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Chapter 1
How Will This Book Help?

One of the most comon criticisms of education today is that
schools spend 100 much time stuffing kids with information and too
little time teaching them how to think. ... Many teachers don't like
this approach but say an important part of their job is helping
children learn the “stuf” they need to know to pass achievement
tests. ... It’s the standardized test results that often determine
whether a student will advance a grade, graduase or go to college.
So until the tests themselves change, teachers say, school curriculum

must follow their lead, at least in part. (McCartin, 1992, p. E1)

Achievement tests play a powerful and prescriptive role in influencing
education. But change is afoot. In fact, the buzzword in American sociery today
is change—change in politics, change in cconomics, and change in education. In
education, change is being advocated not only in curriculum and instruction but
- also in assessment.

A sense of urgency grips this country with the recognition of clear and
consistent evidence that American education does not produce thinking individuals.
Data from the National Assessment of Educational Progress (NAEP) testify to the
fact that the achievement record in science, mathematics, reading, and writing
declined during the seventies and then rebounded to the 1970 baseline during the
cighties (Mullis, Dossey, Foertsch, Jones, & Gentile, 1991). In short, after years
of concern about the state of education in this country, achievement levels have
not risen above the relatively mediocre levels recorded twenty years ago.

The challenge is clear. Students need to learn to be thinkers and they must
beableto demonstrate what they have learned in meaningful ways. Gregory Anrig,
past president of Educational Testing Service, comments on the consequences of
this critical situation:

Children are not learning enough for the world that awaits
them. ... The world is not waiting for us. In a recent
Incernational Assessmment of Educational Progress, the
mathesiaTics and science achievement of 9- and 13-year-old
studentsit. 15 countries was compared. Except for the science
achievementof 9-year-olds, U.S. children came out close to the
bortom. Twenty yzais and more from now, today's 13-year-
olds willbessitting across the economic table trying to negotiate
with contemporaries from Asia and Europe whose knowledge
will outgun them if we don’t get our educarional act together

quickly. (Anrig, 1992, p. 1)




2« Performance-Based Assessment in Science and Mathematics

While the challenge may be clear, the solution is not. It is certain, however, that
assessment will play a visible and powerful role in changing the shape of American
cducation to create a generation who thinks,

In September 1989, President Bush and the nation’s governors mer in
Charlottesville, Virginia, for an Education Summit. The report produced at this
meeting is often referred to as the Jeffersonian Compact. This document provided
the political force that put educartion reform into motion. At this meeting,
President Bush and the governors reached agreement on six National Education
Goals. President Bush formalized this education plan in America 2000, in which
the goals adopted ar the Education Summit were highlighted:

By the Year 2000:

1. All children in America will start school ready to learn,

2. The high school graduation rate will increase to at least 90 percent.

3. American students will leave grades four, cight, and twelve having

demonstrated competency in challenging subjecr matter, including
English, mathematics, science, history, and geography; and every school
in America will ensure thatall students learn to use their n inds well, so
they may be prepared fo: responsible citizenship, further learning, and
productive employment in cur modern economy.

4. U.S. students will be the first in the world in science and mathematics
achievement.

5. Everyadult American will be literate and will possess the knowledge and
skills necessary to competc in a global economy and exercise the rights
and responsibilities of citizenship.

6. Everyschool in America will be free of drugs and vi. lence and will offer

a disciplined environment conducive to learning. (U.S. Department of

Education. 1991, p. 3)

These goals have been reizerated and encouraged by President Clinton who,
as Governor of Arkansas, was a leader in their original formulation and adoption.
In Goals 2000: Edvucate America Act (1993), President Clinten calls for fundamental
retorm in schools and school systems throughout the country—for challenging .
curriculum standards, better ussessments, and more opportunities for studenrs to
mect high standards.

Although the “projection of education as a vital national concern is probably
the most important, substantive and symbolic consequence of America 2000”
(Chira, 1991, p. 1), implementing effective reform will be difficult. As Chira goces

on to say:

Making Americaan educational as well as o military superpower
will mean contronting several crises: the glaring failure of the
worst students, the tolerance of mediocrity and a national
heritage of anti-intelectualism. (p. 1)

il
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How Will This Book Help * 3

However, the strength of bipartisan support for change forged ar the
Education Summir has clevared the problems facing education in American toa
shared socieral platform. In fact, the problersof education are ar the root of any
other socieral problems and, as such, warrant a discussion and action platform not
tied to parties in power.

Goal 4, which calls for U.S. students to be tirst in the world in science and
mathematics achievement by the year 2000, has mobilized and legitimized reform
in these contentareas. Science and mathematics educators have taken rhe lead,
both in describing the learning behaviors desired in American students and in
defining standards for curriculum content. Science for All Americans calls for
students with scientific “habits of mind” (American Asscciation for the Advancement
, of Science {[AAAS], 1989, p. 133). Everybody Counts calls for schools to produce
: workers who are “mentally fie” (National Research Council, 1989, p. 2).

. Calls for students adepr at higher-order thinking, critical thinking, and
problem salving are not restricted to discussions in scholarly publications or
education journals read primarily by school administrators and classroom teachers.
. In-tead, they are on thelips of politicians, representatives of business and indust: ¥
b and poreymakers.
As cducation reform begins to take hold across the country, the role of
1 . assessment in cffecting change is becoming more and more clear,  Classroom
;t instruction will not focus on higher-order thinking skills as long as traditional
multiple-choice tests measure primarily low-level recall and recognition skills,
Thus, an important aspect of reform is developing innovative methods of
assessment,

It has long been acknowledged that the content and structure of multiple-
choice tests influence what happens in the dassroom. For example, it a stare
mandares the use of standardized multiple-choice tests in specific content areas at
certain grade levels, there is a high probability that those content arcas will be
emphasized in instruction ar those grade levels. An excellent example of how this
reality has benefited certain areas of instruction is in language arts, where writing
hasbecomea part of the language arts curriculum largely because students’ writing

. skills are dircctly evaluated by many statewide testing programs. On the other
hand, the majority of testing programs do not test science in the clementary grades,
so this content area is often neglected in the daily process of instruction (Madaus
ctal, 1992).

Bur times are changing. “Improving student learning in mathematics and
science is a high priority for our clementary and secondary schools” (Blank &
Dalkilic, 1992, p. 1). A Nation at Risk: The Imperative for Educational Reform

. (Narional Commission on Excellence in Education, 1983) deplored the “rising
4 tide of mediocrity” in the American educarion system, identifying, in particular,
weaknesses inscience and mathemarics. Subsequentrothis report, “virtually every
state approved policy initiatives aimed at improving the quality of cducation”
(Blank & Dalkilic, p. 2). The impetus for reform in science and mathemarics has
been further strengthened by the publication of Seience for All Americans, the
Curriculum and Evaluation Standards for School Mathematics (National Council of

. i2
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4 ¢ Performance-Based Assessment in Science and Mathematics

Teachers of Mathematics [NCTM], 1989), and the Professional Standards for
Teacking Mathematics NCTM, 1991).

In 1991-92, the Council of Chief State School Officers (hereafter referred o
as Chiefs) initiated a study of state policies in science and mathematics. They
surveyed all state supervisors of science and mathematics in December 1991,
sceking information on policies relative to graduation requirements, student
assessment programs, and teacher certification. Of particular interest here are the
dara on curriculum frameworks and assessment.

In mathemarics, the Chiefs’ study (see Blank & Dalkilic) indicates thar 41
states have revised or are revising their state curriculum frameworks based on the
NCTM Standards and 4 more states are initiating the development of such
frameworks (sec Appendix A). In science, results indicate thar stare frameworks
exist in 30 states, with 15 other states currently developing such frameworks (see
Appendix B). However, unlike mathemarics, where frameworks are explicitly
based on the Standards, it is not clear from the survey the extent to which the
science frameworks represent reform in the spirit of Science for All Americans.

When questioned regarding the relationship between the structure of the
state frameworks and the structure of statewide assessments, the response in
mathemarics was that in 22 states the assessment program has a direct relationship
to the curriculum framework, meaning that the “state curriculum framework or
guide defines the content topics and skills to be assessed in mathemarics” (Blank
& Dalkilic, p. 7). Ten states report an indirect relationship, and 5 states have a
policy mandating learning outcomes, an important philosophical position that
supports innovative assessment (Appendix A). In science, state assessments have
adirect relationship to curriculum frameworks in 16 states, an indirect relationship
in 7 states, and 6 states have a policy that mandates learning outcomes (Appendix
B).

Dara on state-mandated tests in science and mathemarics were reported as

follows (see Appendix C):

27 states require a science achievement test (unchanged since 1989)
46 states require a mathematics achievement test (up by 6 states since
1989)
5 states require a science competency test (down by 1 stare since 1989)
21 states require a mathematics competency test {(up by 2 states since
1989).

(Blank & Dalkilic, p. 13)

In terms of alternative or innovative assessment practices, the Chiefs’ study
found thar, as of spring 1992, 20 states were designing, piloting, or implementing
some form of alternative assessment in mathematics, and 16 states were doing the
same in science (see Table 1). Assessment formats span a continuum of
constructed responses, from so-called enhanced multiple-choice to extended
periormance. Also varied is the degree of implementation, with 12 states engaged
in every-pupil innovative assessment, 14 states engaged in statewide sampling, and
7 states still in the design phase.
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Table 1. Stares With Alternative Assessments in Mathemarics and Science

State Subject/Grade Type of Assessment Status

ALABAMA Algebra 1 Performance
ARIZONA Math 3.8.12 Performance
Science 3.8,12 Performance
CALIFORNIA Math 4.8,10 EMC, Open-Ended
Science 3.8.10 EMC, Open-Ended
COLORADO Math 4,710 Performance, EMC. EPER. Projects
CONNECTICUT Math 10.11 Performance, Open-Ended
Science 10.11 Performance. Open-Eaded
DIST OF COLUMBLA Math ™-12 Performance
Science ™12 Perdformance
FLORIDA Planning -
GEORGIA Planning -
HAWAL Math 4.8 Performance. EMC
Science 3.6.8.12 Performance. EMC
INDIANA Maih 10 Performance
KANSAS Math+,7.10 Performance, EMC 1.2.3
Open-Ended
KFNTUCKY Math +.8.12 Performance. EMC, Open-Ended
Science 4, 8. 11 Performance, EMC. Open-Ended
MAINE Math 1811 EPER. EMC
Science +.8.11 EPER. EMC
MARYLAND Math3.58 Perfurmance
Science 35.8 Performance
MASSACHUSETTS Math 4 812 Open-Ended
Science 4.8.12 Open-Erded
MINNESOTA Math38.11 Open-Ended. EMC
Saience 6.9.11 Performance, EMC
MISSOURI Science ” Performance
NEW JERSEY Math8.11 Performance, Open-Ended
NEW YORK Science + Performance
NGRTH CAROLINA Math 3-8 Performance
Saience 3-8 EMC. Open-Enced
OREGON Math 8 Performance
PENNSYLVANIA Pianning -
TEXAS Science 9 EPER
VERMONT Math 4.8 Portfoho
VIRGINIA Math Partfolio. Performance. Projects
WEST VIRGINIA Matk 1o Performance. EMC
Science 16 Performance, EMC

—
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TOTAL Math = 20 siates
Science = 106 states

Types of Assessment:  Portfolio, Performance, Enhanced Muttiple Choice (EMQ),
Open-Ended, Extended Performance (EPER), Projects. Status:
(1) Design, (2) Being written, (3) Being tried out, (4) Being
uscd on statewide sampling basis, (5) Every-pupil basis.

Source: State Departments of Educalion, Assessment Direclors, Fall
1991, and Science and Mathematics Supervisars, Spring 1992,
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6 ¢ Performance-Based Assessment in Science and Mathematics

It is reasonable to interpret the results of the Chiefs’ survey in two different
ways:

Innovative assessment practice in mathematics and science has a strong
basis in state policy and clearly indicates the future direction of assessment
in these content arcas.

The policy base for innovative assessment reflects caution. Rather than
moving toward full and widespread impiementation, policymakers are
waiting for results from research to justify the shift from an assessment
paradigm defined by choice selection to one governed by production.

From the perspective of cautious commitment to change, itis useful to ask the
question, “What is good assessment?” That is, what is assessment in the service of
education reform? Herman (1992) suggests that:

88

Good assessment is builc on current theories of learning and
cognitionand [is} grounded inviews of whatskills and capacities
students will need for future success. To rany, good assessment
isalso defined by whatitis not: standard, traditional multiple-
choice items. (p. 75)

Herman goes on to point out what those current theories of learning are:

According to cognitive rescarchers, meaningful learning is
reflective, constructive, and self-regulated. To know something
is not just to have received information but to have interpreted
it and related it to other knowledge one already has. (p. 75)

Itfollows that goedinnovative assessment must alsobe reflective, constructive,
and self-regulated. Clearly, these adjectives do not describe typical standardized,
norm-referenced or criterion-referenced, multiple-choice tests.

Just as education reform is multidimensional, so is innovative assessment.
Chittenden {1990) has said that the labels used today to describe innovative
assessment—authentic assessment, alternative assessment, portfolio assessment,
curriculum-embedded assessment, and targeted assessment, among others—are
placeholders—that authentic assessment, for example, is more a wish than a
technical term. Performance-based assessment also suggests a wish, a belief, a
philosophy oflearning, and a commitment to change in education that may bring
discomfort and require struggle for teachers, students, and, most certainly, for test
developers.

What these labels mean in terms of innovation and how they differentially
describe innovations are not completely clear, What is clear, however, is that these
innovative assessments are ot traditional multiple-choice tests. And part of

education reform is indeed a rejection of the exclusive use of multiple-choice tests
in favor of a varicty of assessments that will support an educational environment

15




How Will This Book Help 7

in which students think and develop and use scientific habits of mind. The goal
is to nurture students who are mentally fit for the opportunities of the future. To
help teachers move beyond rhetoric to a substar.tive understanding of innovative
assessment is *he purpose of this book.

Policymalers have provided the mandate for change in assessment practice.

Educarors huve the motivation. But, before policy and mortivation can shift the
assessment paradigm in significant ways, it is essential thar there be widespread
understanding and acceprance of the new way of thinking abour “tests.”

This chaprer has set the stage for using performance-based assessmentasa tool
in support of a thinking educational environment. Belief in performance-based
assessment does not, however, provide the necessary strategies for identifying,
developing. and using performance-based assessment. In the chapre s that follow,
these strategies are presented. The reader will be guided through the design,
development, scoring, and interpretation of performance-based assessments.

Throughoutthe chapters that tollow, the reader shouid keep in mind that this
book is intended primarily as a tool for teachers to use to inform their classroom
instruction.  This book is nor intended as a guide in creating high-stakes
assessments for use in promotion/retention, program evaluation, or teacher
evaluarion. Performance-based assessments used in high-stakes situations require
amore rigoro''s and systematized approach ro development and iinplementation
than has been attempted here.
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" Chapter 2
What Is Performance-Based Assessment?

This chapter presents the rationale for performance-based assessment,

establishes the relationship between performance-based assessment
and otherkindsofinnovative assessment, and discusses implications
of the paradigm shift in assessment.

The United States has a history of efforts at school reform. In the late 1950s
and early 1960s, Sputrik and the race to the moon stimulated reform in
mathematics and science education. In the late 1960s and early 1970s, education
reform was stimulated by the Grear Society and a concern for equality of
opportuniry more than for international competitiveness. In the late 1980s and
carly 1990s, education reform has again been stimulated by competition and
economics. But there is a vast difference in the way reform is being positioned in
the 1990s, and that difference has to do with the way in which education is being
evaluated.

Traditionally, education has been viewed as a system of inputs and outputs.
The inpurs are defined in terms of human and capital resources, instructional
programs, physical facilities, and expenditures. As such, the reforr movements
of the past have focused on input variables, such as per-pupil expenditures, class
size, number of books in the library, teacher tenure and credentials, school time
{hours and days), facilities, available technology, instructional materials, and
student and teacher absenteeism. The products of the educational system have
traditionally been defined in terms of output variables, such as artendance,
retention rate, graduation rate, matriculation into higher education, and rtest
scores.

With this understanding of the process of education as one defined by the
inputs and evaluated by the outputs, reform in education has bad these same foci.
Asa result, reform has meant more dollars, morz books, new facilities, computers
in the classrooms, and so forth. And, the evaluation of reform has examined
output variables. In short, “to improve education meant to try harder, to engage
in more activity, to magnify one’s plans, to give people more services, and to
become more efficient in delivering them” (Finn, 1990, p. 584).

When citing the need to look at problems from new perspectives as advocated
by Thomas Kuhn in The Structure of Scientific Revolutions (1970) or by Joel Barker
in Future Edge (1992), the traditional paradigm that defines education as a system
of inputs and outputs seems clearly inadequate, inefficient, and unproductive.
The new paradigm for education is one that focuses on the development of
intellecrually competent people as the products of the educational system. No
longer are output variables like attendance, for example, the measure of succest.
The only meaningful products of the United States educational system are
individuals who “use their minds well” (U.S. Department of Education, 1991).

17



10 * Performance-Based Assessment in Science and Mathematics

The new paradigm acknowledges that there is not likely to be one system, one
process, which works to produce students who can think, who have scientific
habits of mind, and who are mearally fit. In fact, the more that is known about
instruction, learning behavior, learning styles, and intelligence, the less reasonable
itistoimposeasingleprocess for learning on students. Likewise, itis presumpruous
to imposea process for assessment on students thatdoes not recognize individuality.
It is this somewhat radical paradigm shift that opens the door to innovative
assessment in the service of education.

With this paradigm shift, the following changes are likely to occur:

Traditional Paradigm Reform Paradigm

Teacher-Led Instruction Student- Led Instruction
Segmented School Schedule Flexible Schedule

Rigid Scope and Sequence Optional Modular
Curriculum Curriculum

Scparation of Content Domains Thematic Instruction

Traditional Assessment Performance-Based
Assessment

Thesshift from the input-output model of education to the intellectual competence
model has primed the pump for changes in methods of assessment.

The Role Of Paradigms

Before moving ahead, it is helpful to undetstand the full meaning of
paradigms and the tremendous forces required for a shift in paradigms. Barker
(1992, p. 32) defines a paradigm in the following manner:

Paradigm—A set of rules and regulations that does two things:
(1) it establishes or defines boundaries
(2) it tells you how to behave inside the boundaries to be successful.

It is important ro understand the tremendous resistance to innovation that
faces the education reform movement in order to understand the courage and
creativity that will be required, not only to move beyond multiple-choice tests to

i8
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more informative assessments, but also to explore and use these innovative
measures, should the information gleaned be cither unflartering to educators or
inappropriate in specific situations. In shore, thereis risk in change. And with the
paradigm shift from traditional multiple-choice tests to other forms of assessment,
all the risks inherent in discovery and adventure are present.

The risk taker—the paradigm pioncer~—must look for rules and regulations
that will eventually redefine the boundaries of education. The paradigm pioncer
must think creatively about solutionsrather than obstacles. The paradigm pioneer
must look to other environments in which the quality of the outputs is more
important than standardization of the proccss. Perhaps foremost, the paradigm
pioneer must take chances, must try things *.1at have never been done before, must
take strategies traditionally used in one context and broaden their application.
This creative and risky business of change is both challenging and threatening.

There is some comfort, however, in the realization that the vision of a
generation of citizens who truly think, who use their minds well, and who are
mentally fit is the only meaningful product of the American educational system.
Thus, the spiriz, the philosophy underpinning this revolution—this paradigm
shife—is well worth the risk and effort inherent in change.

Evidence of the Paradigm Shift

What is the paradigm shift in assessment? What are innovative assessment
techniques and strategies? How will these innovations in assessment contribure
to the paradigm shift in the teaching-learning interaction in schools across this
country?

¥ Themost visible evidence of the shift to 4 new assessment paradigm is the plethora
of labels describing this new assessment perspective.

The search for innovative assessments has led to “confusion in packaging.”
Thisconfusion stemsas much from enthusiasm and diversity as from methodological
differences. In scarching for assessments to support the vision of a thinking
generation of students, the alternatives to traditional multiple-choice tests may be
called alternative assessment, authentic assessment, curriculum-embedded
assessment, portfolio assessment, or targeted assessment. Precisely what is meani
by these labels is unclear in many instances. There are probably as many
definitions for these and other labels as there are measurement experts and
educarors addressing innovative assessment.

