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Preface

In 1994 Congress passed a legislative package that was focused on reforming education in the
United States and reauthorized the Elementary and Secondary Education Act. The goals of the
legislation, the Improving America's Schools Act (IASA), are to underscore the philosophy that
schools are responsible for educating all students and to ensure that all students learn to high
standards. IASA includes provisions for (1) rewarding schools that demonstrate improvement,
(2) providing corrective action for poor performance, (3) increasing parental involvement,
(4) increasing high-quality professional development, and (5) supporting instructional improve-
ment through flexible practice.

Title I of IASA provides funds for schools with large concentrations of children from low-
income families. A fundamental requirement is that students served by Title I funds must be edu-
cated according to the same rigorous academic standards as all other students. The same coordi-
nated system of content standards (what students are expected to know and be able to do), per-
formance standards (descriptions of "how good is good enough"), and assessments that states use
to evaluate the education of children in general must also apply to students served by Title I.

The purpose of this handbook is to focus on methods for developing performance standards
in the aligned system of standards and assessments required by IASA/Title I. Reasons for the
handbook's emphasis on performance standards include (1) the needs of states concerned with
successfully implementing legislative requirements and their underlying intent, (2) inexperience
with and the relative difficulties of developing and implementing defensible performance stan-
dards, and (3) the importance of evaluating the extent to which all students achieve optimal
learning and performance.

This handbook is based on best practice and current research. Much of the information relat-
ed to the procedures and processes for developing content standards and performance standards
is still emerging. As educators progress in their investigations into how these new standards are to
be created, the insights emerging from firsthand experience are vital and most informative.

One goal of this handbook is to capture the most current practice, without relying solely on
the published literature. By the time studies make it into print, their methods are already being
improved upon. This handbook attempts to document what is sometimes referred to as "fugitive"
literature and practice (i.e., procedures and practices that go on within states or other education
agencies that are never formally written about). Information about particular programs and
processes may be presented at conferences and professional meetings, and handouts are often
provided, but complete information is seldom presented in a manner that can be distributed as a
comprehensive or formal piece to guide similar programs along the path toward success.

Contents and Intended Audience

Because Title I is intended to allow states and local agencies maximum flexibility in design-
ing programs appropriate for their students, there are many ideas about what effective programs
look like. This handbook does not claim to have the definitive answer to the challenges present-
ed by the development and implementation of comprehensive systems such as those called for
by IASA. Variations are not only acceptable but encouraged by the legislation. Arriving at varia-
tions that work for a particular jurisdiction requires leadership from the primary audiences for
this handbook Title I coordinators and directors of curriculum and assessment programs.
Leaders from other stakeholder groups may also find the information interesting and/or useful.

Each chapter of this handbook is designed to be a stepping stone toward successfully imple-
menting Title I requirements for performance standards. Section I of the handbook defines per-
formance standards in the context of an aligned education system and provides advice for devel-
oping a system of performance standards. Chapter 1 introduces the reader to the idea of perform-
ance standards as a system, setting the context for the remainder of Section I. Chapter 2 provides
background about the Title I legislation related to performance standards and essential program
requirements. Chapter 3 defines terms in an attempt to foster mutual understanding and consis-
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tent communication within this document. (Be aware that the definitions provided are not "stan-
dard" yet. In some cases, the terms and their precise meanings are still evolving.) Chapter 4 pro-
vides a framework for developing performance standards, one component of the required com-
prehensive system.

Section II contains several state stories, compiled and edited by Doris Redfield. Much of the
content of these stories has been graciously "donated" by individuals who have worked with
development and implementation processes in their own states. The stories are about initiating,
developing, and implementing standards-based assessment programs, transitioning from existing
programs to new ones, or accommodating the alignment of state and/or local requirements with-
in the context of IASA goals.

Section III contains the work of nationally recognized researchers in the field of assessment.
The way these researchers use certain terms, which varies somewhat from how the same terms
are used in the rest of the document, reflects how psychometricians and other measurement
experts/researchers use the terms to communicate precisely with other experts in the field. These
variations in vocabulary underscore the emerging nature and development of content standards,
performance standards, and performance assessments. The field is fast changing, and agreement
about the meaning and use of these terms has evolved, literally, in the months since the papers
were written. In Section III, readers should rely on the definitions provided by the authors rather
than on the definitions in earlier chapters, which are more general and less technical.

Chapter 9 was written by Craig N. Mills, Educational Testing Service, and Richard M. Jaeger,
University of North Carolina, Greensboro. This chapter describes a method for developing per-
formance descriptors used to define levels of performance (e.g., proficient, advanced). Chapter 10
was written by Ronald K. Hambleton, University of Massachusetts, Amherst. He synthesizes find-
ings in the field of standard setting as it pertains to setting "cut scores" (i.e., those scores that
determine which test results fit into which levels or categories of performance) and relates this
work to Title I requirements.

In its entirety, the handbook covers the multiple aspects of developing performance standards
within an aligned system, but each chapter focuses on a particular topic. Because each chapter is
intended to stand alone as a resource on its topic, there is duplication in several chapters.

Caveats

There is no one "right" way to implement standards; however, there are some ways that are
more right than others. For example, some procedures are not appropriate:

Do not implement performance standards that are based only on cut scores on a standard-
ized norm-referenced test, because it is unlikely that any off-the-shelf test will fully align
with the breadth and depth of a state's or local system's content standards.
Do not rely on a single measure of student learning to determine student proficiency.
Do not produce overly general content and performance standards in which each progres-
sive level is "more of the same" (i.e., descriptions of quantitative differences only, without
consideration of quality, depth, or complexity).

As programs are planned, built, implemented, and reported, they must meet both current
needs and long-range needs. They should consider at least two dimensions of alignment:
(1) alignment of student, classroom, school, local, state, and national learning goals; and
(2) alignment of content standards, curricula and instruction, performance standards, and
assessments.

It is important to stay focused on the guiding principle underlying this effort: creating,
implementing, and accounting for optimal learning opportunities so that all students will learn.
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Performance Standards in Context



Chapter 1. Introduction to Performance Standards

This handbook provides guidelines and options for meeting Improving America's Schools Act
(IASA)/Title I requirements, and it also addresses the development of systems of content stan-
dards, performance standards, and assessments in general. Because performance standards cannot
stand alone, content standards and assessments are addressed insofar as they interface with per-
formance standards. Therefore, the handbook addresses issues of performance standards as part of

an aligned system.
Comprehensive assessment systems necessitate the alignment of content standards (what stu-

dents are expected to know and be able to do) and performance standards (the descriptions of
"how good is good enough"). The vehicles for operationalizing the content and performance
standards are familiar curriculum, instruction, and assessment. In the context of content stan-
dards, curriculum refers to the subject matter and related skills and processes, and the scope and
sequence for delivery. A curriculum is used by teachers to guide instruction and to serve as the

teacher's "technical manual."
A curriculum is the "what" and "when" of teaching certain content, and instruction is the

"how." Instruction, then, is the mechanism by which teachers deliver the curriculum and engage
students in learning.

Assessment must be more than a product or series of tests; it must be a process matched
directly to the content standards and used to report student progress in terms of the performance
standards that are directly tied to the content standards. A comprehensive assessment system of
this kind requires that all the parts are linked and work together as a whole.

Figure 1.1 shows the relationships among components of an aligned education system
focused on student learning.

Systems of Performance Standards

There is little consistency in the education community in the way terms are used when dis-
cussing performance standards. The term performance standard itself is a case in point. To test
developers and psychometricians, performance standard usually refers to the point on a test score
scale that separates one level of achievement (e.g., pass) from another (e.g., fail), identified
through a technically sound process. To educators involved in the development of curriculum
and instruction, performance standard often means a description of what a student knows and can
do to demonstrate proficiency on a content standard or cluster of content standards. To others,
the term performance standard indicates examples of student work that illustrate world-class per-
formance.

3
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Figure 1.1: System for student learning

Content Standards

Curriculum and Instruction

System of Performance Standards
Performance Levels

Performance Descriptors
Student Work
Cut Scores

Reporting

-

Comprehensive Assessment System
State and/or Local Assessments
Classroom Assessments

Standards and Assessment

Staff Development

Evaluation

In this handbook, "performance standard" is defined as a system that includes performance
levels, descriptions of student performance, examples of student work, and cut scores on assess-
ments. A system of performance standards operationalizes and further defines content standards
by connecting them to information that describes how well students are doing in learning the
knowledge and skills contained in the content standards.

Performance standards answer the question, How good is good enough? A system of perform-
ance standards includes the following components:

performance levels labels for each level of achievement
performance descriptors narrative descriptions of performance at each level
exemplars examples of student work from a representative sample of all students that
illustrate the full range of performance at each level
cut scores scores on a variety of assessments that separate the different levels of per-
formance

The components of the system are highly interrelated. As a system, performance standards
describe student achievement at different levels; these levels are operationalized by assessments
used to measure student achievement and exemplars showing the type of student work at each
level. Table 1.1 gives definitions and examples of the components of a system of performance
standards.
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Table 1.1: Performance standards system components

Term

Performance
Levels

Performance
Descriptors

Definition

Labels for the levels of
student performance in a
content area that convey in a
general manner the degree of
student achievement in the
content area
.Each performance level
encompasses a range of
student achievement.

Descriptions of what students
at each performance level
know and can do that are
usually referenced to a specif-
ic content area
Some descriptions are trans-
disciplinary: they incorporate
knowledge and skills that
apply to multiple content
areas (e.g., reasoning, predict-
ing, using research skills).

BEST COPY AVA1LA6LE

Examples

Advanced, Proficient, Partially Proficient
Exceeding Standard, At Standard, Approaching Standard,
Below Standard

NAEP Grade 4 Achievement Level Descriptions for Reading

Basic: Fourth-grade students performing at the Basic level
should demonstrate an understanding of the overall meaning
of what they read. When reading text appropriate for 4th
graders, they should be able to make relatively obvious con-
nections between the text and their own experiences.

For example, when reading literary text, they should be able
to tell what the story is generally aboutproviding details to
support their understandingand be able to connect aspects
of the stories to their own experiences.

When reading informational text, Basic-level 4th graders
should be able to tell what the selection is generally about or
identify the purpose for reading it; provide details to support
their understanding; and connect ideas from the text to their
background knowledge and experiences.

Proficient: Fourth-grade students performing at the Proficient
level should be able to demonstrate an overall understanding
of the text, providing inferential as well as literal information.
When reading text appropriate to 4th grade, they should be
able to extend the ideas in the text by making inferences,
drawing conclusions, and making connections to their own
experiences. The connection between the text and what the
student infers should be clear.

For example, when reading literary text, Proficient-level 4th
graders should be able to summarize the story, draw conclu-
sions about the characters or plot, and recognize relationships
such as cause and effect.

When reading informational text, Proficient-level students
should be able to summarize the information and identify the
author's intent or purpose. They should be able to draw rea-
sonable conclusions from the text, recognize relationships
such as cause and effect or similarities and differences, and
identify the meaning of the selection's key concepts.

Advanced: Fourth-grade students performing at the Advanced
level should be able to generalize about topics in the reading
selection and demonstrate an awareness of how authors com-
pose and use literary devices. When reading text appropriate to
4th grade, they should be able to judge texts critically and, in
general, give thorough answers that indicate careful thought.

For example, when reading literary text, Advanced-level
students should be able to make generalizations about the
point of the story and extend its meaning by integrating
personal experiences and other readings with the ideas

/ 2.
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Table 1.1: Performance standards system components (continued)

Definition

Exemplars Examples of student work
that illustrate the range of
performance in a content
area within each performance
level

Cut Scores Score points on an assess-

rnent that separate one level
of performance from another

Examples

suggested by the text. They should be able to identify literary

devices such as figurative language.

When reading informational text, Advanced-level 4th graders
should be able to explain the author's intent by using support-
ing material from the text. They should be able to make critical
judgments of the form and content of the text and explain

their judgments clearly.

Collections of student work that include samples related to
the full range and depth of content standards. These collec-
tions can include products such as responses to assessment
tasks, classroom work, and results of projects. The set of

work should include examples from students representing
the entire population and range of performances. The com-
pilation should provide a concrete illustration of what stu-
dents within each performance level know and can do in the
content area, including examples ot student work that repre-
sents proficient. but not quite advanced, or that is just above
partially proficient. and therefore proficient. It is critical that
the set of exemplars illustrate the range of acceptable per-

formance for each level.

On the 1992 National Assessment of Educational Progress.
Fourth-Grade Mathematics, a scale score of 211 was the mini-

mum score for achieving the basic level, thus separating the

below basic and basic levels: a score of 248 was the minimum
score needed to achieve the proficient level: and a score of

280 was needed to reach the advanced level. These cut scores

were developed through a process involving expert judgment

of what student pertormance should be at each pertormance

level.
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Chapter 2. The Challenges of the New Title I

The 1994 Improving America's Schools Act (IASA) legislation, designed to serve as a frame-
work for improving education in the United States, reflects both research and good practice,
based upon what educators have learned about providing effective education for the nation's
diverse student population. Title I of IASA represents a significant change in the way the federal
government provides education support for low-income students.

At the state level, IASA/Title I requires a system of content standards, assessments, and per-
formance standards (or a system for approving local standards and assessments) that will chal-
lenge all students, including students with limited English proficiency (LEP) and students with
disabilities. The legislation clearly states that the same standards and assessment systems must
apply to all students, not just students served by Title I. By developing and agreeing on content
standards describing what students should know and be able to do, school systems, teachers, stu-
dents, parents, and community and business stakeholders can better direct their efforts to
improve student performance.

More specifically, the new Title I legislation requires an agreed-upon designation of content
standards describing the knowledge and skills students are expected to acquire and demonstrate
as a function of schooling, assessments aligned to the content standards, and performance stan-
dards that describe how well students and schools are doing relative to the agreed-upon content.
This handbook provides tools for "do-it-yourself" alignment of content standards, curricula,
instruction, assessments, and performance standards, all components of a comprehensive system
reflecting good practice.

The goal of Title I has always been to provide special instructional support for low-income
children. In the past, it was designed to be a separate program within a school. Students identi-
fied to be served by Title I were often pulled out of the regular classroom for special instruction.
Achievement of these students was typically measured using standardized tests, with progress
determined by improvement in their norm-referenced rankings. Success was measured using the
generalized content represented by standardized norm-referenced tests, which might be very dif-
ferent from what students were taught in their Title I or other classes and from the content
required of students not served by Title I.

Because the new Title I is grounded in best practice, it has been reconceptualized in several
ways. Student progress is no longer to be measured by scores on generic test content. Rather, stu-
dent progress is to be based on state-developed or state-approved challenging academic content
and performance standards, with assessment systems matched to or aligned with those standards.
These standards and assessments apply to all students. Although Title I does not directly require
state-level standards and a statewide assessment program to be created to assess that content, such
a plan is indeed a de facto requirement unless states develop a system that allows for the develop-
ment, review, and approval of local standards and assessments. (See the section on Alignment
Requirements/Options in Chapter 3 for details.) Title I requires that students served receive
instruction on the same content and curriculum required of all students. The content and per-
formance standards, therefore, must be the same for all students. Except for the few children with
severe cognitive disabilities, assessments must also target the same content and performance stan-
dards for all students.

Because content standards, performance standards, and the assessment system must be the
same for all students, the entire student population must be considered when the standards and
assessment system are designed. Educators and others with expertise in educating students with
special needs, such as students with disabilities, English language learners, and highly mobile stu-
dents, must be included in the development process. Although standards and the assessment sys-
tem will be constant for all students, flexibility must be built in to ensure that they are appropri-
ate for all students.

Flexibility in the assessment system might include a measure of English language proficiency
that determines whether an English language learner should take an assessment in the standard
manner in English, a version translated into his or her native language, or a form in English with

1 4
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some accommodations, such as a glossary or an oral administration. For students with disabili-
ties, individualized education programs might include specific strategies for delivering content or
descriptions of performance that would demonstrate proficiency on the content standards. These
descriptions would not be different in rigor or intent from the general performance standards,
but they would specify alternative forms of evidence of proficiency for a particular child. The
1997 reauthorization of the Individuals with Disabilities Education Act contains requirements for
curriculum, instruction, and assessment for students with disabilities, with an emphasis on apply-
ing the same, systemwide rigorous content and performance standards to the education of stu-
dents with IEPs.

Although the issues involved in creating an education system appropriate for all children are
challenging, states such as Kentucky have made progress in generating solutions. Organizations
such as the National Center on Educational Outcomes and the Council of Chief State School
Officers are also aiding states in accommodating special populations of students as they work to
meet the same set of content and performance standards. The U.S. Department of Education is
supporting peer consultant networks so that staff in states further along in developing and imple-
menting a system that includes all students can assist less experienced states.

In addition to requiring that each state have a single system of content standards that apply
to all students, Title I requires that student success is to be measured using the same system of
assessments. The assessment system used must be fully aligned with the content standards. Title I
also requires that students be assessed using more than one measure and that results be disaggre-
gated. Disaggregation of assessment results is required so that specific groups of students (e.g.,
migrant, LEP, or African-American students) are not masked or overlooked and thus ignored
(Jaeger & Tucker, 1998).

The legislation further requires states to create performance standards that include at least
three levels of performance. The categories of performance, or levels, used in the law are
advanced, proficient, and partially proficient, although states are not required to use these specif-
ic labels. States may add other levels below the partially proficient level or add levels between the
other two mandated levels. Figure 2.1 displays this information graphically.

Figure 2.1: Performance levels

Advanced

Proficient

Partially Proficient

(Below Partially Proficient)

Just as the content standards and assessment system must be the same for all students, the
achievement of all Title I schools and students in these schools must be reported based on per-
formance standards. These standards must be the same as those applied to all other students in
their system or state. Since the focus is on schoolwide improvement, not just on individual stu-
dents' gain scores (the focus in the past), improvement cannot be based on only certain cate-
gories of students who typically show continuous growth (e.g., only growth of the top-level stu-
dents). Schools must show adequate yearly progress (AYP) (i.e., improvement in educating all stu-
dents in all performance categories so that there are fewer students who are below proficient and
more students who are proficient or advanced [Carlson, 1996]).

In essence, Title I represents a criterion-referenced point of view. This means that students
are no longer required to show gain scores based on a distribution of scores on a norm-referenced
test (NRT) but are required to show progress toward certain criteria or standards of performance
regardless of how other stvidents score. Rather than any improvement of scores on an NRT defin-
ing "success" (notwithstanding the relationship of the NRT to the goals of the program), success

15



is now defined as improvement in proficiency as defined by the content and performance stan-
dards. Under such a standards-based system, all students can be successful. Since success is no
longer determined by how well students rank in a group (statistical "norming"), but by what stu-
dents know and how well they can apply or use knowledge and skills, all students can be success-
ful relative to performance standards.

Figure 2.2 contains excerpts related to standards and assessment from the reauthorization of
the Elementary and Secondary Education Act under the IASA Title I, 1994.

Figure 2.2: Title I basic program requirements for standards and assessments

Elementary and Secondary Education Act (ESEA) [Public Law 103-382]
Part A, Subpart 1 Basic Program Requirements, Section 1111. State Plans

(b) (1) Challenging Standards. Each State plan shall demonstrate that the State has developed or
adopted challenging content standards and challenging student performance standards that will be
used by the State, its local educational agencies, and its schools...including at least mathematics and
reading or language arts....[S]tandards shall include the same knowledge, skills, and levels of perform-
ance expected of all children....

Standards...shall include
Challenging content standards in academic subjects that

Specify what children are expected to know and be able to do;
Contain coherent and rigorous content; and
Encourage the teaching of advanced skills;

Challenging student performance standards that
Are aligned with the State's content standards;
Describe two levels of high performance, proficient and advanced, that determine how well
children are mastering the material in the state ; and
Describe a third level of performance, partially proficient, to provide complete information
about the progress of the lower performing children toward achieving to the proficient and
advanced levels of performance.

(b) (3) Assessments. Each state plan shall demonstrate that the State has developed or adopted a set
of high-quality, yearly student assessments, including assessment in at least mathematics and reading
or language arts, that will be used as the primary means of determining the yearly performance of
each local educational agency and school served under this part in enabling all children...to meet the
State's student performance standards.

Such assessments shall
Be the same assessments used to measure the performance of all children...;
Be aligned with the State's challenging content and student performance standards and provide
coherent information about student attainment of such standards;
Be used for purposes for which such assessments are valid and reliable...;
Measure the proficiency of students in the academic subjects for which a State has adopted
challenging student performance standards and be administered at some time during Grades 3
through 5; Grades 6 through 9; and Grades 10 through 12;
Involve multiple up-to-date measures of student performance, including measures that assess
higher order thinking skills and understanding;
Provide for the participation in such assessments of all students; the reasonable adaptations and
accommodations for students with diverse learning needs, necessary to measure the achieve-
ment of such students relative to the State content standards; and the inclusion of limited
English proficient students who shall be assessed, to the extent practicable, in the language and
form most likely to yield reliable information on what students know and can do...in subjects
other than English.

26
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Summary

The basic Title I requirements for standards and assessments can be summarized as follows:

Each state must develop and/or adopt high academic content standards as well as perform-
ance standards. These were to be in place by the beginning of the 1997-1998 academic
year, but waivers of the time line for developing content and performance standards have
been granted to a number of states that are progressing toward meeting this requirement
but have not yet met it.
Each state must determine what constitutes sufficient or adequate yearly progress on the
part of schools and school systems toward meeting the state's performance standards.
Each state must provide and/or develop an assessment system that (1) measures achieve-
ment for all students, including those with special learning needs, and (2) provides for
accountability of school success as measured by AYP.
Each state must provide assessments that measure complex skills and challenging subject
matter, assess students in at least reading/language arts and mathematics (and more areas,
if desired), are administered in at least one grade level in each of the required grade spans
(3-5, 6-9, 10-12), and yield reliable and accurate data and data interpretations.

