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Introduction

his paper reviews recent rescarch that has
been conducted at Project Zero at the Harvard
Graduate School of Educationon 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) offcrsan importantalternative
to traditional standardized tests. As students work
through such projects, they reveal most vividly the
shillsard aptitudes that we want to assess. Werefer to
these assessment instruments as domain projects.
Thetheory of multipleintelligences provides much
of the conceptual underpinnings of our view of assess-
ment, and the paper begins with a brief synopsis of
this theory. Neat, we review examples of domain
projects under development in two different research
mitiatives at Project Zero—Arts PROPEL and Cata-
lyst. Drawing from these examples, we hist the salient
characteristics 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
arcas as drawing, metaphoric language, musical abil-

ity, storytelling, written language, mathematics, and
computer progranmwning. Thediversity 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-
clusionsfrom 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 outliming the implica-
tions of the theory for assessiment.

Multiple Intelligences

Thetheory of multipleintelligences claims thathuman
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 wasdesighed to serve twogoals. (1) to
synthesize a large set of findings about human cog-
nition, including neurobiological evidence, cross-cul-
tural analysis, and developmental milestones; and
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(2) to prov-de analternative to the widespread beliet
in a single faculty—intelligence—that can be ad-
cquately assessed by papur-and-penal “mtelligence
tests.”

Inthe theery of multipleintelligences, the specific
skills of hunan cognition—the intelhgences—are
mobilized for solving problems within particular de-
mains of activity. Each ntelliyence is an evolved
biopsychological potential that is marafested as a
particularcognitive shill. Incontrast, thederain of that
potentialisdefined by the cultureasan arenain which
thevariouscognitive shillsare motulized. Inthe theory
of multiple intelligences, analy sis of problem solving
requires considerationof both the cognitive functioning
of the intelligences (and their combination) and the
context of a domain specified within a particular cul-
ture.

The theory of multiple intelligences stipulates
that the various intelligences are independent. For
instance, whenanindividual displaysahighdeygrecof
competence withone intelhigence, this ability does not
imply similar competencies in other arecas. Smularly,
disability in one intelligence dous not imply disab:hi-
tics in the others.

Althuugh the inteiligences are independently
structured in this way, they do not function indepen-
dently. Any reasonably complex adult task requires
the simultancous functioning of several of the intelli-
genees. For example, the task of writing a rescarch
paper makes primary use of the linguisticintelligence,
butitalso tips thelogical-mathematical intelligence at
the same time. Playmg the violin for an audience—
firstand foremosta musi al task—alsomakesdemands
onbodily-kinestheticand mterpersonalfaculties. How
an individual combines these separate intelligences is
part of that individual’s personal endowmwnt, just as
are the intelligences themselves.

These two outcomes of the theory of multiple
intelligences—that the intelligences are independi =it
and that they opcrate in concert—has important im-
plications for the problum of assessment. First, an
assessment must pose problems in which individuals
work with the actual materials of the domain being
examined. Sccond, a complete assessment miust posc
a number of problems that yield to a variety of solu-
tions in order to reveal an accurate picture of the
talents and skills of a given individual.

To illustrate the first point, consider the task of
asscssing an individual’s musical competence. If the

“Qugist 199

assessment consists of a number of questions in a
multiple-choice format, the assessment is less a mea-
surc of the musical intelligence and more a measure of
linguistic facili. s or test-taking skill. As an alternative,
the assessment might ask the student to compose an
ending to asimple 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 intelligence—the problem is not filtered
through a linguistic or logical-mathematical assess-
mentinstiument, asitisin the multiple-choiceexample.
This is what we mean when we say that to evaluate an
underlying intelligence, an assessment must pose
prublems that require the individual to manipulate
the actual materials of the domain of thatintelligence.
We must examine true performance and not just a
verbalization of a problem solution.