Because of (a) the widespread interest in innovative assessment; (b) the
relative scarcxry of expertise, strategies, procedures, and guidelines; and (c) the
small but growing collecfion of assessments to model, the work emerging often
reflects more the individual preferences of the authers/developers than consensus
within the measurement community. The coordination and scrutiny that have
contributed to confidence in the design and use of standardized multiple-choice
tests have not yet come into play in the area of innovative assessment. In order to

i3
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move forward effectivel, the individuals working on innovative assessment must
develop a common vocabulary.

The theme of this book is performance-based assessment. What, then, does
it mean for an assessment to be performance-based? One definition is:

Performance-based assessment requires that the student
complete, demonstrate, or perform the actual behavior of
interest. There is a minimal degree of inference involved.

For example. if the behavior of interest is writing, the student actually writes.
The student does not complete multiple-choice questions about sentences and
paragraphs, about punctuation and mechanics, or about syntax and tone. If the
behavior of interest is scientific investigation, the student conducts a scientific
investigation. Thestudent does notanswer multiple-choice questions about steps
in the scientific method, definitions of terms, or the setup for a prescribed
experiment. If the behavior or interest is mathematical reasoning, the student
engages in machematical reasoning. Thestudent does not answer multiple-choice
questions about algorithms, strategies, or compurations.

If students were given multiple-choice questions about writing, scientific
inquiry, or mathematical reasoning, the assessment would require some degree of
inference abour the transfer from discrete, c/unkable skills to more generalizable
behaviors that reflect real life and the world of work. The examiner, test developer,
or evaluator must draw an inference from behavior on isolated chunks of ideas to
performance on a larger, more complex whole.

& The paradigm x/.uﬁ in assessment reflects corresponding shifis in philosoplhy and
learning theory.

Most notable in the paradigm shift in the philosophy and theory of learning
is the emphasis on performance of complex, holistic tasks rather than “snippets”
of performance in segments, elements, or chunks of complex tasks. Inherentin the
assessment paradigm st ift is a belief that complex learning behaviors cannot be
decomposed into independent bits of knowledge and skills that can then be tested
and the results combined to reflect the larger complex behavior. Resnick and
Resnick (1389) suggest that this belief in the indecomposability of complex
competencies is very much at the heart of the innovative assessment movement.

Shepard (1991, p. 2) writes about the same issue but from the perspective of
measurement theory as a reflection of learning theory.  She writes that the
conceptions of teaching and learning invoked by measurement specialists when
they structure multiple-choice tests may run counter to what is currently known
aboutlearning, Inshort, iftraditional multiple-choice testsderive from behaviorist
learning theory, which requires sequential mastery of constituent skills and
behaviors, then these tests are inappropriate for evaluating learning that is not
sequential, hierarchical, or decompgsable.

<)
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The paradigm shift in assessment reflects u changing emphasis in curvicnlum
content.

There appears to be a clamor for hurd content emerging as a goal.

Hard content means nor just the facts and skills of academic
work, but understanding conceprs and the interrelationships
that give meaning and utility to the facts and skills.... The
empbhasisis on students learnin o produce knowledge, rather
than simply reproduce knowledye.
(Porter, Archbald, & Tyree, 1991, p. 11)

The focus is not just on hard content for the college-bound student. Instead,
the demographics of the work force and the changing nature of the world of work
necessitare thar all students experience hard content and that they rise to the
challenge of being active and enthusiastic learners thrrughout their lifetimes.

Curriculum standards thar meet the emerging definition of hard content are
beginning to appear in the literature, with the National Council of Teachers of
Mathemartics (1989) in the lead, and other professional organizations not far
behind. What remains is for educators to adopr, amend, and implement these
content standards, and cthen to develop assessments and articulate performance
standards for use in the assessments, These are not casy tasks, for they involve
answering questions like *Whar does it mean to ‘use the mind well,'to reason, to
communicate effectively?”

Tests used to suppoitand encourage the learning or solution of complex tasks
must themselves be complex rasks. This philosophizal position is supported by
cognitive rescarchers (e.g., Resnick & Resnick, 1989), Learning is no longer
viewed as a process by which students master hierarchically ordered skills that
culminateina complexoutcome. Learning is viewed as the progressive refinement
of the combination of complex skills applied to rich content.

Another way to describe the paradigm shift in assessment is to identify the
shifting elements shown ar the top of the next page.

These points of contrast explain quite clearly the fervor and energy direcred
towards performance-based assessment; traditionai assessment is, quite simply,
contrary to the goals of educarion reform.

& The paradigm shifi is toward complex assessment.

Complex assessment tends to have the following characteristics:

* It uses learning tasks as source and resource.

* Itinvolves an extended time frame.

* It can involve group activities.

* It uses process as an cvaluation criterion,

* It requires human raters to make decisions abour the performance.
(Baker, 1990}

Performance-based assessment is, by its very nature, complex assessment.

21
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Traditional Assessment Performance-Based Assessment

Controlled Time for Variable Time for

Administration Administration

Individual Effort Individual Effort and/or
Collaborative Effort

Controlled by Developer/ Controlled by Students
Administrator

Emphasis on Answer/Outpur Emphasis on Process/Product

Content is Focused and Content is Broad and
Discrete Holistic

One Correct Answer Multiple Correct Answers

Response Mode is Fixed Response Mode is Selected
by the Student

Performance Standards Performance Standards Are
Are Empirically Derived Derived From an Understanding
of the Content

Other Kinds of Innovative Assessment

Some of the other kinds of innovative assessment already mentioned are
alternative assessment, authentic assessment. and portfolio assessment.  Baker
describes alternative assessment as anything that is not multiple-choice (or other
format that requires only a selection from a list of choices) and authentic assessment
as heavily contextual. Meyer clarifies this with the following definition:

In an authentic assessment, the student not only completes or
demonstrates the desired behavior, butalso does itin a real-life
context. (Meyer, 1992, p. 40)

Zessoules and Gardner (1991) offer a more elaborate definition when they
add that performance criteria may be stated in terms of the student’s classroom
world or an adult expectation. They also suggest that the significant criteria which
document the authenticity of the performance must be clearly identified. This
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/ extension of assessment into the real world is - appealing ateribute. Ar the same
time, the more real-world the assessment, the less clear the information from that
assessment will be in terms of who or whar contribured to what was observed.

Grant Wiggins (1990) defines authentic assessment somewhat differently:

Assessment is authentic when we directly examine student
4 performance on worthy intellectual rasks.... Authentic
assessments require students to be effective performers with
acquired knowledge. Authenticassessments presentthe student
with the full array of tasks that mirror the prioritics and
challengesfoundin thebestinstrucrional activities. ... Authentic
asscssmens atcend to whether the student can craft polished,
thorough and justifiable answers, performance or products....
Authentic assessment achieves validity and reliabilicy by
emphasizing and standardizing the appropriate criteria for
! scoring such products. . .. Authentic tasks involve 'ill-structured®
challengesand roles thachelp students rehearse for the complex
ambiguities of the ‘game’ of adult and professional life, (p. 20)

In fact, these characteristics will be re-examined in Chaprer 4. At this point,
however, the distinction berween authentic and performance-based assessment
that may be most useful is that authentic asressment is a subset of a broad
assessmentarena that requires performance or demonstration of complex cognitive
behaviors. To the extent that these assessment opportunities are set in the real
world, they may indeed be authentic as well as performance-based.

Portfolio assessment is another term worthy of discussion. Salinger (1992)
defines portfolio as follows:

Portfolio—Apurposcful collection of student work thar exhibits
the student's efforts, progress, and achievement in one or more
arcas. Words used to describe these purposeful collections
; often include collection, selection, and reflection to emphasize
A theinteractive processamong theteacher, learner, and materials.

Thereflection featureis common across various types of innovativeassessments.
It is also important to realize that the goal of creating an assessment which closely
imitates the learning outcome of interest is not new to performance-based
assessment, although from the rhertoric, it would scem that notion is torally
‘revolutionary. Aslongagoas 1951, E. F. Lindquist (the creator of the first cptical

mark-sense reader and the principal author of the lowa Test of Basic Skills)

cautioned that an achievement test devetoper should always construct items as

)
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similar as possible to the eriteria being measured. Thus, itis net that traditional
assessment methods do not attempr to match the criteria of interest; it is that
retorm has redefined the criteria w be beyond the capabilities of the multiple-
choice tormat.

Testing and Assessment

With thisbackgroundinlabels forinnovative assessment, icis nowappropriate
to examine the characteristics or properties that move the activities described
above from the instructional arena to the measurementarena, in which assessment
properly belongs. As performance-based assessment emerges as a field in its own
right, it is important to identify those aspects of traditional measurement theory
that remain pertinent to innovative assessment and apply them in this new
paradignt. Acaminimum, the lessons learned in the tield of traditional assessment
should be used to inform practice in areas of innovarive assessment.

Again, terminology is important. What is the difference berween ese and
assewment? The common understanding of the word zes in the measurement
community is simil >r o that in the medical world—a testisa single procedure that
provides information which, in turn, provides the basis for decision making (e.g.,
diagnaosisand prescription in the medical arena). A common understanding of the
word assessment is that of asystem of procedures that provides the basis for decision
making, So, for example, a test to sample achievement in mathematics would
likely fook the same for each examince (i.e., everyone would take the same set of’
questions or paralle] sets of questions with cach question having 4 or 5 options

trom which to choose the correct answer), whereas an assessment would comprise

a variety of tests to measure or document the behavior. These tests would
presumably reflect different perspectives, modalities, or structures.

In terms of marhematics, a test designed to capture problem-solving skills in
the area of tractions might consist of fifty multiple-choice questions, Someofthese
questions might incorporate situations or scenarios, data to be analyzed, or
transformations from one representation to another. These questions might tap
higher-order thinking skills if defined as “application” and above (Bloom,
Englehart, Furst, Hill, & Krathwohl, 1956). However, options would generally
be presented from which to select the correct answer to cach item.

Moving trom multiple-choice testing to performance-based assessmentrequires
more than abandoning options for answers. It is not a paradigm shift ro have 50
questions measuring problem solving in fractions with aline on which the student
writes the correct answer.

Consider the following:
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Sam wants to buy enough of the same fabric to make
matching vests for himself and two of his friends. Each vest
requires three-fourths of a yard of fabric. He likes <wo
different fabrics. The plaid fabric costs $ 3.45 per yard. The
striped fabric costs $ 2.87 per yard. Select the fabric you
would prefer and tell how nuech ic will cost to make the three
vests.

Answer cach of the following questions:
Which fabric would you have Sam choose for the vests?

tabric

How much will the fabric cost for cach vest for vour choice of tabric?
cost of fabric for 1 vest
If Sam adds $ 1.78 for the cost of buttons, thread, and lining tor
cach vest, what is the total cost for cach vest?
_ total cost for cach vest '

How much will all three vests cost Sam?

sotal cost for all 3 vests

Thisisan example of amulti-step, constructed responsetest question that might
be classified as a performance test question because it requires that the examinec
interpret and relate information provided in the question with prior knowledpe.
However, it is structured in that the examinee (student) is told how to proceed
from the presentation of the problem to the solution. Furthermore, there is little
flexibility with regard to response. Thereare two choices for fabric and one correct
dollar amount for each fabric choice. Given these constraints and this structure,
this test question is more consistent with the traditional assessment paradigm than
itisinnovative. Although rhe student does have an opportunity to produce rather
than select a cost per vest, this testlet could casily be replaced with multiple-choice
questions without sacrificing significant information.

On the other hand, suppose the question were to read as follows:
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Sam wants to buy enough of the same fabric to make
matching vests for himself and two of his friends. Each vest
requires three-fourths of a yard of fabric. How nuch will it
cost to make these three vests?

Think about this task and use the “Fabric World”
advertisement below to select the fabric or fabrics you would
use. Be prepared to show what you thought abour, what
decisicns you made, and why. Seclect an effective way to
communicate this information to your teacherand classmates.

Fabric World SALE!

100 % Cotton, lightweight, prints and solids
Regularly $ 4.50 per yard, NOW $ 2.25

Denim, prewashed, heayweight, latest shades
Regularly $ 8.6 per yard, NOW $ 4.00

Sail Cloth, colorfast, stripes and solids
Regularly $ 6.00 per yard, NOW § 3.50

Answer:

[More space would be provided|

The lack of constraints or restrictions on how the problem should be solved
allows students to approach the problem differently, to integrate knowledge and
processes in a way deemed appropriate to each student, and to demonstrate the
common bigideasof reasoning, problem solving, communication, and connections.
This openness or opportunity for each student to shape the problem and solve it
from his or her own perspective and knowledge base s a hallmark of performance-
based assessment and s not possible in a traditional testing situation.

Another view of the difference between testing and assessment comes from
Bloom, Hastings, and Madaus (1971). They describe assessment as being
multidimensional in nature. That is, an assessment would wse various tools to
measure the same behaviors (outcomes). So, for example, a personality assessment
would require multiple measures, only in combination defining the complex
phenomenon called personality.

Interms of labels, the distinction between test and assessment may be subtle.
As a statement of underlying rationale, however, the notion that a tool used to
describe learning within the context of the classroom should be relatively

26
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unstructured, unconstrained, and supportive of theindividual response preferences
otdifterentstudentsis an imporeant characteristic to remember in the construction
and selection of performance-based assessments. This idea will be discussed in
more detail in Chaprer 4.

Implications of the Paradigm Shift

In performance-based assessment, just as in traditional test development,
there must be a strategy for systematically observing behavior and describing it
with a numerical scale or category system, or there must be some other method of
synthesizingand summarizing observed behavior for the purposes of communication
and analysis.

With both performance-based assessments and traditional testing situations,
itis reasonable toexpectdebates over the relative usefulness of different measurement
strategies and the ever-present quest for thar one instrument, that one test, which
will do everything foreveryone. Justas when norm-referenced tests arereinterpreted
so that criterion-referenced information can be made available te users, and when
criterion-referenced tests are normed, so too are performance-based assessments
developed for use intheclassroom likely tobe co-opred into high-stakes assessment
programs. Or, conversely, high-stakes assessments or their look-alikes may be
borrowed and embedded in classroom instruction. Each of these misappropriations
jeopardizes the uzility-of the information obrained because the purpose for which
each assessment was developed is not that for which it is being used.

It seems that users cf tests have always wanted to minimize testing time bur,
at the same time, to maximize the information available. What has been learned
over and over again since the carly days of sophisticated measurement practice,
dating from the work of Biner and Simon, is that tests designed for specific
purposes can be made to do that work well, that is, with objectivity, reliability, and
validity. The more specific and well-defined the purpose, the better honed the test
can be. The flipside is that, as the test becomes broader in purpose and less well-
defined in its focus, the information becomes harder to interpret because so many
different variables play roles in influencing performance.

For example, if a 20-question test is designed to measure only rwo-column
addition without regrouping, one can fecl relatively comfortable thar the results
can beinterpreted interms of skill in that area. If, on the other hand, a 20-question
test were designed to measure two-column addition without regrouping, and two-
column addirion with regrouping, and one- and two-step problem solving, and
geometric problem solving, the interpretation of the results would become less
straightforward. The more broad-based the dimensicns of the rest become
without its being lengthened, the less likely that direct interpretations abour
specific capabilities can be made with confidence.

Another useful perspective relevant to this discussion is historical. In
Essentials of Psychological Testing, Cronbach (1970) describes tests of typical
performance. These tests are intended to study an individual when he or she is
“acting raturally” (p. 39). Cronbach goes on to suggest that observations of
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natural behavior (even captured on videorape) can be made in both standardized
and unstandardized or “natural” conditions. His examples focus on children
interacting with each other. Cronbach also mentions use of self-report devices to
collect information on typical performance, Imbedded in this discussion are issues
of scoring reliability, or what Cronbach refers toas the dichotomy of psychometric
versus impressicnistic testing.

Cronbach’s book was published over two decades ago. Have we come full
circle? Ifso, what hasbeen learned from objective, standardized, fill-in-the-bubble
testing that can help us avoid some of the concerns related to scoring and
interpretation, such asaccuracy of reporting, objectivity of scoring, standardization,
fair and equitable testing situations, the trade-offs between detailed observation
and recording, and the efficiency of testing, scoring, and reportisg results for large
numbers of people?

If meaningful learningis reflective, constructive and self-regulated {(Herman,
1992, p.75), the assessment paradigm required to measure the presence and extent
of meaningful learning in students must also be reflective, constructive, and self-
regulated. As dynamically different as these descriprors are when compared to
descriptors of traditional assessments, there are some important descriptors
common to both traditional and innovarive assessments. These descriprors have
to do with what makes an assessment defensible as an indicator of behavior. It is

the development of performance-based assessments to support meaningful learning
that provides the focus for Chapters 3 through 5.
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Chapter 3
Why Use Performance-Based
Assessment in the Classroom?

This chapter presents the linkages between innovative assessment
strategies and the teaching-learning experience. Specifically
emphasized is the relationship between the structure of performance-
based assessment and the major themies of the NCTM Curriculum
and Evaluation Standards and Science for All Americans.

Though no one is predicting the complete demise of standardized norm-
referenced or criterion-referenced testing, it is certainly clear that the popular
mood of the moment is towards testing situations that are innovative and allow
students to demonstrate what they can really @b, net just what they choose to
“bubblein.” This difference is significant in terms of the perceived value and the
actual value of these assessments.  Specifically, assessments thar involve the
performance of tasks tend to be valued in their own right, whereas multiple-choice
tests have value primarily as indicators of performance in the natural setting (e.g.,
Linn, Baker, and Dunbar, 1991). So, innovative assessments are explicicly linked
to instruction, whereas traditional assessments are less directly connected to the
classroom,

Innovativeassessment practices are heralded asan important key to educational
reform by both critics and fans of the American educational establishment. As
Harvard’s Performance Collaborative for Education (PACE) project emphasizcs,
changing assessment practices is one of six crucial levers for realizing che vision of
a thinking generation:

*  Changing Assessment Practices
*  Constructing Support Systems for Learning
*  Changing School Structures
*  Teacher Training
*  Building Administrative Support
*  Creating Partnerships with Families
(PACE, personal communication, 1992)

Rather than viewing changing assessment practices as separate from these
other levers of change, consider the above list as all being about assessment. For
example, support systems, school structures, teacher training. administrative
support, and partnerships with families can all legitimately be considered as
components of changing assessment practices. In fact, linkages among the other tive
levers are cssendal for the successful implementation of performance-based
assessment in the classroom.

Assessment innovations depend upon a mulcitude of tactors, such as: (a)
teacher training in performance-based assessment, (b) administrators willing to
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take risks in the arca of assessment, (<) support systems for students so that they .
experience the kind of reflective, constructive, and self-regulated learning that is
being measured, (d) changes in school structure that permit the use of assessments .
based on interdisciplinary content and collaboration, and (e) families willing to
accept descriptive reports related to important educarional themes rather than
scores on discrete, chunkable instructional objectives.

If assessments are intended to support education reform and it they are
intended to support a thinking curriculum—one composed of hard contentand
requiring complex cognitive processing from students—it is not sufficient to
change the way assessments look. For example, itis a fairly simple task to take a
question modeled on those found in traditional multiple-choice tests and to .
replace the four or five options (answer choices) with blank lines upon which
students write the answers. This change in formart does not cl ange the assessment -
in a meaningful way. Consider the following multiple-choice test question: o

The third-gradestudents in Mr. Stewart’s class at Smoke Rise
Elementary School conducted asurvey to find out the kind of
- ice cream that they liked the most. Each “X” represents one
student.

Flavor Choices

Vanilla ):0.9.0.0.0.9,0:¢ i
Chocolare XXXXXX .

Peppermint XXXXX
Strawberry XXX

1. Which flavor is most popular?

(A) Vanilla® (C) Peppermint =,
(B) Chocolate (D) Strawberry

* Correct Answer

~ .

Now consider a revision that requires the student to construct a response:

Q
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The third-grade students in Mr. Stewart’s class at Smoke Rise Elementary
School conducted a survey to find out the kind of ice cream that they
liked. Each “X” represents ones “znt.

Flavor Choices

Vanilla ) 9,0.9.0.0.0.0.6.6.0.0.
Chocolate XXX
Peppermint ).9,0,6,0.0.6.0.0.4
Strawberry XXX

Which flavor is most popular?

Superficially, the format of the question has changed. In addition, a
constructed response is probably more difficult for the students because the
options (answer choices) are not presented as part of the question to prompt, to
structure, to suggest. Of course, guessing takes on a different character when the
student must guess from internal knowledge rather than from supplied choices.
But the underlying behavior of interest is still relatively discrete and low level.