Clear pictures of acceptable standards and assessment plans are still emerging. The challenges
to states in designing and creating programs of standards and assessments to meet the new Title I
rules and regulations have initiated many long and heated debates, some of which are not yet
over. The debates do not focus as much on the dissection of Title I as they do on how to develop
and achieve comprehensive and aligned assessment systems that reflect the best of what we know
about educating children in the United States. The idea that all students can learn has become
paramount, and new ways of educating our children are emerging.
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Chapter 3. Standards in an Aligned Assessment System

The expectation that all students can learn challenging content is a concept now guiding
education in the United States. All students can learn, and each teacher must be able to teach and
respond to each student in his or her classroom. It is not enough to teach only those who learn
easily; the challenge is to teach those for whom instruction must be varied in design and intensi-
ty. Students should be expected to achieve high content standards (what students are expected to
know and be able to do) and performance standards (the descriptions of "how good is good
enough"), but they must be allowed to achieve those standards in different ways and over differ-
ent periods of time. The standards must not vary for different groups of students; nor should the
expectation that every student can learn to at least the proficient level. Different students will
vary in the instructional programs they need, their adaptations to those programs, their need for
additional learning support, and the pace at which they learn. Except in extreme cases, variation
should not occur in the content standards or performance standards that students are expected to
achieve.

Title I reinforces this perspective by building on good instructional practices and targeting
three grade spans for assessment; assessments must be conducted at some time during grades 3-5,
grades 6-9, and grades 10-12. During each of these three grade ranges, students must be assessed
on how well they are meeting their state-approved content standards. How well students meet
the content standards is defined by a system of performance standards.

The integration of content standards and performance standards is the cornerstone of the
Title I initiative. Defining the content to be learned during each stage of a student's education
facilitates the effective use of assessments to measure student progress. Student and school
progress is to be measured and reported according to performance standards. For example, a
fourth grade student will be expected to have learned all mathematics defined by the mathemat-
ics content standards through Grade 4. How well the student has learned that content will be
determined by the level of performance he or she demonstrates on assessments that have been
created or selected specifically to measure that content. Whether the student is partially profi-
cient, proficient, advanced, or below partially proficient will be determined by an assessment sys-
tem directly linked or aligned to each content area and its associated performance standards. The
assessment system may include multiple-choice tests, constructed-response tasks, writing samples
or other performance measures, check lists, and portfolios as well as other forms of assessments.
(See Appendix 3.1 for a continuum of these assessment alternatives.)

Why Standards?

Standards address the needs of most groups of stakeholders. For students, the expectations
outlined in content and performance standards provide a framework for understanding (1) what
they need to know and be able to do to meet the requirements for each performance level and
(2) what is expected to enable them to move from one level to the next. The standards can pro-
mote challenging, equitable, and rewarding learning experiences for all students by describing
what is expected in understandable terms. Students who understand what is expected are more
likely to feel ownership of their own progress toward meeting the standards.

For teachers, content standards provide a broad framework to help them focus on the cur-
riculum and what is most important for students to learn. Performance standards and assess-
ments provide them with feedback about how well their students are progressing toward meeting
the content standards. When teachers use content standards, performance standards, and assess-
ments that are aligned in a single comprehensive system, instruction becomes more powerful
than in a learning context where only details of curricula are addressed, assessments are generic,
and there are no stated goals or standards against which to measure student progress.

Through collaborative efforts that include parents, business people, and community mem-
bers, standards communicate shared visions for learning and provide a common language for

13
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talking about the process of learning and teaching. Standards allow these stakeholders to under-
stand student progress in intelligible, stakeholder-friendly terms.

For schools and districts, standards provide a way to understand learning and instruction. A
standards-based approach to education provides descriptions of what students should know and
be able to do, and how well they know the information or are able to handle the tasks.
Performance descriptors refer directly to the terms used in the content standards and are general-
ly narrative rather than numeric. Being "proficient" is more educationally meaningful and under-
standable than being "ranked at the 87th percentile," for example, because proficiency can be
tied directly to content standards via performance descriptors.

For states, standards are a common reference tool for ensuring that the components of the
education system are working together. Standards provide a vehicle for making learning compara-
ble across districts and from school to school. Content standards engender vital conversations
about what students should be learning and how performance standards can provide the tools for
determining how much learning should take place and is taking place.

One way to answer the question, Why standards? is to think about content and performance
standards in real terms. Those who travel by airplane probably want to be assured that the pilot is
fully proficient in the art of piloting airplanes. Most passengers really don't care how long it took
the pilot to reach the proficient level on the prescribed content standards for airplane flying,
only that the standards, both content and performance, were achieved. The same applies to a
person who repairs cars or re-roofs houses. Proficiency is highly desirable.

Consider an example from education. A student is in school in a particular class or grade
level for a certain number of weeks. At the end of that fixed period of time, whatever content has
been learned and whatever grade has been assigned are pretty much fixed. Most students move
on after that specified amount of time regardless of success or failure and regardless of how pre-
pared they are to succeed in the next class or grade. Time is the fixed, or specified, variable rather
than content, and it is the acceptable levels of performance that are allowed to vary, often dra-
matically, among students.

Content and performance standards can be used to address this problem and can reverse
what varies and what shouldn't vary in education today. When content and standards of accept-
able performance remain fixed, and time is allowed to vary, students will be prepared for success
throughout their educational careers.

Definitions

To create and establish standards, then, it is essential to understand how performance stan-
dards relate to content standards and how they both fit into a comprehensive assessment system.
The definitions and examples that follow are intended to provide a foundation from which to
communicate clearly and efficiently and to serve as a springboard for generating ideas. Although
the focus of this handbook is on performance standards, content standards must come first, since
they define the foundation for learning and instruction. For that reason, a brief section on con-
tent standards is included in the discussion of performance standards.

Content standards. Content standards answer the question, What should students know
and be able to do? They are descriptions of the knowledge and skills expected of students at cer-
tain times throughout their education, often targeted at a specific grade level or at a cluster of
grade levels. Content standards are clear, broad statements of content in academic areas such as
mathematics, language arts, science, and social studies. They are few in number and are defined
more specifically by curriculum, instruction, and examples of student work. They cite important
ideas, concepts, issues, and other relevant information and skills to be taught and learned. They
also include the specialized skills ways of thinking, working, reasoning, investigating, and
communicating within each content domain. Such skills are sometimes referred to as "habits
of the mind" or "cross-cutting competencies."
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Content standards should
be specific enough to provide a vision of expectations relative to a curriculum (e.g., the
student can apply lessons learned from and make extensions of a text and evaluate texts
critically);
be aligned with performance standards, assessments, principles of learning, curriculum,
and instruction;
be clear and understandable to teachers, students, and parents;
be assessable in a variety of ways;
be illustrated by examples of student work; and
be useful for defining and supporting good instruction

Following is an example of a content standard taken from Curriculum and Evaluation
Standards for School Mathematics by the National Council of Teachers of Mathematics.

In grades 5-8, the mathematics curriculum should include exploration of statistics in real-
world situations so that the students can

systematically collect, organize, and describe data;
construct, read, and interpret tables, charts, and graphs;
make inferences and convincing arguments that are based on data analysis;
evaluate arguments based on data analysis;
develop an appreciation for statistical methods as a powerful means for decision making.
(1989, p. 105)

This content standard illustrates the difference between a standard and curriculum. Note that
the standard says the "curriculum should include exploration of." Remember, standards are broad
statements. The standard does not detail the specific content or materials; a curriculum will do
both. Indeed, several pieces of curriculum are needed to represent the knowledge and skills in
this one standard. An example of curriculum (information specifically written as a "technical
manual" for educators) related to the standard might be for the student to explain different ways
to use and interpret circle graphs, bar graphs, and histograms. The content standard (the broad
view) describes statistics at the general level of understanding, but it is specific enough to deter-
mine what to do to teach this information (i.e., which components of the curriculum are rele-
vant to this standard). Figure 3.2 contains a checklist useful in exploring how to formulate con-
tent standards.

Appendix 3.2 contains sample content standards for mathematics and language arts. These
examples were created by the Metropolitan Atlanta P-16 Community Council for work with its
local systems. (P-16 refers to preschool [P] through college or postsecondary [161.) The content
standards are intended to be either approved by local systems or used as a guide in developing
local standards. Readers may wish to use the standards as guides for developing or refining their
own standards.
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Figure 3.2: Checklist for content standards*

Content standards are concerned with "big ideas." Standards should contain the major
concepts and essential ideas that students must master in order to grasp the content. Being able to
understand mathematics by making inferences is different from memorizing formulas.

Content standards are accurate and sound. Standards should reflect the most recent, widely
accepted scholarship in the discipline. Because facts and concepts change rapidly today, when new
information is constantly being generated, maintaining accuracy and balance among the important
concepts requires continual revision. Documents related to content learning should be updated
regularly.

Content standards are clear and useful. Standards should be specific enough to drive the cur-
riculum. They should not be written in language so abstract or technical that teachers, parents, and
students cannot easily understand them.

Content standards are parsimonious. Standards should reflect the depth of learning. Standards
should be few and brief, and short enough to be memorable because they are strong, bold state-
ments, not details of content description (the details are in the curriculum).

Content standards are built by consensus. Standards must be arrived at by most of the con-
stituency who will use them. Conversations about standards are as important as the standards
themselves.

Content standards are assessable. Standards should have verbs that indicate an assessable
action. Words like "compare," "explain," or "analyze" are useful for assessments. Words like "under-
stand" or "appreciate" are not.

Content standards are for students. Standards should describe to students what they are
responsible for knowing. The standards should be clear and understandable to them.

Content standards are developmental. Standards should evidence a clear sense of increased
knowledge and sophistication of skills. Standards that simply repeat content and specify "more" at
successive levels are not useful. Benchmarks, or target levels for assessment, should indicate develop-
mentally appropriate content knowledge and skills.

Content standards are visionary. Standards should be the goal of student learning. They
should not describe "what is" or "this is where we are," but rather, "this is where we want our stu-
dents to be."

* Adapted from Ruth Mitchell's Front-End Alignment: Using Standards to Steer Educational Change (1996, pp. 22-23)

Systems of performance standards.3' As discussed in Chapter 1, this handbook defines
performance standards as a system that includes (1) performance levels, labels for levels of
achievement; (2) performance descriptors, descriptions of student performance at each level; (3)
exemplars, illustrative student work for each level; and (4) cut scores, score points on a variety of
assessments that differentiate between performance levels.

A system of performance standards has certain characteristics:
The system defines several distinct levels of performance.
Examples of student work from the full population of students are used to articulate each
level.
The system is based on specific content, and components are interpreted relative to con-
tent standards.

Components of the system can be understood by someone who is not an educator.

BEST COPY AVAILABLE
nAs noted in the preface, these definitions are designed to foster mutual understanding and consistent communication with-
in this document. The definitions provided are not "standard" yet. In some cases, the terms and their precise meanings are
still evolving. For additional discussion of performance standards, see Chapter 1.



A common source of confusion is the difference among performance descriptors, scoring
rubrics, and cut scores. An example of a performance descriptor for the proficient level in mathe-
matical problem solving follows:

To be proficient, the student solves mathematical problems in more than one way. The
student clearly articulates each step in a process correctly and accurately. The student is
able to demonstrate multiple approaches and can make a determination about the effec-
tiveness and feasibility of various possible solutions. The student is able to provide accu-
rate solutions.

The performance descriptor for "proficient" is broad enough to be applied to a variety of tasks
and/or assessments and covers multiple content standards. It clearly states in broad terms what the
student must be able to do to achieve proficient status in mathematical problem solving.

In contrast, an example of a rubric for scoring a particular problem-solving task follows:

To be acceptable, a response must identify and explain each step in the series to solve
the problem correctly and accurately. At least two methods must be presented; a third is
optional. Estimates are not acceptable.

This sample rubric appears to describe a single response and therefore is not generalizable
across more than one class of problems. It is also quite specific about what is and is not accept-
able and, therefore, appropriate for scoring a piece of student work. However, it lacks the richness
needed for use with a variety of products or performances. As such, it is not an acceptable
description for a performance level tied to content standards.

Cut scores define a particular point or points on a score scale. These points differentiate
between performance levels (e.g., pass/fail or advanced/proficient/partially proficient). A cut score
typically does not include information about any other performances beyond those on a specific
assessment instrument.

The checklist in Figure 3.3 may serve as a general guideline for developing a system of
performance standards.

l'EST COPY AVALAEE
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Figure 3.3: Checklist for a system of performance standards

Performance standards should be understandable and useful for all stakeholders. The

system should describe to stakeholders what is expected of students who perform at a given level. If

a stakeholder wants to know what it means to be proficient, then the stakeholder should be able to
understand the kind of work that is required by reading the descriptor for that level of performance
and looking at examples of student work.

Performance standards clearly differentiate among levels. Performance descriptors should

be easy to apply to collections of student work. When they apply the descriptors for the perform-
ance levels, teachers, parents, and students should clearly see why certain sets of student exemplars

or student profiles are assigned to one performance level and not to another.

Performance standards are grounded in student work but not tied to the status quo.
The system should reflect the major concepts and accomplishments that are essential for describing
each level of performance. Student work that reflects the diverse ways various students demonstrate
their achievement should be used to inform the descriptions during various stages of development,
illustrating where students should be as a result of the educational process rather than where they

are now.

Performance standards are built by consensus. The system of standards must be arrived at

by the constituency who will use them. It must be built around agreed-upon statements of a range
of achievement with regard to student performances. Not only should teachers and students under-
stand the standards, but the "end users," such as colleges and universities, technical schools, and
employers, should also understand what performance standards mean for them.

Performance standards are focused on learning. Performance descriptors should provide a

clear sense of increased knowledge and sophistication of skills. Descriptors that simply specify
"more advanced" at each successive level are not particularly useful. The "more" should be clearly
described or defined to show progression of learning. Cut scores on assessments must be based on

this learning, and exemplars of student work should illustrate learning at each level.

Examples of Performance Descriptors

Performance descriptors vary. Each example in this section was selected to show the variety
of approaches to development. The first example is from the National Assessment of Educational
Progress (NAEP). The NAEP achievement levels reflect one of the earliest efforts to develop per-
formance standards. The NAEP descriptions include both generic policy definitions and content-
and grade-specific statements about student performance. The other two examples are from indi-
vidual states. Maine began its standards development in the early 1990s, and its initial descriptors
were general in nature, serving as the foundation for developing performance descriptors for spe-
cific content areas. Colorado recently developed detailed performance descriptors tied to content
standards from their initial development, rather than creating more general descriptors.

NAEP Achievement Levels and Performance Descriptions

Since 1990, the NAEP results have been reported using achievement levels authorized by
Congress. These achievement levels were developed by the National Assessment Governing Board
in the major content domains, including reading, writing, mathematics, science, U.S. history,
geography and civics. The policy definitions are general and apply across all content domains
and grade levels.

Basic: This level denotes partial mastery of prerequisite knowledge and skills that are
fundamental for proficient work at each grade.
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Proficient: This level represents solid academic performance for each grade assessed. Students
reaching this level have demonstrated competency over challenging subject mat-
ter, including subject-matter knowledge, application of such knowledge to real-
world situations, and analytical skills appropriate to the subject matter.

Advanced: This level signifies superior performance.

For each domain, these general achievement or performance levels have been operationalized
with content-related detail to make them more useful and to tie them to the NAEP assessment
frameworks. NAEP achievement levels for Grade 4 mathematics (1992-1994) are as follows:

Basic: Fourth-grade students performing at the basic level should show some evidence
of understanding the mathematical concepts and procedures in the five NAEP
content strands.

Fourth graders performing at the basic level should be able to estimate and use
basic facts to perform simple computations with whole numbers; show some
understanding of fractions and decimals; and solve simple real-world problems
in all NAEP content areas. Students at this level should be able to use though
not always accurately four-function calculators, rulers, and geometric shapes.
Their written responses are often minimal and presented without supporting
information.

Proficient: Fourth-grade students performing at the proficient level should consistently
apply integrated procedural knowledge and conceptual understanding to prob-
lem solving in the five NAEP content strands.

Fourth graders performing at the proficient level should be able to use whole
numbers to estimate, compute, and determine whether results are reasonable.
They should have a conceptual understanding of fractions and decimals; be able
to solve real-world problems in all NAEP content areas; and use four-function
calculators, rulers, and geometric shapes appropriately. Students performing at
the proficient level should employ problem-solving strategies such as identifying
and using appropriate information. Their written solutions should be organized
and presented both with supporting information and explanations of how they
were achieved.

Advanced: Fourth-grade students performing at the advanced level should apply integrated
procedural knowledge and conceptual understanding to complex and nonrou-
tine real-world problem solving in the five NAEP strands.

Fourth graders performing at the advanced level should be able to solve complex
and nonroutine real-world problems in all NAEP content areas. They should dis-
play mastery in the use of four-function calculators, rulers, and geometric
shapes. The students are expected to draw logical conclusions and justify
answers and solution processes by explaining why, as well as how, they were
achieved. They should be beyond the obvious in their interpretations and be
able to communicate their thoughts clearly and concisely.

The NAEP performance level descriptors for Grade 4 Reading are shown in Table 1.1.
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State Examples

Although the NAEP achievement levels are grade and content specific, some states have
developed performance descriptors that are generalized across grade and content as a starting
point for developing more specific descriptors, much like NAEP's policy definitions. Other states
have created elaborate and detailed performance descriptors tied to content standards, without
reference to general descriptions.

Maine began working with standards in the early 1990s. Its initial performance descriptors,
presented below, are general in nature. Colorado recently completed developing its content stan-
dards and performance descriptors; the excerpted sections are elaborate and specific. These two
examples were selected to illustrate the two ends of the continuum from general to specific.
Examples from other states are included in Section II.

Maine

Maine has had integrated performance descriptors in place since 1994, and it has since devel-
oped descriptors tied to content standards. Assessments of its content standards include multiple-
choice items and performance tasks. Performance levels for students in Maine are defined as
novice, basic, advanced, and distinguished. The integrated descriptors, used as the starting point
for developing content area descriptors, are shown below.

Novice. Maine students display partial command of essential knowledge and skills. With
direction, these students apply their knowledge to complete routine problems and well-
defined tasks. The students' communications are rudimentary, and sometimes ineffective.

Basic. Maine students demonstrate a command of essential knowledge and skills with partial
success on tasks involving higher-level concepts, including applications of skills. With some
direction, these students make connections among ideas and successfully address problems
and tasks. Their communications are direct and reasonably effective, but sometimes lack the
substance or detail necessary to convey in-depth understanding of concepts.

Advanced. Maine students successfully apply a wealth of knowledge and skills to independ-
ently develop new understanding and solutions to problems and tasks. These students are
able to make important connections among ideas and communicate effectively what they
know and are able to do.

Distinguished. Maine students demonstrate in-depth understanding of information and con-
cepts. The students grasp "big ideas" and readily see connections among ideas beyond the
obvious. These students are insightful, can communicate complex ideas effectively (and often
creatively) and can solve challenging problems using innovative, efficient strategies.

Colorado

In March 1997, Colorado developed performance descriptors for individual content standards
in reading and mathematics. The excerpts that follow illustrate performance descriptors for each
content standard at the partially proficient, proficient, and advanced levels for each targeted
grade range.

READING

Content Standard 5: Students read to locate, select, and make use of relevant information
from a variety of media, reference, and technological sources.
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Performance Descriptors for Grades K-4

Partially Proficient. Students inconsistently find and make use of information using organiza-
tion features of a variety of printed texts and electronic media. Students take notes, outline,
and identify main ideas in resource materials, but there may be inaccuracies, limited under-
standing, omission of important facts and details, or direct copying.

Proficient. Students are able to find and make use of information, using organizational fea-
tures of a variety of printed texts and electronic media for a specific topic or purpose.
Students accurately take notes, outline, and identify main ideas in resource materials and
give credit by listing sources.

Advanced. Students can easily and without assistance find information, using organizational
features of a variety of printed texts and electronic media. Students sort, record, and synthe-
size information from a wide variety of sources and give credit by listing sources.

Performance Descriptors for Grades 5-8

Partially Proficient. Students locate and select relevant, but sometimes insufficient, informa-
tion, using organizational features of printed text and electronic media. Students' use of tech-
nology is dependent upon direct teacher assistance. The end product is inaccurately or
incompletely documented.

Proficient. Students locate and select relevant information, using organizational features of
printed text (for example, prefaces, afterwords, appendices) and electronic media (for exam-
ple, microfiche headings and numberings, headings for accessing nested information in
hypertext media, electronic media, CD-ROM, laser disc). With minimal assistance, students
use available technology to research and produce a quality end product that is accurately

documented and contains a bibliography.

Advanced. Students locate, select, synthesize, and evaluate relevant information effectively,
using the more complex organizational features in a wide variety of printed texts and elec-
tronic media. Students are able to efficiently and independently use available technology to
research and produce an end product that is effectively presented and that shows unusual
depth, is accurately documented and contains a substantial bibliography.

Performance Descriptors for Grades 9-12

Partially Proficient. Students use a narrow range of research strategies to find, record, and eval-
uate information from a limited number of print and electronic media. Students produce an
end product which is insufficiently researched, omits important information, or is not care-
fully documented.

Proficient. Students independently use research strategies to find, record, and evaluate infor-
mation from a number of different print sources (journals, research studies, technical docu-
ments, footnotes, endnotes, bibliographies) and electronic media (bulletin boards, keyword
searches, e-mail) to produce a carefully documented, quality product.