Second, the fact that cognition is composed of
severalindepenuentintelligences operating inconcert
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 anindividual. For instance, by asking
astudent to solve our music composition task, we do
not learn much about that student’s ability to write
short stories. Simularly, we cannot infer thatindividu-
als who do not write well are equally disinclined to
performwellon tasksthat require interpersonal skills,
spatial abilitics, or musical prowess. Any simple task,
cven when it requires genuine performance with the
matenals of a don ..n, does not reveal the complete
profileof anindividual’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 inteiligences un-
derscores the importance of the “perscnai” 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,
understanding one’s self, the .ntrapersonal skill, is
al>o highlighted in the theory. For inslance, a strength
in the musical rcalm may be undecrutilized by an
individual whodoesnotfully understand thatstrength,
whereas an individual with a strong intrapersonal
intelligencemay be betterequipped to combine modest
strengths or to compensate for weaknesses efficiently.
A complete assessment should take both of the personal
skills into account, and the asscssments we describe
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below consistently feature both small-group collabo-
ration and refiection on learming.

Assessment through Projects

To summarize, assessiments of ability and learning
must engage students in performances in which they
handle the actual materinls of a given domain and
mobilize a number of the different mtelligences. 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 i a variety of domains. These
projects are at once open-ended, structured, and on-
ented towards products. Inorder to poserich,complex,
andengaging problems, the projects are open-ended—
they offer opportunities to find alternative solutions
and unexpected outcomes using different strategies
and different combinations of intelligences. At the
same time, the projectsare structured—the resuits can
be analyzed in terms of what students are learning.
Finally, as students work through projects, they are
called on to create original products—songs, cssays,
drawings—and this gives them a stake in the outcome
of the project.

The products that st dents create in working ona
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 enly the performances
thatrevealCirectly the skillsand competenciesthat we
arc interested in; again, we ask students to exhibit
skills, and not simply to describe those skills. Second,
the scope of cach project is designed such that every
skill that we are interested in is exhibited; we do not
design cvaluations that test only a sample of the
desired skills. Finally,all of these criteria arearticulated
attheoutsetof the project, making them transparentto
the students. In the final section of the paper, we 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 projectzin
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.

Domain Projects in Arts PROPEL

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

Arts PROPEL has designed two assessment
techniques for arts classrooms: portfolins and downain
projects. A portfolioisa colivction of materials that the
student assembles during the process of creating a
finished picce and includes sketches, carly drafts, and
notes as well as the final picce itself. These selections
may be supplemented witha written journalin which
the student reflects on the process of creating the
picce.

Itis 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
llustrate Arts PROPEL domain projects with examples
drawn from the domains of music and imaginative
writing, but projects arc also developed in the visual
arts. These descriptions begin with # summa ry 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
rcflection exercises and teaches judgments.

Sample Projects
Musical Performance: Ensemble Critique

In musicai performance, rehearsal is the main avenue
fordevelopinginstrumental skill. na ty pical rehearsal
sessior, 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 previcusly made by the teacher. At the
beginning of the project, the teacher icadsadiscussion
ofcritiqueand gives the stuaents special scoringsheets
that they will use to critique a performance. The class
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thenexamines the seore of the prece they will perform,
contidering the style, the key, and other important
teatures.

Neat, the students perform the piece as an en-
scinble and tape record thur performance. They
cvaluate their performar e from memory; then they
listen to the tape and compare what they hear with
what they remember. T'inally, they fill out their score
sheets as a formal critique of the performance, focus-
ing onboth the performance of theirpartas well asthe
entire ensemble.

This petformance and critique process is repeated
two more Linees during the semester. In later perfor-
nances, studants cancomparetheir performance with
carhier recordings. As the student musicians become
increasingly proticient at the process of critique, they
begin to take over other tasks of the rehearsal, includ-
ing conducting tiwe ensemble in rehearsal, deternun-
ing which portions of the picce require additional
attention, and even makig stylistic changes in the
performance.

Assessment ot the Ensemble Critique project
consists of the reflection activities that students carry
vutateachof 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
teacheralso evaiuates these performancesand 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
prediseevaluation inturnmakes them more proficient
in their ability to rchearse themselves.