In order to use performance-based assessment in a meaningful way, the focus,
or underlying behaviors of interest, must change; the nature of the evidence about
those underlying behaviors must change, and the way in which the information

is used must change. Consider an extension of the question above:

The students in Mr. Stewart’s third-grade class at Smoke Rise Elementary
Schoo! conducted a survey to find out the kind of ice cream that they liked the
most. Find out which flavor of ice cream is the class favorite. Document your
process and display the information. You may use words, pictures, graphs, or any
other method you think is easy to understand. After you have chosen a way to
display this informaticn, write about why you chose this kind of display.
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The third grade students at Smoke Rise Elementary School
conducted a survey to find out the kind of ice cream that they
liked. Find out which flavor of ice cream is the class favorite.
Document your process and display the information. You may
use words, pictures, graphs, or any other way you think is most
easy to understand. Afteryou have chosen a way to display this
information, write about why you made this choice.

FLIAVOR CHOICES

Chocolate Vanilla Strawberry
Peppermint Peppermint Peppermint
Vanilla Vanilla Vanilla
Vanilla Chocolate Peppermint
Chocolate Vanilla Chocolate
Vanilla Strawberry Peppermint
Peppermint Peppermint Chocolate
Vanilla Vanilla Peppermint
Chocolate Strawberry Vanilla
Vanilla Vanilla Peppermint

RESPONSE SHEET

Display the information below

Why did you chouvse this display?

This extension of the initial question broadens the challenge of the assessment
activity. The progression is from a discrete, chunkable stimulus with discrete,
supplied responses, to unspecified bue still discrete responses, to self-selected
stimuli with open responses.
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These examples, as well as those in Chaprter 2, hint at the continuum as one
moves away from traditional assessments to innovative, performance-based
assessments. This continuum ranges from strong constraints and test developer
control to high flexibility and student control  In deciding how assessment can
support a thinking curriculum in your classroom, it is important to understand
how variations in control affect the linkage between instruction and assessment.
The movement toward greater flexibility and stronger student control of assessment
is very much in keeping with recommendations for improving instruction in
science and machematies.

The Content Shift in Mathematics and Science Fducation
Remember thar Porter, Archbald, and Tyree (1991) define hard content as:

...not just the facts and skills of academic work, but
understanding concepts and the interrelationships thar give
meaning and utility to the facts and skills. (p. 11)

Indeed, hard content doss not mean difficult. Hard content meansimportant
content, valuable ideas, principles, and knowledge without which there cannor be
higher-order thinking. Another way of thinking about hard content is to think in
terms of fundamental, pervasive, and essential elements of a content domain
withour which no student can be considered competent.

The Narional Council of Teachers of Mathemarics (NCTM) defines content
standards for the mathematics education community from a petspective consistent
with Porter, Archbald, and Tyree's definition of hard content. In the NCTM
Curriculum and Evaluation Standards for School Mathematics “a vision is given of
what the mathematies curriculum should include in terms of content priority and
empbhasis” (1989, p. v). With the Agenda for Action (NCTM, 1980), mathemarics
educarors initiated discussion that led to the Standiards document which emerged
in draft form in 1987. Two vears later, the final document was published, and it
stands as a powerful model for other content areas.

The NCTM Standards are presented as “one facet of the mathemarics
education community’s responsc to the call for reform in the teaching and learning
of mathematics....Inherent in this document is a consensus thar all students need
tolearn more, and often different, machematics and chat instruction in machematics

mustbe significanty revised” (p. 1). Toward that end, the dcument proposes
curriculum goals for school mathematics.

Five general goals are thac all K-12 students:

* learn to value mathemarics

*  become confident in their ability to do mathematics
*  become mathematical problem solvers

learn to communicate machematically

learn to reason mathemarically

(NCTM, 1989, p. 5)
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These five goals are the big ideas underlying mathemarics education. Itis these big
ideas that provide the assessment developer with a useful and imporrant focus.

The Standards go on to explain the kinds of behaviors in which students
should engage as they rackle these big ideas.

Thesegoals imply thatstudents should be exposed to numerous
and varied interrelated expericnces thar encourage them to
value the mathemarical enterprise, to develop mathemarical
habits of mind, and to understand and appreciate the role of
mathemarics in human affairs; that they should be encouraged
toexplore, to guess, and even to make and correct errors so that
they gain confidenice in their ability tosolve complex problems;
that they should read, write, and discuss mathematics; and that
they should conjecture, test, and build arguments about a
conjecture’s validiry.

(NCTM, 1989, p. 5)

Thus, evidence that students have the big ideas includes demonstration of

mathematical habits of mind, exploration, self-regulation through error correction,
reading, writing, and ralking, even arguing, about marhematics.

The specific hard content elements are then detailed in the Standards for cach
of three grade-level groups (K-4, 5-8, and 9-12). Within each grade-level group
are both topics and processes thar should define the mathemarics education
experience for all students.

For the K-4 grade-level group, the topics and processes are:

Estimation Mathematics as Problem Solving
Number Sense and Numeration Mathemarics as Communication
Conceprs of Whole Number Operations  Mathemarics as Reasoning
Whole Number Computation Mathematical Connections
Geometry and Spatial Sense

Measutement

Staristics and Probability

Fractions and Decimals

Patterns and Relationships

(NCTM, 1989, ». 15)
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For the 5-8 grade-level group, the topics and processes are:

Number and Number Relations Mathemarics as Problem Solving
Number Systems and Number Theory ~ Mathematics as Communication
Computation and Estimation Mathemarics as Reasoning
Patterns and Functions Marhematical Counections
Algebra

Staristics

Probability

Geometry

Measurement

(NCTM, 1989, p. 65)

For the 9-12 grade-level group, the topics and processes are:

Algebra Mathematics as Problem Solving
Functions Mathematics as Communication
Geometry From a Svnthetic Mathematics as Reasoning
Perspective Mathematical Connections
Geometry From an Algebraic
Perspective
Trigonometry
Statistics
Probability
Discrete Mathematics
Conceprual Underpinnings of Calculus
Mathematical Structure

ERIC

(NCTM, 1989 p. 123)

The structure of the NCTM Standards is important in this discussion of
performance-based assessment because it does not address discrete, chunkable
instructional objectives typically found in state curriculum frameworks, in system
scope-and-sequence documents, ot in textbouks. Instead the themes in the
Standards take the form of valued outcomes in support of the assessment paradigm
shift described in Chapter 2.

Although not sirusiured at the same level of detail as the NCTM Standards,
Science for All Americans (AAAS, 1989) is another important document in
education reform. Written more as a philosophy oi science educartion than a
curricular framework, Science for All Americans still articulates themes similar to
those in the Standards.
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Science for All Americans is the sixth in a series of reports that recommend a
curricular framework in support of scientific literacy. These documents represent
the first phasc of Project 2061, which has established a conceprual base for science
education reform by identifying the knowledge, skills, and habits of mind essential
for all young people.

Recommendations that address the basic dimensions of scientific literacy in
Science for All Americans are:

Being familiar with the natural world and respecting its unity
Understanding some of the key concepts and principles of science
Being aware of some of the important ways in which mathemarics,
technology. and the sciences depend upon one another

Knowing thatscience, mathematics, and technology are human enterprises
and knowing whar that implies abour their strengths wnd limitations
Beingableto use scientific knowledge and ways of thinking for individual
and social purposes.

(Rutherford & Ahlgren, 1990, p. x)

[n further support of these big ideas are discussions of the scientific exdvavor,
scientific views of the world, perspectives on science, and scientific habits of mind. In
each of these discussions are more focused examples of how science educaiion
should be structured in support of scientific literacy. For example, under the
discussion on the scientific endeavor is found:

The various natural and social sciences differ from cach other
somewhar in subject matter and technique. yet they share
certain values, philosophical views about knowiedge, and ways
of learning abour the world. All of the sciences presume that
the things and events in the universe occur in consistent
patterns that are comprehensible through caretul and systematic
study. Although they all aim at producing veritiable knowledge,
some of them claim to produce knowledge that is absolutely
truc and beyond change.
(AAAS, 1989, p. 5)

Under the discussion on scientific views of the world is found:

Biological evolution as a concept based on extensive geological
and molecular evidence, as an explanation for the diversity and
similarity of life forms, and as a central organizing principle for

all of biology. (AAAS, 1989, p. 7)
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Under perspectives on science is found:

An understanding of a few themaric ideas that have proven to
be especially useful in thinking about how things work. These
includetheideaofsystemsasaunified whole inwhich cach part
is undersrandable only in relation o other parts; of models as
physical devices, drawings, equations, computer programs, or
mental images that suggest how things work or might work; of
stability and change in systems; and of the etfects of scale on the

behavior of objects and systems. (AAAS, 1989, p. N
Under scientific habits of mind is tound:

Communication skills, including the ability to express basic
ideas, instructions, and information clearly both orally and in
writing, to organize information in tables and simple graphs,
and to draw rough diagrams. Communicating effectively also
includes the ability to read and comprehend science and
technology newsas presented in the popular print and broadcast
media, as well as general reading skills. (AAAS, 1989, p. 10)

Justasisevidentin the NCTM Standards, the bigideas in Science for All Americans
include demonstration of analytical habits of mind, observation and exploration,
and self-regulation through reading, writing, and ralking,

Throughour both the Standards and Science for All Americans is a clear
philosophical statement that students must construc* their own understanding of
important principles and knowledge, that they muse use self-regulation for error
correction or critical analysis, and that they must reflect upon their own work and
the work of others in order to see connections, interrelationships, and the broad
role of science and mathematics in the real world. It is this shared perspective
acrossdisciplines that speaks eloquently to the use of performance-based assessments
as appropriate for evaluating these big ideas.

The measurement community is just beginning to understand fully the tinie
required to create, design, develop, try out, refine, and implement a performance-
based assessmentactiviry. In many ways, developing performance-based assessments
is much more difficult than creating mulciple-choice tests. So, if time, talent, and
resources are limited, cither because they are being used for other purposes, such
as teaching, or because they simply are not readily available, it is critical char
performance-based assessments be used in arcas of maximum “pay-off.” thatis, in
assessing the big ideas that are rarely measured by rtraditional multiple-choice
assessments,

With this foundation in the big ideas—important outcomes of education
from the perspectives of mathemarics and science educators—it is appropriate to
consider now the structure of performance-based assessments.

\)(’
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The Elements of Performance-Based Assessments

Rethinking assessment so that instruction and assessment are inextricably
linked is a challenge. Yer without the interdependency, performance-based
assessment will not support educational reform, nor will it supporta curriculum
that encourages the dev:lopment of students who think analytically, who reason,
who question—in short, who use their minds well.

According to Gregory Anrig, past president of Educational Testing Service,
the elements of the new generation of assessment:

link assessment and instruction

are individualized and adapted to the student’s abilities
provide more useful information

mirror real-life skills.

(Anrig, 1991, p. 1).

Two of these four elements are common to traditional assessment modes as
well. Forexample, test developersand educators have consistently sought tests that
link assessment and instruction. The clamor for more useful information and
more meaningful reports for students and parents, has also been consistent
throughout the era of multiple-choice tests.

The other two clements are not common, however. Test developers have
seldom argued that traditional multiple-choice tests are individualized and
adapted to the student’s abilitics or that they mirror real-life skills. Some few tests
may be designed or marketed for different categories of students (i.c., visual
learners, auditory learners, etc.) but the same multiple-choice test is generally not
designed or marketed to serve the needs of diverse populations. Similarly, a
mulriple-choice test may be touted as predicting real-life or on-the-job performance,
but the test itself is not likely to mirror real life.

Thus, Anrig is calling for notable changes in assessment. These changes are
most suited for use in the classroom, where linkages to instruction are most useful,
where the degree of adaprabiliry to support learning is most needed and most
readily handled, where rapidly retrievable information is desired by teachers and
students, and where the classroom itself can become a microcosm cf the real world.

These elements provide a useful framework for the redefinition of assessment.
However, some specifics are essential before embarking on the development of
performance-based assessments.

In order to create assessments to support the kind of instruction that
empowers students to use their minds well, an assessment model mustbe designed
that reflects ideal instruction and emphasizes higher-order thinking skills. So, the
context for assessment must reflect integrated skills, realistic situations, and

dilemmas for which there are multiple legitimate strategies and multiple correct
solutions (see Educational Testing Service, 1991). These assessments seek to
measure directly the student’s ability to perform in the subject area (Willis, 1990).




Why Use Performance-Based Assessment in the Classroom? ¢ 31

Beforelisting some of the essenrial elements that should be cither incorporated
into cach performance-based assessmentor intentionally and reasonably excluded,
itis importantto precede this discussion witha caution: Thework in performance-

, based assessment is evolving. As morc assessments are developed and ficld-tested,
as more dataare collected, and as more information about implementation and use
is collected, the perspective on these essential clerments will undoubtedly change.
Consider these elements with curiosity and a healthy degree of skepticism. Ten
ycars from now, itis likely some will remain, others will have been deleted, and still
others will have been modified significantly.

Whether these characteristics are typically found in multiple-choice tests is a R
question to be answered through close scrutiny of available tests. Current rhetoric
suggests that typical multiple-choice tests do not embody these characreristics in
sutticient strength to make them effective change agents within the classroom. But
it must not be assumed that because assessment is called performance-based, itwill
automatically have these important characteristics. Similarly, it should not be
assumed that because an assessment is multiple-choice, it is ipso facto not the most -
efficientand accurate way to describe a learning outcome. Perhaps the best caveat - B
is to beware of labels. Check the ingredients!

As performance-based assessments are used tosupportchange in mathematics
and science education, it is important that these assessments reinfoice those B
characteristics of high-quality instruction that are most likely to encourage
complex cognitive behaviors. Toward that end, perfoimance-based assessments

should:

*  reflect ideal instructional practices

*  Incorporate production tasks

* involve the teacher as participant/observer

*  require collaboration

= prompt investigation

*  be motivational and promote natural curiosity
* facilitate use of multiple strategics
*  yicld multiple solutions

*  emphastze big ideas

* incorporate multiple goals

*  integrate knowledge and process Y-
*  be refevant and topically current

*  reflect an appropriare level of difficulty

*  be feasible .

*  be cost effective .

»  tap higher-order thinking skills

Most of these descriprors are familiar.  Teachers know precisely which
assessment topics have relevance and currency for their students; it is no surprise
to teachers that multipie-choice tests often do not interest their students.

Teachers know what an appropriate level of difficulty means for their
students; they know which students can handle difficult material vasily and which
students can handle only the most basic material.

Q N
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Teachers know what multiple goals are; they know when asolution to asingle
question requires knowledge and processes from multiple domains, either across
or within disciplines.

But when educators talk abour higher-order thinking, they are often ralking
about different behaviors. Some may rely on Bloom’s Tuxononty (1956) and
define higher-order thinking as a@pplication and above, Orhers may say that
everything that is not a function of rote memorization is higher-order thinking,
Stitl others may say that the term pracess sé:!l is the appropriate definition for
higher-order thinking skills,

Reenick (1987) suggests that higher-order thinking:

* is nonalgorithmic,

*  tends 1o be complex,

*  often yields multiple solutions,

*  Involves nuanced judgment and interprecacion,

* involves the application of multiple criteria,

*  often involves uncertainty,

* involves self-regulation of the thinking process,

*  involves imposing meaning and finding structure,
o s ctfortful.

If emerging learning theory is correct, higher-order thinking is best described
as a web rather than a hierarchy (see Figure 1}, As students construct meaning
based on their prior knowledge and the context in which they are operating, cach
studentis likely to process information in a uniqueand individual way. So, as each
student formulates questions in search of solutions, cach is likely to move through
the web ina unique way, approaching a solurion from the idiesyncraric perspective
of his’her own individuality. The web of information processes may then be
defined in terms of questions posed as the student observes, makes predicrions,
investigates, reevaluates, attempts, observes, makesadditional predicrions, observes,
and soon, [ theweb, the points of intersection represent the knowledge essential
to solving the problem. The connecting strands of the web represent the processes
or strategies wsed to move through the informaiion (knowledge).

As cacr student traverses the web, with some students being more efficient
than others. zrogress from the identification of a problem to its solution is most
unlikely to ¢ lincar or hierarchical.  So, it scems quite evident that linear,

hierarchical n.wdels like Bloom's Tuxonomy are not consistent with the way
students learn. On the other hand, Resnick’s list of characreristics allows the
process of using higher-order thinking skills to be described from multiple and
complex perspectives consistent with individual differences in thinking and
learning,

How then, does Resnick’s list support the big ideas of the reform movement
in science and mathematics? It seems quite clear that throughout the list, words
like estimating, hypothesizing, investigating, and observing arc synonyms for many
of the words or phrases, thus the big ideas, found in both Science for All Americans

and the NCTNM Standards.
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Questions

Knowledge/

S Information

Solution

Figure 1. Intormation Processing Web.




Chapter 4
How Can Performance-Based
Assessment Really Work?

This chapter presents a structure for designing performance-based
assessments for classroom use. Guidelines for creating a task that
supports specific purposes and documents big ideas are given. “The
Soda Task," developed by the Connecticut State Department of
Education, is used for illustration.

K Assessments, whether traditional ot innovative, can serve many purposes.
Assessments can be used tosort, classify, affirm, diagnose, prescribe, or characterize
when applied to individuals. Assessments can also provide a basis for evaluation

. when applied to programs or curricula. Bur, before beginning development ofany
type of test or assessment, the precise purpose for the instrument must be clearly
articulated. The first question that must be asked and answered is Whar purpose
will your test (assessment) serve? All of the design and implementation questions

O posed in this chaprer require answers that reflect the purpose 1o be served.

Because this book is intended for use by classroom teachers and because it is -
in the classroom that the most important changes will result from performance-

based assessment, this chaprer assumes the answer to the question of purpose is o

inform instruction. If your purpose is different, you must still answer the questions

thar follow, but your responses may be quite different. As you progress through

these decision points, it is important to keep in mind thar the focus for this

discussion is an instrument whose purpose is to inform instruction as it measures

the academic growth of students.

Focusing the Assessment Development Process

Once the purpose of an assessment has been identified, the next decision
points are:

* Wharare you trying to describe?

* What must be documented:

*  What should the assessment modef?

*  Whom (and how) are you trying tc inform?

These four questions define the paradigm for performance-based assessment.
Answers to these four questiors establish parameters and rules that govern the
design, implementation, and interpreration of performance-based assessment.

Suppose the folloving: Teacher A wants to design an assessment that will
identify the extent ro which students can apply the scientific method to a problem
set outside the rlassroom (i.e., a real-life problem). This purpose provides a focus
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for the development of a performance-based assessment. What defines and
determines the specifics of thatassessment, however, are the responses to these four
questions:

What is Teacher A trying to descrive?

What must Teacher A document?

What should Teacher A’s assessment model?
Whom (and how) is Teacher A trving to inform?

In terms of Teacher A's focus (the appropriate and effective use of the
scientific method on a problem set outside the classroom), what needs to be
described? Clearly, the process by which the student decides upon an analyric
framewaork to solve the problem, the concise articulation of the problem, and the
strategics for implementing the scientific meitnod must be described.  The
documentation must include permanent ar archival responses to the assessment
stimulus.  And, because Teacher A uses cooperative learning in the conduct of
science education, the assessment should model collaboration.  Results of the
assessment will influence Teacher A's instructional practice and inform students
of their academic progress.

The Look of Assessment

A tundamental goal cited by Lindquist over 4C years ago, to make tests as

nearly equivalent to the desired learning outcomes as efficiency and economy
permit, does not change with the paradigm shift from traditional to innovative
assessment. Instead, the possibility of realizing Lindquist’s goal has become more
likely as assessment tools and desired behaviors become indistinguishable. The
boundaries between instructional or learning activities and assessments become
blurred (see Baron, 1990, 1991), and performance-based assessments emerge
looking very much like inscructional activitics.

A superb example of this blurring between assessment and instruction is a
performance-based assessment activity called “The Soda Task™ (Connecticur
Department of Education, 1989), an assessment thar takes the form of an
experiment:

The Soda Task—You will be given two samples of soda, one
regular soda containing sugar and the other one diet soda
containing an artificial sweetener, Your task is to identify each
sample as dict or regular based on your knowledge of physics,
chemistry, and/or biology, As in any experiment, vou are not
allowed to taste any of the samples.

Background information is provided, and students are guided to brainstorm with
their peers to design and conduct an experiment to distinguish between the two
samples and then reporttheir findings (see Appendix D tora complete description
of the rask).
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A good reacher of science, especially at the high schoot level, may review *The
Soda Task”and say, “That’s no different from the way I teach every day.” Indeed,
in many ways this assessment task does represent good instructional practice. It
is hands-on science. It is scientific inquiry.