Advanced. Students independently use extensive research strategies to find, record, and evalu-
ate information from a variety of print sources (journals, research studies, technical docu-
ments) and electronic media (bulletin boards, keyword searches, e-mail) to produce a careful-
ly documented product demonstrating depth and insight.
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MATHEMATICS

Content Standard 6: Students link concepts and procedures as they develop and use compu-
tational techniques including estimation, mental arithmetic, paper-and-pencil, calculators,
and computers in problem-solving situations, and communicate the reasoning used in solv-
ing these problems.

Performance Descriptors for Grades K-4

Partially Proficient. Students demonstrate limited conceptual meanings for the four basic
arithmetic operations of addition, subtraction, multiplication, and division. With some
errors, students can add and subtract commonly used fractions and decimals using physical
models. Students demonstrate some understanding of and limited proficiency with basic
addition, subtraction, multiplication, and division facts without the use of a calculator.
Students demonstrate limited ability to construct, use, and explain procedures to compute
and estimate with whole numbers. With limited success, students select and use appropriate
methods for computing with whole numbers in problem-solving situations from among
mental arithmetic, estimation, paper-and-pencil, calculator, and computer methods.

Proficient. Students demonstrate conceptual meanings for the four basic arithmetic operations
of addition, subtraction, multiplication, and division. Students add and subtract commonly
used fractions and decimals using physical models. Students demonstrate understanding of
and proficiency with basic addition, subtraction, multiplication, and division facts without
the use of a calculator. Students construct, use, and explain procedures to compute and esti-
mate with whole numbers. Students select and use appropriate methods for computing with
whole numbers in problem-solving situations from among mental arithmetic, estimation,
paper-and-pencil, calculator, and computer methods.

Advanced. Students demonstrate a comprehensive understanding of the conceptual meanings
for the four basic arithmetic operations of addition, subtraction, multiplication, and division.
Students add and subtract commonly used fractions and decimals using physical models and
justify the procedure used. Students demonstrate thorough understanding of and proficiency
with basic addition, subtraction, multiplication, and division facts without the use of a calcu-
lator. Students construct, use, and thoroughly explain procedures to compute and estimate
with whole numbers. Students show insight in selecting and using appropriate methods or
combinations of methods for computing with whole numbers in problem-solving situations
from among mental arithmetic, estimation, paper-and-pencil, calculator, and computer
methods.

Performance Descriptors for Grades 5-8

Partially Proficient. Students use models inaccurately when explaining how ratios, propor-
tions, and percents can be used to solve real-world problems. With some procedural errors,
students construct, use, and give an incomplete explanation of procedures when computing
and estimating with whole numbers, fractions, decimals, and integers. Students develop,
apply, and explain a limited number of estimation strategies in problem-solving situations, or
provide an incomplete explanation of why an estimate may be acceptable in place of an
accurate answer. With limited success, students select and use methods for computing with
commonly used fractions and decimals, percents, and integers in problem-solving situations
from among mental arithmetic, estimation, paper-and-pencil, calculator, and computer
methods, and make an attempt to determine whether the results are reasonable.

Proficient. Students use models when explaining how ratios, proportions, and percents can be
used to solve real-world problems. Students construct, use, and explain procedures when
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computing and estimating with whole numbers, fractions, decimals, and integers. Students
develop, apply, and explain a variety of different estimation strategies in problem-solving sit-
uations, and explain why an estimate may be acceptable in place of an exact answer.
Students select and use appropriate methods for computing with commonly used fractions
and decimals, percents, and integers in problem-solving situations from among mental arith-
metic, estimation, paper-and-pencil, calculator, and computer methods, and determine
whether the results are reasonable.

Advanced. Students use models when explaining how ratios, proportions, and percents can be
used to solve a variety of real-world problems. Students construct, use, and explain multiple
procedures when computing and estimating with whole numbers, fractions, decimals, and
integers. Students develop, apply, and explain a wide variety of different estimation strategies
in problem-solving situations, defend the estimation strategy chosen, and explain why an esti-
mation may be acceptable in place of an exact answer. Students select and justify the use of
appropriate methods for computing with commonly used fractions and decimals, percents, and
integers in problem-solving situations from among mental arithmetic, estimation, paper-and-
pencil, calculator, and computer methods, and determine whether the results are reasonable.

Performance Descriptors for Grades 9-12

Partially Proficient. With some procedural errors, students use ratios, proportions, and per-
cents in problem-solving situations. Students use a limited range of methods for computing
with real numbers, selecting from among mental arithmetic, estimation, paper-and-pencil,
calculator, and computer methods, and they make an attempt to determine whether the
results are reasonable. Students describe some limitations of estimation, and incompletely
assess the amount of error resulting from estimations.

Proficient. In problem-solving situations, students use ratios, proportions, and percents.
Students select and use appropriate methods for computing with real numbers, selecting from
among mental arithmetic, estimation, paper-and-pencil, calculator, and computer methods,
and determine whether the results are reasonable. Students describe the limitations of estima-
tion, and assess the amount of error resulting from estimation within acceptable limits.

Advanced. In problem-solving situations, students use ratios, proportions, and percents.
Students select and use appropriate methods for computing with real numbers, selecting
from among mental arithmetic, estimation, paper-and-pencil, calculator, and computer
methods, and provide insightful arguments that the results are reasonable. Students thor-
oughly describe the limitations of estimation, and assess the amount of error resulting from
estimation within acceptable limits.

What Is Alignment?

Alignment is a match between two or more things. Webster's New World College Dictionary
defines align as "to bring into a straight line; to bring parts or components into a proper coordi-
nation; to bring into agreement, close cooperation." In an aligned system of standards and assess-
ments, all components are coordinated so that the system works toward a single goal: educating
students to reach high academic standards.

Content standards, performance standards, and assessments must be aligned so that what is
taught is tested and what is tested is taught. No surprises, no questions, no controversy, and no
confusion. Although the primary use of a system of performance standards may appear to be its
connection with the tests or assessments as results are reported, the system remains rooted in
content. Performance descriptors must be carefully written to reflect the content for which stu-
dents are to be held accountable and must be used to guide the development and selection of test
items. Without performance descriptors drafted prior to the development of an assessment sys-
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tern, tests may be created or selected that do not align with the content and performance stan-
dards in terms of depth, or complexity, or fully reflect the breadth, or coverage, of the standards.

So, how does one achieve alignment? Begin with content, what students should know and be
able to do. Content standards should be written for each content domain (e.g., reading, math-
ematics). Content standards provide the overview of content so that parents, students, and other
stakeholders can understand what it means to educate our country's children. One way to devel-
op content standards is to begin with considering what students should know and be able to do
at specific points in their education. For example, by the end of fourth grade, students should be
able to use reading for learning, as a research tool, and as a means of communication. In mathe-
matics, students should understand how to use numbers and number theory to solve problems
and use computation and estimation to communicate solutions to real-world problems. These
broad end-of-grade descriptions can be further refined by indicating just what fourth-grade stu-
dents should know. These "benchmarks," or points of reference, become the content standards.

A curriculum is developed for each set of the broad content standards. Teachers use a cur-
riculum to determine what to teach their students to help them meet the content standards.
Think of a curriculum as a bridge, or conduit, between the broader vision of what is important in
lay terms and what teachers should teach in their classrooms. The curriculum is simply an elabo-
rated or "technical" version of the content standards. Content standards and curricula are related
tools; they do not contain different content to be learned, and they are not in conflict. The sets
of content standards are the models, and the curricula are the blueprints for building those mod-
els. If they are created in this way, they automatically align.

Systems of performance standards and assessments must be created or selected and
matched with the content. In an aligned system, all content standards must be accounted for in
some manner. A common misconception is that when prebuilt or off-the-shelf assessments
appear fairly well matched to content standards and curricula, there will also be alignment. Many
of the test items or tasks, usually around 80 to 90 percent, or even 100 percent, may match what
is specified in a set of content standards. What is missing is the rest of the matching process,
which, it turns out, is critical. That is, how much of the content standards and curriculum is
actually assessed using the prebuilt system? What the test assesses may reflect only 50 to 60 per-
cent (or even less) of the content standards and curriculum the test is selected to measure. What
about the parts of the content standards/curriculum that are not assessed at all with the prebuilt
system or even a custom-built system?

The critical questions are (1) Is the relative emphasis of content covered by the test the same
as the intended emphasis in the content standards? and (2) Is the range of difficulty of the test
consistent with the range of performance levels, as defined by the performance descriptors? The
answers to these questions will help determine which tests and other assessment techniques com-
prise the entire comprehensive assessment system. If one part of the system, such as an on-
demand test, measures only some of the content standards, another component of the system,
such as classroom assessment embedded in instruction, might measure other content standards.

Real alignment means that the assessment system matches the depth (difficulty and com-
plexity) and breadth (content and coverage) of the content nearly one-to-one. Spending time
developing visionary content standards, elaborate curricula, and carefully crafted performance
descriptors and then using an assessment system that assesses only a portion of the content is
unfair. It's unfair to teachers and students and their parents. It's unfair to future employers. In a
fully aligned system where content and assessments match completely, the question of whether a
teacher should teach the curriculum or teach to the content of the assessments becomes irrele-
vant. Since the system is aligned, it shouldn't make any difference. If teachers do ask whether
they should teach to the test or teach to the curriculum, then the assessments and content stan-
dards may not be completely aligned.

Educators are very good at matching curriculum with series of books and other materials that
are used in classrooms. They do it all the time. The matching process is the same for aligning
content standards, curriculum, and assessments. Each curriculum statement must be tagged to
one or more content standards. Each content standard or curriculum statement must be tagged to
an assessment activity or activities. Some activities will be part of a formal assessment instrument
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or test; other content will be assessed in informal ways. In either case, the match between con-
tent and assessment must be complete (i.e., all of the content standards and curriculum must be
accounted for and matched to assessments). The driving force is not that all the test items are
accounted for, but the reverse. All content must be accounted for in creating an aligned assessment
system.

The discussion of aligning content and assessments illustrates how these two components
must work together. The system of performance standards operates at several levels and is the
"how good is good enough" part of a comprehensive aligned system. During the process of devel-
oping content standards and designing an assessment system, performance descriptors must be
created. To become operational, content standards need performance descriptors and examples of
student work to give them life.

Performance descriptors articulate the various levels of learning. Words such as Basic,
Proficient, or Accomplished commonly label performance levels. The terms themselves are not
important except as hooks on which to hang descriptions and illustrations of student perform-
ance.

A system of performance standards can be used to determine AYP (i.e., whether schools and
local districts are making progress in educating students to reach the standards). The goal is to
constantly and consistently decrease the number of students at lower performance levels and to
increase the number of students at higher performance levels.

Remember, performance standards apply to all students, not just part of the school popula-
tion. They include students living in poverty, LEP students, migrant students, and special educa-
tion students. Everyone is assessed based on the same content and performance standards.

Alignment Requirements/Options

Title I has three major options for states to follow in creating an aligned system of standards
and assessments:

establish a single statewide system of standards and assessments;
establish a statewide system with provisions for the addition of local standards and/or
assessments, given state approval;
establish state models for or criteria for approval of local system standards and/or assess-
ments, to ensure high quality and comparability statewide.

An explanation of each option follows.

Option 1. States may establish content and performance standards and assessments that
apply uniformly to all schools and local school districts or systems in the state. This option
implies that every student is expected to meet the same content and performance standards, no
matter where he or she attends school within the state.

Option 2. States may elect to combine state content standards, performance standards, and
assessments with local district standards and/or assessments. This option maximizes a district's
opportunity to be flexible and/or tailor standards for its own use. However, care must be taken in
establishing and documenting an approval process. Under this option, the state must establish
content and performance standards and assessments. Local districts must adopt those standards,
but they are allowed to develop additional standards that meet or exceed the state standards. In
such a program, content and performance standards are aligned across the state by the "core"
standards, with each district having the option to enhance the state's established content and
performance standards. The core standards are in no way less rigorous or excellent than content
and performance standards established under Option 1 above. By allowing local districts some
authority to expand the standards and assessments, the issue of local control and ownership can
be addressed without jeopardizing the requirement of rigorous content and performance stan-
dards for all students. Under such a plan, the state must carefully articulate the linking process
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for approval of district programs and, according to the law, must facilitate alignment between the
content standards, performance standards, and assessments for all local districts.

Option 3. States may elect to allow local systems to establish their own content and per-
formance standards and assessments instead of adopting a uniform system across the state. In
this case, the state must establish model standards and/or criteria for review of local standards to
ensure comparability, rigor and conformity with the state model or criteria. The state must also
ensure that all school districts set standards that meet the state's criteria and/or model standards
in terms of challenging content and rigor. As an example, districts with high concentrations of
poor or low-achieving students must establish standards and assessments that are no less
demanding than a district with more affluent or higher-achieving students. The standards must
be sufficiently high in both cases to raise performance and enhance learning of all students.

Under Options 2 and 3, states must be extremely careful about the various sets of standards.
The state must ensure that all sets of content standards meet the range of desired content cover-
age, the depth of content coverage, and the degree of emphasis on topics or areas within the con-
tent. For performance standards, the degree of rigor for each performance level must be ensured
across the accepted and approved content standards.

The following chapter describes ways to connect content standards, performance standards,
and assessments as part of a comprehensive system. Regardless of which of the above options is
selected for the Title I plan, a comprehensive assessment system must be clearly articulated and
put into place. All system components must be "cut from the same cloth" and boldly and seam-
lessly pieced together.
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Appendix 3.1. Continuum of Assessment Alternatives

Assessment Alternatives

Performance

I I

matching true multiple- fill-in- constructed individual/group interviews, demonstrations,
false choice the-blank response, projects, logs, role-playing essays,

short-answer, journals art productions,
extended porfolios
response
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Appendix -3.2. Metropolitan Atlanta P-16 Community Council Language
Arts and Mathematics Standards

Language Arts Academic Standards, May 1997

Introduction

Draft academic standards are being developed by persons from member organizations which
are affiliated with the Metropolitan Atlanta P-16 Community Council. Conversations among
K-12 and post-secondary faculty within core academic disciplines help to minimize gaps in
expectations between high school graduation and post-secondary admission. Benchmarks at lev-
els 3, 5, 8, 12, and 14 are intended to suggest the appropriate level of accomplishment for stu-
dents at that juncture. The setting of academic standards is the prerogative of local school boards
for K-12 or the governing bodies of the particular post-secondary institutions. Our desire is to
provide individual systems a set of draft standards which they may wish to affirm.

The voluntary model standards are intended to reflect a continuous learning process. They
are based on content which is cumulative at each benchmark within each discipline. They also
were written based on the newly revised state-mandated Quality Core Curriculum. Progress
toward each benchmark may vary in terms of time according to the intellectual development of
each student. The benchmarks are meant to insure an acceptable level of learning so that student
success is enhanced. By preparing properly at each preceding benchmark, students will be respon-
sible for work for which they are developmentally and academically prepared.

Cross-cutting competencies are also included in the voluntary academic standards. Cross-cut-
ting competencies refer to the knowledge and skills required during any learning process, regard-
less of academic content. Cross-cutting competencies also provide a foundation for preparation
for various career paths, workplace know-how, and solid job performance. Examples include con-
ducting research, evaluating data, allocating resources, using technology, and communicating
effectively across diverse cultures. These competencies are woven within each discipline.

Our goal is to support the various stakeholders in the Metro Atlanta P-16 community and to
provide an education based on high academic standards in which all students can be successful. As
part of this effort, performance standards are also being developed. The performance standards will
be framed as model assessments which can be used to describe and determine student progress
matched to the voluntary academic standards as well as all learning across the curriculum.

The Metropolitan Atlanta P-16 Community Council is housed at Georgia State University.
For additional information and updates on the Council, please consult our web site at
http://www.gsu.edu/MetroP-16, or call 1-800-822-8515.

Language Arts Vision Statement

The vision guiding these standards is rooted in the fact that all students are capable of learn-
ing. They must be provided with the resources to develop the language skills they need to be life-
long learners and to participate fully as informed, productive members of society. Literacy growth
begins before children enter school as they experience and experiment with literacy activities
reading and writing, and associating spoken words with their graphic representations. These stan-
dards encourage the continued development of the emerging literacy abilities that children bring
to school as well as furthering the development of the necessary tools essential for all learning
comprehending the written and spoken word. The standards provide ample room for innovation
and creativity essential to teaching and learning. The language arts reading, writing, listening,
and speaking form the basis for all other learning. They are not separate or distinct; they are,
by nature of the process they represent, interrelated and must be considered as a whole as stu-
dents move through their educational career from preschool through college.

3 2 25



26

ILanguage Arts Academic Standards

P-3
Benchmarks

4-5
Benchmarks

6-8
Benchmarks

9-12
Benchmarks

13-16
Benchmarks

Standard 1: Students read a wide range of 'print and nonprint materials to build an understanding of text, of
themselves, and of the cultures of the world in order to acquire and create new information, to respond to the
needs of society and the workplace, and for personal fulfillment.

Read with accuracy, flu-
ency, and comprehen-
sion using materials of
appropriate difficulty
(picture books, simple
narratives, directions)

Use basic technology to
explore text

Read with accuracy, fluen-
cy, and comprehension
using materials of appropri-
ate difficulty (longer works
of fiction and nonfiction)

Use basic technology to
explore text

Read with accuracy, fluen-
cy, and comprehension
using materials of appropri-
ate difficulty (various
themes and genres, refer-
ence works)

Use basic technology to
extract meaning from texts

Analyze and synthesize
texts of appropriate diffi-
culty (various themes and
genres, technical and
research documents)

Use basic technology for a
variety of purposes

Recognize and respond
appropriately to
rhetorical sitdations

Use technologies for a
variety of academic and
professional purposes

Understand the purposes
of genres of professional
discourse (memoranda,
proposals, reports,
agenda, minutes)

Standard 2: Students employ a variety of writing strategies and different writing elements to communicate with
different audiences for various purposes.

Write as a way of explor-
ing ideas

Plan and write in each of
the four discourses
(telling, describing,
convincing, explaining)

Use different technolo-
gies for communicating
witti and learning about
others and for creating
original works

Participate in prewriting,
drafting, revising, edit-
ing, and publishing

Write as a way of creating
and clarifying ideas

Plan and write for the four
discourses (telling,
describing, convincing,
explaining) by demonstrat-
ing competency in the five
domains (content and
organization, style,
sentence formation,
grammar/usage, mechanics)

Use different technologies
for communicating with
and learning about others
and for creating original
works

Participate in prewriting,
drafting, revising, editing,
and publishing

Write as a way of discover-
ing and clarifying ideas

Plan and write multi-
paragraph compositions
(narrative, persuasive,
descriptive, expository) by
demonstrating competency
in the five domains (con-
tent and organization,
style, sentence formation,
grammar/usage, mechanics)

Use different technologies
for communicating with
and learning about others
and for creating original
works

Participate in prewriting,
drafting, revising, editing,
and publishing
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Write as a way of analyzing
ideas

Plan and write multi-
paragraph compositions
(narrative, persuasive,
descriptive, expository) by
demonstrating competency
in the five domains (con-
tent and organization,
style, sentence formation,
grammar/usage, mechanics)

Write problem/solution
papers based on multiple
perspectives and research

Use different technologies
for communicating with
and learning about others
and for creating original
works

Participate in prewriting,
drafting, revising, editing,
and publishing

Write as a way of
evaluating and
synthesizing ideas

Use technical writing to
provide information for
journals, research studies,
technical manuals and
technical documents

Formulate and defend
theses (ex-tended docu-
ments)

Distinguish the difference
between arguable and
unarguable issues and
ideas

Use different technolo-
gies for communicating
with and learning about
others and for creating
original works

Participate in prewriting,
drafting, revising, editing,
and publishing



P-3
Benchmarks

4-5
Benchmarks

6-8
Benchmarks

9-12
Benchmarks

13-16
Benchmarks

Standard 3: Students employ a variety of strategies (e.g. focusing, managing barriers, paraphrasing, formulating
appropriate responses) to become effective listeners.

Practice listening skills to
follow directions, answer
questions, and gather
basic information

Listen actively to gather
information and respond
appropriately

Practice listening skills to
follow directions , answer
questions, and gather basic
information

Listen actively to gather
information and respond
appropriately

Listen actively and
critically and iespond to
varied communications to
determine meaning

Listen actively by para-
phrasing to demonstrate
understanding of other
points of view

Empathize with other
people(s) so as to know
what they said and under-
stand what they meant

Listen critically and
respond to informal and
formal situations and
develop points of view for
diverse issues, audiences,
and ideas

Comprehend, interpret,
and evaluate literal and
implied meaning in a
variety of listening situa-
tions, debates, dramatic
presentations and readings
from literature and poetry

Analyze and question
spoken language in order
to become an informed
citizen capable of partici-
pating in a democratic
society

Empathize with other
people(s) so as to know
what they said and under-
stand what they meant

Comprehend, interpret
and evaluate literal and
implied meaning in a
variety of listening situa-
tions, including lectures,
speeches, debates, dra-
matic presentations,
literature

Analyze and question
spoken language in order
to contribute to a demo-
cratic society

Empathize with other
people(s) so as to know
what they said and
understand what they
meant

Standard 4: Students use spoken language to communicate effectively and appropriately in a variety of situations
and for a variety of audiences tor different purposes.