This project 1s not designed as an assessinent of
performance. Instead, it is an assessment of the stu-
dents’ ability to critique a performance and to adjust
theirrehearsal accordingly. Inthis 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 literature that can be
studied and analyzed, not as scripts to be performed
and interpreted. The PROPEL project called Writing
Dialog provides students with a set of structured
activitics that develop their skill at creating original
dramatic dialoguc. Bricfpassages from contemporary

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

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

First, the teach2r .ntroduces the project by circu-
lating scveral clipboards around the class. Each clip-
boar ' " us written at the top a single line of dialogue
anc cach student adds an additional line. When the
shect is filled, the class reads the resulting dialogues
out loud and discuss the results. Next, working in
pairs, students imagine a sctting and write a simple
scene with two characters that fakes place in that
sctting. The students in each pair write alternate lines
in the dialogue. Again, the dass reads the scenes out
loud and discusses the results. This process of writing
and rewriting continues for several class sessions.

Allwriting donefor the projectissavedinafolder,
and in this class session the students select a picce
from that folder to work from, adding approximately
ten lines of dialoguce to the scer . At the conclusion of
the project, students review «heir 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 writir.g dialogues
with no instruction. They can then usc these first
cfforts to begin to explore those teatures that make for
a”good” dialogue—scnsc of character, scene, motiva-
tion, and so on. As their dialogue writing continucs,
they elaborate thesecriteria and practice using them to
cvaluate their own dialogues as well as dialogues
from published plays. By looking back over their
earlier work, students can sec a general improvement
through the preject, they can also sce that they havea
decperunderstanding of whatmakesa 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.

Assessmentin this project focuses onthe collection
of written material that the studentscreateinthe seven
working sessions. At the end of the project, students
evaluate their entire collection, looking ferevidence of
their developing skill at writing dialogue. This scif-
examinationisthencompared with the teacher’sreview
of the same material.

RIC
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These sample projects, Fasemble Critiuie and

Writing Dialey, iilustrate the breadth ot projects that
have been ereated 1 Arts PROPEL. Cm'x'onlly, theswe

domain projects, as well as a number of others, are

being extensively tested in the Pittsburgh Public
Schools. ‘they will be available for broader diss, mina-
Lionin 1960,

Analysis

To summarize, PROPEL projects are sets of activities
thatare presented over the course of the school year.
Each project poses problems that students solve by
creating original work. In producing onginal wok,
thestuctents usethe workof othersor reproductionsof
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 products, by docu-
menting the changein shalis display ed over the course
of the project or between two projects, and by +ca-
suiing their students’ growing abilitics to recognize
positive and negativeclementsin theirown work, The
PROPEL project assessments are not designed to
measure static competencies nor to deternune pre-
cisely whathasbeen “learned” ina speaficcurriculuin
unit. instead, they demonstrate learning over a peniod
of time.

These projects are designed to incorporate the
features of assessment drawn from the theory of
multiple mtelligences. The PROPEL domain progects
require students to deploy a variely of intelligences as
they engage specific problems. Students produce a
product in cach project, such as a musical piece or a
dramaticdialogue. They alco workingroups through-
out the project, fealm'ing the nterpersonal skills of
collaboration and group discussion. Finally, the
PROPEL tasks tap intrapersonal ski!l by asking stu-
dents to reflect on their unique approach to the
problems posed in that project. In the PROPEL mode],
assessmentis thecontinuing process of taking stock of
one’s current positicin and comparing that siate io the
desired state. As students become more sensitive to
their curreut state and how it compares with the
des’red state, they begin totakeonmore responsibility
for their own learning.