In order for “The Soda Task” to be classified as an assessment. it must meet
the requirements of Cronbach’s (1970) definition of test:

A test is a systematic procedure for obseiving behavior and
describing it with a numerical scale or caregory system. {p. 20

Whatisitthatidentifies *The Soda Task” as an assessmentactivity rather than
an instructional activity? Clearly the task focuses on student behavior, and that
behavior can be communicated via summary scores or category descriptors. The
real question is whether the task provides for systematic observation.

To answer this question, it is helpful to think about systemaric in a slighdy
unusual way. When used to describe traditional multiple-choice tests. systematic
typically means srandardized, implying that every examinec experiences preciscly
the same condiiions (including the amount of time, stimuli materials, and
response formart). If this interpretation is applied to “The Soda Task,” this
innovative asssssment activity does not qualify as systematic. In “The Soda Task,”
students are allowed to collaborate. Because the group dynamics and skill levels
of the studentsarelikely to vary considerably from group to group, the experiences
within cach group will typically be different, so the activity would traditionally be
considered nonstandardized and, therefore, unsystematic. In performance-based
assessment, however, there is often the desire to make the experience
nonstandardized, just as authentic, real-world experiences are. Thus, a new way
of thinking about standardization and systematization begins to emerge, not as
absolutely precise characteristics and limitations on test-taking behavior, but as
boundarie:iand parameters within which variation occurs as a natural consequence
of diversity among the students participating in the assessment acrivity. Usingthis
interpretation of systematic, “The Soda Task” does indeed provide for systematic
observation and can therefore be legitimately used as an assessment activity.

Whardoes“The Soda Task™ activity describe? What does it document? What
does it imodel? Whom and how does itinform? An analysis of “The Soda Task™
from the perspective of these four questions is fairly scraightforward.

&  Whart does “The Soda Task " describe?

In an carlier version of “The Soda Task,” the behaviors tatgeted were listed
as the following:

Students should be able to:

*  Identfy and apply physical and/or chemical propertics for the purpose
of identification;

S
VPN




Q

ERIC

PAFullToxt Provided by ERIC

38 » Performance-Based Assessment in Science and Mathematics

Use and make measurements using appropriate units;
Formulate predictions based on prior knowledge;
Identify information and steps needed to solve problems;
Test predictions;
Gather dara pertinent to a problem;
Make inferences based on pertinent data;
Draw reasonable conclusions and defend them rationally;
Communica e the strategies and outcomes of a study through written
means;
Communicate the strategies and outcomes of a study orally;
Work cooperatively in a group.
(Baron, Forgione, Rindone, Kruglanski, & Davey, 1989, p. 2)

Each of these objectives clearly identifies the behaviors of interest to the
assessment developerand, by implication, to theassessment user. Theseobjectives
focus on scientific habits of mind (i.e., using information in a systematic way to
answer important questions and to communicate this information in a variery of
ways, both written and oral). Although framed as a science assessment activity,
“The Soda Task” not only supports the concepr of scientific literacy advocated in
Science for All Americans, it also taps the content arca of measurement and the
processes of problem solving, reasoning, communicationl, and connections
promoted in the NCTM Standards. Moreover, this task incorporates, by its very
design, a focus on cooperative social behavior.

o Whar does “The Soda Task” document?

The instructions to the student (sce Appendix D) detail the specific
documentation strategies used. In Part I, each student is to list possible ways of
identifving differences berween the two sodas. In Part 11, steps 2 - 5 focus on
thinking and communicating, rather than doing. As students brainstorm and carry
out experiments, what method of documentation is available to caprure evidence
of the initial assessment objectives? Is this method available to the teacher or tr
the parent or to the student? Steps 1, 2, 3, and 4 require a group written product
of some known dimension. Step 5 requires preparation and delivery of an oral
presentation. Step G requires a final and presumably written group producr Part
11l provides an opportunity for each student to produce some individual
documentation.

The amountof detail in the documentation depends on the compleity of the
experiment and upon the individual student’s understanding of the thoroughness
required. The teacher does have, however, the opportunity to intervene and/or
provide feedback when shown the experimental plan in Step 3 of Tart I

o  What does “The Soda Task"” model?

This assessment activity models scientific investigation in the classic sense.
But it does much more than that. First of all, “The Soda Task” is an interesting
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blend of individual and small-group work. Secondly, it is complex in tapping
multiple goals and facilitating multiple strategies. It is cognitively complex, as
well, in requiring higher-order thinking skills. Fourth, itrequires that each student
cooperate with others in the work group. And, it models for teachers how ideal
instruction should look.

@ Whom does “The Soda Task” inform?

A review of the scoring guide in Appendix D suggests that the dara collected
through this assessment are structured to correlate with the 11 behavioral
objectives listed above. The specific audiences who could be informed through
this scoring guide are determined by the relative literacy of these audiences.
Certainly, to someone familiar with science education, scores in these objective
categories would make a great deal of sense. However, itis fair to ask whether this
information would be meaningful to audiences with less background in science
cducation. How different from a traditional test score can an assessment report
be and still be interprerable by a lay audience?

Properties of Performance-Based Assessment

If an activity “passes” these critical questions, it is appropriate to consider it
an assessment and not just an instructional activity. The next critical questions
parallel the elements listed at the end of Chapter 3. They focus on the properties
of innovation, the majority of which should be present if the assessment is to be
considered high-quality and performance-based.

&  Does the assessment reflect ideal instructional practice?

In reviewing an assessment to determine if it models ideal instructional
practice, it is important to conduct that review in the context of current
understanding of how individuals learn. This means that theassessment developer
must keep abreast of research in cognition.

Research has demonstrated thar hands-on experience with manipulatives is
the most cffective way for children to internalize complex cognitive behaviors
(Slavin, 1991). Research has also demonstrated that instruction that emphasizes
inquiry facilitates higher-order thinking skills in learners. Furthermore, research
has demonstrated that cooperative learning has major social, as well as academic,
benefits for students.

These three facets of instructioral practice suggest the ways in which
assessment should reflectideal instructional practice. Performance-based assessment
should require hands-on experience with manipulatives, should include inquiry-
based stimuli, and should encourage cooperative learning among students.

s
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& Does the assessment incorporate production tasks?

The result of hands-on activities is typically a production task of some sort.
These production rasks may be written or spoken performances, constructed
models, visual arts, or performing arts. But, the production task itself need not be
the only aspect of the assessment for which performance is judged. For example,
the process through which the product is developed can also be a focal point for
theassessment. Thisis often the casein situations where the solution to a problem
isless enlightening than thestrategies followed to solve the problem. Forinstance,
in “The Soda Task” the particular experimental framework that students use to
solve the problem is much less enlightening than the strategies and processes
employed by the students in their scarch for that solution.

& Does the assessment involve the teacher as participantlobserver?

. Because this discussion is about assessment used to inform instruction, it is
appropriate to think of the teacher as participant as well as observer. Of course,
it would be ludicrous to consider the teacher as anything other than the reserved
and aloof test administrator in a high-stakes assessment (i.c., a test used for the
purpose of passing, failing, or promoting individuals). Burt in most classroom
assessments, the assessment activity is a learning experience. If the individual or
group of individuals is stcumped on how to move ahead through the problem, it
makes ccnsiderable sense for the teacher to act as a “nudge” to facilitate that
movement.

Clearly, the extent to which the teacher nudges, and the type of nudging, need
to be noted in the performance documentation. If the nudge is content related,
for example, that documentation is important in understanding the breadth and
depth of contentknowledge demonstrated by the students. Ifthe nudge is related
to processes, the interpretation of the nudge must be relative to those processes.
ff the nudges have to do with behavior problems or group dynamics, then those
nudges must be interpreted in terms of the outcomes related to the students’ abilicy
to collaborate.

Even while participating in the activity, the teacher must always be alert as an
observer. This standard applics whether the teacher is engaged in performance-
based assessment or simply being an cffective and responsive teacher.

& Does the assessment require collaboration?

Successful and effective collaboration is a major socictal and work-place goal
as well as a valued outcome within the context of schooling. Children, like adults,
must practice collaboration across the various groupings of their social microcosm.
Just as diversity and inclusion are paramount socictal goals, so too must they be
underlying characteristics of performance-based assessment used to inform
instruction. The key phrase here is to inform instruction because in no situation
should collaboration be considered in high-stakes assessment programs from
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which promotion, retention, selection, and hiring decisions are made. Until there
is a way to quantify or qualify fairly the individual contributions revealed through
collaborative assessment, collaboration merely clouds the scoring picture.

& Does the assessment prompr investigation?

To say that performance-based assessment must allow investigation is an
understatement. Particularly in science and mathematics, it is more appropriate
to say that performance-based assessment should require investigation.
Performance-based assessment in science and mathematics must capeure the
inquisitive mind. It must employ scientific reasoning processes. It must trigger
hypothesizing and observation. It must encourage trial and error or estimation.

& s the assessment motivational and does it promote natural curiosity?

If performance-based assessment is interesting and engaging, it will be
motivational. Students will want to complete the assessment activity, not because
they must finish within the time allowed, but because something in the rask
intrigues them. It is the hook of intriguc that qualifies a performance-based
assessment as motivational.

Performance-based assessment should be fun for students. Ideally, it should
be fun for a//students. Realistically, performance-based assessment will be fun for
most students, and that in itself is motivational. Students should react to the
ciosing of a performance-based assessment task as the beginning of continued
investigation.

& Does the assessment facilitate the use of multiple strategies?

In life, there is seldom one and only one right way to move from problem
specificationto problem solution. So, too, in performance-based assessment there
should be more than one productive and judicious way to move from the
statement of the problem to the solution.

& Does the assessment yield multiple solutions?

Richard Lesh (personal communication, 1992} is quiteadamantinstipulating
that a performance-based assessment task must lend itself to multiple solutions.
The point is that the probiem to be solved must be sufficiently complex that no
one single solution is always right.

& Does the assessment emphuasize big ideas?
In "The Soda Task™ assessment activity, the problem is to design an

experiment that provides information for decision-making. This process provides
evidence of students’ capacity for using scientific ways of thinkire for individual

3
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and social purposes. Key concepts and principles of science are tapped in this
assessmentas well. The extent to which specific habits of mind are tapped is largely
a function of individual examinees’ responses to the task. ~

&  Does the assessment incorporate multiple goals? .

The presence of mulriple goals in “The Soda Task” assessment is quite
evident. A review of the 11 objectives listed carlier in this chapter indicates that
there are process goals, content goals, and social goals. ¥

&  Does the assessment integrate knowledge and process?

1 As many authors have pointed out, traditional tests in both science and
| mathematics focus primarily (73-96%) onlow-level thinking skills (Madaus .t al.,
I 1992, p. 3). Multiple-choice tests tend to contin items that evoke only
| knowledge-level information from examinees. Thus, onc seldom, if ever, gets
information about process from these tests. Within the measurement field, one
of the major advantages of performance-based assessment is considered to be the
possibility of detecting, by the nature of the tasks, both process and product.

& Is the assessment relevant and topically current? .

It is probably unreasonable to expect that any single performance-based
assessment will be relevant and current for each examinee. There is a high
probability, however, that high school students would be interested enough in
soda, for example, to consider “The Soda Task” relevant. Another important
feature is that this task would undoubtedly be judged as being racially and
ethnically fair.

& Does the assessmene reflect an appropriate level of difficulty?

Like any traditional assessment, performance-based assessments begin as -

design ideas. This design idea typically emerges from an instructional need or
experience. [f the instructional idea is targeted to the appropriate grade level, the
assessment is likely to be appropriately targeted as well. However, as in traditional
assessments, performance-based assessments must be field tested with real students
in order to derermine empirically if the assessment is appropriately positioned. It
is this empirical reality check that ultimately determines whether or not the
assessment reflects an appropriate level of difficulty.

® s the assessment feasible?
What is feasible in one classroom situation may not be in another. Certainly

the administrative case of the performance-based assessment contributes to its
feasibility. But so also does the opportunity, real cost, and complexity of the

4
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assessment. The classroom reacher must be the ultimarte arbiter of what assessment
is feasible to administer in his or her classroom.

& Is the assessment cost effective?

. Although “The Soda Task” is relatively feasible and practical as reported by

Baron et al. (1989, p. 17), its true cost effectivencss must be judged relarive to the

utility of the information derived. Here one could question whether or not the

assessment itself provides sufficiently rich information to warrant the expense of

design, implementation, scoring, and reporting. One might argue, for example,

that because this assessment is so like the traditional instructional format found in N
ZBE a high school chemistry class (experimentation and lab reports) that the addition '
; of this structured assessment is not likely to provide enough new information to
the already available data base to warrant the expense. On the other hand, if the
developmentof theassessmentservesto moveteachers toward systematic observation
of complex cognitive behaviors (multiple goals and multiple strategics), it may be
invaluable as both an efficient and effective acuvity.

& Does the assessment tap higher-order thinking skills?

[nassessing the extent to whicha given assessment taps higher-order thinking
skills, Resnick’s list may be useful (sce end of Chapter 3). Certainly, from this
perspective, “The Soda Task” indisputably taps higher-order thinking skills.

To summarize, a high qualiry performance-based assessment should satisfy
the vast majority of criteria in the Assessment Rating Form at the wop of the next
page. A review of “The Soda Task” is included for purposes of illustration.

If performance-based assessments arc designed from the perspective of these
essential elements, they are likely to reveal important and dynamic aspects of
thinking thatare seldom described or documented for cither teachers or students.
Furthermore, if performance-based assessments are designed to address the
majority of these clements, the activities will indeed model exemplary, student- o

L centered instruction. Finally, if performance-based assessments are designed from
the perspective of this lssessment Rating Form, the potential for providing

I information that will be useful for informing instruction is significant. Just as
“The Soda Task” provides an excellent example of worthwhile performance-based
assessment for the classroom, so too will other assessments having these
characteristics.

\ Organizing the Assessment Development Process

Organizing the development of a performance-based assessment can be a
considerable challenge. Having identified the essential coneeprual elements that
nead to beaddressed, it is useful to have an organizational framework, as well. At
the bottom of the next page is one such basic framework.

Q
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%
i Assessment Rating Form
Characteristics No  Somewhat Very Much >
* Is the assessment equivalent to criterion behavior? X
Does the assessment satisfy the defimtion of rest?
¢ Isit systematic? X
* Does it focus on behavior? X
* Does it yield numerical or category scores? hY .
Does she asiessment have the important properties y
of perjormance-based assessmens?
* Reflects ideal instructional practices? hY
* Incorporates production tasks? X
. * Involves the teacher as participant/observer? X
. * Requires cotlaboration? hY
* Drompts investigation? hY
. * s motvational and promotes natural curiosity? X
R * Facilitates use of multiple strategios? hY
* Yields multiple solutions? X
* Emphasizes big ideas? X
¢ lncorporates multiple goals? hY
* Integrates knowledge and process? X
* Is relevant and topically current? hY
¢ Reflects an appropriate level of ditficulty? bt
o [ feasible? X
o s cost effective? :
) * Taps higher-order thinking skills? X
QUTLINE

PERFORMANCE-BASED ASSESSMENT ACTIVITY
Overview/Purpose:
Time Limit
Materials:
Setup:
Directions:
Follow-up:

Scoring Rubric(s):
(possible solutions)
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Use of this outline is demonstrated below as “The Soda Task” information
from Appendix D is restructured into this framework:

OUTLINE

THE SODA TASK

Overview/Purpose:

The purpose of “The Soda Task” is to determine whether students can

interact both witha sophisticated knowledge basc of important scientific

principles and with other students to reach a conclusion. The content

domain is the physical, chemical, and biological propertics of matter.

[Specific objectives underlying this assessment are listed at the beginning of
this chapter.]

Time Limit: 3-4 class periods

Marerials:
Regular soda Beakers Graduated Cylinders
Dict Soda Tripods Heat Source
Wire Gauze Safety Glasses Aprons

Optional: Yeast, Benedict's Solution. and Glucose Test Strip
References:  Merck Index, CRC Handbook of Chemistry and Physics,

chemical dictionary, and chemistry textbooks

Setup:

Normal laboratory safety procedures should be followed. Studearts
should wear safety goggles and aprons at all times. The teacher will have
to prepare samples of regular and diet soda and label them A and B. The
numb- -ofsamples should be sufficient for each group o conduct several
experiments. The teacher should provide equipment and materials to
support a variety of inquiry methods. /It would appear that luboratory
stations would be the appropriate organizational scheme to be used for this
actinty. However, work tables around which students can sit would also be

appropriate for the brainstorming and writing aspects of this assessment. |
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Directions:

{See Instructions to the Student, Parts | & {1, Appendix D]

Follow-up: ;
[There are no explicit connections berween this assessment activity and -\\
ongoing instruction. However, itis not difficult to think of immediate CN

extensions.  For example, see Instructions to the Student, Parr 111,
Appendix D]

Scoring Rubric:

{Sce Scoring Guide, Appendix D]

It should be noted that, for an activity like “The Soda Task,” the descriptive
materials go well beyond this basic outline.  The categories indicated above
constitute the minimal framework for describinga performance-based assessment
activity.

This organizational framework is useful for at least two reasons. First, it
provides a structure that enables the assessment developer to examine and
reexamine the basic conceprual and operational requirements for the assessment.
For example, it enables a reviewer to have a clear understanding of the purpose for
which the assessment was developed.  This, in turn, provides a vchicle for _
evaluating each of the design characteristics to determine whether or not it is N
consistent with the purpose of the assessment.
Second, it serves as a continual prompt for the assessment developer so that
critical elementsare noz overlooked or assumed. Itisindeed a dangerousadventure
to develop performance-based assessment with few or no structural reminders.
Thus, if onc combines the structure of the organizational outline with the essential
clements of the Assessment Rating Form, there is a reasonable probability that the
development process will yield a rich and meaningful performance-based assessment
activiry.
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Chapter 5
How Can Scoring Rubrics
Communicate Complex Information?

This chapter provides an overview of the use of human judgment
in scoring student performance. The process of developing scoring
rubrics is described, including holistic versus analytic scoring,
determiningscore points, and articulating content and performance
standards.

Though some of the terminology may be recent, performance-based assessment
actually predates multiple-choice testing by hundreds of years. Testing experts
around the world have struggled with the same issues now being faced in scoring
performance-based assessments. These issues are the time required for scoring,
accuracy and reliability of scores, and usefulness of the scoring information.

The information gleaned frorn a performance-based assessment activity has
limited usefulness if it cannot be communicated, aggregated. or tracked in a
concise manner. Without the translation from observed behavior to numerical
scale (quantification} or category system (qualification), the information is useful
only to the extent that the user can retain the details accurately. Given a typical
context for instructional assessment in a classroom of 25-30 students, it quickly
becomes clear thar asking a teacher to remember the details of each individual
student’s behavior or even of each collaborative team’s behavior would be an
unreasonable expectation.  There needs to be a system for managing rich
information. This system is the scoring guide, or rubric.

Scoring rubrics for performance-based assessments are essentially the scoring
templates that are superimposed on performances in order to translate those
performances into bricf descriptors (i.c., numerical scales or category systems).
Scoring rubrics in science and mathematics are heavily influenced by those that
have been used in the direct assessment of writing.  Wiggins, Browne, and
Houston (1991) point out this interesting picce of information about the word
rubric:

Arubricisasetof scoring guidelines for giving scores to student
work. The word derives from the Latin word for red and was
once used to signify the directions for conducting religious
services, found in the margins of liturgical books-—and written

i red. (p. G-10)

The "idcal” test from the perspective of teachers and administrators may be
one that could be administered in about 20 minutes, is self-scoring, diagnostic,
prescriptive, and comprehensive, and which provides accurate and meaningful
informarion to students, parents, and decision makers.  The “ideal” multiple-
choice test does not exist, and it would be a mistake to think that performance-
based assessments can accomplish all of these goals cither,
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The search for such a test will probably never end. In fact, this quest is full
of contradictions. A test that can be administered in only 20 minutes can hardly
be cither diagnostic or comprehensive. An effective diagnostic assessment tool or
an effective comprehensive assessment tool simply requires more time. A test that
is self-scoring eliminatesthe possibility of evaluating individually crafred responses,
often the best source of diagnostic information. In fact, the more authentic the
performance-based assessment is, the less likely itis that the assessment will serve
multiple purposes. It is important te remember that from whar educarors now
knowabout performance-based assessment, the demands on time fordevelopment,
administration, and scoring and interpreting results often exceed those for
traditional assessments. Thus, the investment in performance-based assessment
must focus on important knowledge, processes, and skills that are notr more
effectively and efficiently assessed in more economical ways.

