaVit'top

These thiee Catalyst projects were designed to give
novices firsthand experiences with the materials and
problems in three domains. At the end ofeach project
the novice has ca Ited a finished piecea song1
computer program, or a diary. This product provides
a "stake" for the student, the motivation and context
for following the instructions of the task. For example,
in S'ongSmith thedi,,eussionsof musical notation, terms,
and concepts are presented in the context of all
individual's own emerging song. In lust EnougI
e.d, the student creates a computer program, and in
immigrant 1850 a pertional diary of experiences.

1 hese three examples are different from the
PROPEL projects in some important ways: They are
not designed to facilitate assessment; they arc not
design2d to fit seamlessly into the school curriculum;
and they make explicit use of computer technology.
Nevertheless, the Catalyst projects offer important
features for our assessment projects by illustrating
how projectssustained activity on a single problem
to produce an outcomecan tap into specific intelli-
gences and reveal how individuals approach thesame
task differently.

Designing Projects That Combine
Technology and Assessment

Asa partner in the Center for Technology in Education
at Bank Street College Project Zero researchers are
developing assessment insu uments that make the
best possible use of technology. In our approach,
technology functions in two distinct ways. First,
technology is used directly in solving the problem at
hand. For example, the music composition software
actually performs the composition as it is being writ-
ten, allowing the composer to judge by ear the quality
of the work. Writers can use outlining software to
study and manipulate the structure of an essay and
use word processing programs to simplify the task of
rewriting and editing a manuscript.

Technology operates in a second way in the as-
sessment of student progress. The computer "opens
up" the process of problem solving, making it more
visible to both the problem solver and to the evaluator.
For instance, students can easily revise and save dra fts
as they complete them for la ter review. When students
work in small groups at the computer, their decisions,
made visible on toe ccmputer screen, can be easily
observed by both the members of the group and the

10



teacher. in tIteW W,1) s, U;;i111; td1Ccon-puter to& ompo.,e
allow the student and the cwii a tor to study die
Floc. ot Se position as y, all as the ii ual oduct.

To de N. clop assessment ii ttruni ik th,:t It-
i,ology as a facilitating instrument and that build on
tl,e design principle:, di a vn flora the theory of mul-
tiple intelligences, wc ale ueating domain projek.
that enthody fc a ture, taken f; (In the projc c ts in both
l'ROl'EL and Catalyst:

Assessment is drawn from soident pertor-
rnance as they completo i eject, that t,,K its on
central issues in the curl iculunt.

o complete a pro;ect, ti.e student ci eates one
oi more original prod uck.

Assessment includes both intenin and iinal
evaluations of student products.

Students evaluate their awn woik throughout
the proj..ct and compare these self evalua-
tions ,.ith the teaeher's judgments.

The computer is an indispensable tool w, hit h
students learn to use el tech N,ely du ing the
project.

Domain projec Ls di signed to these spec it k aliens
allow students to work diret tly with the materials of
the domai n.1 hese pit ts pose pi obi:Ails that Ca be
solved in a 1, ii lety of diffei en t ,vay II ley pi ovide an
opportunity for students to deN, clop a ',take in die
outcome of that problem sob, mg. Finally, projects
designed in this way incorporate tet hnolt`:;Y as a toiil
that facilitates pi oblem soh ing in LI le dc va n. The use
of tedinolo.,',y opens up the process iq .oinpleting the

oject t) assessment.

A Prototype Project

The domain project fnmiNtant 1850 provides a sta rung
point for developing one such doe ain project. Like
ihe other Catalyst projects, Imr/ vent 1850 uses a
powerful computer tool (Apple Vorks) to analyze in-
formation. The design of the assessment component is
drawn from the domain projects constructed fcr Arts
PROPEL.. &Cause we are present:ng this project as
prototype, we would like to doscribe it in a little mo.re
detail.

In the Immisrant M50 pi eject, ,tudents ,v0 k in
small groups. First, they examine the pa,senger list ot
a ship that arrived in Boston in 1850. This list includes
the name, age, occupa lion, and country of origin of the
passengers, all of whom list Ireland as their country of

n. Students soi t the list to di ide the nail es into
gioups that might make up inch idual families For
L'N iinple, they find that the ;1st contaios i.evcral adults
with the same last nal ne, but by using the age and

'forma tion, thc) can inake deosionsabout
lach individuals might plausibly be considered a

a mily. Each working gioup "ndopk" one family and
begins to make a nuniber of dii. isions from the point
of view of this adopted fan iily. students begin a first-
pet son-accoun t diary for the family, which desci ibes
ihoir voyage, their arri al in Boston, and the family's
plans for the future.

Next, the students peruse other database docu-
mmts. One document lists ;ohs that were available in
Boston during that period, including the location of
each job, the wage it paysmd the skills required. A

..ond database records typicei housing, its location,
cost per week, and a brief debt] i pt ion of the property.
A third database covers the costs of commuting from
one location in the city to another. Using these three
,,,u rces of information, the student si nake the decisions
lilac their adopted fanu'y had to make. The students
locate their selected jobs and holising on a map of the
Boston area and they calculate how much it would
(est and how long it Would take to commute from
home to work. Using a spi eadshoe t document,students
"purchase" food and dry goods supplies for their
adopted family. As they select items from the list, the
sot eadsheet calculates the total cost.

With all ot this information in hand family
n'embers and their agesdobs and salaries, the location
a n rent of housing, the cost of led and clothing, the

st,oce and charge., for transpoi tationstudent.;
'o gin to calculate a yearly budget for their family.
Int:y enter all oi the information they have gathered
,nto the budget spreadsheet, which then computes the
esults of these expenditures over the course of one

year. Students examine the result, and if the family is
lasing money, they return to the other documents to
reconsider their decisions.