Second, the PROPEL projects provide students
with multiple opportunities for problem soiving. In
this programassessment does not rest on the results of
asingle PROPEL project but is drawn from students’

S
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peiforinances over a serics ot projects given through-
out the year,

Catalyst Projecis

Catalyst is a tivesycar iny estigation funded by the
Johnand Mary R. Markle Foundation to explore how
children and adults learn with microcomputers. We
focused this investigation on the experiences of indi-
viduals as they epproached somearea of endeavor for
the firsttime, examining novices’ performance inmusic
and visual art, and more recently in mathematics,
writing, and computer programming,. Since the dsffi-
cultios that novices experience in various arcas are
weildocumented, we wenderedaif the computer could
alleviate some of those problems We felt that this
research question would shed some interesting light
on the general issue of computer-aided learning.

Thisinitial research effort demonstrated thateven
when assisted by powerful, straightforward, and in-
expensive software tools, novices did not make a
sustained entry into a domain when they worked on
their own. Although these novices did not have dif-
ficulty with the software itself, theirlack of experience
with the domain prevented them from using the
software effectively. At the same time, however, this
carly rescarchdetermined that novices could use such
softwaremost productively when they were presented

vith an inviting task and vonsiderable help.

Hereisanexample. We asked noviceadults touse
a music composition computer program to solve a
number of simple haimony tasks. We (and the subjects
themselves) were surprised to find that even with
Iitle musical training these beginners could solve the
problems quite proficiently. However, when we then
posedamore open-endad problem, like composingan
original melody, we discovered that our novices were
much less successful. Even with the compuler as an
aid, they could not tackle the more unstructured
protiem cffectively on their own.

We took this research finding as a sta r'ing point
for the design of computer-enhinced projects that
woeuld enable novices to work effectively in a new
demain. Three prototype Catalyst projects have been
developed in the past year to test this idea. What
followsisadescriptionof these projectsalong 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.
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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 powcrful computer program. We select soft-
ware that is inexpensive, readily available, and pow-
crful enough for professionals in the domain. Ex-
amples include music composition tools, computer
program editors, and word processing software.

‘Thessoftwarc tool reduces the barrier posed by the
prerequisite w.ills that make up the craftof the domain,
whichanexpert would hone through years of practice.
In music, for example, the computer produces the
performance of the composition and can even flag
several kinds of synlactic errors.

2. An on-disk library. Each project contains de-
tailed informationin the formof computer files. In the
projectsdescribed below, thistibrarycancontain songs,
programming procedures, or historical information.

The library of examples in the project gives 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 expericence.

3. Strategies and instructions. The project also
provides strategies in the form of step-by-step in-
structions aiong with expert advice and sample solu-
tions. The user follows these instructions to conplete
the project.

Thestrategicsand instructionsof the projec tguide
the novice through the solution of the problems in-
herent in each step of the task. The ability fo find
ctfective solutions to common probleme quickly .s the
hallmark of expert problem solving,.

Three lllustrations of Catalyst Projects

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

Catalyst Project in Music: SongSmith

The Project: To write a short pocnt (a fimerick)
and set it to music by composing an original melody,
duct part, bass line, and chords. Working alone, an
individual with moderate musical expericnce can

expect to spend 10 to 15 hours completing the project.

TE: :{\ AR '\\%\t\\%: .:_\. X

The Computer Tool: Deluxe Music Constructi i
Sel (Electronic Arts), an inexpensive but powertul
music cditing program that can perform the compo-
sition in up to four voices using a varicty of synthe-
sized timbres, and can print the composition as sheet
music.

The Library: Examples of good solutionsillustrate
cachstepin the process of writing a sorg, [lustrations
from expericnced composers link the task to music
history. Using nontechnical languagge, 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 lyricand setting it
to anoriginal melody. The project concludes with the
creation of harmony with a bass line.

The Song Smithproject poses the central problems
of music composition—text seting, voicing, contour,
and harmony. It offers a chance for the beginner to
cxplore var-ous solutions to these problems and
structuresthe experience insucha way as lo guarantee
a product (an onginal song) &3 an outcome.