To develop a scoring rubric, it is important to begin by revisiting the stated
purpose of the assessment. This purpose will determine the level of specific detail
required in the scoring tubric. Ifthe purpose of the assessment s to identify which
students have mastered a particular unit of instruction, for example, the rubric
need support only two decisions: mastery, non-mastery. If, however, the purpose
of the assessment is to yield diagnostic information about a student, the rubric
must be sensitive to inany more variations in performance than are revealed in a
dichotomous scale.

Similarly, if the purpose of the assessment is to reveal relative sirengths and
weaknesses with respect to a broad domain of conten: and process, the scoring
rubric must reflecr that breadth and depth. If, on the other hand, the assessment
is to be used to reflect relative strengths and weaknesses with respect to a narrow
and focused domain of content and process, the scoring rubric must target those
specifics. If the assessment is designed to be diagnostic, the assessment must be
chunkable into the small building blocks of learning, with the goal being to
identify deficit areas to which intervention can be applied to improve rhe chances
of success in the next content chunk. If the goal is to determine competency or
mastery, collaborative efforts may be inappropriate. After all, mastery is typically
defined on individual terms. Would itbe fair to determine mastery based on group
performance?

The consequence of selecting one or more of these foci is not unique to
innovative testing practices. Itis not because educators are exploring performance-
based assessments that they have to make a decision about purpose and then live
with some of the implications of that decision. Just because a new term has been
coined and the rhetoric for revolurion is energizing, there is still the issue of fair
use of test information. The development of a rubric that does not address the
purpose contributes as much to misuse as does the development of an assessment
task that does not address the intended purpose.

Performance-based assessments are supposed to be rich with information
abour how students learn and about what they have learned (i.c., the process and
product of learning). However, the richer and more complex the assessment
activity and the more itis sensitive to individual differences with regard to thinking
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strategics, the more unlikely it is chat the assessmenc will function as a diagnostic
assessment for every student. Itis highly likely that the assessment activiry will be ,
diagnosticonly if the studencchooses forit tobe. In “The Soda Task,” for example, .
it the assessment had not requested that the students make lists, and be prepared ‘
to explain choices, the process inforrnation would have been available only for
those students for whom this documentation was a natural and normal activity.
For those students with less concern or interest in documenting the steps in
designing the experiments, this inforniation would have likely been lost.
Clearly, therefore, the purpose of the test is closely tied to the documentation
strategies chosen. These two clements of assessment design limit and define the
scoring rubric in very practical ways.
Just as in other forms of tests, performance-based assessment must have a
scoring framework or template thar can be used to ascertain the correctness of «
different responses. In the case of performance-based assessment, correctness is not
the same as one right answer per question. Itisa continuum of right answers with
characreristics and properties designed for individually scoring the performance,
rather than fixed numbers or words. Because 2 continuum of right answers is the
norm, not the exception, the structure of both the scoring guide (rubric} and the
training directions for implementing the scoring guides must be scrutinized
carcfully.

Rubric Development

. In traditional test development, the process of identifving the key or the

: correct response is initially performed by the item writer. Then, as the item is

reviewed by various content, measurement, and editorial experts, the key s .
constantly scrutinized. Once agreement has been reached abour the scructure, '
wording, and key, that item is then field-tested. With the collection of dara from

the field tests, the item is then reevaluarted, including an empirical verification of :
the key. .

The process of developing the key for performance-based assessment s
parallel to the process described above. An assessment activity (item} is developed
tor which a key (set of correct responses or valid characterization of correct
responses) is developed. This key, or scoring rubric, is then reviewed dlong with
the assessment task both before and after field-testing, ar which time empirical
feedback is available to inform revisions. The scoring rubric is, of course, mare
complicated than a single letter denorting one of multiple options, but its intent
and use are the same. It is the standard against which student performance is
judged in order to determine achievement of the examinee. The scoring rubric is
the mechanism for moving from student behaviors to numerical scores or category
descriptions.

In order to identify the steps thatareimportant in the development of scoring
rubrics, the history and growth of the direct assessment of writing movement
provide the most usetul information, The parallel between the task of producing
awritten product and that of completing a performance-based activity providesa
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wealth of experience to draw upon in developing rubrics, training raters, and
processing large numbers of product outcomes.
Stalnaker (1951) defined writing assessment as follows:

The essay question is defined as a test item which requires a
response composed by the examinee, usually in the form of one
or more sentences, of anature that no single response or pattern
of responses can be listed as correct, and the accuracy and
quality of which can be judged subjectively only by one skilled
orinformed in the subject. The most significant features of the
essay question are the freedom of response allowed the examinee
and the fact that not only can no single answer be listed as
correctand complete, and given to clerks to check, buteven an
expert cannot usually classify a response as categorically right
or wrong. Rather, therearedifferent degrees of quality or merit
which can be recognized. (p. 495)

In the development of scoring rubrics, it is particularly important to atterd :"_
to the “freedom of response” element quoted above and discussed in Chaprer 4.
It is the relative unpredicrability of this response that presents the greatest
challenge to rubricdevelopers: the rubricmust enable raters to translate performance .
of varied types and at various levels to a scoring continuum in a fair and reliable N\
way. In other words: N

The fewer the restrictions on assessment responses, the greater
the reliance on humanjudgment for interpretation. (Jorgensen,

1991)
Holistic Versus Analytic Scoring

There are two major categories of rubric design thatare used in performance-
based assessment: holistic and analytic. Holistic scoring is when raters make a
single, overall judgmentof the quality of the response (Hogan and Mishler, 1982).
Analytic scoring is when raters score cach performance on specific and different
elements of the task, with the combination of these elements reflecting overall
performance. In each case, there are criteria for levels of performance that are
decided upon by expert judges. These criteria are clearly articulated, and scorers
or raters apply these criteria to each performance example. The quality control
checks on scoring focus on the ability of raters or scorers to apply the criteria
consistently.

In terms of “The Soda Task,” note that the scoring rubric (Appendix D)

- indicates that there are nine distincr aspects of performance that are to be judged.
Ratings on these nine can then be aggregated to form a composite score for the
assessment task. This framework is analytic because it focuses the rater on specific
and di..erent elements of the task. '
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If. however, the scoring rubric asked only if the group were able to design an
experiment to investigate the problem, the scoring would be holistic because the
raters make a single, overall judgment about the quality of the response.

These differencesin level of detail for reporting are a potent reminder of why
the scoring rubric must be in concert with the purpos¢ of the assessment. If, on
the one hand, diagnostic information is desired, an analytic scoring rubric would
be desirable, perhaps indispensable. If, on the other hand, the assessment is
intended to presenta comprehensive picture of performance, then holistic scoring
may be all thar is needed.

An example from writing may be useful at this point. Consider an assessment
to determine whether students can write a persuasive letter. If this task were
administered at the end of the vear, a holistic scoring rubric would provide an
overall assessment of students’ capabilitics. If the assessment were going to be used
to tailor instruction in writing, an analytic scoring rubric would focus not onlyon ,
the overall quality of the persuasive letter bur also on the mechanics, vocabulary,
synrax, tene, and organization. Ifthe rubric used is holistic, informartion necessary
to railor instruction is not likely to be available withour returning to the original
response and evaluaring it for specific clements of writing. If, however, the rubric
is analytic and the elements of the analytic rubric are clearly connected to
instruction, there would be no need o return to the original document. The rrade-
offs are between the level of derail in the informarion provided by the scoring
rubric and the time required in scoring,

As is clear in “The Soda Task,” there is a definite relationship between the
underlyinginstrucrional objectives (see Chapter4)andtheelements to be formally
scored (see Appendix D). Itisonly the second objective listed (students should be
able to use and make measurements using appropriate units) that is not explicitly
included in the rubric. Implicit treatment of this objective suggests thar the
developers believe thar this skill is important in the task bur does not warrant
separate reporting for the test constmers.

By linking the scoring rubric directly to the objectives, “The Soda Task”
developers provide an excellent exampic of how the content objectives underlying
the assessment task can be used ro structure the scoring and reporting process, In
asense, the analytic scoring rubric maps for the user the content standards for this
assessment. If the assessment task is developed for a clearly articulated purpose,
then the linkages between the behaviors of inrerest (objectives) and the scoring
rubric should be easily identifiable and clearly reasosiable.

Holistic scoring is notintended to provide derail through the scoring precess.

Whether holistic scoring or analytic scoring is the appropriate vehicle for use
depends upon the purpose of cach assessment task and its intended use, It is
reasonable to expect that assessments used within the classroom for the purpose
of instructional feedback to the teacher and student will be analytic racher than
holistic.

Part of the decision abour which type of scoring rubric to use is based upon
how accurate or stable the informarion obtained must be. This question leads
directly o the questionof reliability. Afteralmost 20 years' experience in the direct
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assessment of writing, it has been estimated that interrater reliability runs .20 or
above when a holistic scoring rubricis used. Inanalyticscoring situations, the data
tend to be similar (Hogan and Mishler, 1982). The extent to which these results
may generalize from the direct assessment of writing to otherareas of performance-
hased assessment is a question yet to be answered. Each developer can contribute
to this knowledge base by researching questions like these throughout the
development and implementation of performance-based assessment.

Other issues may impact decisions about which approach to scoring—
holistic or analytic—is better. For example, it is generally faster to make fewer
decisions per assessment than to make many decisions. Thus, given certain time
constraints, it may not be feasible to use analytic scoring rubrics. On the other
hand, if the situation demands fess global information, holistic scoring may not be
adequate.

Like so many of the issues touched upon carlier in chis text, there are no right
or wrong decisions that can be applicd across the board. Reflect upon the purpose
of vour assessment and les the decisions that follow support that purpose. Balance
the pros and cons, or costs and benefits, of cach decision and learn as development
proceeds. The field of performance-based assessment is too new for anyone to
dictate the right way to do things. Everyone is learning by doing.

Traditional approaches to rubric development within the field of writing
provide a useful model for rubric design in general. The chart on the next page
shows typical steps in the development of a rubric.

The lists for holistic rubric development and analytic rubric developmentare
quite similar. One notable difference is the dependence on real performances for
clarification of the score points underlying the holistic scoring continuum. This
is an essential way to characterize the score points because examinees may find
many different ways to demonstrate achievementat the differentlevels. Consider,
for example, a scoring system that classifies student pertormance as master or non-
master. Essentially, there needs to be only one score point on this continuum.
This point represents master. An examineeis eitherat or above that point, orbelow
i.

The point of interest in this scoring scheme is the characterization of the
minimal requirement to demonstrate master performance.  Because of this
relatively gross categorization of performance, it is likely that there will be many,
many different ways in which an examinee can demonstrate master performance.
In this situation. it may be most efficient for the rubric developers to simply list
essential criteria for the master category rather than scarch for exemplags of the
multiple ways to demonstrate this fevel of achievement.

Determining Score Points

The decision about how many score points are appropriate for a particular
asessment activity depends, again, upon the purpose of the assessment and the
mformation needs of the assessment consumers. [ master/non-master is the only
designation required, one score point is adequate to distinguish beeween these two
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RUBRIC DEVELOPMENT

HOLISTIC

Assemble content and grade-level experts
Review purpose of the assessment

Examine samples of student responses to the
assessment task

Discuss the number of score points required

Classify the sample performances into the
designated score points or construct
prototypes of the different score points

Discuss the characteristics that separate
performances into these score points

Select or construct exemplar performances for
use in training other raters to use the scoring
rubric reliably

Ty out the scoring rubric

Resolve discrepancies and revise the rubric or
exemplars as required

Develop and try out a training program wich
a focus on level of interrater reliability
obtained with given levels of training,

ANALYTIC

Assemble content and grade-level experts
Review purpose of the assessment

Discuss the rumber of score points required
Specify the clements of the performance to be
evaluated

Discuss the characteristics that determine
score points for each element

Identify real responses or write prototvpes of
each of the dit¥erent score points

Select or construct exemplar performances for
use in training other raters to usz the scoring
rubric reliably

Try out the scoring rubric

Resolve discrepancies and revise the rubric or
exemplars as required

Develop and try out a training program with
a focus on level of interrater reliability
obtained with given levels of training,

catcgories of performance. If, however, there is interest in making finer
discriminationsamong examinces for other reasons (includingplacement, grading).

more score points are required,

The number of score points that can legitimarely be supported by an
assessment depends upon the ability of the assessment developer to define
performance standards. That is, cach score point must convey with meaning a
clearly articulated and differentiated level of performance. As Wiggins (1990)

startes:

Standards are specific and guiding pictures of warthy goals,

Standards are not abstract aims, wishful thinking. or arcane

psychometric tricks. (p. 20)
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In reviewing “The Scda Task” scoring guide (Appendix D), note thart there
are four score points identified: Excellent, Good, Fair, and Poor. In scoring
performances, the raters would be trained to implement this scale by examining
prototypes or exemplars of cach of these score points and, most probably, some
performances which seem o fall somewhere in between these score points. These
prototypes become a very effective vehicle for communicating precisely to
teachers, students, and parents just whar these performance standards are.

Voltmer (personal communication, February 1991) suggests that a rubric
should have an even number of score points, perhaps four (4) or six (6). She
particularly recommends against having five (5) points on the scale because that
point system resembles the traditional A, B, C, D, and F grading scale. Havingan
even number of score points encourages the raters to make discriminating
decisions about each performance. With an odd number of score points, the raters
may tend to use the midpoint “comfort zone.”

Relative to what labels to give the sclected score points, there is infinite
flexibility. For example, the score points may be described by numbers, letters,
words, or phrases. It is important, however, that these labels convey something
meaningful to the information users (i.c., teachers, students, parents,
administrators). Thus, for example, the score point representing the highest level
of achievement might be labeled Exceptional Achievement and the lowest level of
achievement might be labeled Inappropriate Response, following guidelines in the
direct writing assessment. Labels such as Awesomeor Totally Bad, while part of the
language of this generation of students, may be ambiguous to other users and do
not communicare in terms related to the assessment task.

Because performance-based assessment is innovative and likely to seem quire
unusual to many constituencies of schools, it seems sensible to communicate
performance outcomes in ways that contribute to understanding the value of
innovative assessment. For this reason, it is particularly importaat for developers
and users of performance-based assessment to think about both the information
capturcd by the scoring rubricand the information conveyed by the score points.
Labels for those score points are primary vehicles for communication.

Articulating Content and Performance Standards

The movement from assessment design toscoring to reportingof performance
standards completes a cycle that begins with content standards (Sce Figure 2).

It is important to remember that there is a difference between conrtent
standards and performance standards. Determination of content standards must
be made before the stage is set for developing the performance-based assessment.
Determination of performance standards is made in the course of developing the
scoring tubric.

An cxample of movement around this cycle comes from the National
Assessment of Educational Progress (NAEP). The content standards for the 1990
Mathematics Assessment were derived from the NCTM Standards. Though only
a few of the test questions used by NAEP are released, the scoring descriptors
illustrate the difference between content standards and performance standards.

Gl
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Content Standards

7

Reporting Scores and Assessment Design
Performance Standards and Implementation

L

Scoring Based on
Performance Standards

Figure 2.  Movement from assessment design from content standards to
reporting of performance standards.

In The LEVELS of Mathematics Achievement (Bourque & Garrison, 1991),
three achievement levels are defined: 1) Basic, 2) Proficient, and 3) Advanced.
Basic is described as “partial mastery of knowledge and skills.” Proficient is
described as “solid academic performance.” Advanced is described as “superior
performance.”

In order for consumers to understand these score labels, however, further
articulation is necessary. Basic is further defined as denoting partial mastery of
knowledge and skills that are fundamental for proficient work. Proficient is
defined as representing solid acalemic performance. Advanced is defined as
signifying superior performance beyond proficient grade-level mastery (p. 5).

Even these enhanced descriptions offer very little to the informarion user. So
NAEP has enlarged and elaborated descriptions of the levels in a way that clearly
connects the performance standards to the content standards underpinning the
assessment:

Basic: Partial Mastery of Knowledge and Skills

Fourth-grade students who are performingat the basic level should be able to
solve routine one-step problems involving whole numbers with and withour the
use of a calculator. They should also be able to use physical materials and pictures

to help them understand and explain mathematical concepts and procedures.
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Students at this Ievel are beginning to develop estimation skills in measurement
and number situations and should understand the meaning of whole number
operations. For example, students performing at the basic level should be able to
link the meaning of multiplication with the symbols needed to represent it. These
studentsare also beginning todevelop concepts related to fractions and read simple
measurement instruments. Fourth-grade students performing at th= basic level
should also be able to identify simple gecometric figures and extend simple patterns
involving geometric figures. These students should be able to read and use
information from simple bar graphs.

Proficient: Solid Academic Performance

Fourth-grade students who are performing at the proficient level should have
an understanding of numbers and their application to situations from students’
daily lives. The proficient student should be able to solve a wide variety of
mathematical problems: use patterns and relationships to analyze marhemarical
situations; relate physical materials, pictures, and diagrams to mathemarical ideas;
andfind and use relevantinformation in problemsolving. Fourth-grade proficient
students should understand the numbers and concepts of place value and have an

understanding of whole number operations, as well as a facility with whole number
computation. For example, students should be able to solve problems with a
calcularor and use estimation skills to solve preblems. Proficient fourth-grade
students should understand and use measurement concepts such as length; be able

to collect, interpret, and display data; and use simple measurement instraments.
Advanced: Superior Performance

Fourth-grade students who are performing at the advanced level should be
able to demonstrate flexibility in solving problems and relating knowledge to new
situations. They should be able to use whole numbers to analyze more complex
problems.  Their understanding of fractions and decimals should extend to a
number of representations.  Students ac this level should determine when
estimation or calculator use is an appropriate solution to a problem, as well as read
and interpret complex graphs, Advanced fourth-grade studentsshould also be able
1o use measuring instruments in non-routine wavs. These studentsshould be able
to solve simple problems involving geometric concepts and chance.

NAEP is clear in ditferentiating articulation berween content standards and
performance standards.  Furthermore, NAEP provides concrete and explicit
examples of precisely how the expected behaviors are translated into test questions
tsee Examples 1, 2, & 3: note that these questions are not performance-based
assessment activities, but they illustrate clarity in communicating behaviors.)

The challenge for developers of performance-based assessments is to have a
clear understanding of what constitutes hard content in science and machematics,
and how content standards can be translated into reasonable and appropriate
performance standards. Wiggins (1991) suggests, “Real (performance) standards
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enable all performers to understand their daily work in terms of specific exemplars
for the work in progress, and thus how to monitorand raise their standards” (p.20).
The articulation of content standards into real, understandable performance
standards is a critical step in the effective use of performance-based assessment in
the classroom. It is just as critical that these performance standards be debared
openly and communicated widely.

Example #1. Fourth grade, basic level

O O O O O
O O O O O
O O O O O

Write a multiplication sentence to find the number of circles.

J x 5 =B

Example #2. Fourth grade, proficient level

On a flight from Los Angeles to New York, the cost of a fare was $400.
Every scat was sold. What additional information do you need to find the
total for all fares?

A None
B The number of employces on the plane

© The number of passenger seats on the plane
D  The distance from Los Angeles to New York

Example #3. Fourth grade, advanced level

The table below shows some number pairs. The following rule was used to
find each number in column B.

Rule: Multiply the number in column A by itsclf and then add 3. Fill in
the missing number, using the same rule.

A | B

2 7=(2x2)+3
3 12

s

28
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Chapter 6

. How Can Teachers Be Informed Consumers?

This chapter provides guidelines for consumers of performance-
based assessments. The guidelines aid in reviewing commercially
developed assessments, as well as those developed by colleagues or
available in the public domain.

The field of performance-based assessment is growing rapidly. Teachers are
beginning to develop performance-based assessments in the classroom, and test
publishing companies are marketing assessments that carry the label of anthentic,
performance, performance-based, or portfolio assessment. However, one of the
directions in which test developers have not moved very far is toward systematic
review procedures for these increasingly complex assessments.

In traditional multiple-choice test development, there are widely accepted
and relartively uniform procedures that govern the production of tests. Evenin the
arca of informal or classroom assessment, there are straightforward steps to follow
inorder toincrease the likelihood that the product developed will be reliable, valid, .
and useful {e.g., Bloom et al., 1971; Popham, 1988). In the area of innovative .
assessment, however, guidelines are not readily available.

As performance-based assessment continues to grow in acceptance, value, and
use, it becomes increasingly important that consumers have some reasonable
frameworks for comparing or reviewing these innovative assessments. Of course,
frameworks will change as the field becomes more and more sophisticated, but it
is helpful for teachers, administrators, critics, publishers, and test professionals to
havesome initial frames of reference for evaluating performance-based assessments.

One of the reasons that measurement professionals are able to articulate such
thorough review procedures for traditional multiple-choice test questions is that
there is substantial breadth and depth of experience in the field. That experience
is only just beginning to accumulate in the area of performance-based assessment,
bur as work continues, the tools for review are beginning to emerge.