Demonstrate oral
language skills of pace,
volume, pronunciation,
and appropriate word
choice

Participate in oral pre-
sentations, both group
and individual, such as
drama activities, choral
reading, readers' theater,
storytelling

Demonstrate oral language
skills of pace, volume,
emphasis, pronunciation,
and appropriate word
choice

Participate in oral presenta-
tions using notes, visual
aids, and technology, such
as drama activities, choral
reading, readers' theater,
storytelling, debating

Demonstrate verbal and
non-verbal language skills
of pace, volume, emphasis,
articulation, appropriate
word choice, eye contact,
gestures

Participate in oral presenta-
tions using notes, visual
aids and technology, such
as drama activities, choral
reading, readers' theater,
storytelling, debating

Demonstrate verbal and
non-verbal language skills
of pace, volume, emphasis,
articulation, appropriate
word choice, eye contact,
gestures

Deliver extemporaneous
and planned presentations
and speeches

Become a competent
speaker in a variety of
settings including
personal, political and
social situations in
classrooms and work-
places using a variety of
technologies

Standard 5: Students use conventions of standard English for oral and written communication.

Begin to apply language
conventions to
subject/verb agreement,
punctuation, capitaliza-
tion, sentence types, and
spelling

Begin to apply language
conventions of
subject/verb agreement,
mod i tiers, pu nctuation,
abbreviation, capitaliza-
tion, sentence types,
spelling, pronoun agree-
ment, possessives, prefixes
and suffixes

Explore the use of technol-
ogy (editing software) to
write, revise, and edit

Apply skills and use
appropriate terminology
for language conventions
of subject/verb agreement,
modifiers, punctuation,
abbreviation, capitaliza-
tion, sentence types,
spelling, pronoun agree-
ment, possessives, affixes
and roots, essay formats

Explore the use of technol-
ogy (editing software) to
write, revise, and edit

Evaluate one's own and
peers' written works using
language conventions of
pronoun usage, modifying
phrases and clauses,
parallel structure, internal
capitalization, secondary
quotations, research docu-
mentation, manuscript
forms specified in various
style manuals

Explore the use of technol-
ogy (editing software) to
write, revise, and edit
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Recognize the meta-
cognitive power of
language conventions
(the difference between
knowing and doing)

LEST ( 0
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P-3
Benchmarks

4-3
Benchmarks

6-8
Benchmarks

9-12
Benchmarks

13-16
Benchmarks

Standard 6: Students apply critical reading and thinking skills to spoken, written, and visual language.

Identify relationships Draw conclusions Determine relevancy Compare, defend, criticize,
judge and appraise

Compare, defend, criti-
cize, judge and appraise

Make predictions Make judgments Make predictions and
judgments Synthesize through Synthesize through

Draw conclusions Interpret graphs and
charts Determine cause and effect

formulation of a theory formulation of a theory

Determine main ideas Prepare an alternative Prepare an alternative
Determine relationships Identify propaganda

Identify prior knowledge techniques Use persuasive/propaganda use persuasive/propagan-
Determine main ideas
with supporting details Determine main ideas with

techniques da techniques

supporting details Manipulate analogous Manipulate analogous
Identify prior knowledge relationships relationships

Make inferences

Identify prior knowledge Identify prior knowledge
Identify prior knowledge

Standard 7: Students conduct research by locating, selecting and making use of relevant information from a wide
variety of sources.

Begin to use basic

reference materials
Use reference materials,

e.g., encyclopedias,

periodicals

Find information in more
than one source

Identify and limit topics

Locate evidence to support
topics

Use reference materials,

e.g., encyclopedias,
periodicals, Internet

Find information in more
than one source

Identify and limit topics

Locate evidence to support
topics

Gather information
(outline, paraphrase) and
write a research report
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Write a research paper

Formulate a thesis

Document sources

Provide evidence in a
coherent form

Synthesize ideas

Write precisely

Use various manuscript
styles (e.g., MLA, APA,

Turabian)

Conduct research for a
variety of purposes and

audiences

Synthesize data

Write precisely

Use various manuscript
styles (e.g., MLA, APA,

Turabian)



9-3
Benchmarks

4-5
Benchmarks

6-8
Benchmarks

9-12
Benchmarks

13-16
Benchmarks

Standard 8: Students use study techniques an
information.

Use a variety of informa-
tional sources for study
purposes (pictures,
books, dictionaries,
technology)

Begin to use study
techniques

Use a variety of informa-
tional sources for study
purposes (e.g., thesaurus,

almanac, encyclopedias,

technology)

Begin to use study

techniques (SQ3R [survey,

question, read, recite,

review], PQRST [preview,

question, ready, study,
test], KWL charts,

anticipation guides)

Use test preparation and

test taking strategies essen-

tial for a variety of tests

Develop a personal time
management system

Identify individual learning
styles

Develop outlines for
comprehension and study
purposes

d test taking strategies to comprehend, retain, and organize

Use a variety of informa-
tional sources fot study
purposes (e.g., thesaurus,

almanac, encyclopedias,

technology)

Begin to use study

techniques (SQ3R, PQRST,

KWL charts, anticipation
guides)

Use test preparation and
test taking strategies essen-

tial for a variety of tests

Develop a perSonal time

management system (study
schedules, priority lists)

Identify individual learning
styles (modalities, metacog-
nition) and study accord-
ingly

Develop outlines for
comprehension and study
purposes

Use a variety of informa-
tional sources for study

purposes (e.g., thesaurus,

almanac, encyclopedias,

technology)

Use study techniques

(SQ3R, PQRST, anticipation

guides) to guide and

enhance learning

Use test preparation and

test taking strategies essen-

tial for a variety of tests
(post-secondary entrance

exams, career option

exams)

Develop a personal time
management system (study

schedules, priority lists)

Identify individual learning
styles (modalities, metacog-

nition)

Develop outlines for
comprehension and study
purposes

Use test preparation and
test taking strategies

essential for a variety of
tests (professional exams,

GRE, LSAT, comprehen-

sives)

Maintain a time manage-
ment system and study
schedule

Standard 9: Demonstrate knowledge of literary genres representative of diverse cultures, time periods, and ideas.

Read, respond to and dis-
cuss literature as a way to
explore the similarities
and differences in story
structure

Recognize a variety of
literature, including pic-
ture books, folk tales, etc.

Use literary elements
such as setting, plot,
character, problem and
solution

Read, respond to and dis-

cuss novels, poetry, short
stories, folk tales, legends,

non-fiction, plays, and
content area and technical
material

Distinguish the elements
that characterize and
define literary form and
structure

Use literary terminology
such as setting, character,

conflict, plot, resolution,
theme, foreshadowing and
figurative language

Read, respond to and dis-
cuss novels, poetry, short

stories, folk tales, legends,
non-fiction, plays, and
content area and technical
material

Distinguish the elements
that characterize and
define literary form and
structure

Use literary terminology
such as setting, character,

conflict, plot, resolution,
theme, foreshadowing and
figurative language

Read a literary text analyti-
cally, understanding
relationship between form
and content

Use literary terminology
accurately, such as mood,
diction, style, point of view

Identify recurrent themes
in literature

BEST COPY AVAILABLE
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Differentiate among
genres such as allegory,

epic, masque

Demonstrate knowledge

of various literary periods
and an understanding of
how literature reflects the
habits and practices of

the people who lived at
the time a specific text
was written

Demonstrate an under-
standing of how cultures
affect interpretive prac-
tices
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Mathematics Academic Standards, May 1997

Introduction

Draft academic standards are being developed by persons from member organizations that
are affiliated with the Metropolitan Atlanta P-16 Community Council. Conversations among
K-12 and post-secondary faculty within core academic disciplines help to minimize gaps in
expectations between high school graduation and post-secondary admission. Benchmarks at lev-
els 3, 5, 8, 12, and 14 are intended to suggest the appropriate level of accomplishment for stu-
dents at that juncture. The setting of academic standards is the prerogative of local school boards
for K-12 or the governing bodies of the particular post-secondary institutions. Our desire is to
provide individual systems a set of draft standards which they may wish to affirm.

The voluntary model standards are intended to reflect a continuous learning process. They
are based on content which is cumulative at each benchmark within each discipline. They also
were written based on the newly revised state-mandated Quality Core Curriculum. Progress
toward each benchmark may vary in terms of time according to the intellectual development of
each student. The benchmarks are meant to insure an acceptable level of learning so that student
success is enhanced. By preparing properly at each preceding benchmark, students will be respon-
sible for work for which they are developmentally and academically prepared.

Cross-cutting competencies are also included in the voluntary academic standards. Cross-cut-
ting competencies refer to the knowledge and skills required during any learning process, regard-
less of academic content. Cross-cutting competencies also provide a foundation for preparation
for various career paths, workplace know-how, and solid job performance. Examples include con-
ducting research, evaluating data, allocating resources, using technology, and communicating
effectively across diverse cultures. These competencies are woven within each discipline.

Our goal is to support the various stakeholders in the Metro Atlanta P-16 community and to
provide an education based on high academic standards in which all students can be successful.
As part of this effort, performance standards are also being developed. The performance standards
will be framed as model assessments which can be used to describe and determine student
progress matched to the voluntary academic standards as well as all learning across the curricu-
lum.

The Metropolitan Atlanta P-16 Community Council is housed at Georgia State University.
For additional information and updates on the Council, please consult our web site at
http://www.gsu.edu/MetroP-16, or call 1-800-822-8515.

Mathematics Vision Statement

Use mathematics to explore, describe and model real world situations.
Use a variety of tools, technologies, and techniques to solve problems, to reason critically,
to think logically, and to conduct mathematical research.
Use problem solving approaches to investigate and understand mathematics.
Learn to explore meaningful mathematical situations that require self-confidence and per-
sistence.
Communicate mathematics effectively through speaking, listening, reading, writing, and
spatial visualization.
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Dr2othematics Academic Standards

P-3
Benchmarks

4-5
Benchmarks

6-8
Benchmarks

9-12
Benchmarks

13-16
Benchmarks

Standard 1: Develop number sense, use number relationships in problem solving situations and be able
to communicate the reasoning involved.

Construct number mean-
ings through real-world
experiences and the use
of physical materials

Understand our numera-
tion system by relating
counting, grouping and
place value concepts

Interpret the multiple
uses of numbers

Develop meaning for the
four basic operations

Relate the mathematical
language and symbolism
of operations to problem
situations and informal
language

Identify fractions using
physical models, both as
parts of a whole and
parts of a set

Develop concepts of frac-
tions and decimals with
standard symbols

Apply fractions and deci-
mals to problem situa-
tions, including money

Construct number mean-
ings through real-world
experience and the use of
physical materials

Understand our numera-
tion system by relating
counting, grouping and
place value concepts

Investigate whether num-
bers are odd or even, prime
or composite

Interpret the multiple uses
of numbers encountered in
the real world

Develop meaning for the
basic operations by model-
ing and discussing a rich
variety of problem situa-
tions

Compare numbers to each
other in terms of greater
than, less than, or equal
and explore different repre-
sentations of the same
number

Relate the mathematical
language and symbolism of
operations to problem
situations and informal
language

Develop concepts of frac-
tions, mixed numbers and
decimals

Apply understanding of
whole number operations
to fractions and decimals

Apply fractions and deci-
mals to problem situations,
including money

Understand, represent, and
use numbers in a variety of
equivalent forms (integer,
fraction, decimal, percent,
exponential and scientific
notation) in real-world and
mathematical problem situ-
ations

Develop the real number
system

Understand and apply
ratios, proportions, and
percents to a wide variety
of situations

Investigate relationships
among fractions, decimals,
and percents

Understand and appreciate
the need for numbers
beyond the whole numbers

Develop, represent, and use
order relations for whole
numbers, fractions and
decimals (rational
numbers) and integers

Apply the basic operations
to integers

Understand how the basic
arithmetic operations are
related to one another

Develop and apply number
theory concepts (e.g.,
primes, factors, and multi-
ples) in real-world and
mathematical problem
situations

Develop and use fractional
exponents, negative expo-
nents, radicals and com-
plex numbers

Apply operations for the
real number systems to a
variety of mathematical
situations

'3EST COPY AVAILABLE

:3 8

Perform arithmetic
operations with real and
complex numbers

Estimate, and judge
reasonableness of
numerical results

Use percentages, orders of
magnitude, ratios, and
proportions to express
rela t ions h i ps between

quantities
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P-3
Benchmarks

4-5
Benchmarks

6-8
Benchmarks

9-12
Benchmarks

13-16
Benchmarks

Standard 2: Apply geometric concepts, properties and relations and communicate the reasoning used
in the application.

Describe, sort, and

classify shapes

Investigate the results by
subdividing, combining
and changing shapes

Construct two- and
three-dimensional shapes
with physical models

Identify and draw two-
and three-dimensional
shapes

Develop spatial sense

(include near, between,

etc.)

Recognize geometric

relationships

Describe, model, draw, and
classify st4es

Investigate and predict the
results of combining,
subdividing and changing
shapes

Identify, describe, and draw
lines, line segments, lines

of symmetry, rays, angles
and parallel and
perpendicular lines

Identify and draw three-
dimensional shapes

Relate geometric ideas to

number and measurement
ideas

Determine when figures are
congruent and similar

Recognize geometric

relationships in the world

Identify, describe, compare,
and classify geometric

figures

Visualize and represent

geometric figures with spe-
cial attention to develop-
ing spatial sense

Explore transformations of
geometric figures

Determine when figures are
congruent and similar

Represent and solve

problems using geometric
models

Understand and apply
geometric properties and
relationships

Recognize geometric

relationships in the world

Investigate properties of
triangles and develop con-
nections among right
triangle ratios

Interpret and draw two-
and three-dimensional
objects

Represent problem

situations with geometric
models and apply proper-
ties of figures

Classify figures in terms of
congruence and similarity
and apply these

relationships

Deduce properties of, and
relationships between, fig-
ures from given assump-

tions and using transfor-
mations

Compare, contrast and
translate across synthetic
and coordinate geometry

Deduce properties of fig-
ures using transformations

Synthesize geometric

concepts into algebraic,
functional, and problem
solving activities

Standard 3: Use probability and statistical models to analyze data and make inferences about
real-world situations.

Formulate and solve
problems that involve
collecting, organizing
and analyzing data

Explore concept of fair-
ness, uncertainty and
chance

Collect, organize, and
describe data

Construct, read, and

interpret displays of data,
including picture, bar,
circle, and line graphs

Formulate and solve
problems that involve
collecting, organizing and
analyzing data

Determine probability of
an event

Explore concepts of
fairness, uncertainty and
chance

Collect, organize and
describe data

Construct, read and

interpret tables, charts and
graphs

Apply measures of central
tendency

Make inferences and con-

vincing arguments and
evaluate arguments that
are based on data analysis

Recognize statistical

methods and probability
models as powerful

decision making tools

Devise and conduct
experiments or simulations
to determine probabilities

Construct a sample space
to determine the
theoretical probabilities

Make predictions that are
based on experimental or
theoretical probabilities

3ct

Construct and draw
inferences from charts,

tables and graphs

Use curve fitting to predict
from data

Understand and apply
measures of central

tendency, variability, and
correlation

Use experimental or theo-
retical probability, as
appropriate, to represent
and solve problems
involving uncertainty

Use and analyze

probability models

Use descriptive and

inferential statistics



P-3.:
Benchmarks

4-5
Benchmarks

6-8
Benchmarks

9-12
Benchmarks

13-16
Benchmarks

Standard 4: Understand algebraic concepts and use algebraic methods to explore, model, and describe situatinns
that can be represented symbolically.

Relate mathematical
symbols to mathematical

ideas

Relate subqaction to
addition

Recognize, extend, and

create patterns

Explore the use of vari-
ables and open sentences

to express relations

Extend the number system
to fractions and decimals

Relate algebraic ideas to

geometric representation

Relate multiplication to
addition, arrays, and
Cartesian products

Relate division to subtrac-
tion and multiplication

Explore the use of variables

and open sentences to

express relations

Use models to represent

mathematical ideas

Represent situations and

number patterns with
tables, graphs and verbal

rules

Understand the concepts
of variable, expression and
equation

Formalize situations and
number patterns with
tables, graphs, verbal rule,

and equations and explore
the interrelationships of
these representations

Analyze tables and graphs

to identify properties and
relationships

Solve linear equations
using concrete, informal
and formal methods

Investigate inequalities and
nonlinear equations
informally

Apply algebraic methods to
solve a variety of
mathematical problems

Represent situations that
involve variable quantities
with expressions,
equations, inequalities
and matrices

Use tables and graphs

as tools to interpret
expressions, equations

and inequalities

Operate on expressions and

matrices, solve equations

and inequalities, and use
matrices to solve linear
systems

Recognize the power of

mathematical abstraction
and symbolism

Represent mathematical

situations symbolically

Use a combination of
algebraic, graphical, and

numerical methods to
solve problems

Use a variety of algebraic

structures including poly-
nomials, rational expres-

sions, absolute value,

exponents, logarithms,
matrices, and the algebra

of functions

Explore the deductive
nature of mathematics-
recognize the role of
definitions, axioms,
theorems, and proofs.

Standard 5: Use discrete mathematical algorithms and combinatorial concepts to solve problems.

Represent data in tables

and graphs

Represent data in tables

and graphs

Represent data in tables

and graphs

Exhibit relationships
graphically

Use Venn diagrams and

truth tables in problem
solving involving set
theory and logic

Use inductive and
deductive reasoning

Use counting principles

Use proof by induction

BEST COPY AVAILABLE

Synthesize the use of

algorithmic and combi-
natorial techniques into
problem solving situa-
tions
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P-3
Benchmarks

4-5
Benchmarks

6-8
Benchmarks

9-12
Benchmarks

13-16
Benchmarks

Standard 6: Express functions using various representations and incorporate the concept of function in broadareas of mathematics

Relate numbers to points
on a line

Understand betweenness,
closeness, rounding and
approximating

Understand closeness,
rounding and
approximating

Recognize and describe
mathematical relations
and functions

Explore concepts of
operational inverses

Expand the number system

Use relations and functions
to solve problems

Recognize and describe
relations and functions

Determine the maximum
and minimum points of a
graph and interpret the
results in problem situa-
tions

Investigate limiting
processes by examining
infinite sequences and
series and areas under
curves

Apply functions to
problem-solving situations

Solving trigonometric
equations

Develop and use functional
operations (inverse and
composition)

Apply functional opera-
tions to problem solving
situations including
trigonometric, exponential
and logarithmic functions

Understand the connection
between trigonometric and
circular functions

Apply general graphing
techniques to trigonomet-
ric functions

BEST COPY AVAILABLE

Interpret functional
relationships between
two or more variables

Translate functional
information frorri one
form to another and
effectively use these
representations

Investigate properties of
functions



Chapter 4. Development and Alignment of a System of
Performance Standards

Developing performance standards is challenging work but not without rewards. Because the
process involves members of the education community and the greater community as well, con-
versations about developing standards can have as much value as the products themselves.

Creating an effective system of performance standards requires developing adequate, accurate
descriptions that can be applied to students' classroom work as well as other, more formal assess-
ments used for decision making by administrators and policy makers. Because performance stan-
dards describe student learning, they must (1) be general enough to apply to the range of student
achievement within a single category (e.g., achievement demonstrated by students who are just
proficient and by those who are close to the advanced level), and (2) be specific enough to clearly
distinguish among the levels of performance.

This chapter is focused on the development of performance standards aligned with content
standards and assessments at the state and district levels, because these are the levels on which
Improving America's Schools Act (IASA)/Title I assessment and accountability requirements are
focused.

There is no best way to create an aligned system. However, until assessments are in place and
student work and data are available for validating those assessments, neither the content nor the
performance standards should be considered "final." It is only as the three facets content stan-
dards, performance standards, and assessments interlock that a fully aligned system can be
achieved (see Figure 1.1). They must form the strong connections between the remaining links of
curriculum, instruction, and program evaluation. Table 4.1 describes these linkages.

Although presented in a linear fashion, the development of content standards, performance
standards, and assessments is anything but linear. The development process and products are iter-
ative in nature; all three must be tightly interwoven and aligned with each other.

Ensuring Alignment for All Students

Just as educators are responsible for reaching all students, and not just those who learn easily,
it is important that educators take responsibility for ensuring that content standards, perform-
ance standards, and assessment systems are aligned for all students. This responsibility includes
making sure that performance descriptors are inclusive enough to fully embrace the varied ways
students demonstrate what they know and can do. An aligned system must be appropriate for
students who are English language learners, those who have disabilities, and those who have
learning, processing, and/or response styles that might be different from most other students'
styles.

Alignment for all students, then, means that when formal and informal assessments are
matched to standards, the critical question becomes whether the tests and other evaluation
methods selected are measuring the same content (depth, breadth, and relative emphasis) for all
groups making up the diverse population of learners. The extent to which the matches are differ-

ent for some students needs to be identified, and the assessment system must be supplemented to
make sure that all content is accounted for, with the same breadth, depth, and relative emphasis,
in evaluating what students know and can do.

Ensuring this alignment requires active involvement at all stages of the process by educators
familiar with each type of student. It also requires an evaluation of the development, scoring,
and reporting elements of the formal and informal assessments as well as an evaluation of the
performance standards. Several states are working with the Council of Chief State School Officers
on how to supplement systems and accommodate diverse learners.

4. 40
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Table 4.1: Integrated links hi an aligned comprehensive assessment system

Links

Content
standards

Curricula and
pedagogy

Performance
Standards

Questions

What does a student need to
know to be successful at each
grade level?

What does a student need to
know to be successful at each
performance level (e.g., basic,
proficient)?

What should be taught to
meet content standards?
What are the implications for
instructional content and
teaching techniques?

What does good performance
look like?
How good is good enough?

Assessments What should be assessed?
How should it be assessed?
How are assessment results
tied to the content and per-
formance standards?

Instruction

Reporting

Evaluation

How are content and per-
formance standards reflected
in teaching and learning?
How are assessment results
used to inform instruction
and define instructional
strategies?
How is instruction advanced
through the use of assess-
ment results?

What is important to know
about student, school, sys-
tem, and state performance?
How well do reports align
with content and perform-
ance standards?