Catalyst Project in Programming: Just
Enough Pascal

The Project: To assemble the Pascal program
“GridWalker”---a game in which small creatures -
telhgently tind their way through mazes—from a set
of Tascal procedures supplied with the project. An
imdividual with no Pascal programming eaperience
can complete the project in about 25 hours.

[he Compuder Tool: THINK Pazcal (Symanteo),

an mtegrated system for wiiting, ¢diting, and de-

bugging compiled Pascal programs. The debugging
features of this development system pinpoint many
of the the novice progranuner’s crrors. Special win-
dowsgive *he programmer valuableinformation about
thecurrentstate of the programand display the values
assigned to variables at any given point.

The Library: The kit includes all the necessary
Pascal picces to assemble the complete pregram
GridWalker. These program picces are also {ully ex-
plained in the accompanying manual.

The Instructions: The Just Enough Pascal kit pro-
vides cendise nstructions ¢n how o assemble the
preces of Pasel codeintheeditor The kitalso indiudc.s
instructions for “tinkering” with the program, making
those changes to the program that reveal important
underlying concepts such as loops, variables, condi-
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gram design and isstes of uses interface.

fct Fiough Pascal gis (s the novice an ioedor's
lock at progratiming through the process of buildingy
anehoorate program one siep ata time,

Catalyst Project in Social Studies:
finmigrant 1350

The Project: To ewplore the enpeniences ot the
L hitenugrants o Bostonin 1850by muaking the «ame
dect fons these immigrants made when thev arined
in the United States, After a briof introdudcion to the
computer softwate, an mdividual can complele ihe
projectin ¥ hours.

The Computer Tool: Either Mictosolt Works
EMICtosc Y or ApplelVorhs (Apple). Thewe integrated
programs include modules for word processing, da-
tabare, and spreadsheet caleulations.

The Libraty. iunigrant 1850 provides a complete
liztof the “Cuad passengers of four ships that arved
in Postonfiom frelaad 1350, [t also Provades infon-
mationaboutavalable jobs Qocation, Wages, necessaty
experience), housing (ocat:on and rent), and trans-
portation costs of the time. A spreadsheet document
dizploysamerket basketot toed and dothing pricesin
1850.

The Instructions: The project poses the problem
of adorting one fanuly rrom e passenger hist, and
miaking ceverelmmportaid decisions for that fauly
finding themaplacetalive, iubs, transpoitation, tead.
The usersrecond the e decsions in the fanuly dsary (a

waord-processing document) and they summarize the

family badgeton a sprewdshet.

The fmigrant project takes on many aspects of a
simultionina game-like format. faw ork ag through
the project, the aser makes decisions and reviews the
results. The fullimpact ofeach decision canbe assessed
by plaving the gamie a second time and raaking par-
ticular decisions difieraidly. Immigrant also demon-
strates how structured information accessed through
apoverfultooicant cused o gatherinsights aboutan
historical cra.

The Immnigzant projoctprovides the mdividual with
“raw” or unstructured information about a pentodin
history, and the indi idual 11ust Vi ganize that infor-
nuation to make dedsivns and to purerate msights
about the period and the soual sroup that 1s being
studicd.

These tuee Catalyst projects were designed to give
novices firsthand experiences with the materials and
problemsin three domains. At the end of each project
the novice has crated a finished piece—a song, a
computer program, or adiary. This product provides
A "stake” for the student, the motivation and cantext
for following the instructions of the task. For example,
n S‘:mgSmith thediscussionsef musical notation, terms,
and concepts are presented in the context of an
individual's own emerging song, In Just Enougr Fas-
cal, the student creates a computer program, and in
brmigrant 1850 a personal diary of experiences.

These three examples are different from the
’ROPEL projects in some important ways: They are
not designed to facilitate assessment; they are not
designad to it scamlessly into the school curriculumy;
and they make explicit use of computer technology.
Nevertheless, the Catalyst projects offer important
features for our assessment projects by illustrating
how projects—sustained aclivity on a single problem
to produce an outcome—can tap into specific intelli-
gencesandreveal how individualsapproach the same
task diffcrently.