For example, the students may decide that the
chlidien in the family should 1,t2 sent to work in
factories insead of going to school. Or they might
send older children to work as ser ants, because these

p ty room and board in addition to a small wage.
'I he !.a; e.nts in the family can decide to work six days

,%I. ek instead of five. The faintly may select less
expensive housing. In this way, the students adjust
their decisions for the family so that income and

expenses balance.
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t, .1",; p sl tl -1" decisions by -0, iiting a

iry !loin ot one ; :umber of thei.'
! conwlete this diary, :Ancient-.

;he factu inf0i,uation they are Oen ill
ti e vano- ; with historically realistic but
fictional .ietails, IT1 v. 1 iling diary, student:, exel-
cise their l0sto; ima;.unatio;; "

%%lite a ,...ccond essay as an histolian
7 ,t; 51; ,; ;ed . he questions that guide ullis

e in ;k:53,tional r,:search.Forexami
1.-ca toexplain why so

h to Dostonat -1 ticular
ono, ano Ito ar; ival changed the city. A,

k /;;IL1 5P-kCd tO \J-1,1ili Why 00.
!i t;C:t2 they did, and to seculate, a

what im, mat fkiiir,; a trolley system to the city ni:ght
have,, or how pi cjudIce toward the imilli;rants was
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ahtillt the III exa; Ow),
reflect (-a hew they I .1, Imr/te It\ i;v4 ly

triCir p;fl. ,-p functioned, and wh it they
k'afferently if they Were thl-u-gli the pier, t. 1
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lion) thesi,; now- thep; t ha
it that intoi yk asadde.c 3r, they how an
immigiant's pert. nce today compaie, ith ticit of
the Irish monigrants ye:us ao.

ledlniquos for Assessment

Thit 0 different k-cimniques ate biod;-,1;t to bkar
oksc' siiT, this student wo; k; ( ahlati011 of the Ilkley
wiitten pikx; s; (2) ass.essineat of 1.5ro ,p work using a

; (31 fey1CW lf-a...essyncnt
Wes.

Written Work

A: teachers read the written w they oiler several
ecific points for iniptoyemelit, Students redraft the

assignment taking these 1)0int,,lilio aeeottiltind the
nowchatt gr aded.Checklit.ts of WI ding rerfot maniso

111 AIts tashs be adapted to limn,
portion of the assessmci it, i n Art- PROPEL ivraing
a-,si;,nnIciit:;, students create a portt"oho of drafts that
lead to tile completion of tbk, finished pie( e, which
they use when ieflecting on chanws in their writing.

Checklist on Group Activities

in a second assessment technique, teacher cvalu-
a!es the verions lean-, of stodk nts fiinc lion as a
gioup to accomplish the as-,i.ened tasks. lo facilitate
t:115, time teacher uses a dot J checklist to recotd
pei Uncut incidents and inter,uctions. The rspoets
group work that are listed on this ( hecklist include
interpersonaldynamies,roupefticic iicyand creativity
iv problem solving, floxibil-ty of roles, and respon-
y,:vvness to suggestions.

Ishis chvcklist u iinp()II int !nr ^vr6 ieacons.
First, itattempts tocaptin e the int( p,-rsonald% namica,
of time puijec t, WI; di may othe; remain urdet,-c-
Led becou--,e students r uely conlm- .:;pontar.;.ou,
on -11,..h attnei of thwir L ikcif Ov,'o
Second, the chek klist gives ti--2 teak r the oppoi
to step back from the cla-.s and ot,,er\ e elassrcsal
interactions in a struetta ed and pin pkheful ianner.
The checklist also provides thi!' teacher a chance to
observe lte.c work 01 studLots ho not WI the wen
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sr,' to the issoo of Coe ,.ctual ,,,essn,-, t it% ch. I low

%cc ,li,tinguish Item 0-11,11 ;tin of
1 ulanj,i,mt pioNem (Ionian -mad' luateone?To

r isque -non, tve Al follow 1-11-do iksen and
anabes's of as essinent by considering thrt

Hvot tont liv.tut sof os:,:;:ssinent:,!:,ccittss,store,and
I -1,-;ren(y.

1 IN, as an assessment instrument, the doniain
jooject blend., learning and et,- alua tion and it targets
,b cc:Iv the sh.lio, and ,oncepts that the teacher wants
the students to lea' n. ler ecample, in a studies

studAtts are e la tcd theii ability to gather
aid collate informatioa, aualyze and interpret the
it sults, to get 1,eip tv11,-.1 necessary, and to write a
dt...cription of what thoy have uncovered. These are

isely the tasks they inust perfoim to conplete the
I ;eject.

l'ecalbe the nf inlet est are evaluated d irectly,
the domain plc:cc} appioach to ascessm -nt st.mds in
. conuast to the traditional tc-4 With

ect assessmeut, both teo.dt.-1 ..'d studcnt loc:u' on
ins.Ite.;inc 1st, with tests theteacht

nni-t infer the it ffi.tic:-.1rt-..\1 skill, front students'
j temance on ,ezb, thot measuie those skills (-illy
juju aly. WItcii a lent answers a meltiplc-chott c
tcic,,tion c irectiy, th-.2 teacher must from that

ponse that the student has .ome understanding
}h.:concepts tha t pro-. :,!,a bas:s for the correct .Inswer.

tlierinGre; as Frederiksen and Coilins point Out,
t teAset often lead students to concenti ate

it the skills that are dib.ctiv related to taking the le ,t
r thau en the,' 1!"-; that c, n only be iniei red flow,
thc te ,ts.

Second, the dom on proje,t assessment is mole
complc te in :;cope than the tradita nal test in that it
attempts to capture most of what is icquircd tO corn-
rlete the desired activity. Intel p,'rsonal skills are
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