I integration

How well is the student, the
school, the system, or the
state doing?
How much improvement is
needed and should be
expected?
Where should resources and
efforts be targeted to improve
student learning?

Statements of learning goals at predetermined levels through-
out a student's educational career
Success tied to clear, predetermined expectations of
performance

Content appropriate for the complete population of students

!Fully articulated descriptions of specific content to be taught
Ito support the content standards

Performance descriptors at multiple levels (at least three) for
each content domain, appropriate to describe performances of
all students

Profiles/exemplars of student work at each performance level
based on assessments measuringcontent-specific standards

System based on multiple measures to determine how well
content standards are implemented and how much students
are learning

System appropriate for full range of learners, with any varia-
tions in assessment instruments evaluated in terms of link to
content and performance standards
System designed to accommodate the diverse student popula-
tion in full

Development of strategies for improving instruction based on
assessment results
Professional development for all educators in assessment
literacy

Determination of critical content teachers must teach so that
instruction can be accomplished successfully

Documents delineating progress toward achieving content
and performance standards that are useful for informing
instructional decisions

Feedback that informs program development and
improvement
Determination of adequate yearly progress
Identification of "best practice" and student success
Feedback that targets improvement in the areas of curriculum
and assessment, aligned with content and performance stan-
dards

3



Development of Systems of Performance Standards

In order to develop a system of performance standards, a process incorporating multiple
activities is necessary. The process itself is iterative in nature: developers must work back and
forth from one activity to another to achieve a final product that can withstand the rigors of con-
stant and close investigation from any and all stakeholders. Although the process is presented in
linear fashion, the activities must be integrated, and some may take place concurrently. Though
the general components of the process are standard, each development effort will be unique.

The activities that follow are based on the assumption that strong content standards already
exist and that content-based assessments will be administered for reporting the performance lev-
els of individual students and/or schools. There are no answers provided to the questions that fol-
low, because every situation and state is different, and users will have to provide answers that fit
in their particular contexts. The questions are posed as reminders about the important issues and
concerns that will most likely need consideration as content standards, performance standards,
and assessments evolve. The information that follows each question represents only a partial
selection of possible options.

Although "finalization" is an attractive concept, meaningful, useful standards and assess-
ments are never really final. The nature of learning and teaching is such that, as changes occur in
what students need to know and be able to do, the process of "maintaining" standards must
include modifying them. However, once adopted, standards need to be consistent to allow suffi-
cient time for appropriate evaluation and decision making.

Create a process by determining the foundation for developing performance standards.

How will performance standards be used in your state/district?
- to exemplify content standards
- to inform the public about expectations

Which Title I-appropriate option will be pursued?
- state only
- state/local
- local approved by state

Who will be involved in development?
- committees of educators
- members of professional organizations
- community forums
- policy makers

How will participants be involved?
- writers
- consultants
- reviewers
- final authorities

Will the same participants be involved in various stages of development?
- planning
- developing
- reviewing and revising
- steering and oversight
- implementation procedures
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What resources are needed?
- personnel
- time
- money
- materials

Who will review and approve the standards?
- educators
- parents
- business leaders
- policy makers

Who will adopt the standards?
- state board of education
- local boards of education
- legislative bodies

How will the standards be disseminated to the public?
- print media
- audiovisual media
- news media
- Internet/electronic delivery
- school/system publication

Draft performance levels and performance descriptions,' incorporating student work.

How many performance levels will be developed?
- number of performance levels
- labels for performance levels

What is the starting point?
- adopt state and national standards
- develop standards "from scratch"
- modify existing standards

Who will be involved in this development?
- educators
- parents
- content experts
- experts on students with diverse learning needs
- legislators
- business partners

What processes will be involved in writing the descriptors?
- collect copies of the best examples available
- converse with experts
- review content standards
- review assessments
- review existing performance descriptors from other sources
- describe levels of expectation (not status quo, but what is expected at each performance

level)

"Refer to Chapter 9, contributed by Craig Mills and Richard Jaeger, for information that should be helpful for this work.



How will initial sets of student exemplars be selected?
- work with teachers who work with diverse student populations
- collect samples of student work, including work from English language learners and stu-

dents with disabilities, that cover the full range of performance at each level
- reference existing works in the field of standards development (e.g., National Council of

Teachers of Mathematics, other states)
- select work representative of local districts and schools
- create and administer sample or draft assessments from which to select exemplars

Who needs to review the draft descriptors?
- teachers
- administrators
- parents
- students

Administer assessments based on content standards and draft performance descriptors by develop-
ing or adopting an assessment system.

What type of assessment system will be developed/adopted?
- plan a system that will cover all of the content described in the content standards
- plan a system that will cover the full range of both expected and desired performances

What types of assessments will be used?
- determine content needs in terms of depth and breadth
- select assessment methods that match content requirements:

selected response
performance based
formal
informal
combination

What existing tools can be used to assess student performance in relation to the content
standards?
- inventory current assessments
- identify areas of content not covered or not adequately covered

How will additional assessments be created?
- original
- off-the-shelf
- custom built

How will you know if students are meeting the content standards?
- examine assessment scores
- check alignment of content standards
- check alignment of performance descriptors
- use assessments that elicit performance at all levels
- develop descriptors that adequately capture performance all levels
- determine opportunity to learn and perform
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Revise performance descriptors and exemplars based on assessment results.

Who will have opportunity for revision input?
- teachers
- administrators
- students
- parents
- community
- steering committees
- members of other committees

What will revision decisions be based on?
- assessment results
- content/assessment match
- whether descriptors are inclusive of all students
- where students are versus where they should be
- descriptors that are clearly distinguishable from each other
- clear descriptions for each level of performance
- clear descriptions for "borderline" students

How will student exemplars be used?
- as anchors, or exemplars, for each performance level
- for each content domain
- for each performance standard
- to represent multiple ways to meet a standard
- to provide stable reference points for consistency at each level of performance

Set cut scores on assessments by selecting a process and finalize procedures:12

Which processes and/or methods will be used to define the levels of performance
described in the standards?
- determine an appropriate method for setting cut scores
- select a process for setting cut scores
- convene panels to recommend cut scores

determine the final sets of performance descriptors to use during the process

Who will be panel members?
- teachers
- administrators
- content experts
- experts in special education, or second language or bilingual education
- parents
- members of the business community
- legislators

Who will approve the process for setting cut scores?
- state department of education personnel
- assessment experts
- local boards of education
- state board of education

4 7

"See Chapter 10, contributed by Ronald Hambleton, for specific information on how to accomplish this work.



Who will adopt the panel results?
- state board of education
- local boards of education
- legislative panels

Report results by publishing standards and assessment results.

How will content and performance standards be shared within schools and across the dis-
trict and state?
- as impact on instruction
- as action plans for teachers and administrators for program improvement
- as promotional guides

How will results be communicated to students and parents?
- reports on what is working to foster increased student success
- action plans created for community leaders and parents, focusing on what it will take to

improve student learning

How will report cards and other records reflect the standards?
- create formats for reporting results reflecting standards information
- create alternative formats for different audiences (parents, school boards)
- verify accuracy of visually presented information

How can assessment results be used to review and refine both the content and perform-
ance standards?
- examples of student work based on actual assessments to inform revisions
- assessment results that match content standards and allow reporting at all levels of per-

formance

How can results be used to inform instruction and to provide a variety of strategies for
improving student learning?
- maximize the alignment between teaching, learning, and instruction
- determine classroom, school, district, or state level needs to improve student perform-

ance
- evaluate improvement plans
- improve understanding of the standards and assessments

Remember that this list is only partial, both in the specific questions asked and in the issues
considered under each question. As each program is planned, designed, and implemented,
unique needs will arise. The information is provided to serve only as a guide in development
efforts.

Of concern to all educators is the need to ensure that performance standards and assessments
are accessible to all students. Deserving special emphasis, accessibility is the responsibility of state
and local education agencies. Although test developers are involved to the extent that they have
contracted to design a test for states or districts, or even if off-the-shelf tests are used as part of an
assessment system, the ultimate responsibility for accommodating all students lies with the state
or district. It is critical that the system of standards and the assessments are both valid and reli-
able for all students. State and district educators need to evaluate the content and performance
standards and the assessment system. The goal must be to maximize accessibility, so that the
same content and performance standards are aligned to the assessment components, and the
same performance standards are being applied to all students.

To accomplish this work, content and performance standards must be clearly understood by

4 3
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everyone in the education community; they must be rigorous, applicable to all students, and
used in the design of curriculum and assessments. In developing this handbook, it became
painfully clear that there is little reported research or even informal reports available that explain
how to write performance descriptors. Although it seems relatively clear who should be involved
in developing performance descriptors, it remains unclear exactly how the descriptors for novice
or partially proficient levels, for instance, get written down once the proper committees with all
the appropriate people are convened. A growing number of states and local education agencies
(LEAs) have worked through this process, but it doesn't seem to be formally documented. Section
II of this handbook contains the best available documentation to date.

A Closing Encouragement and a Continuing Challenge

Although states are at various stages of effort, ranging from rudimentary awareness of need
to several years of experience, they are clearly intent upon rising to a critical national challenge

the challenge of placing standards, assessment, and accountability in the service of learning in
ways that are comprehensive, thoughtful, effective, and defensible. Doing so places enormous
demands on human resources; demands collaboration among policy makers, educators, and the
citizens they serve; and begs for the identification or development of prototypes, models, and
strategies that provide optimal learning opportunities for all students while meeting the needs of
particular populations and jurisdictions.

Drawing upon the experience of best existing practice and empirical evidence of effectiveness
is and will continue to be critical to achieving the goal a goal that must maintain integrity
beyond rhetoric and serve as an omnipresent beacon to the nation's position as a world leader.
Thanks go to those who are leading the way, to those who are cutting new paths, to those who
are willing to share their stories of successes as well as their stories of lessons learned, and to all
of us who are working to meet the challenge of serving our children and our nation through
responsible accountability practices.
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Section II:

State Stories A Reality Check

Compiled and edited by Doris Redfield
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In recent years, states have taken various approaches to meet ever-increasing demands for
higher standards of student performance in academic content and skill areas. Current efforts are
particularly focused on comprehensive systems of assessment that consider content standards
(statements of what students should know and be able to do), performance standards (a system
that describes and illustrates what kinds of performances represent learning at various levels), cur-
riculum and instruction designed to effectively deliver the knowledge and skills necessary for stu-
dent learning and performance relative to content standards, assessments designed to determine
the extent to which students have mastered the content and skills represented by the standards,
and accountability indices that show how well schools, school districts, states, and other entities
are demonstrating desirable levels of student achievement.

Factors influencing the current focus include recent federal legislation such as the Improving
America's Schools Act (IASA), Title I, and Goals 2000 as well as state reform initiatives, grassroots
movements, and the pressures of a changing world economy. States and other jurisdictions, such
as local schools and communities, along with their governing bodies, are searching for efficient
and effective ways to identify, develop, implement, and evaluate systems that can account for
student learning in meaningful and useful ways relative to particular sets of standards.

At least two things are becoming increasingly clear:

The ultimate goal for all concerned is optimal levels of achievement for all students,
including students with special needs.
There is no universally acceptable or desirable method to achieve this goal.

Nonetheless, some states have braved uncharted territory and taken approaches that may
serve as models for others in the midst of seeking their way through murky change processes.
Approaches have been varied, as the following examples will indicate:

standards targeted at every grade level (i.e., K, 1, 2, 3, etc.) such as Virginia's Standards of
Learning versus those targeted at categories of levels (e.g., primary, elementary, secondary)
such as Kentucky's Valued Student Outcomes;
standards that are content specific versus standards that cut across academic content areas;
standards linked to high-stakes accountability (e.g., personnel evaluation, school take-
overs, high school graduation) versus those applied on a voluntary basis and designed for
program improvement decisions only such as North Dakota's;
highly specific standards that can be used to operationalize actual test items versus inten-
tionally general frameworks for use in guiding curriculum development.

In the end, each enterprise must decide upon an approach that best meets its needs in ways
that are feasible and defensible. The following stories offer documentation of various approaches
to the challenge. These stories will be updated, and other stories will be added as they evolve.

Special thanks go to those who worked hard to provide and organize the information related
in the stories that follow:

Don Watson, Colorado Department of Education
Jessie Pollack, Maryland Department of Education
Mike Dalton and Rosemary Fitton, Oregon Department of Education
Alan Sheinker and Jan Sheinker, Wyoming Department of Education
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Chapter 5. The Colorado Standards-Based
Assessment System

In 1993, the Colorado legislature passed HB 93-1313, which required the implementation of

standards-based education. Meeting the demands of the legislation meant developing standards
in reading, writing, mathematics, science, history, and geography. Assessments within these con-
tent areas were to be established at particular grade levels and standards were, therefore, bench-

marked to those levels (grades 4, 8, and 11).

Content Standards

In the fall of 1995, the State Board of Education adopted the required academic content stan-
dards. These standards were developed by a council, named the Standards Assessment
Development and Implementation (SADO Council, in conjunction with staff from the Colorado
Department of Education (CDE). The SADI and CDE staff constituted the group officially sanc-
tioned by the legislature. SADI members were appointed by the governor and approved by the
state senate. The SADI process involved convening task forces to develop standards in each of the

designated content areas.

Performance Levels and Descriptions

In the spring of 1996, and in compliance with HB 93-1313, the CDE convened a group of
community representatives (e.g., business leaders) and educators, including teachers, school
administrators, and university faculty with expertise in the designated content areas. This group
was charged with drafting performance level descriptions that were related to the content stan-
dards upon which students would be tested.

The State Board of Education approved the draft performance levels in the spring of 1996.
The approved standards were operational from the spring of 1996 to the fall of 1997, even
though some were still in draft form. The goal was to develop performance standards (i.e., cut
scores) to accompany the approved content standards and draft performance level descriptions
following administration of the new, content standardsbased assessments.

Assessments

A contract to develop assessments in fourth-grade reading, writing, and geography was
awarded in November 1996 to CTB/McGraw-Hill. Development began in December 1996.
Although teachers did not actually write any of the test items, they did impact item development
(e.g., by reviewing items for bias).

In February 1997, the Colorado State Legislature could not agree on whether the new assess-
ment program should be funded as a separate line item or taken out of flow-through moneys to
local school districts. Members of the Legislature questioned the $1.75 million bid to develop the
new system, because they believed that it would be less costly. Hence, the program was put on

hold.
After approximately two weeks, the legislature decided to proceed by funding reading and

writing at the fourth-grade level at a cost of $1.6 million. The savings of $150,000 was realized by
omitting the administration and scoring of the geography assessment. The decision was influ-
enced by the fact that the two other assessments were well under development.

Then, HB 97-1249 reconfigured the entire assessment program. The previous model was
based upon using the first two years of assessments at any particular grade level to establish base-
lines. The first year of program implementation would have begun with fourth-grade reading,
writing, and geography as described previously. Baseline establishment at Grade 4 was to contin-
ue in the program's second year with the addition of mathematics, science, and history. In the
third year, localities would include every student in the assessment process and the state would
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use a sampling procedure to allow for district level comparisons statewide. The intent was to
compare state standards and assessments with local standards and assessments to assure that local
programs matched or exceeded the state program. In the spring of 1997, assessments in reading
and writing were administered to every fourth-grade student. The tests were scored by a commer-
cial vendor (CTB/McGraw-Hill) rather than locally.

Finally, the model specified that similar procedures should be initiated in the third year of
the program in Grade 8 and in the fifth year of the program in Grade 11. HB 97-1249 overturned
this model. Instead, this legislation, in conformance with the governor's desire, determined to
assess every student in each designated content area as follows:

Spring 1998: - reading literacy in Grade 3 only, with continuation of the fourth-grade read-
ing and writing assessments set in place by the previous model
Spring 1999 - add Grade 5 mathematics
Spring 2000 - add Grade 8 mathematics
Spring 2001 - add Grade 8 science

In February 1998, a new accreditation bill will be presented during the state legislative ses-
sion and is anticipated to pass. This bill proposes leaving the spring of 1998 plan intact (i.e., read-
ing literacy assessments in Grade 3; reading and writing assessments in Grade 4).

Prior legislation called for all testing to occur in the spring. However, the proposed legislation
would move the fifth-grade mathematics assessment to the fall of 1999, with the addition of sev-
enth-grade reading and writing in the spring of 1999. In the spring of 2000, eighth-grade mathe-
matics and science assessments would be added, with Grade 10 reading, writing, and mathemat-
ics to be added in the spring of 2001.

There is a current push to administer the fifth-grade mathematics assessment at the same
time as the other assessments proposed for fifth-grade administration so that instruction is not
interrupted for standardized testing more than once during the school year. There does not
appear to be any significant opposition to this proposal on the part of legislative leaders, and the
governor has expressed support.

Program Description

Descriptions of proposed grade levels and content areas to be assessed are chronicled above.
In terms of format, approximately 60 percent of the assessment items are multiple-choice and
approximately 40 percent call for constructed responses or performances. In other words, not all
of the assessments are machine scorable.

For purposes of staff development, consideration is being given to the idea of holding ses-
sions in which teachers score non-multiple-choice items using student papers from previous test
administrations.

Performance Standards (Cut Scores) Setting Process

In September 1997, Colorado convened a group of 40 teachers, 20 with reading expertise and
20 with writing expertise. These teachers were nominated by the SADI councils and local superin-
tendents. In cases in which councils were unable to nominate a suitable number of candidates,
local school administrators were asked to provide recommendations. Those selected were demo-
graphically representative and consisted of teachers who were widely recognized for their expert-
ise in the designated content areas at Grade 4.

The selected teachers were asked to participate in a standard-setting process developed by
CTB/McGraw-Hill called "bookmarking." Briefly, bookmarking involves ranking items from least
to most difficult after analyzing student responses using an item response theory process.

To set cut scores using the results of the statistical analysis, teachers are given a "book" with
test items ranked from easiest to most difficult based on student performance. Teachers then
mark the book where they believe the partially proficient, proficient, and advanced sections
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begin, based on the descriptions of the performance levels. CTB/McGraw-Hill then works with
the teachers, through three rounds, to resolve any discrepancies between the teachers' conclu-
sions and results of the statistical analyses. After the last round, the median ranking for each level

is selected (partially proficient, proficient, and advanced).
Colorado's currently designated proficiency levels of partially proficient, proficient, and

advanced were established and described in draft form by the State Board of Education. Once the
convened group of teachers previously described had completed the bookmarking process, their
recommendations were clarified by CDE and CTB staff and submitted to the SADI Council. The
council made some minor adjustments and then submitted the proposed performance level defi-

nitions to the board.
The performance standards, as submitted by SADI, were approved by the board. There are

now four performance levels: unsatisfactory, partially proficient, proficient, and advanced.

Approach to Title I/IDEA Requirements

Accommodations are at two levels:

those requiring documentation (i.e., terms and procedures requiring explanation for lay
understanding such as extended time) and
those not requiring particular explanation (e.g., communication device).

Accommodations in Colorado are not limited to students with individualized education pro-
grams (IEPs). However, in order to qualify for an accommodation, the student must have had a
relevant instructional accommodation for a three-month period prior to testing. In effect, most
such students have IEPs or 504 plans, and there are a few additional Title I students.

A caveat is that students may be given an extra 10 minutes per testing session without docu-
mentation. The assessments are scheduled for a total of six 50-minute sessions.

A task force is currently working on alternate assessment issues. Although accommodations
allow for adaptations of existing assessment procedures, alternate assessments require different
mechanisms for students who cannot be accommodated in ways that will yield valid results (e.g.,
severely physically handicapped).

The thinking relative to the assessment of limited English proficient (LEP) students was that
only Spanish language versions of the new assessments would be developed since approximately
90 percent of Colorado's LEP students are speakers of Spanish. The number of such students,
statewide, is about 2,000.

Given the time line (December to mid-April), development of the Spanish language assess-
ments were initiated in geography, since that test had already been developed and would require
only translation. However, this plan was discarded, and a CTB "shelf-ready" test, the SUPERA,
was used in fourth-grade language arts (reading, writing) in the spring of 1997.

It is now planned that Spanish language versions of the fourth-grade assessments in reading
and the third-grade assessments in reading and writing will be developed this year (1998) with
hopes to administer them in the spring. However, there is current discussion under way to aban-
don the effort; it has been argued that such students should be able to demonstrate their level of
learning using English rather than Spanish.

In mid-February 1998, the commissioner of education, with state board approval, issued a
memorandum to local school districts indicating that the Spanish language assessments would be
temporarily discontinued for financial reasons related to the costs of scoring. Upon receipt of the
memorandum, a significant number of local school districts expressed their disappointment. In
response to this outcry, administering the tests in Spanish was made a local option, since the
Spanish versions had already been shipped to the schools. It is not yet known how many locali-
ties will choose to exercise the option, but a number of them provide instruction in Spanish, par-
ticularly at the primary level.
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Conclusion

Policy, and the acceptance of its changing landscape, are critical to the ability of state and
local educators to develop and implement successfully standards-based assessment programs that
truly serve teaching and learning. An important lesson learned from the rapid-fire changes in
Colorado's recent policy making is that if elegant, precise assessment models do not meet public
needs and expectations, they will not be successful. It is important to combine the best of both
interests to benefit student learning and performance opportunities.



Chapter 6. Establishing Proficiency Levels, Proficiency
Level Descriptions, and State Standards for the

Maryland School Performance Assessment Program

Background: Schools for Success and the Maryland School
Performance Program

Schools for Success is a comprehensive school reform effort focusing on improving schools
through rigorous academic and performance standards. This initiative was shaped by the report
of the Governor's Commission on School Performance (August 1989). The Commission's work
dramatically altered the state's perspective on accountability. The responsibility for student suc-
cess shifted from individual students to schools and school systems.