Designing Projects That Combine
Technology and Assessment

Asapartnerinthe Center for Technology in Education
at Bank Street College, Project Zero rescarchers are
developing assessment instiuments that make the
best possible use of technology. In our approach,
techriology functions in two distinct ways. First,
technelogy is used dircctly 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
rewriling and editing a manuscript.

Technology operates in a second way in the as-
sussment of student progress. The computer “opens
up” the process of problem solving, making it more
visibleto both the problem solverand to the evaluator.
Forinstance, students cancasily revise and save drafts
asthey complete them forlater review. When students
work in small groupsat the computer, their decisions,
made visible on tne cemputer screen, can be casily
observed by both the members of the group and the
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weacher. inthese way s, using thecorr puterto compose
allows the student and the cvav ator o study Wle
proco 5 ot oo positicn as weedlas the neal product

Todevelop assessmentinstrumie s the e tedh-
tology s a fadilitating instrisnent and that buld vn
the design principles diewn from the theory of mul-
Lple intelligences, wo aie aealing dooain projects
that embody fuatures taken ficm the proiccts in both
PROPEL and Catalyst:

* Assossmentis drawn from siadent pertor-
mance as they complete projects that focas on
central 1ssues in the curiicuiuat,

+ ‘To complele a project, the student ereates one
o1 more original products.,

» Assessment includes both intenim apd hinal
evaluations of student products.

» Students evaluate their own work throughout
the project and compare these self evalua-
tions with the teacher’s judgments.

* The compuler is anindi>pensat e tool whach
students learn o use etfectively duting the
projuct.

Domain projects dosygined to these spocitications
allow students to work divectly with the materials of
the domain. Thoese projects pose problems that cans be
sulved ma v ety of different way > ‘They providean
opportunity for students to develop a stake i e
outcome of that problem solving. Finally, projects
designed in this way mcerporate technolosy asa ool
thatfaciiitates problem solving inthedenwin. Theuwe
of techinology opens up the process o compleling the
pioject ty assessinetl

A Prototype Project

‘Thedomainproject mmigrant 1850 providesastarting
point for developing one such dor ain project. Like
the other Catalyst projects, i igrent 1850 uses a
sowerful computer tool (Apple Vorks) to analyze in-
formation. The design of the assessinent compenentis
drawn from the domain projects constructed for Arts
PROPEL. Bocause we are presenting this project as 1

prototype, we woeul.dlike to deseribe itina littie more

detail.

In the Jopnigrant 1850 picject, <tudents we Nin
small groups. First, they examine the passenger iist ot
a ship thatarrived in Boston in 1850. Thus hist includes
the name, age, occupation,and couritry of origin of the
passengers, all of whom list Ireland as their country of

o, Students sort the bist to divide the nanwes into
seottps that might make up individeal families Tor
ex anple, they find that the Bistcontaras sceveral adults
with the same last naing, but by using the age and
occipationinformation, they caninake dedsions abeat
wluch individuals mignt plausibly be considered a
fanuly. Each working sreup “adopts” one family and
buegiis to make a nunder of dedisivns from the point
of view of this adopied family. Students begm a tirst-
person-account diary for the fumily, which describes
their voyage, their arris sl m Boston, and the family’s
lans for the future.

Next, the students peruse other database docu-
ments. One document hists jobs that were avarlable in
Bosten during that period, indudingg the location of
cach job, the wage it pays, and the skills required. A
~cond database records typical housing, its localion,
cost per week, and a bricf desaiption of the property.
A thurd database covers the costs of commuting from
one location in the city Lo another. Using these three
~ourees of information, thestudentsmakethe decisions

hat their adupted fanu'y had to make. The students

locate therr selected jobs and housing on a map of the
Buston arca and they calculate how much it would
cost and how long it would take to commute from
Lometo work. Usinga spreadsheetdocument, students
“purchase” food and dry goods supplies for their
adopted family, As they select items from the list, the
spreadshect caleulates the total cost.