One reasonable frame of reference, the Assessment Rating Form, was presented
in Chaprer4. Thislist of essential elements was used to evaluate “The Soda Task”
and provides a sound basis for discussion and reflection.

Another tool, which is a direct outgrowth of work with elementary and
middle school teachers designing performance-based assessments in science and
- mathematics, is the Performance-Based Assessment Checklise. As with any frame of

' reference tool, the Checklist has no right or wrong answers; it is intended to guide
consumers through the review process in a systematic manner. The only right
answers arc those that are right for the specific context and purpose for which the
performance-based assessment is being reviewed.

If one were evaluating “The Soda Task” for possible use in a eleventh-grade
chemistry class, the Performance-Based Assessment Checklist might be completed as
fetlows:
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PERFORMANCE-BASED ASSESSMENT CHECKLIST!

Name of Task: “"-»7-: . .7
Name of School: =+ .« v = o~ ~
Grade Level: Date:
Subject Area(s):

Evaluator:

Task Code:

4.

Q

What is the wopic to be focused on?  Scientific investigation

Is the topic broad enough that assessments beyond knowledge of factual material

can be developed? Yes

What are the goals for the Performance-Based Assessment Task?
Students should be able to meet the 11 objectives listed in Chapter 4.

Check the levels in each of the domains that the Performance-Based Assessment

Task addresses.
PSYCHOMOTOR! AFFECTIVE:

Perception

Receiving v/

Set Responding v/
Guided Response Valuing
Mechanism Organization

Complex Overt Response
Adaptation
Origination

Value Complex

COGNITIVE?

Knowledge v/
Comprehension ¢/
Application ¢/
Analysis ¢/
Synthesis v/
Evaluation ¢/

Check the skills that the Performance-Based Assessment Task allows the studens

to demonstrate.

Classitying ¢/
Communicating: Speaking v/
Reading v/
Constructing Hypotheses ¢/
Couvperation/Collaboration v/
Creative Thinking ¢/

Critical Thinking v/
Data/Information: Locating ¢/
Analyzing/Interpreting ¢/
Detining Operationally ¢/

Drawing Conclusions v/

66

Listening v/
Writing ¢/

Organizing v/
Evaluating v/

ERIC
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Experimenung/Investigaung v/
Formulatng Models v/
Identifying and Manipulating Variables v/
Infering v/
Interpreting Literature NA
Measuring ¢/
Observing v/
Predicting v/ .
Problem Solving: Idenufving Problems v/ Formulanng Problems v/
Formulating Possible Solutions v
Choos g Optimal Solutions v/
Evaluating Resules v/
Complex Problems v/ Multistep Problems v/
Synthesizing Knowledge From a Variety of Sources v/
Using Mental Computation Strategies o/
Using Estimation Strategies v/
Using Map and Globe Skills NA
Using Reterence and Study Skills v/
Using Space/Time Relationships NA

Does the Performance-Based Assessment Task call for:

actjve student learning? Yes v/
divergent thinking? Yes v/

holistic activities? Yes o/
Is the Performance-Based Assessment Tusk:

at the appropriate level of difficulny?

feasible for implementation within the constraints
under which the teacher must work (space and
equipment, time, and rypes of students}?

feasible for the student 1o complete the activity
with a sense of closure and accomplishment?

cost effective?

guided by clear directions 1o the teacher?

guided by clear directions to the student

Does the Performance-Buased Assessment Task have:

muluple goals?

activities that allow for integration across
different subject areas?

motivational value?

activities that are constructed around currendy or
recently taught powerful idess atan appropriate
place in the curriculum?
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+ activities that challenge the student not just to
lacate and reproduce information but to interpret,
analyze, or manipulate information in response to a
question or problem that cannot be resolved through

routine application of previously learned knowledge? Yes¢/  No
+ activities that can be adapted to accommodate
individual differences in interests or abilities? Yes¢/ No
¢ variety? Yes#¥  No
+ progressive levels of difficulty or complexity? Yes¢/  No
+ life applications? Yes/  No |
+ full range of goals addressed? Yes/ No '
* concrete experiences? Yes¢/ No
+ activities that connect declarative knowledge with
precedural knowledge? Yes#¥ No
¢ valid content? Yes/ No
* extension activities? Yes¢/  No -
9. Has a rubric (scoring guide) been designed? Ys¢/  No

If Yes, is it holistic, analytic, 4 or mastery?
How many poinis? 4

How many scores? 9
10. [s the rubric consistent with the stated purpose? Yes/  No

1. Are data available? lesy/  No
If Yes, where? i
Have results been reported? Yes¢/ No v

in what form? with what implications?*

12. Have standards been set? . Yes Nov/
If Yes, what are they?

13. Will the results be meaningful to the users? Yes/ No v
If Yes, how?

14, [nitial Small-Scale Tryout Repore:

15. Field-Test Repore:

' Original conception and design by Ellen Marie Moore, Independent Consultant to ETS,
Rising Faun, GA, 1991, E"IZS‘exprr:mg‘mtirudeﬁ)rr/;iximpormm work. (Copyright - 1991
by Educational Testing Service. All rights reserved.)

¢ Simpson, 1960)

v (Krathwoh! ct al., 1964)

* (Bloom et al., 1956)

S (Baron, 1990, 1991; Baron et al..-1989)
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There is no “key” to this questionnaire because the rightness or urongness of
the responses is a function of the purpose for which the performance-based
assessment is being reviewed. In the case of 4ssessments developed withour the
support ofa major research project, the match between theassessment characreristics
and the Performance-Based Assessment Checklist is not likely to be as complete as it
is with “The Soda Task.” However, the process of going through these questions
can be of value in refining the assessment and identifying gaps in the development
process, as well as in providing a basis for adoption decisions.

This Checklistis not intended to be a scoring rubric. Do not add up the total
number of Yes responses, for example, to give the assessment under review ascore.
These questions are nort of equal value. They serve as a frame of reference for
decision making. They may identify an area that was not covered, prompt the
expansion of the assessment in certain ways, or confirm the direction undertaken.
The overriding question, of course, is whether or not the assessment meets the
needs of the user.

Linn er al. (1991) provide still another frame of reference for reviewing
performance-based assessments.  They address some different aspects of the
assessment activity that may be useful in combination with either the Assessment
Rating Form (see Chapter 4) or the Checklist above. These authors suggest the

following criteria for reviewing performance-based assessment activities:

*  Censequences of Use

*  Fairness

*  Transfer and Generalizability
¢ Cognitive Complexity

¢ Content Quality

*  Content Coverage

e Meaningfulness

*  Cost and Efficiency

Some of these characteristics are consistent with areas covered in the
Performance- Based Assessment Checklist. Someare not. For example, “Consequences”
and “Fairness” are not included in the Checklist but are important criteria to
consider.

A review of “The Soda Task,” for instance, should thoroughly examine the
consequences of implementing this type of asscssment. This question might be
answered in terms of instruction: Would this assessmentserve asa powerful model
for high-quality instruction, or does it support rote memory or routine problem
solving? Does this assessment have positive consequences for learning? What are
the consequences for use of the score information? Would scores based upon
collaborative work be interpreted as individual dara, or would information about
individual performance be interpreted as problem solving when it represents,
instead, recitation of others’ ideas?

In terms of fairness, does “The Soda Task™ represent the kind of instructional
activity that the majority, if notall, of the students have had during their chemistry

GY
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course(st? “The Soda Task™ cannot be a fair and equitable assessment for all
students if students have had unequal access to practice in this type of activity.

In terms of ransfer and generalizabiluy, opportunity is provided to sce
whether skills demonstrated on “The Soda Task” are also evident in similar or
parallel activities. Interms of cognizive complexiry, there islittle doubt that the task
taps higher-order thinking skills. In terms of content guality, coverage, and
meanngfiulness, "The Soda Task” engages students in the full range of processes
and skills that underlie what scientists do.

Finally, in terms of coss and effictency. it seems reasonable to assume that the
equipment required for “The Soda Task™ is readily available in high school
chemistry classrooms, and any special materials are inexpensive. Whetker this
assessinent activiry is the most efficient for the purpose is hard to tell. Tt is possible
thatother. less expensive, and shorter assessment activities would yield comparable
dataabout individuals and groups. Surely there will come atime when these types
of assessments will be conducted through simulation or virtual realiry aca minimal
costof time, dollars, and tacilicies. Given the state of the art i performance-based
measurement ai this time, however, "The Soda Task™ seems to be quite reasonable
in terms of both cost and efticiency.

These three trames of reference are offered as alternative and somewhat
complementary tools for reviewing performance-based assessments whether they
be locally developed or commercially available. The bottom line, regardless of
which review strategy or combination of strategiesis selected, is that the assessment
must satisty the purposes for which it is being used, and the information
disseminated relative to performance on the assessment must be accurate and

meaningtul.




Chapter 7
What Are Critical Questions About

Performance-Based Assessment?

This chapter closes the book with a presentation of important bu,
as yet, unanswered questions. These include questions of equity,
fairness, consequences of use, and concerns shared by theoreticians
and practicioners abour the value and appropriateness of
performance-based assessment.

As Ruth Mitchell, a well-recognized contributor to the field of innovarive
assessment, says: “Alternative assessments can take as man' forms as imagination
will allow” (cited in Willis, 1990, p. 4). Mitchell’s statement is a powerful
reminder that innovative assessment requires creativity. [t requires a paradigm
shift in how one thinks about tests. 1t requires a paradigm shift in terms of how
tests function within the culture of the school. It requires a paradigm shift in the
role of teachers in the relationship between instruction and assessment.

Making these paradigm shifts while being creative is one of the challenges in ..
the arca of performance-based assessment. It takes time to be creative, and time .
is money. But as Mitchell reminds us, the limits for this type of assessment are

defined only by one's imagination. It is exciting to have the opportunity, the
flexibility, and the challenge for creativity both in thie professional measurement
community and in the classroom.

It is critical to the emerging field of performance-based assessment that
classroom teachers remain involved as developers, scorers, and critics. Without the
classroom as a research site for the development and refinement of performance-
based assessment, thereare likely to be fundamental flaws in the assessments. The
act of juggling traditional job responsibilities and the additional challenges of
developing performance-based assessments will also require a paradigm shift.
Because itis imperative that teachers and administrators remain actively involved
in assessment development, some relief from responsibilities in other areas must
be sought. Invoivementin pcrformancc-bascd assessment must not become “just
one more thing for busy teachers to add to their day.”

In becoming partners with the professional measurement community,
educators (teachers and administrators) must shift from a practitioner paradigm
to a rescarch paradigm. There are many more unanswered questions about
performance-based assessment than there are answered ones. Classroom teachers,
in particular, are the key to answering these questions because of their ‘nsights and
daily experience with instruction and assessment.

Some of the issues on the research agenda for performance-based assessment

"
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e What is the difference berween instruction and assessment?

e Will performance-based assessment enable students who know the
content but'perform poorly on traditional tests to demonstrate more
clearly what they know?

»  Will performance-based assessment avoid the pitfalls of traditional tests?

»  What is the impact of student collaboration on scores?

*  Whar are the cost implications of performance-based assessment and
whar are the payoffs?

Can scoring be accomplished cfficiently and accurately?

¢ Wharare the reporting constraints/requirements for performance-based
assessment?

o What will ensure the connection berween instruction and performance-
based assessment?

> How manageable is performance-based assessment?

*  Whar are the implications for teacher training inherent in the use of
performance-based assessment?

¢ Willanew generation of psychometric theory be developed to accompany
performance-based assessment?

The discussion that follows claborates on this agenda.
& What is the difference between instruction and assessment?

There isa fundamental tension berween using performance-based assessment
in instruction and using it to evaluate accountability. Frequently, in fact, it is
espoused for both. One cannot read Amierica 2000 or listen to reports from the
National Education Goals Panel without sensing the push to use performance-
based assessment for both purposes.

Regardless of whether a test is multiple choice or perfermance based, the two
purposes of assessment remain distinct. Simply applying the principles of matrix
sampling will nct convert an instructional assessment into an accountability
assessment. There is not likely to be one approach or methodology that will meer
the needs of both adequately.

Historically, accountability assessment is a top-down testing program thar
holds states, school systems, schools, and sometimes teachers accountable for
specific levels of learning, The 1970s and 1980s are full of examples of statewide
criterion-referenced or comperency-based tests used for promotion, retention,
and credentials for high school completion (i.c., certificate of attendance versus
diploma).

These tests clearly determined where teachers placed their instructional
emphasis, because the stakes for students, as well as educarors, were high. So,
teachers spent weeks preparing their students for the tests, wirh drill and practice
in test taking as well as in the content to be covered. As Madaus et al. (1992) state,
this concern about top-down accountability measures seriously conflicred with
what good teachers wanted to do in science and mathematics classrooms,

M.
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Although this text has used the phrase performance-based assessment as an
umbrella term to include many other descriprors, Meyer's (1992) definition of
authentic assessment provides an interesting perspective on instruction and
assessment.  She states, “In an authentic assessment, the student not only
completes or demonstrates the desired behavior, but also does it is a real-life
context” (p. 40).

From Meyer’s perspective, authenticity may be a useful clement when
describing the difference between instructional and accountability assessments.
Afterall, canan assessment really be authentic for a diverse student population and
still yield data that can be aggregaz=d? Moreover, doesn't traditional accountability
assessment assume aggregation at the classroom, school, and school system level?

Another way to look ar the distinction is to ask, who is in control? From
Meyer's perspective, control must reside with the student if the assessment is to be
authentic. That certainly works in an instructional assessment setting. Bur whar
about in an accountability setring? Cerrtainly, in the latter context, the test
administrator must be in control.

There is now beginning to emerge, however, another understanding of
accountability, that is, the accountability of the student for managing his or her
own learning. Part of that management paradigm relies on assessment. Thus, as -
the paradigm shifts from top-down to bottom-up accountability assessment, the
distinction between instruction and assessment becomes quite blurred.

These are interesting issues that will continue to be debated vigorously over .
the next few years. Researchersand practitioners are onlybeginning to understand
- what limits, if any, are necessary on performance-based instructional assessment »

to ensure validity and reliability. Clarifying the fuzzy distinction berween K
instruction and assessment within that context has only just begun.

& Wil performarce-based assessment enable students who bnow the content but
perform poorly on traditional tests to demonstrate more clearly what they know?

There isastrong beliefthat the equity issues inherentin traditional testing will .
disappear as testing moves towards performance-based assessment. Furthermore, -
“true achievement” will manifest itself in performance-based environments, and
students who really know and understand bur who cannor respond correctly in a
structured multiple-choice environment will flourish. The extent to which
performance-based assessments facilitate or inhibit the demonstration of learning
must be rescarched thoroughly before one practice is abandoned in favor of
another. It would be a serious disservice to students if the move from traditional
assessment to innovative assessment were based on belief rather than on research
and if the actual impact resulted in yet more inequities.

Rescarch is beginning to suggest that generalizability abour an individual
student’s achievement in a defined content domain must be based on 10-20
different performance-based assessment activities (Shavelson & Baxter, 1992), In
essence, asingle performance-based assessment activity can be considered equivalent
to a rather shorte multiple-choice test. It is well-known in classic measurement
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theory that the longer the test sample is, the more reliable the resules are. This is
intuitively logical. Longer exposure to how a student performs will always provide
more stable information than brief snapshots.

A question that remains for researchers in performance-based assessment is
whether or not systematic observation of student behavior summarized by a
numerical or category description (i.c., a performance-based assessment with
scoring rubric), in combination with performarnce in the instructional setting or
other assessment samples, will reduce the required activities to a less cumbersome
number. fnot, itisunlikely thatthere will be the resources necessary to assess each
valued outcome with the 10-20 different performance-based activities necessary
to produce reliable information.

o Wil performance-based assessment avoid the pitfalls of traditional rests?

Ofthe many so-called pitfalls attributed to multiple-choice testing, principal
ones include content coverage, equity, and trickiness. These pitfalls are as likely
to be present in poorly designed performance-based assessments as in poorly
designed multiple-choice tests. In short, itis not the tool that hasinherent pitfalls;
it is the weakness in human design and thought.

In terms of content coverage, the fact that performance-based assessments tap
multiple goals does not mean thar they do not sample the curriculum in much the
same way that multiple-choice tests do. In fact, short of nonstop testing, a
situation in which assessment becomes instruction, there scems no way to avoid
assessment that samples instruction. How then can assurance be obrained that
performance-based assessment captures deeper understanding, more cffective
transfer, and higher-order thinking?

[n terms of equity, if the assessment captures evidence about behaviors never
practiced and content never taught or learned, equity problems will persist,
regardless of the format of assessment. It is, however, particularly critical that
cducators and measurement professionals involved in performance-based assessment
make certain that assessments are used in conjunction with high-quality instruction
that provides practice in performance tasks and promotes higher-order thinking
skills. To the extent thar performance-based assessment is used in classrooms
where traditional instruction prevails, the question of equity will have validiry.
One must then ask how performance-based assessment and instructional reform
can be introduced in tandem and paced to complement cach cther?

& What is the impact of student collaboration on scores?

When performance-based assessments are used to generate a score, how will
the setting, the grouping, and the extent of teacher intervention/participation be
factored in? Will scores given to collaborative assessments be somchow weighted
by other variables? If group scoresare assigned to individuals, will individuals have
the freedom to sclect the members of their group? It some groups require more
assistance from the teacher than others, will this assistance be somehow quantified
or qualified and used to reduce the group achievement estimarte?

" &
1 'x



What Are Critical Questions About Performance-Based Assessnient? » 69

o Wharare the cost implicarions of performance-based assessmerit and whar are the

payoffs?

Preliminary information reported by R. Hill (personal communication. April
1992) from his experience as project director for the assessment component of the
Kentucky Education Reform Actis that it costs about 10 times as much to develop
a performance-based assessment activity as to develop a typical multiple-choice
test. One must add to this development cost the cost of assembly, packaging,
shipping, scoring, and reporting.

If Hill's estimate of cost is accurate and generalizable from one testing
company toanother, and if cost reductions do not result from increased experience,
the financial burden of developing performance-based assessment for use in
statewide, relatively high-stakes testing programs will be prohibitive for most parts
of the country.

How this cost estimate translates into cost for teacher design and classroom
use for informing instruction is unknown because of the absence of systematically
collected data, Based upon rhis author's experience in training tcachers and
administrators to design performance-based assessments for classroom use, it is
reasonable to expect thatit takes a minimum of three days of staff developmentand
hands-on assessment design to construct a reasonable draft of the assessment
activity and rubric for small-scale tryout.

When a period of three days is compared to the amount of time teachers
typically spend on writing informal teacher-made tests, the real cost of performance-
based tests becomes profoundly apparent,  Clearly, most teachers who use
performance-based assessments will have to purchase these assessiments rather chan
develop them.

In terms of payoffs, many would take the philosophical position that
performance-based assessments must be used often in the classroom because of
what they symbolize to teachers and students and because of what thev model. If
this is the position taken, every effort must be made to ensure that the qualiry of
performance-based assessments, whether bought. borrowed. adapted. or developed,
sends clear and positive signals about higher-order thinking and the products of
schooling.

o Can scoring be accomplished efficiently and accurately?

From the history of the direct assessment of writing at statewide levels, it 1s
clearrhat people canbetrained to score writing samples reliably. Teisalso clear that
enough raters are available for cven massive testing programs that require human
judgment. However, as performance-based assessments extend into relatively
content-dependent areas such as trigonometry, calculus, synthetic geometry,
physics, and chemistry, the question arises as to the avatlability of sufficient
numbers of appropriately qualified individuals to serve as scorers.

If performance-based assessments are used to measure achicvement across
classrooms, schools, systems, and states, can the scoring be done feasibly in ternis
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of time, money, or expertise? Where will the experts be found to evaluare
performance-based assessments thatare complex, interdisciplinary activities? Can
the scoring be completed in a time frame short enough so thar the immediare
benefits will be felt in the classroom? Or will the need for objective, controlled
scoring typically required in accountability assessments override the needs of
teachers and students?

o  Whatarethe reportingconstraintslrequirements for performance-based assessment?

In a review of scoring and reporting rubrics used in Looking Beyond the Answer
(Vermont Department of Educarion, 1991 )and A Question of Thinking (California
Department of Educarion, 1989), it is interesting to note that the rubrics in and
of themselves tend nor to be descriptive of content standards. However, the
exemplars provided for each score point are descriptive of both content and
performance standards. This reinforces the notion thar generalizable scoring
rubrics, if supported by content-specific cxemplars of score points, should
effectively reduce the amount of development time, make uniform the reporting
framework, and generally expedite the scoring and reporting process. Whether or
not single rubrics could meet the needs of multipleinformarion users is question
to be researched.

o Whar will ensure the connection between instruction and performance-based
assessment?