The cornerstone of Schools for Success is the Maryland School Performance Program, a com-
prehensive system involving three levels of commitment beyond the state: local school system,
school, and student. The aim of the program is to address school improvement through system
and school accountability. The program honors individual student achievement and accountabili-
ty through its commitment to the belief that all children can learn, and it holds that such learn-

ing is contingent upon school and school system accountability. That is, all children have the
right to attend schools in which they can progress and learn equally rigorous content.

Maryland School Performance Assessment Program: An Overview

The Maryland School Performance Assessment Program (MSPAP) is the assessment compo-
nent of Maryland's Schools for Success reform initiative known as the Maryland School
Performance Program. Assessment results are used for accountability at the school and school sys-
tem levels. Therefore, an understanding of the key features of the design, administration, and
scoring of MSPAP is necessary to understanding the MSPAP standard-setting process.

MSPAP is currently administered to all public school students in grades 3, 5, and 8. An annu-
al edition consists of three forms composed of 10 to 12 tasks each. The tasks are composed of
activities that relate to a theme that addresses a complex real-world problem. Each activity meas-
ures one or more challenging education outcomes that Maryland expects students to have
achieved by the year 2000. Content covered includes reading, writing, language usage, science,
mathematics, and social studies. Some tasks integrate content across two or more disciplines;
some items measure outcomes in two content areas. Total engaged testing time per form is nine
hours distributed across five days of testing. Tasks may be administered in one sitting or across
several days.

Typical features of MSPAP tasks are preassessment activities, teacher demonstrations, group
work that may involve data collection, and the extensive use of tools, materials, and manipula-
tives. Students work alone, in small groups, or as a total testing group. Responses based on group
work are not scored. Responses that are scored are constructed independently by the students,
who often have the option to write, graph, or draw an answer. The scoring tools used are rules,
rubrics, and keys. Scores are aggregated across the three forms of an annual edition to yield
school and district results. Results are in the form of outcome scores, outcome scale scores, profi-
ciency levels, and performance standards.

MSPAP also contains survey questions that measure the tested students' perceptions of their
interest/enjoyment, competence, utility of learning, and opportunity to learn these cognitively
assessed disciplines. The test and survey questions are packaged into three test books per form: an
examiner's manual, a student response book, and a student resource materials book.

Title I Inclusion "

The Maryland State Department of Education developed One System for All Children
(December 1995) to demonstrate the alignment of the Title I Assessment and School 51
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Improvement Requirements with the Maryland School Performance Program. Within that docu-
ment, adequate yearly progress for both schools and school systems for Title I is defined as "at
standard or showing substantial and sustained progress in attaining the state's student perform-
ance standards" (page 3). Maryland defines substantial progress as a positive change in the School
Performance Index that is at the 95 percent confidence level. The School Performance Index
measures the average distance a school is from meeting standards across multiple databases.

Procedures for Establishing State Proficiency Levels and
Proficiency Level Descriptions

Student achievement in each content area and grade level included in the MSPAP is
described according to five proficiency levels, with Level 1 representing the highest level of profi-
ciency and Level 5 representing the lowest. Cut scores on the MSPAP were developed for each of
the five levels, as were descriptions of student performance at each level.

To develop the cut scores on each content area/grade level, teams of subject area experts
matched assessment tasks and activities to the five proficiency levels. The teams then developed
descriptions of each level by analyzing the tasks and activities assigned to the level. The result
was a description of the knowledge, skills, and processes from the Maryland Learning Outcomes
that were required by the tasks and activities at each proficiency level for each subject area and
grade level assessed.

A modification of the judgmental behavioral anchoring method used by the National
Assessment of Educational Progress was developed by the project team to establish and describe
the MSPAP proficiency levels. The method involved two stages: (1) the identification of the cut
points that define the proficiency levels for third, fifth, and eighth graders in mathematics, read-
ing, science, social studies, writing and language usage; and (2) the description of performance in
terms of content, behaviors, and skills displayed by students whose achievement is within these
levels. Steps within these stages included (1) acquiring the materials, (2) training the facilitators,
(3) developing the initial definitions, (4) selecting and convening Advisory Committee I,
(5) refining the procedures following a debriefing session with Maryland State Department of
Education (MSDE) staff, and (6) selecting and convening Advisory Committee II.

1. Collection of materials. The 1992 process required the collection and preparation of numer-
ous materials for six content areas within three grade levels. These included the MSPAP test mate-
rials (student response book, student resource book, examiner's manual); scoring guides; the
Maryland Learning Outcomes; the 1991 proficiency levels and their descriptions for mathematics,
reading, and language usage/writing; the 1992 item score level locations and item score level
information; 1992 item frequency distributions; and scale scores for each student taking the
1992 test.

2. Training of facilitators. Six facilitators were trained in two training sessions. The first, lasting
half a day, preceded the convening of Advisory Committee I; the second, lasting one day, preced-
ed the convening of Advisory Committee II.

3. Development of initial definitions. The procedures required definitions of the "desired" profi-
ciency levels to guide the process. For reading, writing/language usage, and mathematics, the def-
initions were available from 1991. Advisory Committee I considered these definitions and the
item/activity scale, and on the basis of professional judgment, classified each item/activity to a
proficiency level. For science and social studies these definitions had to be developed by Advisory
Committee I. The general revised procedures are shown in Figure 6.1 at the end of this chapter.

4. Advisory Committee I. MSDE identified and selected the members of Advisory Committee I.
All members were required to have extensive training and experience in their respective content
areas at their respective grade levels. Advisory Committee I was charged to work as a group to
establish the proficiency levels for each content area and grade. In addition, each member pro-
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vided a rating indicating the degree of confidence associated with his or her proficiency level rec-
ommendation. Half a day was allocated for the review of general issues regarding MSPAP and spe-
cific procedural issues. However, because of a keen interest in discussing the issues surrounding
the process, the group completed the charge for only one content area, resulting in the need for a
review and refinement of the procedures.

5. Refinement of procedures. Because Advisory Committee I, operating as a full group, failed to
complete the charge for all of the six content areas within the allotted time, MSDE refined the
procedures for Advisory Committee II. Subcommittees for each content area and grade were
assigned.

6. Advisory Committee II. The criteria for membership on Advisory Committee II were essen-
tially identical to those for membership in Advisory Committee I. Advisory Committee II was
composed of five separate subcommittees in reading, writing/language usage, mathematics, sci-
ence, and social studies. These subcommittees worked three full days. For reading and
writing/language usage, the subcommittees were charged with establishing the descriptions for
the proficiency levels previously defined by Advisory Committee I. For the other content areas,
the subcommittees were charged with establishing the proficiency levels (day 1) and then defin-
ing the descriptions (days 2 and 3). The descriptions were in the language of the Maryland
Learning Outcomes. If an outcome was not assessed at a given proficiency level, the description
of that proficiency level did not include that outcome.

Details of the procedures are found in Atash (January 1994) and Establishing Proficiency Levels
and Descriptions for the 1992 Maryland School Performance Assessment Program (MSPAP) (Westat,

June 1993).

State Performance Standards

Maryland developed state performance standards (Thorn, Moody, McTighe, Kelly, & Peiffer,
1990) that define student achievement in five proficiency levels. The process of defining the per-
formance standards involved three phases: consensus by educators, review and/or adjustment by
a broader community of stakeholders, and public hearing. In phase I, educators usingDelphi
techniques reached consensus on performance levels that represent satisfactory and excellent
achievements. Excellent is proficiency levels 2 and above. Satisfactory is proficiency level 3. In
phase II, community leaders from business and government reviewed the recommendations and
made adjustments to address the concerns of the constituents. In phase III, recommendations
were submitted by the State Superintendent of Schools to the State Board of Education, which
held public hearings prior to finalizing the performance standards.

A sample of the performance standards for Grade 5 reading and mathematics is shown in
Figures 6.2 and 6.3 at the end of this chapter.

Promises, Problems, and Challenges of Maryland's Experience

The process of establishing proficiency levels and proficiency level descriptions was an ambi-
tious undertaking in a limited time frame. It required extensive training and preparation of
numerous materials. Many of the committee members had difficulty using the materials and fol-

lowing the written step-by-step procedures. Participants needed to discuss emerging general and
specific issues related to establishing proficiency levels and descriptions at length. These discus-
sions led to a review and refinement of the process in progress.

The use of proficiency levels and descriptions for describing student performance requires
that the public, parents, teachers, and students be educated to interpret them appropriately.
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Figure 6.1: Maryland procedures for establishing state proficiency levels and
proficiency level descriptions

1. Independently, for each outcome:
a. examine all activities for each proficiency level;

b. write down the knowledge, skills, and processes in Maryland Learning Outcomes terms that
each activity requires from students;

c. on the form provided write down the characteristics (i.e., knowledge, skills, and processes in
Maryland Learning Outcomes terms) in common among the activities for each proficiency
level;

d. also write down the characteristics (i.e., knowledge, skills and processes) which differentiate
the activities across proficiency levels;

e. write down any other observations you note with regard to the activities for each proficiency
level.

2. After you have completed Step 1, as a group:
a. summarize on a large sheet of paper your observations and comments for each proficiency

level;

b. refine the descriptions for each proficiency level using the language of the Maryland
Learning Outcomes;

c. discuss your committee's findings for all proficiency levels and on a separate sheet of paper
summarize relevant comments, observations, and notes which might be useful in interpret-
ing the descriptions of the proficiency levels.

3. After you have completed steps 1 and 2 for Grade 3, repeat these steps for Grade 5
and Grade 8.

4. After you have completed steps 1 to 3 for all three grades:
a. examine the descriptions for the proficiency levels for all the three grades at the same time;
b. refine the descriptions, if necessary, to reflect consistency and development across grade

levels.

c. finalize the notes to be "attached" to the descriptions (c-2).

NOTES:

These descriptions should:
I. be written in positive terms (i.e., what students can do);
II. reflect the Maryland Learning Outcomes by using terms from the Maryland Learning Outcomes

statements;
III, be parallel in organization, language, and style;
IV. be written in clear and concise language without using unmeasurable qualifiers such as thor-

oughly, often, seldom, etc.;
V. be based on only those activities that are located at a proficiency level. If an outcome is not rep-

resented in a proficiency level, do not describe the proficiency level in terms of that outcome.'
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Figure 6.2: 1993 MSPAP proficiency levels: Grade 5 reading

At iroficiency levels 1, 2, 3, 4, and 5 students construct, extend, and examine the meaning of fifth-
grade appropriate texts.

Students at an MSPAP proficiency level are likely to be able to display most of the knowledge,
skills, and processes at that level and lower proficiency levels.

LEVEL 1

When reading for literary experience, readers:

Demonstrhte a comprehensive understanding of the text.
Make clear multiple connections and extensions of meaning between elements of the author's
craft and the meaning of the text.
Make clear connections and extensions between their ideas and the text.
Support their opinions with relevant, explicit text-based information.
Demonstrate a comprehensive understanding of literary elements.

When reading to be informed, readers:

Demonstrate a comprehensive understanding of the text.
Establish clear connections between their ideas and the text.
State relevant opinions or personal judgments and support them with extensive, explicit refer-
ences to the text.

When reading to perform a task, readers:

Demonstrate a complex understanding of the text with evidence of connections, extensions, and
examinations of meaning.

Support inferences with explicit connections between their ideas and the text.

LEVEL 2

When reading for literary experience, readers:

Demonstrate a developed understanding of the text.
Establish clear connections between their ideas and the text.
Support their responses with relevant, explicit text-based information.
Demonstrate a developed understanding of literary elements.
Make clear connections between elements of the author's craft and the meaning of the text.

When reading to be informed. readers:

Demonstrate a developed understanding of informational sources.
Make clear connections between their ideas and the text.
State relevant opinions, personal judgments, or interpretations and support them with explicit
references to the text.

When reading to perform a task, readers:

Demonstrate a developed understanding of the text with evidence of connections.
Establish connections between their ideas and the text.
Support inferences with connections between their ideas and the text.

fop
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LEVEL 3
When reading for literary experience, readers:

Demonstrate an understanding of the text.
Make some connections and extensions between their ideas and the text.
Support responses with text-based information.
Demonstrate an adequate understanding of literary elements.
Establish connections between elements of the author's craft and the meaning of the text.

When reading to be informed, readers:
Demonstrate an adequate understanding of informational sources.
Suggest connections between their ideas and the text.
State opinions, personal judgments, or interpretations and provide some support for them with
limited references to the text.

When reading to perform a task, readers:
Demonstrate an adequate understanding of the text.
Provide adequate evidence of constructing meaning.
Apply graphic information.
Integrate information from one or more texts.
Use personal experience to elaborate ideas from the text.

LEVEL 4
When reading for literary experience, readers:

Demonstrate a little understanding of what they read.
Make minimal connections between their ideas and the text.
Attempt to support their responses with minimal text-based informa tion and/or personal experi-
ence.
Demonstrate minimal understanding of literary elements.

When reading to be informed, readers:
Demonstrate a superficial understanding of informational sources.
Provide limited relevant connections between their ideas to the text.
State relevant but unsupported inferences in connecting their ideas and the text.

When reading to perform a task, readers:
Demonstrate little understanding of the text.
Provide limited evidence of connection of meaning.
Make limited extension between their ideas and the text.

LEVEL 5
When reading for literary experience, readers:

Demonstrate inadequate understanding of fifth-grade appropriate texts.

When reading to be informed, readers:
Demonstrate inadequate evidence of constructing the meaning of fifth-grade appropriate texts.

When reading to perform a task, readers:
Demonstrate inadequate understanding of fifth-grade appropriate texts.

Students at Level 5 are likely to have provided some responses to assessment activities at Level 4,
but not enough assessment activities to place them at proficiency Level 4."
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Figure 6.3: 1993 MSPAP proficiency levels: Grade 5 mathematics

All 13 mathematics outcomes are assessed in the MSPAP at grades 5 and 8. All outcomes except alge-
bra are assessed at Grade 3. Differences in the content assessed at each grade level result from the
level of complexity of the concepts that are assessed and the language used in the tasks.

Students at an MSPAP proficiency level are likely to be able to display most of the knowledge,
skills, and processes at that level and lower proficiency levels.

LEVEL 1
Students at Level 1:

Justify and explain results or solutions to open-ended problems and multi-step problems.
Reason mathematically to solve problems involving geometric data using shapes and dimensions
and to make predictions from patterns in a data chart.
Apply mathematical thinking to real-world problems.
Determine if a solution is sensible based on given criteria.
Solve problems involving money, time, and elapsed time, and demonstrate understanding of the
meaning of the operations.
Distinguish among kinds of polygons, design geometric patterns, solve geometric problems
involving measurement and spatial reasoning.
Apply estimation of perimeter to real-world problems.
Collect, organize, and display data for given situations using appropriate displays such as line
plots, stem-leaf plots, bar graphs, pictographs, or glyphs.
Make predictions using basic concepts of probability in abstract settings.
Write a rule based on patterns; create and describe a geometric pattern.
Write an algebraic equation based on a geometric model.
Use an algebraic expression to explain a rule.

LEVEL 2
Students at Level 2:

Justify and explain one or more results based on data from charts, graphs, or text that are organ-
ized and constructed by the students.
Use mathematical language to interpret and support scientific conclusions and to communicate
problem-solving strategies.
Use diagrams to model situations.
Reason mathematically to solve problems involving the concepts of proportion, area, and spatial

reasoning.
Use deductive reasoning to make predictions using data from a chart.
Multiply and divide whole numbers and solve problems involving money and time.
Distinguish among kinds of polygons.
Construct a polygon with a given area.
Apply estimation strategies to real-world problems involving measurement such as rate/distance.
Collect, organize, and display data as line plots, charts, and tree diagrams and bar graphs; inter-
pret bar graphs and stem and leaf plots.
Use a function table to create a rule with an algebraic expression.
Describe patterns involving connections between numbers and geometry.
Evaluate algebraic operations.
Make predictions using number theory and basic concepts or probability.
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LEVEL 3
Students at Level 3:

Justify and explain a result based on interpretation of data.
Explain number relationships, geometric relationships, number concepts, and use of operations.
Reason mathematically to make comparisons using information from a graphical display, to solve

problems, to make predictions, and to compare the basic concepts of probability.

Use statistical data to build an argument.
Use all four arithmetic operations of whole numbers, fractions and decimals, including money.

Choose an appropriate operation to solve a problem.

Demonstrate an understanding of fractions and the relationship between whole numbers, frac-

tions, and deciinals.
Demonstrate an ability to perform computations using numbers in a variety of equivalent forms.

Identify symmetry and construct a circle given its radius.
Use arithmetic operations to find area and perimeter.

Select the appropriate tool of measurement and measure accurately.

Measure angles and apply knowledge of congruency.
Collect, organize, and display data in tables or charts; interpret data from glyphs and line plots;

find the mean.
Describe how a change in one variable results in a change in another variable.

Develop a probability model for a real-world situation.

LEVEL 4
Students at Level 4:

Use reasoning processes to interpret data from a chart and support a position.

Identify symmetry and geometric patterns.
Distinguish among kinds of triangles and quadrilaterals.
Construct a polygon given the name and dimensions.
Apply mathematical reasoning to a geometric configuration.
Use arithmetic operations to solve real-life problems.
Collect, organize, and display data in a table and model concepts of averaging.

Describe relationships among data in a chart/table.
Demonstrate the understanding of basic concepts of probability.

Complete geometric patterns.
Compare and order numbers.
Create an hypothesis which reflects the understanding of the relationships between two variables.
Solve for a missing number in a number sentence.

LEVEL 5
Students at Level 5:

Use arithmetic operations to solve problems.

Add and subtract whole numbers.
Generalize a rule from a simple pattern.
Interpret mathematical data and write a conclusion.
Collect. organize, and display data in a table.

Students at Level 5 are likely to have provided some responses to assessment activities at Level 4,
but not enough assessment activities to place them at proficiency level 4." '
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Chapter 7. The Oregon State Assessment System

Background/Content

The Oregon State Assessment System has its roots in legislative action. The Oregon State
Board of Education adopted common curriculum goals, content standards, and benchmarks at
grades 3, 5, 8, 10, and 12 in December 1996. These documents outline the Certificate of Initial
Mastery (CIM) and the Certificate of Advanced Mastery (CAM) content domains to be assessed in
English (reading, writing, and speaking), mathematics, science, social sciences, the arts, and sec-
ond languages. Additionally, with the adoption of career-related learning standards in December
1996, workplace skills to be assessed for the CAM were defined. Together with benchmark moni-
toring assessments at grades 3, 5, and 8, the CIM and CAM are the primary tools for determining
whether Oregon students meet rigorous academic content standards and are being prepared to
move easily into a variety of career pathways.

The proposed assessment system is intended to provide individual student data to obtain a
CIM and a CAM. This is a movement away from the former purpose of the assessment system,
which was to gather information to inform program evaluation. The three types of assessment
included in this new system are multiple-choice tests, on-demand performance assessments, and
classroom-based work samples. Criterion-referenced multiple-choice tests based on Oregon con-
tent standards are currently administered by the state in mathematics and reading and will be
administered in science in 1998. The social sciences test is under development. Students will be
tested in writing and mathematics problem solving through large-scale, on-demand performance
tasks. Classroom work samples will be required of students in all of the content domains identi-
fied in the standards document. Speaking, the arts, second languages, and career-related learning
standards will be assessed locally. In 1999, students at the tenth-grade level will have the first
opportunity to attain a CIM in English and mathematics. The other content domains will be
added to the CIM certification at the rate of one per year until the CIM covers all six content
areas included in the standards document by 2003.

Performance standards define how well students must perform on classroom and state assess-
ments leading to the CIM. The standards are composed of two elements: (1) number, type, and
minimum scores required on classroom assessments; and (2) minimum scores required on state
assessments. To demonstrate achievement of the performance standards, students must complete
classroom and state assessments showing what they know and can do in the required subject areas.

Classroom assessments vary from teacher to teacher and school to school. Local teachers and
schools choose the resources, materials, and methods used to teach and assess students. Students
are required to complete a set number and type of classroom assessments. A state scoring guide
sets forth the requirements necessary to achieve the standards. Classroom assignments may be
used as the required classroom assessments if they are complex enough to be scored on all
dimensions of the scoring guide and require students to apply what they have learned in a new
situation.

State assessments at grades 3, 5, 8, and 10 contain multiple-choice questions, essay questions,
and/or mathematics problem-solving questions requiring students to solve problems and show
their work.

There are two scoring systems: one for state multiple-choice assessments, and one for class-
room assessments and state essay and problem-solving tests. These two systems are described
below.

Multiple-choice questions on the state test have a single correct answer. Students receive a
scale score based on the number of correct answers compared to the total number of questions
on the test, taking into account the difficulty of the questions on the test. Classroom assessments
and state essay and problem-solving assessments require students to produce original work.
Students are scored along a scale of 1 to 6 in several different areas:
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6 Exemplary

5 Strong

4 Proficient

3 Developing

2 Emerging

1 Beginning

Title I Environment

Work at this level is both exceptional and memorable. It shows a dis-
tinctive and sophisticated application of knowledge and skills.

Work at this level exceeds the standard. It shows a thorough and effec-
tive application of knowledge and skills.

Work at this level meets the standard. It is acceptable work that
demonstrates application of essential knowledge and skills. Minor
errors or omissions do not detract from the overall quality.

Work at this level does not yet meet the standards. It shows basic but
inconsistent application of knowledge and skills. Minor errors or omis-
sions detract from the overall quality. Work needs further develop-
ment.

Work at this level shows a partial application of knowledge and skills.
It is superficial, fragmented or incomplete and needs considerable
development. Work at this level contains errors or omissions.