With all ot this informaticn m hand—family
wembersand theirages, jobs and salaries, the location
anud rent of housiry;, the cost of fo- «i and clothing, the
distinee end charges for transpartation—-students
tepm o caleulate a yearly budget for their famuly.
incy enter all oi the informalion they have gathered
«nto the budget spreadshect, whichthencomputesthe
1esuits of these expenditures over the course of one
year. Students examine the result, and if the family is
Iosing moncey, they return to the other documents to
reconsider their decisions.

For example, the students nway decide that the
claidien ‘n the family should be sent to work in
{actones instead of going to school. Or they might
send older children to work as servants, because these
i s pay room and board in addation to a small wage.
The raronts in the family candecide to work six days
2 wek instead of five. The family may select less
expensive housing. In this way, the students adjust
their decisions for the fanuly so that income and
expenses balance.

RIC

1

4
1




ERI

Aruitoxt provided by Eic:

g

.\

st

e e, R R et ST TR
FORVEN s

AR O S ot OREIRTEIERT ST AR ik
R U N S RN ..p..».\..b\\\ s b SN N ;.L»m.m RS h.. A

e e Cerece S o aelng theie fan iy athid wibtmg as Doment, o dents considor
Cited, L e the deastons they tiake Tulo questions about the wr ab s For ean g, ey
L R N P O pare taedeoran retiect ca how they 1o aecdons, how ¢ et ly
P oo oty e deasio ns of other taeir groep functioned, and whit they would dy
vorkioe L, Cov e thediasscan plotw Lore aifferently if they were to vt thae ughithe propcta
ol d b e s i dlomeona singlomap ot ocondime Theyoon e Batimfamaionts st
Boston oo o v o pliestho distnbution o p t from e sin ulation, Aowthepieioct vodddcha,, e
Posteniona e ot BRI NS W8S e by, thatinfonmation wasadded. Cr,iheydiscusshowan
whcho s becan e s ith publisd \ddvmn.'r.l;»h:r Immigrants o> perionat today un“;»nu with that of

Vi ot Bo o pened, Stadept alo Loy oe

Hoosroan e o Lo \»x“.nmlm‘rcnli mubes o

it Uibee 0 g

Poate ] have v children

N i t
AN A TR B s NERYSN \!.\" >
it ’ s

et (ina Nt

et o - cand ome nandies will cansiat
ey LT e 1 s, N OVt !
t! o hacces st thenaselues be vory dit
fepe !

Eosrore 2o dy nsgs Hhe vorons oois m
APt WL ST Pacnsreranadoptod tady

iverpplorondsd wah sevinal other activities, Inong,

stadents iocw s mapers witen foi the rish -

miiyrant d et peitod cnd tee e us madels
Porwi n e caeninew spopers, lananother activaty,
studen’ s prody ceasdat dpocing some aspuctof the

inshesp nen iy hin .\1.,".5\1{\', stidents compae

tl'owkw vedin e temuly offourm 10 with the cos

o malne the s e mechasesan 1o

[ foages D .
Studont Fradiucs
[T DI ) syt sty gy t
‘ i [ NP S } l()'\lu( Hon ()’ ar ‘W W ot

v leennds To
i

SO

Duack ot U

prodaces lhanirate, we w.l

.8
vate
.

P b

. v
| SR SRRV

Con e odnels that students creale,

T

[

AT

Al

rdecsions by wy

iy from o eb oD viewe o one 1 ember of thee
To complete this diary, students
oination they are given
sodatabas s with histerically realistic but
fichonal dotads, In waiting this divy, students exci-

‘\
ciso theie "0

viogt |
Coprk tinft

the vario

wstoncat magmation

Students wnte a second esay as an Listarian ¢
lond poved. The questions that guide s
DiC oM e

[ YRLPIN

Yhitonal rcucarch.i:orcxam,' TORES
Biconineg s ot woald be asked toeaplainwiy s
manvini-h o ot camg to Dost onattiusg ‘uuu..‘n
ey, ancchon Lo enivat changed the City.
clogists, ~te ient condd b asked to VR why tho

i::\m:',‘:.‘m

x‘.\‘.