What will tie performance-based assessment to instruction? Will reachers
value the assessments enough to integrate them into their teaching programs? Will
the assessments provide such enlightening models thar teachers and students will
internalize their characteristics through exposure? Or will teacher training, cither
preservice or in-service, be necessary to incorporate performance-based assessment
effectively into classroom instruction? If this latrer be the case, both teacher
training programs and st2ff development programs must move quickly to prepare
teachers for the new assessments.

e How manageable is performance-based assessment?

In terms of implementing or administering the assessments, there is no
evidence that management is an issue. Even with young children {grades K-3)
when manipulatives are involved, both teachers and students report handling the
situation casily (Hardy, 1992). -

Shipping and distribution are more complicated than in rraditional multiple-
choice testing simply because there is typically more to distribute than booklets
and answer sheets. Beyond the relative bulk of the materials and the associated
costs, however, the management of the distribution seems straightforward.

With regard to scoring the responses, assembling and training human beings

to make reliable and accurate judgments about performance will always be more
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problematic than running shects through a scanner. Moreover, the potential
scarcity of expertise in some of the content areas may make scoring sessions
difficult to plan. However, for performance-based assessments used in the
classroom, where the teacher or alocal colleague islikely to be the rater, the scarcity
issue is not likely to arisc.

On another dimension related to scoring, will it be possible to create
transferable scoring rubrics which can be applied across different performance-
based assessment tasks? Does each distinct performance-based assessment require
a customized scoring rubric or can gereric rubrics be developed which will provide
sufficient detail? The implications for manageability of the scoring process and
assimilation of the information derived are substantial.

o  Whararethe implications for teacher training inberent in the use of performance-
based assessment?

Teacher training instituticns are currently taking a slow and cautious
approach to infusing performance-based assessment theory and practice into
teacher-training programs. Currently, the majority of training provided in this
area is at the school or system level through in-service or staft development
programs.

[fnovice teachersarctoadopt performance-based assessmentart the classroom
level, they must be provided theoretical and practical experience or, at the very
least, exposure to fundamental principles of measurement and the emerging
literature on performance-based assessment. This investment in young reachers
could yicld an impressive return as these individuals join the profession and make
immediate contributions to the use of performance-based assessments.

o Will a new generation of psychometric theory be developed to accompany
performance-based assessment?

In traditional assessment, the measurement community has developed
sophisticated methodology to ensure that certain assessments can be substiruted
for others with complete fidelity. Thisknowledge base is missingin performance-
based assessment.

Should performance-based assessment be classified as a new measurement
field with a need to devise equating strategics so thar this same kind of substitution
is possible? Is enough known to ascertain that pre- and post-assessments are indeed
measuring the same thing? Isenough known to have confidence in growth or trend
data generated using performance-based assessment, or would users and critics
alike question the comparability?

Indeed, this dilemma may be the critical one in that the development
activities required for performance-based assessments have rapidly moved ahead
of the psychometric thought in this area. Perhaps it is time to begin to examine
the psychometric propertics of these innovative assessments to determine if
concepts like reliability and validity can be documented in the traditional ways or

Mpeg
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whether performance-based assessment requires innovative statistical methodology
as well. Test developers would be well served to address this question quickly
before policy decisions begin to form on the basis of theoretically idiosyncratic
assessments,

In America 2000, President Bush said:

Nothing better defines what we are and what we will become
than the education of our children....If we want America to
remain aleader, a force for good in the world, we must lead the
way in educarional innovation.... Think abour every problem,
every challenge we face. The solution to each starts with
education....The days of the status quo are over....To those
who want 1o sce real improvement in American education, 1
say: There will be no renaissance withourt revolution. (pp. 1-

3)

It is truly the case that there is revolution in assessment. Performance-based
assessment requires revolutionary thought about learning and abour assessment,
about what and how students should be evaluated, and about who is responsible
for learning and who is accountable for learning. As more and more teachers
become increasingly active in chis revolution, there can be only positive results.

The measuremenrt and education communities are in the throes of that

revolution now. Performance-based assessment offers a unique opportunity to

move forward, to enhance the process of schooling, and to make a difference in
how citizens view cducation in the United Staces. Bucthe rhetoricand theintuitive
appeal must be supported by research and careful investigation.

As Mitchell says:

Alternative assessinents also serve the goal of greater teacher
empowerment by allowing teachers to play a central role in
designing, administering, and scoring assessment tasks. These
efforts are the world's best form of professional development
because they make teachers carefully consider whart they want
their students to know and how they can ensure that students
have learned it. (cited in Willis. 1990, p. 4)

In science and mathematics the revolution was ignited by Science for All
Americans and the NCTM Standards. It is up ro practicing teachers and
measurement professionalsactively involved in science and mathematics education
to move beyond rhetoric to sound practice.
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STATE MATHEMATICS CURRICULUM FRAMEWORK OR GUIDE

siie Framework of Gunle
Revised wiin NCTY

Framework or Gude
Relaonsiup 1o Mathemaues

Framework ur Guide
Relationsiup to

Nate sundards Date of Comp.etin Stddent Assessment Matnemzoes Teats
ALABAMA Yes 1939 DIRECT RECOMMEND
ALASKA Reviang, 1692 INDIRECT No
ARIZONA Revising 1992 DIRECT RECOMMEND
ARKANSAS Reviaing, 1992 DIRECT SELECT
CALIFORNLA Yoy 1991 INDIRECT SELFCT
(OLORADG - LEARNING OUTCOMES Ao
CONNECTICLT Reviving 1993 DIRECT o
DELAW ARE Revising 1092 DIRECT RECOMMEND
DIST OF COLUMBLA  Revvng 1942 DIRECT SELECT
FLORIDA Yo 1991 LEARNING OUTCOMES SELECT
GEORGLs Yo 1938 INDIRECT RECOMSMEND
AR AL Reviiing 1992 INDIRECT RECOMMEND
1DAHO Yo 1990 Derening Assessmens SELECT
LLINODS Yes 1483 Revising, 1993 DIRECT « 1994, o
INDIANA Yes 1991 INDIRECT SELECT
JOM A Reviang 1662 Desemping new dssesniens Mo
KANMAS Yes Jutnn DIRECT Mo
KENTUCKY Yeu 1942 LEARNING OUTCOMES LEARNING OF TCUMES
LOUISIANA Kevising: 1993 IIRECT RECOMMEND
MAINE - - -
MARYLAND Yeu juss DIRECT \o
MANSACHUSETTS Develuping, 1% - -
MICHIGAN Yes 199] DIRECT No
MINNESOTA Yo 1901 DIRECT No
MINSINSIPPL Reviing, 1993 DIRECT SELECT
MINSOURE Yo v DIRECT RECOMMEND
MONTANA Descaomng 1994 - -
NEBRASKA - - -
NEVADA Yes 1962 INDIRECT RECOMMEND
NEW HIAMPSHIRE - - -

SEW JERSEY Yo Juan LEARNING OV TCLOMES o

MEW MEXICO Revising, Joe INDIRECT \u

NEW YORK Yes 1o DIRECT \
NORTH CAROLINA Reviamy 962 DIRECT ST
NMORTH DAROTA Devespiig, 1o - \E
Onlo Yes [0} DIRECT R
ORAHOM Yo Juo] DIRECT ST
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STATE MATHEMATICS CURRICULUM FRAMEWORK OR GUIDE
Sute Framework or Guide Framework or Guide Framework or Guide
Rewised with NCTM Reiationship to Mathematies Relationship to
Suic Standards. Date of Completion Student Assessment Mathematics Texts
OREGON Yos 1987 DIRECT SELECT
PENNSYLVANIA - - -
RHODE ISIAND Developing 1993 - -
SOUTH CAROLINA Revising 1994 DIRECT SELECT
SOUTH DAROTA - - -
TENNESSEE Yes'1991 DIRECT SELECT
TEXAS Yes 1991 DIRECT RECOMMEND
I'TAH Revivng, 1992 DIRECT SELECT
YVERMONT Reving 1993 Developing assessment -
VIRGINIA Yes 1988 INDIRECT SELECT
WASHINGTON Yes 199) No response No Response
WESTVIRGINIA Yes/ 1991 IEARNING OUTCOMES SELECT
WISCONSIN Revising 1993 INDIRECT No
WYOMING Yes 1990 No state assessment No
TUTAL Yes Revising=41 States DIRECT=22 States SELECT=15 States
Developing=1 States INDIRECT=10 States RECOMMEND=9 States
NO=0 Sues LEARNING OUTCOMES=5 Staies

DIRECT = Durect linkage between framework or guide and assessment, i.e. curriculum
Sramework defines content topics and skills to be assessed in mathematics.

INDIRECT = Curriculum framework defines goals or objectives for imtruction, and
assessment is developed or selected 1o reflect gouls and objectives.

LEARNING OUTCOMES = Stare has desired learning outcomes, separate from
curriculum framework, and the learning outcomes are used to develop the student assessment.
SELECT = Mathemarics curriculum guide or framework is used to sclect state-approved
textbooks.

RECOMMEND = Mathematics curriculum guide or framework is used to recommend a
list of textbooks, with selection being made by local disericts.

— No state curriculum framework or guide.

Source: State Department of Education, Mathematics anc “-ience Supervisors, Winter,
1992.
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STATE SCIENCE CURRICULUM FRAMEWORK OR GUIDE

Science Framework or Guide Framework or Guide

Framework or Guide Relauonshup toScience Relauonship to
State Date of Completion Student Assessment Science Textbooks
ALABAMA Yes- 1988 DIRECT RECOMMEND
ALASKA Rewvising, 199+ Nostate assessment No
ARIZONA Yes, 199 DIRECT RECOMMEND
ARKANSAS Yes 1990 DIRECT SELECT
CALIFORNLA Yes 1990 INDIRECT SELECT
COLORADO - LEARNING OUTCOMES No
CONNECTICLT Yes 1991 DIRECT o
DELAWARE Developing, 1994 No state assessment RECOMMEND
DIST. OF COLUMBLY  Developing 1993 - SELECT
FLORIDA Yes19%0 No stte assessment SELECT
GEORGLA Yes 1988 INDIRECT RECOMMEND
HAWAIL Revising 1992 INDIRECT RECOMMEND
IDAHO Yo« 1979 No state assessment SELECT
ILLINOIS Yoo 1933, Revising 1994 DIRECT (1994} No
INDLANA Developing 1992 DIRECT SELECT
0% A ves 1991 Developing new assessment No
KANSAS Developing, 1993 Developing learning outcomes No
KENTUCKY Developing 1993 LEARNING OUTCOMES LEARNING OUTCOMES
LOUISIANA Yes 1991 DIRECT RECOMMEND
MAINE - - -
MARTIAND Yes 1983 DIRECT No
MASSACHUSETTS Developing 1994 - -
MiCHIGAN Developing 1992 DIRECT No
MINNESOTA Yes 1991 DIRECT No
MISSISSIPPI Yes 1980 DIRECT SELECT
MISSOURI Deveoping 1994 DIRECT No
MONTANA Yes 19%) DIRECT No
NEBRASKA - - -
NEVADA Yos 1083 No stage asessment RECOMMEND
NEW HAMPSHIRE - - -
NEW JERSEY Yes 1000 N0 e dsesment No
NEW MEXICO Deveioping, 1692 INDIRECT Nu
NEW YORK Yos 1087 DIRECT ot
NOKTH (AROLINA Deveoping 1998 DIRFCT SELECT
NORTH DAKOTA Deveioping, 1992 - T
OHIO Beveluping, 1443 Denvelamng dsesseent \o
ORLAHOMA Revising, 1642 DIRECT \u
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STATE SCIENCE CURRICULUM FRAMEWORK OR GUIDE

Aruitoxt provided by Eic:

e

Scieme
Framewor or Gude
Date of Compietion

Framewors or Guide
Reiauonsnip toscience
Stadent Assessiient

Framework or Guide
Reauonship to
Sutence Textbooks

OREGON
PENNSYLVANLY
RHODE [SLAND
SOUTH CAROLIN
SOUTH DAROTA
TENNESSEE
TEXAS

UTAH
VERMONT
VIRGINIA
WASHINGTON
WEST VIRGINIA
WINCONSIN
WYOMING

Yes 1979
Yes 1047
Deve.omng, 1993
Yes 10w
Yes 1939
Deve aping 1993
Deveioping 1993
Yeu 10w
Yo 199]
Revring 1992
Revivng 105
Yes 1%y

Developing dssessment
LEARNING OUTCOMES
Mo state dwessment

INDIRECT
LEARNING OUTCOMES
DIRECT
Nu sLaie assessmen:
INDIRECT
NU NI A e meR
LEARNING OUTCOMES
N sLAe asesseient
Nu e Bsenemen:

SELECT
No
No
SELECT
RECOMMEND
SELECT
SELECT
Mo response
SELECT
NO
O

TOTAL

Yes Reviaing=30 Naies
Devewoping=13 Siares

=0 e

DIRECT=19 Sutes
INDIRECT=" Suaies

LEARNING OUTCOMES=1 Sutes

SELECT=13 Staies
RECOMMEND=3 suites

DIRECT = Direct hinkage bentween framework or guide and assessment, 1. e. curriculum
Sramiework defines content topics and skills 10 be assessed in scrence.
INDIRECT = Curriculum frameuork defines goals or objectives for instruction, and
dassessment 15 developed or selected to reflect goals and objecrives,
LEARNING OUYCOMES = Stare has desired learning outcomes, separare from
curriculun; framework, and the learning ouscomes are used to develop the student assessmen
SELECT = Science curriculum guide or framewerk is used 1o select stare-approved textbooks.
RECOMMEND = Science curriculum guide or framework is used to recommend a list of
textbovks. with selection being made by local dy-tricis

— No state curnculum framework or guide.

Sotrce: State Department of Education, Mathematics and Science Supervisors, Winter,

1992,
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STATE TESTS IN SCIENCE AND MATHEMATICS BY GRADE AND TYPE OF TEST
Sure Achievement Tests State Competancvier & Proficiency ipr Tests
sinre Mihemano Source saenee Mathematics Mufie
ALABAMA 1A 12 anfurd - ool lpdgi Sute
ALASES - 168 ITBs - - -
ARIZON - 12 ITBs - - -
ARKANSAS - 47 Manlurd edn Jodo Suie
CAUFORNLY A Ioal2 Mate - Qi suite D ot
COLORADO - 1710 ITB TAP Y02, — - -
CONNECTICLT 4211 1311 St MAEP - 15 At sute
DELAW ARE - 331 stanturd - alhp District
bC b+ REREAH CTBs - - -
FLORIDS - 17l 173ue Dntupr - e St
GEURGH LR 1TB> FRacllpe A3l N
HAR AL - REANL anfurd - itk 2 e
DAHO o 58 ITBs - np Sl
ILLINOIS 471l Jonly N - - -
INDLANY - - - Tedlle 123asailo st
1084 - - - - - -
KAhsas - LAl N - - -
RENTLCRY i~ ]2 421l N - K123 0 s
LOETISANS it 35 (a1 e RAUT e
MAINE 1~ 11 a1l Sl - - -
MARYLAND 43n 333 (B> - N s
MASSACHUSETTS 4512 1812 Mate - - -
MICHIGAN sl 171y Sute MEP - - -
MINVESUTA aull Sail zage Do - - -
MISSIssIpp 1en 4an Mantrd - A p S
MINOLRI Indle dest Vi - . Ml
MONTAN RESY| KRNl Nt Distope - - -
MEBRANKY Joes dln Dt upt ~ By S0 Dot opr
AEVADA - 3oy CTH> - 12 Mae
NEW HAMPSHIRE - doud, e - - -
NEW JERSEY - 33l 3Dt Sute - - -
NEWMERICO <2 hRR CTB - lue, - M
\F% YORK 4 3a St Hlip e e ipae] Mol 8 Regeri
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STATE TESTS IN SCIENCE AND MATHEMATICS BY GRADE AND TYPE OF TEST

state Achievement Tests State Competancy(€) & Proficiercy (ps Tests
Saerce Mathematice  Sourve Science Mathematics Source

SCAROLNA 137911 4578l CTBS Aodo 12368100 State
SOUTHDARKOTY 4211 181 sunford - -

TENESSEE 23 25 State 1o Stte

TEXAS - kol Sute 357900 ste

(NEV - Rl CTBs Yeps Sute Dtopt.
VERMONT - - - - -

VIRGINA 1811 ITBS TAP Ry Sure
ASHINGTON 4811 CTBS Stzie - -
WESTVIRGINLA ROUAY! (T8> 1o Sue
WISCONSIM - - 310 stae Dist ot
WYOMING - - - -

ToTAl +a S A Bip

Source: State Department of Education, Assessment Directors, Fall, 1991.
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APPENDIX D
THE SODA TASK

courtesey of.
ConnEcTICLT CoMMUN CORE OF LEARMNG, PERFORMANCE AssESSUENT PrujecT
SPONSURED BY THE NaTIONAL SCIENCE FOUNDATION

DESCRIPTION OF THE TAsK

SUMMARY OF Students are asked 10 idenufy samples of soda as
THE TASK: being diet or regular based on their phvsical,
chemical, and;or biological properties.

DEVELOPED BY: Dale Wolfgram, Jeftrey Greig, Michal Lomask. and
Joan Baron.

REVIEWERS: Compton Mahase, Bob Bagionr, Peter Kavall. Jane
Knox. Georee Lehievre. Mike Rollins, Robert Segall,
Amy Shivery, and CoMPACT 111

COURSE: General Science,
GRADE/LEVEL: 9-12 Mediun.
CURRICULUM TOPIC: Physical. chemical, and biological propertics.

Identification of matter.

PREREQUISITE Students should have some background

KNOWLEDGE: knowledge of physical. chemical, and hiological
properties, and identificaton of matter.
Students should have a background in co-
operative group work.

SUGGESTED LENGTH OF TIME: 3.4 class periods.

EQUIPMENT NEEDED: The teacher should display samples of the sodas
at the beginning of the task, but should not have
any laboratory materials visible unul afier the
students have reached step three in Part 11

Reguiar Soda Beakers Heat Source
Diet Soda Tripods Graduated Cvlinders
Wire Gause Safets Glasses Aprons

Opuonal. Yeat, Benedict's Solunon, and Glucose Te st Strips

References. Merck Index. CRC Handbook of Chemustry and Physies. chemiedl dictonany,
and chemistny texthooks

Q 3 9
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THE SODA TASK

codriesev of
CoaneTicl T Conreon CORE OF LEARNNG, PERFORMANCE ASESSMENT PROJECT
SPONSORED BY THE NATIONAL SCIENCE Fot \DATION

NOTES TO THE TEACHER

SAFETY CONSIDERATIONS
Normal laboratory safety procedures should be foillowed. Students should wear safety
goggies and aprons at alt umes.

PRIOR PREPARATION

The teacher will have to prepare samples of regular and diet soda and label them A and B.
The number of samples should be sufficient for each group to conduct several experiments.
The teacher should provide students with varied equipment and materials to support a
variets of inquine methods.

ADMINISTRATION

Students should be given the scoring dimensions in th» “Mirections to the Students” before
beginming any work on the task. Part [is done incivic. Students should be given 10-15
minutes to answer the initial question Part 1 s done in groups - Students should be given
3-4 class periods to design and carry out their investigations and report their results. Part Il
s done indivic raihv. Students should be given up to 1 class penod to complete these final
({Uc\lll\n\.

INFORMATION NEEDED
sone tpe of clear soda (7-Up. ete.) should be used to obtan the best results - Students
<hould be given ar ample supply of soda to complete their tests.

The follow ing describes sone of the tests that students may use o distinguish between the
1 6 suda samples

I Giucose teststrps 1 students choose to use these test sirps. thev have 1o assume that
they test for all reducing <ugars, not just for glucose.

Students ma choose o idenufy the sampies based on their density or freezing or boiling
poinis  These tests are valid, although they might not allow for medningtul comparisons
due to only small differences m the properties of the two sudas.

The wise of the "sucky teat” will provide students with relable results since regular soda
contaims 4 large amount of sugar while diet soda contas only a small amount of
JaParIme

Ine foliowing might serve ds possibie comparisons
4 Adding salt o the dier soda causes more fizziness than the regalar soda
b Conductviy of the teo sodas,
¢ et soda mas have g stronger aroma than the regoiar sodd
dStudents may ohsenve that the twa sadas differ m color oramount ot fizz Dics
sondd muy have more and larger bubbles
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NOTES TO THE TEACHER (Continued)

Jr

. Adding veast (0 the two sodas might show a difference The veast will metabolize the
sugars in the regular soda to produce the cnergy they need. During this process. the
veast will break down the sugars into carbon dioxide. whic® 1s released from the water in
wisihle gas bubbles. Gentle warming will accentuate this. This test will work only with
veast that can’t metabolize aspartame as a source of energy.