Work at this level shows little or no application of knowledge and
skills. It contains major errors or omissions.

Oregon is poised to meet Title I requirements with the assessment system as it is currently
described. Content standards have evolved and have been framed by large representative state
groups. They will be revisited periodically to better align them with evolving assessments and
appropriate classroom practices. The multiple-choice tests reflect knowledge of the content stan-
dards at the benchmark levels; the performance standards expressed as cut scores are set to meas-
ure student progress toward a proficient level of performance. In addition, standards are being set
to make sure that performance in content processes, skills, and applications are addressed and
measured through performance tasks and work samples. These are evaluated using six-point scor-
ing guides that describe the type of evidence students must exhibit to be judged proficient (at
level 4 on the scoring guides). Student work is scored using an analytic trait model, and results
are expressed in terms of whether the student meets the standard in each of the content area cri-
teria. For example, in science there have been five criteria identified: application of scientific con-
tent and concepts, formulation of questions, design of investigation, collection of data, and
analysis and interpretation.

Current Program Status

The Oregon Educational Act for the 21st Century, passed by the state legislature in 1991,
required Oregon to set much higher standards for all students in English (reading/literature, writ-
ing, and speaking), mathematics, science, social studies (history, civics, geography, and econom-
ics), arts, and second language. Students in the class of 2001 will have the first opportunity to
earn a CIM in English and math when they are sophomores in the 1998-1999 school year. The
CIM will be awarded to students who achieve the Grade 10 standards on state tests and class-
room work samples. Although school districts will continue to issue diplomas, certificates will be
even more meaningful to colleges and future employers because they represent achievement of a
high level of knowledge and skills.

The new standards describe what students should know and be able to do in English, mathe-
matics, and other basic subjects. The following information summarizes grade level expectations.
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GRADE 8

Reading/Literature benchmark = 231 scale score
A student who achieves a score of 231 or above on the Grade 8 state reading/literature
tests is able to distinguish between novels, short stories, plays, poetry, and nonfiction;
determine the meaning of unfamiliar words by contextual clues and other means; and
distinguish between facts and opinions. The student can draw conclusions about the
meaning of relationships, images, patterns, or symbols in the writing; and analyze
whether the writer's conclusion is validated by evidence of character, plot and setting.

Mathematics multiple-choice benchmark = 231 scale score
A student who achieves a score of 231 or above on Grade 8 state multiple-choice math
tests is able to perform calculations with whole numbers, fractions, decimals and inte-
gers; recognize and use percents, scientific notation, square roots, and exponents; use
scale drawings and apply formulas to calculate distance, perimeter, area, volume and
angle. The student can compare and make predictions using experimental and theoreti-
cal probability; solve linear and nonlinear equations; and use coordinate geometry to
solve problems.

Mathematics problem-solving benchmark = 4 in each of four areas
A students who achieves a score of 4 in each of four areas on Grade 8 state math prob-
lem-solving tests is able to solve problems accurately; use models, diagrams and symbols
accurately; use models, diagrams, and symbols to show mathematical concepts in prob-
lems; apply graphic and/or numeric models to solve problems; organize and explain rea-
soning; review work and evaluate its reasonableness.

Writing benchmark = 4 in each of four areas
A student who achieves a score of 4 in each of four areas on Grade 8 state writing tests is
able to convey clear, focused main ideas with accurate and relevant supporting details;
develop a clear beginning, middle, and end; use complex sentences; and use correct
spelling, grammar, and punctuation.

GRADE 10

Reading/Literature benchmark = 239 scale score
A student who achieves a score of 239 or above on Grade 10 state reading/literature tests
is able to analyze whether the writer's argument, action or policy is validated by evi-
dence cited; evaluate the effectiveness of theme, conflict, and resolution in the piece;
identify and examine the treatment of similar themes in various works; analyze the
impact of literary devices such as figurative language, allusion, dialect, and symbolism;
and identify the writer's purpose.

Mathematics multiple-choice benchmark = 239 scale score
A student who achieves a score of 239 or above on Grade 10 state multiple-choice math
tests is able to perform numeric and algebraic calculations; convert numbers to decimals,
fractions, percentages, exponents in scientific notation or integers; and use formulas,
scale drawings or maps to calculate measurements. The student also can use experimen-
tal or theoretical probability to solve problems; use recursive relationships and matrices
to represent and solve problems; use linear, exponential and quadratic functions; and
apply the Pythagorean Theorem and other properties of figures to solve geometric
problems.
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Mathematics problem-solving benchmark = 4 in each of four areas
A student who achieves a score of 4 in each of four areas on Grade 10 state math prob-
lem-solving tests is able to select and use relevant information in the problem to solve it
accurately; apply graphic and/or numeric models to solve the problem; organize and
explain reasoning; review work and evaluate its reasonableness.

Writing benchmark = 4 in each of four areas
A student who achieves a score of 4 in each of four areas on Grade 10 state writing tests
is able to convey clear, focused main ideas with accurate and relevant supporting details;
develop a clear beginning, middle and end with logical transitions between ideas and
paragraphs; use parallel and other appropriate sentence structure; and use correct
spelling, grammar, and punctuation.

As the assessment pieces are developed and implemented, there is ongoing work to ensure
the quality and integrity of the system. Because Oregon has a Proficiency-Based Admissions
Standards System (PASS) under development for admission to state colleges and universities, it is
critical to align the systems relative to content standards, performance standards, and assessment
requirements. The CIM assessment system has been defined and is under development. The CAM
and PASS assessment systems are not yet finalized. Therefore, collaborative efforts are still under
way to ensure that the systems overlap and integrate with one another. For example, a test given
for CIM may satisfy a requirement for CAM and/or PASS. The English and mathematics testing
components, developed by Oregon teachers and a contractor, are in place. However, the science
test was administered for the first time in the spring of 1998; the social sciences test is under
development. Performance standards have not yet been set for either science or social sciences. In
the area of science, there is also work currently under way to help teachers identify quality tasks
and become acquainted with the scientific inquiry scoring guide. Working from this basis of
understanding, teachers can begin to develop a bank of possible tasks and models for developing
and scoring tasks to meet classroom work sample requirements for the CIM.

To meet the requirements of Title I, there is still work to be done to create and/or identify
multiple-choice test items for a wider range of student ability levels. Currently, tests are con-
structed to measure whether students are performing at the benchmark level of proficiency.
Therefore, the band of confidence for the scores is not wide enough to determine accurately the
level of performance of many Title I students. This presents a problem for determining adequate
yearly progress, unless off-level testing (tests given at other than benchmark years) is done or
items to test a wider range of abilities are included on the state test.

There is also a need to look critically at the work sample component of the assessment sys-
tem to see what information about Title I students can be provided from this source. Oregon has
a technical advisory committee of national experts who are conducting research on several
aspects of the program. An in-state assessment advisory panel continues to inform and refine the
evolving standards-based system in Oregon.

Additional References

Oregon has produced a variety of documents to communicate and further describe and
explain the content and performance standards and assessment system. These include content
and performance standards documents, eligible content, test specifications, a variety of teacher
packets, and several documents intended for the public.
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Chapter 8. The Wyoming Comprehensive
Assessment System

Background

Of the 48 states participating in the 1992 National Assessment of Educational Progress math-
ematics test, Wyoming's fourth-grade students ranked tenth. By 1996, Wyoming's fourth-graders
dropped in rank to twenty-third, despite scoring higher than the 1992 cohort. The pattern for
Wyoming's eighth-grade students was similar. An examination of states that ranked below
Wyoming in 1992 but above Wyoming in 1996 (e.g., Michigan, Montana, North Carolina, Texas,
Vermont) indicated that many such states had implemented massive statewide education
reforms, including standards-based, large-scale assessment programs.

Although local school districts in Wyoming had been developing academic content standards
since 1990, it was not until 1997 that the Wyoming Supreme Court mandated that the state
develop a standards-based assessment system to monitor the academic achievement of
Wyoming's students. The statewide assessments are to be focused on measuring student progress
in mathematics, reading, and writing at grades 4, 8, and 11.

At the time of the Supreme Court ruling, Wyoming had already begun the process of devel-
oping state model content standards to meet the requirements of the Improving America's
Schools Act. In response to state legislation (the Wyoming Enrolled Act 2), the state built upon
the local efforts, using a "bottom up" approach. In this approach, regional groups were convened
to draft sets of standards in language arts (i.e., reading and writing) and mathematics for grades 4,
8, and 11. The regional groups consisted of representatives from local school districts within the
region as well as representatives from community colleges, universities, and business communi-
ties. The regional groups were charged with drafting consensus-based standards, using the stan-
dards previously developed at the district level and considering national standards.

Once consensus was reached within each of the regional groups, a district representative was
selected by the group to participate in a state-level committee charged with drafting content stan-
dards based upon a consensus process and using the regional consensus-based drafts. Again,
national standards were considered in order to verify and support a case for rigor in the
Wyoming standards.

Program Description

The proposed assessment system provides results at the state, district, school, and student
levels. The concept of a statewide assessment system is a new one in Wyoming. Its design recog-
nizes that the consequences associated with public reporting may vary by jurisdiction, resulting
in a variety of individual and community responses. Therefore, a comprehensive system that
could allow for profiling strengths and weaknesses over time at a variety of levels (e.g., student,
school, district, state) and for differing populations (e.g., students of different genders and levels
of poverty, minorities, students with disabilities, English language learners) was considered highly
desirable.

Although the assessment results and subsequent school improvement decisions are crucial
aspects of Wyoming's school accreditation review process, the system is not designed for high
stakes such as promotion or graduation at the individual student level. In other words, it is pri-
marily intended as a school improvement model.

To assure that reading/language arts and mathematics content standards are adequately cov-
ered, multiple assessment formats will be used in the new comprehensive system. Multiple-choice
items will be used to provide broad, efficient coverage across the content standards. Constructed-
response tasks will be used to provide more in-depth coverage of the content standards by assess-
ing higher level skills. Extended response tasks will be used to assess students' highest levels of
thinking relative to advanced content and skills. For example, in reading/language arts, extended
response tasks might be used to assess comprehension in ways that ask students to move beyond
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traditional or typical comprehension questions by finishing a story or developing an alternate
ending to a passage. In mathematics, extended response tasks might require students to solve
multistep problems, produce mathematical proofs, or provide detailed explanations or justify
their approach to solving a particular mathematical problem.

In order to capture enough detailed information at the school level for making school
improvement decisions, a mix of matrix-sampled tasks and common tasks will be used for the
extended response and constructed-response portions of the assessments. The multiple-choice
sections of the tests will include enough multiple-choice items for each student so that a matrix-
sampling approach will not be necessary.

The writing assessment will require students to write extended responses to each of two
prompts, one common to all students and one as part of a matrix sample. This methodology will
allow for reporting information at both the individual student and school levels with a minimum
of testing time.

The standards-based assessments in reading and mathematics are expected to require no
more than 2.5 hours per content area. The writing assessment is anticipated to require less time.

In order to allow for national comparisons which is not possible with the unique-to-
Wyoming standards-based assessments a nationally norm-referenced, standardized test will be
included as part of Wyoming's Comprehensive Assessment System. The intent is for the norm-
referenced testing in mathematics and reading/language arts to require no more than 2.5 hours
total.

Process: Performance Descriptors, Benchmarks, and Standards

Once content standards were drafted and a comprehensive assessment system was proposed
and designed, performance standard descriptors were drafted. These descriptors were drafted by
the state committees for each of the major strands contained in the content standards. The
descriptors included three levels: advanced, proficient, and partially proficient. The descriptors
aim to describe how well students must perform the content standards to be judged at each of
the three levels.

Upon completion of the initial draft, the content standards and performance standard
descriptors were forwarded to all school districts for comment. These comments informed subse-
quent revisions that were also sent to local school districts for response. Focus group techniques
were used to gather feedback from content organizations such as state affiliates of the National
Council of Teachers of Mathematics, Association of Supervision and Curriculum Directors
(national and state chapters), National Council of Teachers of English, Math and Science
Coalition (national and state chapters), and business/community representatives.

The state standards-setting committees then incorporated the results of the focus groups and
local data collection efforts in a revised version disseminated in the spring of 1998 for public
comment. Public comment is being solicited through written response, telephone, the Internet,
and e-mail. Drafts are also available at public schools, public libraries, and the Wyoming
Department of Education Web site.

Another round of revisions to the performance standards, as well as benchmark setting, is
anticipated following the pilot administration of the new statewide standards-based assessments.
The target date for piloting is spring 1999.

Because the state does not yet have a standards-based assessment system in place, perform-
ance descriptors were developed for each major content area strand. Once the actual assessments
have been administered, performance levels can be refined, using student work as exemplars, and
cut scores defining each of the performance levels will be set.

Title I Requirements

Although economics and financial factors have been major drivers in Wyoming's movement
to measure student performance progress, federal Title I legislation has provided an important
impetus to Wyoming's effort. In fact, Title I legislation has encouraged Wyoming to continue to
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move forward with its push for a comprehensive assessment system for all students and has sim-
plified development of the standards and assessment components of the state's consolidated
plan. Many of the requirements of the Title I law are also requirements of Wyoming's Enrolled
Act 2, which calls for the development of state and local standards and assessments with data
aggregations/disaggregations similar to those required by Title I (e.g., data for traditionally under-

served students).

Summary/Next Steps

Content standards have been developed in reading/language arts and mathematics. These
standards will be adopted by June 1998. To date, performance descriptors have been developed
for each content area and at three benchmark levels (grades 4, 8, and 11). The legislature
approved funding for the assessment in the winter 1998 legislative session. The performance lev-
els selected in Wyoming are advanced, proficient, and partially proficient.

Next steps in the assessment development process:

issued a request for proposals in April 1998, with responses due in May and a target date
for awarding a contract in July 1998;
pilot the new standards-based assessments in the spring of 1999 along with the nationally
norm-referenced test; and
fully implement the Wyoming Comprehensive Assessment System by the year 2000.
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Section III:

Technical Advances in Developing

Performance Standards
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Although research on methods of setting cut scores on selected-response assessments is plen-
tiful, only recently have research efforts addressed assessments that include constructed-response
and performance-based items and tasks. As part of a research project sponsored by the Council of
Chief State School Officers (CCSSO) and funded by the National Science Foundation (NSF),
Ronald Hambleton, Richard Jaeger, Craig Mills, and Barbara Flake are conducting a series of stud-
ies investigating standard-setting procedures for such assessments. The researchers have worked
closely with state assessment staff (CCSSO's Technical Guidelines for Performance Assessment col-
laborative) to design studies that address critical questions in developing performance standards
for standards-based assessment techniques.

This section contains two reports resulting from the research studies. Craig Mills and Richard
Jaeger report on a method for developing performance descriptors (i.e., statements that describe
student performance at various levels). Their initial findings are described in Chapter 9. In
Chapter 10, Ronald Hambleton describes work in the area of setting cut scores on complex per-
formance assessments. His report is also a result of the larger NSF-funded research project with
Richard Jaeger, Barbara Plake, and Craig Mills.

As noted earlier, the terminology used to describe the various components of performance
standards is not consistent across, or even within, different educational specialties. In the follow-
ing research reports, the authors use terms as they are commonly used in the area of educational
measurement.
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Chapter 9. Creating Descriptions of Desired Student
Achievement When Setting l'erformance Standards"

Craig N. Mills
Educational Testing Service
and
Richard M. Jaeger
University of North Carolina at Greensboro9 2

When tests are used as gatekeepers to occupational licensure or professional certification,
defining acceptable levels of performance is an integral part of test development and use. Test
developers define minimum test scores that examinees must achieve in order to receive licensure
or certification. Similar standard setting takes place in screening applicants for driver's licenses
and applicants for enlistment in the armed forces.

More recently, setting performance standards has become prominent in educational testing.
Two situations provide ready examples. In the first, adequate performance on one or more tests
has been deemed requisite to students obtaining important educational rewards, such as promo-
tion to the next grade or receiving a high school diploma. In the second, named performance
categories are used as descriptors in an attempt to communicate the results of student assess-
ments, but important consequences for individual students may not be associated with their test
performances. Various statewide student assessment programs (e.g., those of Connecticut and
North Carolina) and the National Assessment of Educational Progress (NAEP) illustrate the second
situation.

Since 1990, NAEP results have been reported in terms of "achievement levels" defined by the
National Assessment Governing Board (NAGB), a practice that has been praised by many users of
NAEP results but is a subject of controversy among specialists in the field of educational measure-
ment (Cizek, 1993; Forsyth, 1991; Kane, 1993; Linn & Dunbar, 1992; Phillips, Mullis, Bourque,
Williams, Hambleton, Owen, & Barton, 1993; Shepard, Glaser, Linn & Bohrnstedt, 1993; U.S.
General Accounting Office, 1993). More specifically, NAEP reports have included data on the per-
cent of students in each tested grade level whose test scores resulted in their achievement being
classified as "below basic," "basic," "proficient," or "advanced." The press has focused on these
statistics in their articles on NAEP results (Jaeger, 1996, March).

When students are classified on the basis of their test scores, it is necessary to determine the
range of test scores associated with each defined achievement category and, more fundamentally,
to define the meaning of the labeled categories. It is this latter task that is the subject of this
chapter.

As part of a study on the methodology of setting performance standards on assessments that
include multiple-choice items and performance exercises, we worked with colleagues to develop
several new standard-setting methods (Hambleton & Plake, 1997, March; Jaeger & Mills, 1997,
March). Because it provided an excellent vehicle for exploring the issues under study, we applied
our methods to the 1996 NAEP Science Assessment for students in Grade 8. In conducting our
research, expert science teachers and science curriculum supervisors with whom we worked noted
that some parts of the description of advanced student performance adopted by the NAGB for the
1996 Grade 8 Science Assessment was not covered by the content of the single NAEP test booklet
used in our research. We later found that this problem was not unique to NAEP's 1996 Science
Assessment but has been encountered earlier in NAEP's history as well, prior to the adoption of
currently-used standard-setting procedures. As noted by Phillips, et al. (1993),

"This material is based upon work supported by the National Science Foundation under Grant No. 9554480. Any opinions,
findings, and conclusions or recommendations expressed in this material are those of the authors and do not necessarily
reflect the views of the National Science Foundation.

"This paper was completed while the second author was a Fellow at the Center for Advanced Study in the Behavioral
Sciences at Stanford University. Financial support was provided by The Spencer Foundation under Grant Number 199400132.
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The historical approach to establishing achievement levels for [NAEP] mathematics and
reading has been a model where content is first specified through frameworks, item spec-
ifications and assessment items and tasks are written consistent with the frameworks, the
assessments are administered, and then achievement levels are developed. One of the
problems this approach creates is that there may be a lack of consistency between the
achievement level standards and what the assessment actually measures. (As an example,
the eighth-grade mathematics basic achievement level description indicates that students
should be able to solve problems using computers. Computer usage is not a part of the
NAEP mathematics assessment.) The question arises, what are the validity issues for
assessing progress toward standards when the assessment instrument may not reflect the
standards? (p. 78)

This is precisely the issue that led us to examine an alternative approach to development of
definitions of achievement levels, and to evaluation of the effect of using such descriptors on
resulting cut scores and on the percent of students who would be classified as "below basic,"
"basic," "proficient," or "advanced." The alternative descriptors we developed differed from those
specified by NAGB in that they were grounded explicitly in the item and exercise content of the
NAEP Grade 8 Science Assessment booklet used in our research. We want to emphasize that the
methods described in this chapter, although evaluated in the context of NAEP, have broad appli-
cability. Similarly, the problem that gave rise to this research is unlikely to be exclusive to NAEP.

In the following sections, we describe the methods used to develop alternative achievement
level descriptors for the 1996 National Assessment in Science for students in Grade 8, provide
preliminary results of an analysis of the effects of using these alternative descriptors, and com-
ment on the significance of these preliminary findings and their implications for setting perform-
ance standards in other settings and venues.

Methodology

The strategy used to develop achievement level descriptors that were grounded in the con-
tent of the booklet used in this research consisted of seven steps:

1. A panel of subject matter experts was convened and provided with instruction on the task
to be completed.

2. Panelists studied the exercises and items contained in one booklet of the 1996 National
Assessment of Science for students in Grade 8.

3. Panelists reviewed the framework prepared by NAGB for the 1996 National Assessment of
Science for students in Grade 8.

4. Panelists reviewed the generic descriptors of student performance at the basic, proficient,
and advanced levels that had been adopted by NAGB as a matter of policy.

5. Panelists identified elements of test content in the 1996 NAEP Grade 8 Science booklet
that they judged to be examples of student performance associated with NAGB's generic
descriptors of student performance at the basic, proficient, and advanced levels.

6. Panelists defined student performance on elements of test content that were requisite to
students' classification as basic, proficient, and advanced in Grade 8 science.

7. Panelists reached consensus on content-grounded descriptions of student performance at
the basic, proficient, and advanced levels.

1. Convening and instructing the panel. A panel of six teachers was convened to develop per-
formance descriptors. All were female. Three were African American and three were white. All six
had participated in a standard-setting study approximately five months earlier in which they
judged student performance on a single booklet in the NAEP Grade 8 Science Assessment using
either an anchor-based or a holistic rating method. Panelists met for one day.
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Following a welcome and introductions, panelists were informed that they had been con-
vened to develop performance descriptors for the performance categories advanced, proficient,
and basic on a single booklet of the NAEP Grade 8 Science Assessment. An overview of the NAEP
testing design was provided, including a reminder that the assessment consists of multiple test
booklets that are administered to disjoint samples of students throughout the nation. Panelists
were reminded of the study in which they had participated and of the difficulty they had
expressed relating test performance to the achievement-level descriptors provided during that
study.