Lve fwhere they did, ardd to sneculate o n

Ahatim et dding g J\‘”L)’ systeim to the dity might
lm\c, or how preju d e toward the inmisrants was
manifesied.

the frishinuaigrants 10 voars g,

iachnigues for Asscssment

Thaee differont leannnques aiw broaeht to boar an
assessingthisstudentwoi ke (D evaluation of the thiee
wHlen picccs; (2 ascossment of LTOLD Work using a
checkhist: +od B review of sty dents w0 -as onemont
aclivibies,

Writien Work

As teachers read the written work, thev oifer several
- eddhic ponts forimproven:ont, Students redraft the
assignoent Liking these ponis eto account, and the
new diattis graded. Checklints of wi iting performance
used i Arts PROPEL tasks will be adapted to thi-
portionof the assessiment. Asin Art PROPEL wniting
asipnments, students create a port?oio of drafts that
tead o Liwe completion of the finished piece, which
they use wheneflecting on changes in their writing.

Checkiist on

In a second assessment techinigue, the teacl

Group Activitios

“revalu-
ates Bow the verions teams of stadonts function as a
sroup to accomplish the assianed 1asks, 1o tacihtate
tias, the teacher uses
peitinent meidents and interections. The aspe

sroup work that are listed oa this checklist include

interpersonaldynamics,; r(,llpLﬁlL.t cy andcrealivity
i problem solving, fleaibil'ty of roles, and TeSDON-
shveness to suggestions,

O
This checklist as 1 nperting fog

a dety’ \ cheeklist to record

octs of

wyeral reasons,
Pivst itattenptstocapte: !n.‘lnti‘\'(l:‘\'l'\@n\\ld}Hdm'.(..‘
ot the prejec, wh ch may othene o remain urdetoc-
ted becau-e students r OV cointy 1t apontan., oird,

on tuch foatures of ther work e tlwir Ownwathin

Second, thechedklistgives the teadh rthe "\nll-n..;'
to step back from the class and obseryve classren

inferactions in a structure.d and purposeful anaer,
The checklist also provides the teacher a chance to
obwerve the work of students v ho may not wite well
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Although the tha ciy ot noeitp!e mtdlligences in-
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entanstrument, the donain
Sroject blend. lc.:rmug and evaluation and it targets
direeddy the shudis and coneepts that the teacher wants
e students to leain. Fer eaample, tna social studies
Giass, students are evahiated onctheir ability to gather
ard collate information, to analyze and nterpret the
rosuits, to get Leip when necessary, and to write a
deweription of what they have uncovered. These are
procisely the tasks they must perform to conplete the
pioject

first, as an assessn

Pecavsetheshallsofinterestare evaluated directly,

e domard pievect approach o assessm oot stlandsin
it contiast o the tradiional test siteatioa. With
dE et assessmcat, both teachor . »d stedent fucus en
theshilistl msehves; e =, with tests theteadhr
mstimfortheys cenceof desired skalls from students’
poitermance o ts that measure those skills enly
l..dnul'\ Whanastadentanswers ameltiple-choce
Gostion ¢ irectly, the teacher must ainder from that
wcponse that the student has ~ome understanding .
theconceptsthatpros wd-abasisforthe correctanswer.
Furthermere, as Fredenksen and Collins point oug,
wdirecttessotLalls oftenlead diadents to concentiate
»nthe shills thatare directiy velated to tohing the test
robothanen thes ulsthat o nonty beinferred from

Yaid,

-

the

Second, the donvin project ossessment 18 moie
ope than the traditicnal test in that it
altempts to capture most of what is 1egured to com-
prete the desired adivity. Interpersonal skills are
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