6. The henedict’s solution test wili be posttive for some regular sodas. producing 1 reddish
precipitate with slight warnung  Diet soda containing fructose will give the same result.
Sucrose is not a reducing sugar and therefore will not react with the benedict solution.
Aspartame is also not 2 reducing agent and therefore will not react with the henedict
solution.

- Sulfuric acid will react with reducing sugars 1o produce a caramel.
8. More sugar =l dissolve in diet soda than in regular soda.

9. Ifthe two sodus are partiall evaporated. the regular sodz will leave more resicae, (If
students evaporate the soda completely. a hlack residue will be left that mdv he difficuli
to remove from glassware.

10. All comparisons of urknown samples 1o the characteristics of known samples should he
considered as one testing method. Srudents should be asked to perform another test as
well

GUIDANCE

No guidance should be given to students in the design and implementation of their
investigaton. other than to check that students are following proper safety procedures
Students should always show their proposed plans 1o the teacher hefore carrving out their
expenments due o the open-endedness of the task.

SCORING

The sconng objectives and critera can be found on the Objectves Raung Forms for Group
and Individual
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THE SODA TASK

courtesey of-
CosnecTitT Comsion CORE OF LEARNING, PERFORMANCE ANsEssMENT PROJECT
SPONSORED BY THE NATIONAL SCIENCE FOUNDATION

INSTRUCTIONS TO THE STUDENT

Part I: Geiting Started by Yourself

You will be given two samples of soda, one regular soda containing sugar and the other
one diet soda containing an artificial sweetener. Your task is to identify each sample as
diet or regular hased on vour knowledge of physics, chemistry, and-or biology. As i
any experiment, you are not allowed to taste any of the samples.

Information about Regular and Diet Soda

Regular soda generally contains fructose and-or glucuse (types of sugar) as
sweeteners. Diet soda Eenerally contains aspartame as a sweetener. The
chemical formulas for these ingredients are shown below:

Fructose ~ CH, O

Sucrose CLH,,Oll

Aspartame C H NO,
Aspartame is roughly one hundred times sweeter than sugar: therefore,
significantly less aspartame is needed to make a given amount of diet soda
equaily sweet as regular soda.

Make a list of the properties of the two sodas which might help to disunguish between
the samples. Write down as many as vou can think of.

Part II: Group Work

1. Make a group list of the properties of the two sodas which might help to distinguish
between the samples.

2. Based on veur list of Eropemes. design two tests to distinguish between the two
tvpes of soda. They should be the ones which your group believes would be the
most effective in distinguishing between the two samples. Explain why you chose
cach of them. Show that you understand the science involved in each test.

3. Write out 2 complete experimental plan for each of the two tests. Include a list of all
the materials and equipment that you will need. Show vour plan to your teacher
before proceeding.

After geting approval from your teacher, carry out your experiments.
4. Summarize vour group’s findings 1 a final report which includes:
a. What vour group tned to investigate (dependent and independent variables).
b. How vour group performed your experiments (method).
¢. What vour group found (raw data. organtzed in charts or graphs. as
NeCessary).
d. What your group concluded (hased on experimental findings) and how valid
vour group thinks these conclusions are (including sources of error).

Prepare an oral Prescmanon of vour group's experiments. findings. and condlusions.
Fach member of vour group should be ready to participate in any part of the
preseniation.

i)

6. After hearing all of the oral presentations. answer the following question. If vou
were a diabetic and had to know whcther a sample of soda had sugar in it, which test
would vour group trust the most? Which test would your group trust the least?
Explar’ fully why you chose each of these

J72
Q
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THE SODA TASK
courtesev of
Cossecmict T CoMuoN CORE OF LEARSING, PERFORMANCE ASESSMENT PROJECT
SPONORED BY THE NaTional SUENCE FOuspaTion

INSTRUCTIONS TO THE STUDENT (continued)

Part [II: Finishing by Yourself

1. If you were given two samples of water, one of which is salt water
and the other fresh water, which tests that your class tried our for
the sodas would be useful in differentiating between the two?
Which tests would not be useful? What other new tests thar your
class did not try might be appropriate for this problem?

2. The following report was completed by one group of students
working on "The Soda Task." Read the report and answer the
questions that follow. :

4 )

Group Report

Our group tested the following two properties of the sodas:

Test #1: Boiling

The boiling point of soda A was 96 and soda B was 97. The higher
sugar content of B must have increased its boiling point.

Test #2: Density

Procedure: Weigh graduated cylinder. Measure 100 mL of soda A and
weigh the cylinder and soda together.

Data:  Mass of graduated cylinder = 43.26 ¢
Mass of cylinder and soda A = 141.45 ¢
Mass of cylinder and soda B = 144.02 ¢

Analysis: Density = mass/volume
Density of soda A = (14145 - 43.26)g/100 mL = 9819 g/mL
Density of soda B = (144.01 - 43.26)g/100 mL = 1.0075 g/mL
Soda A was less dense than soda B.

Final Conclusion: Due to the observations from the boiling test and

the calculated density, Soda A was diet soda and soda B was regular
soda.

J

3. a. A scientific report is written to share information and to enable others to
replicate (repear) the same experiment. Does this report give yvou enough
information to replicate the experiment? If not. what is missing or not
completely dcscriﬁcd in the report? Please be specific in your critique.

b. Do vou think this group's conclusinn is valid?> Explain fully why you
think so.
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A Brief Guide
t EIC

The Educational Resources Information Center
Office of Educational Research and Improvement
U.S. Department of Education

What is ERIC?

The Educational Resources Information Center (ERIC) is a national
education information network designed to provide users wit., rcady
access to an extensive body of education-related literature. Established in
1966, ERIC is supported by the U.S. Department of Education, Officc of
Educational Research and Improvement.

The ERIC database, the world’s largest source of education
information, contains over 735,000 abstracts of documents and journal
articles on education research and practice. This information is available
at more than 2,800 libraries and other locations worldwide.

You canaccess the ERICdatabasc by using the print indexes Resources
in Education and Current Index to Journals in Education, online search
services, or CD-ROM at many libraries and information centers. The
databasc is updated monthly (quarterly on CD-ROM).

The ERIC System

The ERIC System, through its 16 subject-specific Clearinghouses, 4
Adjunct Clearinghouses, and four support components, provides a variety
of services and products that can help you stay up to date on a broad range
of education-related issues. Products include rescarch summaries,
publications on tapics of high interest, newsletters, and bibliographies.
ERIC system services include computer scarch services, reference and
referral services, and document reproduction. ACCESS ERIC, with its
toli-free number, 1-800-LET-ERIC, informs callers of the services and
products offered by ERIC components and other education information
service providers.

\ _J
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ERIC Reference and Referral Services

With the world’s largest educational database as a resource. ERIC
staft can help you find answers to education-related questions, refer you
to appropriate information sources. and provide relevant publications.
ERIC componentsanswer more than 100,000ir juiriescach year. Questions
should be directed to ACCESS ERIC or a specific Clearinghouse.

Specific documents: Requests for documents in the ERIC database
for which vou have an accession number (ED number) should be
referred to an information provider near you. Call ACCESS ERICto
locate the rearest ERIC education information provider.

Subject-specific topics: Subject-related questionsshould be directed
to the particular ERIC Clearinghouse whose scope is most closely
associated with the subject matter involved. Or. call ACCESS ERIC
for a referral.

Computer searches: Requests {or @ computer search should be
dirccted to one of the search services listed in the Directory of ERIC
Information Service Providers, available from ACCESS ERIC.

ERIC Clearinghouse publications: Requests for a publication
produced by an ERIC Clearinghouse should be directed to the specific
Clearinghouse. :

Major ERIC Products

ERIC produces many products to help you access and use the
information in the ERIC database:

Abstract Journals: ERIC produces two monthly abstract journals.
Resources in Education  (RIE). a publication announcing recent
education-related documents. and the Current Index to Journals in
Education (CUE). a periadical announcing education-related journal
articles, is available through Orvx Press (1-800-457-6799). Many
libraries and information centers subscribe to both monthly journals.

All Abcut ERIC: This guide provides detailed information on ERIC.
its products and services, and how to use them. Free copies are
available from ACCESS ERIC.

-
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D

Catalog of ERIC Clearinghouse Publications: The Catalog lists
publications produced by the ERIC Clearinghouses and support
con ponets, prices, and ordering information. Free copies of the
Ca log ire available from ACCESS ERIC.

Th 'R ” Review: This journal discusses important ERIC and
cih  .io. -related developments. For a copy. call ACEESS ERIC.

Information Analysis Products: ERIC Clearinghouses produce
reports, interpretive summaries, syntheses, digests, and other
publications, many free orfora minimal fee. Contact the Clearinghouse
most closely associated with your interests for its publications list.
Call ACCESS ERIC for a free copy of the Catulog of ERIC
Clearinghouse Publications.

Microfiche: The full text ot most ERIC documents is available on
microfiche. Individual documents and back collections on microfiche
arc available. Callthe ERIC Reproduction Document Service (EDRS)
for more information.

Thesaurus of ERIC Descriptors - The complete list of index terms
used by the ERIC System, with a complete cross-reference structure
and rotated and hicrarchical displays, is available trom Oryx Press.

ERICTAPES - Computertapesof the ERIC database are available by
subscription or on demand from the ERIC Facility (write for a price
list).

ERIC Document Delivery

Documents: EDRS is the primary source for obtaining microfiche or
paper copies of materials from the ERIC database. EDRS can provide
full-text copics of most documents announced in Resources in
Education (RIE). and ERIC’s microfiche collection is availablc by
monthly subscription from EDRS. EDRS also sells microfiche and
papercopicsofindividual documentsonrequest. For moreinformation,
call EDRS at (800) 443-ERIC.




Journal Articles: Two agencies that provide reprint services of most
journal articles announced in Current Index toJournals in Education
{CUJE) are listed below. Some journals do not permit reprints; consult
yourlocal university or local library to locate a journal issue. Or, write
directly to the publisher. Addresses are listed in the front of each
ClUE.

University Microfilms International (UMI)
Article Clearinghouse

300 North Zeeb Road

Ann Arbor, M1 45106

Telephone: (800) 732-0616

Institute for Scientific information (1S1)
Genuine Article Service

3501 Market Street

Philadelphia, PA 19104

Telephone: (800) 523-1850

ERIC Information Retrieval Services

The ERIC database is one of the most widely used bibliographic
databases in the world. Last year, users from 90 different countries
performed nearly half a million searches of the database. The ERIC
database currently can be searched via four major online and CD-ROM
vendors (listed below). Anyone wishing to search ERIC online needs a
computer or terminal that can link by telephone to the vendaor’s computer,
commt nications software. anc¢ an account with one or more vendors.,

The Directory of ERIC Information Providers lists the address,
telephone number, and ERIC collection status for more than 900 agencies
that perform searches. To order a copy, call ACCESS ERIC (1-800-LET-
ERIC).

Online Vendors

BRS Information Technologies
8000 Westpark Drive

McLean, VA 22102
Telephone: (703) 442-0900
(R800) 289-4277
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Dialog Information Services

3460 Hillview Avenue *
Palo Alto, CA 94304

Telephone: (415) 858-2700

(800) 334-2564

OCLC (Online Computer Library Center, Inc.)
6565 Frantz Road

Dublin, OH 43017-0702

Telephone (614) 764-6000

(800) 848-5878 (Ext. 6257)

CD-ROM Vendors
Dialog Information Services (same address as above)

Silver Platter Information Services
One Newton Executive Park

Newton Lower Falls, MA 02162-1449
Telephone: (617) 969-2332

(800) 343-0064

ERIC Components
Federal Sponsor

Educational Resources Information Center (ERIC)
U.S. Department of Education

Office of Educational Research and Improvement

(OERI)

555 New Jersey Avenuc N.W.

Washington, DC 20208-5720

Telephone: (202) 219-2289

Fax: (202) 219-1817
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Clearinghouses

Dr. Susan Imel, Director

ERIC Clearinghouse on Adult, Career, & Vocational Education
CETE/The Ohio State University

1900 Kenny Road

Columtus, OH 43210-1090

Telephune: (614) 292-4353; (800) 848-48615

Fax (614) 292-1260

Internet: ericacve(@ magnus.acs.ohio-statc.edu

Dr. Lawrence M. Rudner, Director

ERIC Clearinghouse on Assessment and Evaluation
The Catholic University of America

Department of Education

209 O'Boyle Hall

Washington, DC 2006+

(202) 319-5120

Internet: cric_ae(@ cua.cdu

Dr. Arthur M. Cohen, Director

ERIC Clearinghouse for Community Colleges
University of California at Los Angeles (UCLA)
3051 Moore Hall

Los Angeles, CA 90024-1521

Telephone: (310) 825-3931; (800) 832-8256
Fax: (213) 206-8095

Internet: eeh3usc(@ mvs.oac.ucla.cdu

Dr. Garry R. Walz, Director

ERIC Clearinghouse on Counseling and Student Services
University of North Carolina at Grecnsboro

School of Education

1000 Spring Garden Strect

Greensboro. NC 27412-5001

Telephone: (919) 334-4114

Fax: (919) 334-4116

Internet: bleuerj iris.uncg.edu
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Dr. Bruce A. Ramirez, Director

ERIC Clearinghouse on Disabilities and Gifted Education
Council for Exceptional Children

1920 Association Drive

Reston, VA 22091-1589

Telephone: (703) 264-9474; (800) 328-0272

Fax: (703) 264-9494

Internet: ericec inet.ed.gov

Dr. Philip K. Picle, Director

ERIC Clearinghouse on Educational Management
University of Oregon

1787 Agate Street

Eugene, OR 97403-5207

Telephone: (503) 346-5043; (800) 438-8841

Fax: (503) 346-5890

Internet: ppicele@ oregon.uoregon.cdu

Dr. Lilian Katz, Director

ERIC Clearinghouse on Elementary & Early Childhood Education
University of IHlinois

805 W. Pennsylvania Avenue

Urbana, IL 61801-4897

Telephone: (217) 333-1386; (800) 583-4135

Fax (217) 333-5847

Internet: ericeece@ uxi.cso.uiuc.edu

Dr. Jonathon D. Fife, Director

ERIC Clearinghouse on Higher Education
The George Washington University

Onc Dupont Circle N.W., Suite 630
Washington, DC 20036-1183

Fax: (202) 296-8379
Internet: eriche(u inet.ed.gov
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Dr. Michael B. Eisenberg, Director

ERIC Clearinghouse on Information & Technology
Syracuse University

4-194 Center for Scicnce and Technology

Syracuse, NY 13244-4100

Telephone: (315) 443-3640; (800) 464-9107

Fax: (315) 443-5732

[nternet: eric@ ericir.syr.cdu

AskERIC (Internet-based question-answering service):
askeric@ ericir.syr.edu

Dr. Charles W. Stansficld, Dircctor

ERIC Clearinghouse on Languages and Linguistics

Center for Applied Linguistics (CAL)

1118 22nd Street N.W.

Washington, DC 20037-0037

Telephone: (202) 429-9551 and (202) 429-9202

Fax: (202) 429-9766 and (202) 659-564 1

Internet: cal( guvax.georgetown.cdu

*Includes Adjunct ERIC Clearinghouse on Literacy Education for

Limited English Proficient Adults

Dr. Carl B. Smith. Director

ERIC Clearinghouse on Reading, English, and Communication
Indiana University

Smith Rescarch Center (SRC), Suite 150

2805 East 10th Street

Bloomington, IN 47408-2698

Telephone: (812) 855-5847; (800) 759-4723

FFax: (812) 855-7901

Internet: erices(@ ucs.indiana.cdu

Mr. Craip Howley. Director

ERIC Clearinghouse on Rural Education and Small Schools
Appalachia Educational Laboratory (AEL)

1031 Quarrier Strect

P.O. Box 1348

Charleston, WV 25325-1348

Telephone: (304) 347-0490; (800) 624-9120

Fax: (304) 347-0487

Internet: uS6d9(@ wvnvm.wvnet.cdu
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Dr. David Haury, Director

ERIC Clearinghouse on Science, Mathematics, and Environmental
Educatior

The Ohio State University

1929 Kenny Road

Columbus, OH 43210-1080

Telephone: (614) 292-6717

Fax (614) 292-0263

Internet: ericse(@ osu.cdu

Dr. John Patrick, Director

ERIC Clearinghouse on Secial Studies/Social Science Education”
Indiana University

Social Studies Development Center (SSDC)

2805 East 10th Street, Suite 120

Bloomington, IN 47408-2698

Telephone: (812) 855-3838; (800) 266-3815

Fax: (812) 855-7901

Internet: ericso(e ucs.indiana.edu

**Includes Adjunct ERIC Clearinghouse on Art Education; and the
Noiional Clearinghouse for U. S.-Japan Studies

Dr. Mary Dilworth, Dircctor

ERIC Clearinghouse on Teaching and Teacher Education
American Association of Colleges for Teacher Education (AACTE)
One Dupont Circle N.W., Suite 610

Washington, DC 20036-1186

Telephone: (202) 293-2450

Fax: (202) 457-8095

Internet: jbeck@inet.cd.gov

Dr. Erwin Flaxman, Director

ERIC Clearinghouse on Urban Education
Teachers College. Columbia University
Institute for Urban and Minority Education
Main Hall, Room 303. Box 40

525 West 120th Street

New York, NY 10027-9998

Telephone: (212) 678-3433; (800) 601-4868
Fax (212) 678-4048

Internet: eric-cue@columbia.cdu
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Adjunct Clearinghouses

Chapter 1

Chapter 1 Technical Assistance Center
2601 Fortune Circie East

One Park. Fletcher Building. Suite 300-A
Indianapolis, IN $6241-2237

Toll Free: (800) 456-2380

Telephone: (317) 244-8160

Fax: {317) 244-7386

Clinical Schools

American Association of Colleges for Teacher Education
One Dupont Circle. NW, Suite 510

Washington, DC 20036-1186

Telephone: (202) 293-2450

Internet: iabdalhaw inet.ed.gov

Consumer Education

National Institute for Consumer Education
207 Rackham Building, West Circle Drive
Eastern Michigan University

Ypsilanti. M 48197-2237

Toll Free: (800) 336-6423

Telephone: (313) 487-2292

Internet: ese_bonner( emunix.emich.cdu

ESL Literacy Education

Center for Applied Linguistics

1118 22nd Street NW

Washington, DC 20037

Telephone: (202) 429-9292 (ext. 2(1)
Internet: calu guvax.georgetown.edu

Law-Related Education

Indiana University

Sacial Studies Development Center
2805 East 10th Street. Suite 120
Bloomington, IN 47408-2698
Toll Free: (800) 266-3813
Telephone: (R12) 855-3838
Internet: ericso( ucs.indiana.edu

106
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Test Collection

Rosedale Road

Princeton, NJ 8541
Telephone: (202) 319-5120
Internet: eric(@ac(@'cua.cdu

U. S.-Japan Studies

Indiana University

Social Studies Development Center
2805 East 10th Street, Suite 120
Bloomington, IN 47408-2698

Fax: (812) 855-7901

Support Components

. ACCESS ERIC

E Aspen Systems Corporation
16(K) Research Boulevard
Rockville, MD 20850-3166
Telephone: (800) LET-ERIC
Fax: (301) 251-5212

ERIC Document Reproduction Service
7420 Fullerton Road, Suite 110

Springfield, VA 22153-2852

Telephone: (301) 258-5500; (800) 443-ERIC
Fax: (301) 948-3695

ERIC Processing and Reference Facility
1301 Piccard Drive

Rockville, MD 20850-4305

Telephone: (301) 258-5500

Fax: (301) 948-3695

Oryx Press

4041 North Central Ave., Suite 700

Phocnix, AZ 85012-3399

Telephone: (602) 265-2651; (R00) 279-ORY X
Fax: (602) 265-6250; (800) 279-4663
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How to Submit Documents to ERIC

ERIC collects a variety of materials on education-related topics.
Examples of materials included in the database:

Research reports
Instructional materials
Monographs

Teaching Guides

Speeches and presentations
Manuals and handbooks
Opinion papers

Submissions can be sent to the Acquisitions Department of the ErIC
Clearinghouse most closely related to the subject of the paper submitted,
or sent to the ERIC Processing Facility.
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