2. Review of the items and exercises in a NAEP Science Assessment booklet. Each panelist received
a copy of Booklet 226F of the NAEP Grade 8 Science Assessment. Panelists were instructed to
review the booklet independently to familiarize themselves with its content. Scoring guides were
not provided. Although a discussion of scoring would have been appropriate, it was deemed
unnecessary in this study since panelists had previously received extensive training on scoring
guides and sample responses at each score level for each item and exercise in the booklet.
Panelists spent approximately 30 minutes reviewing the exercises and items in the test booklet.
Had they not been familiar with the booklet on the basis of their earlier participation in our
research, we suspect that more time would have been required.

3. Review of the test framework. Panelists were given a handout showing the content matrix for
the 1996 NAEP Science Assessment (NAGB, no date). This handout is shown in Figure 9.1. Each
panelist was instructed to review the test booklet once again, marking the cells in the content
matrix that were assessed by at least one item or exercise in the booklet. Panelists worked inde-
pendently. Some simply marked cells as they noted content in the booklet that represented a cell.
Others recorded item numbers. When all panelists had completed this review, they discussed the
content coverage of the test booklet as a group. All panelists agreed that all cells in the content
matrix were represented on the test booklet with one exception: No items on the test booklet
were judged to assess scientific investigation in life sciences. Life sciences was judged to be the
least represented content area overall. Panelists agreed that some items and exercises could be
classified in more than one cell of the content matrix.
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Figure 9.1: Content matrix for the 1996 NAEP science assessment
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4. Review of NAGB's generic definitions. A handout containing the official NAGB policy defini-
tions of achievement at the basic, proficient, and advanced levels was given to the panelists (see
Figure 9.2 for these definitions). These definitions were discussed. Of particular importance in
this discussion was the generic nature of NAGB's definitions. NAGB's achievement level policy
definitions do not address specific student skills or grade levels. Panelists were told that their job
was to write new performance descriptors that would provide a direct link between NAGB's

generic definitions and the content of the Grade 8 Science Assessment booklet they had
reviewed. At this point, panelists also were given copies of new performance level descriptors that
NAGB had recently developed. Panelists were informed that the new descriptors might or might
not be more closely aligned with the content of the Grade 8 Science booklet than the ones they
had used in the previous standard-setting study. Panelists were invited to use these new descrip-
tors as they developed their own achievement level descriptors, but they were not required to do
so. None of the panelists used the new NAGB descriptors during the remainder of the study, so

those definitions are not included in this paper.
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Figure 9.2: National Assessment of Educational Progress achievement levels policy

The Achievement Levels Policy

The 1988 NAEP legislation creating NAGB directed the Board to identify "appropriateachievement

goals...for each subject area" that NAEP measures. The 1994 NAEP reauthorization reaffirmed many
of the Board's statutory responsibilities including "developing appropriate student performance
standards for each age and grade in each subject area to be tested under the National Assessment."
Following this directive and striving to achieve a primary mandate of the 1988 statute, "to improve
the form and use of NAEP results," the Board has been developing student performance standards
(called achievement levels) for NAEP since 1990. The Board has adopted achievement levels in
mathematics, reading, U.S. history, world geography, and science.

The achievement levels adopted by the Board and used here to report the performance of students
on the 1996 NAEP Science Assessment are developmental, and as such, are currently being evaluat-
ed by the National Academy of Sciences (NAS). The NAS findings will be available in late 1998.

The Board has framed the policy for the achievement levels to help answer the questions "1-low
good is good enough?" The goal is to report NAEP results in terms of the quality of student achieve-
ment by defining levels of learning linked to a common body of knowledge and skills that all stu-

dents should attain, regardless of their backgrounds. The Board defined three levels for each grade:
Basic, Proficient, and Advanced. These levels are cumulative in nature, that is, it is assumed that

students at the Proficient level are likely to be successful at the Basic and Proficient content and stu-
dents at the Advanced level are likely to be successful at the Basic, Proficient, and Advanced con-
tent. Table 1 presents the policy definitions of the achievement levels.

Table 1
Policy Definitions of NAEP Achievement Levels

Achievement Level

Advanced Superior Performance

Proficient Solid academic performance for each grade assessed. Students reaching
this level have demonstrated competency over challenging subject
matter including subject-matter knowledge, application of such knowl-
edge to real-world situations, and analytical skills appropriate to the
subject matter.

Basic Partial mastery of the prerequisite knowledge and skills that are funda-
mental for proficient work at each grade.

Source: National Assessment Governing Board

5. Linking of test content with NAGB's generic definitions. Panelists were instructed to work inde-
pendently to write a description of proficient Grade 8 Science performance that linked NAGB's
generic definition of proficient student performance with the content of the test booklet.
Panelists began with the proficient achievement level so as to define an anchor point that could
be modified when they developed descriptions of basic and advanced student performance on
the Grade 8 Science Assessment.

Each panelist received a blank form on which they were to record their description of profi-
cient performance (see Appendix 9.1). Copies of each panelist's description were made and dis-
tributed to all panelists. A group discussion was then held with the intent of developing a con-
sensus description of proficient Grade 8 Science performance. However, individual panelists dif-
fered substantially in the specificity of their descriptions. Some panelists had written very specific
descriptions, while others had provided far more general statements. As a consequence, panelists
engaged in a discussion of the level of specificity that was most appropriate to the standard-set-
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ting task in which their descriptors would be used. Some panelists favored developing a checklist
for each performance level while others felt that this approach was infeasible in light of time
constraints. Panelists ultimately agreed to develop somewhat general descriptions of requisite stu-
dent performance at each achievement level.

In order to define better the level of generality to be reflected in their performance descrip-
tors, panelists again reviewed the test booklet as a group. They developed two lists on the basis of
the items and exercises in the test booklet. The first list was titled "What do students have to
do?" This list was composed entirely of verbs such as "recall," "recognize," "analyze," and "inter-
pret." The second list was titled "What do they do it to?" and identified content areas covered by
the test booklet. This list was divided into three content categories: Earth Science, Physical
Science, and Life Science, consistent with the dimensions of the content matrix discussed previ-
ously. The more specific content areas identified by the panel were listed under these three gener-
ic headings. They were:

Earth Science
Renewable and Non-Renewable Resources
Earth's Place in the Universe
Changes in the Earth's Surface
Composition/Formation of the Earth

Life Science
Ecology
Factors/Needs Influencing Living Things
Organization of Living Things

Physical Science
Energy (heat, light, sound)
Forces of Nature (gravity)
Properties of Matter (density)

6. Defining student abilities associated with basic, proficient, and advanced performance. Panelists
were divided into three pairs, one for each content area. Assignment was not random. Panelists
indicated their preferences and volunteered for content areas. Each pair of panelists received a
blank matrix (see Appendix 9.2) containing cells in which they could record content areas and
write descriptions of abilities (knowledge and skills) that would be exhibited by students who per-
formed at the basic, proficient, and advanced levels in those content areas. Panelists were
instructed to complete descriptions for all three achievement levels for each content area and
then to proceed to the next content area. More specifically, panelists were instructed to:

1. Record the first content area in the column labeled "Content Framework."
2. Record the performance a proficient student would exhibit on this content, considering

the items and exercises in the test booklet, in the column labeled "Proficient."
3. Record the performance a basic student would exhibit on this content, again as assessed

by the items and exercises in the test booklet, in the column labeled "Basic."
4. Record the performance an advanced student would exhibit on this content, again as

assessed by the items and exercises in the test booklet, in the column labeled "Advanced."
5. Repeat Steps 1 through 4 for each content area.

When each pair of panelists had completed this form for all content headings within its
assigned content area, copies of the completed forms were made and were distributed to all pan-
elists. A group discussion followed. Modifications were made until there was group consensus
that the descriptions accurately represented the content of the test booklet and appropriately rep-
resented basic, proficient, or advanced student performance on that content. In some cases,
descriptive statements were moved from one performance category to another. In one case, pan-
elists were unable to provide a description of performance at the advanced level. They noted that
the test booklet did not include any advanced material for that content area.
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During this group discussion, panelists identified another set of skills, "Scientific Processes,"
that was assessed by the items and exercises in the test booklet but not reflected in their descrip-
tors of student performance. Two areas of scientific process, "Using Scientific Equipment" and
"Designing Experiments," were identified. Descriptors of basic, proficient, and advanced student
performance in these two areas were developed through group discussion.

7. Development of consensus descriptions of basic, proficient, and advanced student performance.
Narrative descriptors were then developed using the statements for each performance level within
each content area. The narrative descriptors were developed by the researchers by grouping
together the consensus statements for each performance level from all content areas on the test.
This was done following the meeting.

Results

Panelists' consensus definitions of content-grounded student performance at the basic, profi-
cient, and advanced levels are as follows:

Basic: Students performing at the Basic level should be able to recall the definition of natural
resources and recognize methods for conserving them. They should recall basic facts about
the solar system. Basic students can recall the definitions of earthquakes, erosion, weather,
pollution, and agriculture. They also recall the theories of the earth's formation and recog-
nize the commonly occurring elements and compounds in the earth. They are able to recall
the definition of energy and its source and can describe visible changes that result from the
activities of man or nature. Students performing at the basic level can recall the basic require-
ments for living organisms and the structural organization in living things from the cell
organelle to organism. These students recognize that energy can be transferred. They are able
to describe gravity as a force of nature. They can recall the existence of a relationship
between material and its displacement. They have the ability to manipulate equipment and
follow directions, although they may make some procedural errors. They can complete, read,
and/or locate information in simple graphs and tables and recognize the presence of vari-
ables in an experimental design.

Proficient: Proficient students are able to recall which natural resources are renewable and
which are non-renewable, predict how living things can influence natural resources, and
explain how to conserve natural resources. They can comprehend the organization and for-
mation of solar systems, galaxies, and the universe as well as explain how the forces of the
universe govern heavenly bodies. A proficient student can interpret data to conclude that
forces are changing the earth's surface and predict how and to what extent forces change the
earth. Students performing at the proficient level can comprehend (by restating or explain-
ing) theories of the formation of the earth and interpret charts and graphs showing the com-
position of the earth. These students have the ability to describe the transfer of energy
through an ecosystem. They can explain the effect of changes in the environment on both
living and non-living things. Proficient students can analyze a set of data to determine the
effects of the basic requirements of organisms and explain the result of deficiencies of those
requirements. They can describe structural organization from cell organelle through commu-
nity and the relationships between and among levels. Students at this level can comprehend
that energy occurs in many forms that can be transferred to do work. They also comprehend
the relationship of gravity to mass and/or distance. They are able to comprehend and graph
the relationship of density to the displacement of matter. They can manipulate equipment
and follow directions correctly and thoroughly and are able to design simple experiments.
Proficient students can complete, read, and/or locate data in complex graphs and tables.

Advanced: Students performing at the advanced level have the ability to analyze the value of
natural resources. They can also analyze the implications of forces in the universe as they
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apply to objects. Students at the advanced level can analyze how changes may affect life
forms and how life forms may cause changes. They can predict and make conclusions based
on data collected and analyzed from ecological activities. Advanced students are able to inter-
pret information about the factors influencing organisms in various situations. These individ-
uals can analyze the structural organization and the interaction of living things, from cell
organelle through biome. They can predict and analyze information related to energy and its
transformation. They have the ability to predict and calculate the effect of changing mass
and distance on gravity. These students can interpret a situation concerning density and the
displacement of matter. They can make predictions and draw conclusions based on data pre-
sented or entered in tables and graphs and can design comprehensive, controlled experiments
to test hypotheses including incorporation of the concept of repeatability in the design.

These descriptors, based on the content of the booklet used in this study, can be compared
with the more general, total-framework-based definitions of basic, proficient, and advanced per-
formance on the NAEP Grade 8 Science Assessment that we obtained from the National
Assessment Governing Board and used in our first study involving this assessment. Those defini-
tions follow:

Basic. Students should possess fundamental knowledge concerning both the structure and
function of human anatomy. They should know the main causes of common diseases. In
addition, basic students should be aware of their immediate environment including concepts
of the diversity of living things and food chains. In the physical world, they should be able
to distinguish states of matter and understand the basic properties and characteristics of mat-
ter. They should be able to identify common energy sources and methods for transforming
energy. Basic students should be able to make accurate measurements and display the data.
At the basic level, students should be able to infer information from the simple tests they
make and be able to identify forces that alter the Earth's surface; describe the composition of
the Earth, its atmosphere and climate; and describe the major features of the solar system
and universe.

Proficient. Students should know and/or be able to collect basic information and apply it to
the physical, living, and social environments. They should be able to link simple ideas in
order to understand payoffs and tradeoffs. Proficient students should be able to understand
cause and effect relationships such as predator/prey and growth/rainfall. Proficient students
should be able to design experiments to answer simple questions involving two variables, to
isolate variables, and to collect and display data and draw conclusions from them. They
should be able to draw relationships between two simple concepts; they should be starting to
understand relationships (such as force and motion and matter and energy) and they should
be beginning to understand the laws that apply to living and nonliving matter.

Advanced. In addition to the ability to infer cause and effect relationships from data, advanced
students should be beginning to visualize interacting systems and subsystems at various levels.
For instance, they should be able to relate several factors (variables) to explain a phenomenon.
They should be able to describe many elements of a system, select a particular example, and
explain its limits. They should be able to understand more complex models and know that
scientific models have limits. Advanced students should be beginning to understand the
nature and limits of science and that science is subject to change. Students at the advanced
level should have a knowledge of genetics, cells and the communications systems; know basic
laws of probability; and be able to express them quantitatively. They should be able to
describe basic chemical processes and how chemicals and classes of chemicals interact and
account for physical properties in terms of their physical state and atomic structure. They
should be able to understand more abstract concepts/theories related to the Earth's climate,
atmosphere, the solar system, and the universe. The advanced student should be able to
manipulate variables and form hypotheses in the abstract as well as in concrete settings.
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The Effect of Achievement-Level Descriptors on Assessment Results

The two sets of achievement level descriptors shown above are clearly different. However,
comparison of these descriptors will not reveal the effect of either set on resulting performance
standards or on the percentages of students who would be classified as below basic, basic, profi-
cient, and advanced were one or the other set of descriptors to be used.

Following the development of the new descriptors, a standard-setting study was conducted in
which, as one component of the design, one panel of four science teachers based their classifica-
tion of students' responses to the items and exercises in the NAEP Grade 8 Science test booklet on
the new descriptors and an independent panel of four science teachers based their classification
of students' responses on the descriptors used on our initial standard-setting study. The panels
were composed through random assignment of teachers. All other standard-setting conditions
(orientation, training, review of test content, tests reviewed, etc.) were held constant for the two
panels.

The results of this study have not been fully analyzed. However, preliminary results suggest
that the definitions of achievement levels have important effects on cut scores and on the per-
centages of students classified at each achievement level. Table 9.1 contains preliminary results for
both panels, based on the teachers' classifications of the same sample of 50 students' responses to
the exercises and items in the test booklet. The distribution of the two panels' classifications of the
50 students is shown in Figure 9.3. A twelve-point scale was used in the classification exercise.

Table 9.1: Comparison of standard-setting results using old and new descriptors

Performance Category

Below Basic Basic Proficient Advanced

Number of
Ratings in

Old 77 74 46 1

Category New 62 66 53 18

Raw Score
Old 29 42 49

Cut Scores New 27 38 47

% At or Old 56 25 8

Above
Category New 57 35 15

BEST COPY AVAILABLE
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Figure 9.3: Distribution of ratings using new (Group 1) and old (Group 3) descriptors on
a 12-point scale
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It is clear that different results were obtained for the two panels. Panelists using the new
descriptors classified proportionately more students at the high end of the scale than did pan-
elists who used the old descriptors. The resulting cut scores also are different. At all three achieve-
ment levels, the new descriptors resulted in lower cut scores. Although corresponding cut scores
differed by only two to four raw-score points, they have a pronounced effect on the percentages
of students in this sample who were placed in the proficient or advanced categories.

Conclusions and implications

In this study, we developed and pilot tested methodology designed to ground performance
descriptors directly in the content of a test booklet. Cut scores established with such descriptors
were compared to those based solely on an assessment framework. The methodology proved to
be practical and feasible. Panelists reported that the content-grounded descriptors were better
suited to standard setting than were descriptors based on an assessment framework. Independent
panels developed cut scores using one or the other set of definitions. Preliminary results suggest
that the difference in the descriptors had a noticeable effect on panelists' assignment of students
to performance categories and on the percentages of students whose performances were described
as below basic, basic, proficient, and advanced.

Since different students complete different NAEP booklets, the standard-setting approach
evaluated heregrounding achievement-level definitions in the content of a bookletwould
have to accommodate differences in test booklet difficulty within a given NAEP assessment and
across assessments. One possibility would be use of equating adjustments for differences in diffi-
culty. We have not examined the degree to which cross-booklet variation within NAEP adminis-
trations or across administrations is a problem of practical consequence, or how it should be
addressed, if at all. Since all NAEP exercises are scaled to a common set of banked parameters
within an assessment, and equating adjustments are routinely used across assessments, grounding
achievement-level descriptors in the content of a single booklet for the purpose of setting
achievement levels might not prove to be problematic. This issue clearly requires additional con-
sideration and research.

P
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The quality of public schooling in the United States is evaluated in the press and by many
affected consumers and taxpayers in terms of the percentages of students whose achievement is
classified as basic, proficient, and advanced on NAEP assessments. The sensitivity of such percent-
ages to procedures used to define these achievement levels suggests the need for thoughtful
research on the methodology of performance standard setting in general, and on the methodolo-
gy of developing achievement level definitions in particular. We regard this study as a beginning,
and would conclude that it provides a useful illustration of the need for additional inquiry.
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Appendix 9.1

Panelist:

Individual Definition of "Proficient" Performance on the
Grade 8 MEP Science Assessment 226F



Appendix 9.2

Content Area:

Analytical Breakdown of the Definitions of Basic, Proficient, and Advanced

Content
Framework

BASIC

Students at this level
should be able to:

PROFICIENT
Students at this level

should be able to:

ADVANCED
Students at this level

should be able to:
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Chapter 10. Setting Performance Standards on
Achievement Tests: Meeting the Requirements of Title I

Ronald K. Hambleton
University of Massachusetts at Amherst

Abstract

Probably the most challenging problem today in educational assessment concerns setting
performance standards on the test score scale to separate students into performance categories
(e.g., certifiable and not certifiable). In the case of Title I programs, the problem is even more
challenging because at least two performance standards must be set for classifying students into
three performance categories: advanced, proficient, and partially proficient.

It is well known that there are no true performance standards waiting to be discovered
through research studies. Rather, setting performance standards is ultimately a judgmental
process that is best done by appropriate individuals who (1) are familiar with the test purpose
and test content and knowledgeable about the standard-setting method they will use, (2) have
access to item or task performance data as well as test score distribution data to set a framework
for their judgments, (3) understand the social and political context in which the tests are being
used, and (4) are aware of the consequences of their decisions (e.g., the passing rate associated
with the possible standards that might be chosen). The goals of this chapter are to provide
descriptions of some of the issues and the most common methods for setting performance stan-
dards and to offer a checklist for implementing a standard-setting method.

Introduction

One of the primary purposes of educational assessments is to make mastery/non-mastery
decisions about students in relation to well-defined domains of content. In one important exam-
ple, the task is to determine whether students have achieved a sufficiently high level of perform-
ance on the educational assessment to receive a high school diploma. This requires a perform-
ance standard or cutoff score on the test score scale, or some other scale on which achievement is
reported, to separate students into two performance categories, often labeled "masters" and "non-
masters" or "certifiable" and "not certifiable."

With the National Assessment of Educational Progress (NAEP), students are separated, based
upon their performance, into four performance categories called "advanced," "proficient,"
"basic," and "below basic." In the context of Title I programs, the expectation is that multiple
standards will be used to separate students into more than two performance categories. Three
standards must be set to separate students into four mastery categories; for example, "advanced,"
"proficient," "partially proficient," and "below partially proficient." Figure 10.1 highlights the
performance standards on a typical test score scale. Many Title I programs will use two or three
performance standards.

Figure 10.1: A typical test score scale and three performance standardsBasic,
Proficient, and Advanced

Where Should the Standards be Set?

Basic

100%

Proficient Advanced
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In this chapter, issues and methods associated with setting performance standards on educa-
tional assessments will be addressed. In addition, a checklist is provided to assist school districts
and state departments working through the process of setting performance standards on their edu-
cational assessments. The chapter has been organized into several sections: In the next section, 11
steps for setting standards on an educational assessment are offered. Each step is described briefly.
In subsequent sections, readers will learn about some of the common methods for setting stan-
dards several that apply to selected-response items such as those in the multiple-choice format,
and several that apply to constructed-response items such as writing samples and other perform-
ance tasks. Finally, some of the most important issues that arise in standard setting will be
addressed, and a checklist for conducting a standard-setting study will be presented.

Three points are important to make at the outset. First, it is important to clearly distinguish
between content standards and performance standards. Content standards refer to the curriculum
and what students are expected to know and to be able to do. Students, for example, might be
expected to carry out basic mathematics computations, read a passage for comprehension, or
carry out a science experiment to identify the densities of different objects. Performance stan-
dards refer to the level of performance that is expected of students to demonstrate, for instance,
basic, proficient, and advanced level performance in relation to the content standards. In other
words, performance standards reflect how well students are expected to perform in relation to the
content standards (Linn & Herman, 1997).

For example, we might require students to solve 10 of 20 basic mathematics computations to
be judged as basic, whereas we may require that students solve 14 of 20 problems to be judged as
proficient. In reading comprehension assessment, students may be expected to answer correctly
60 percent of the questions to be judged as basic, 80 percent to be judged as proficient, and 90
percent to be judged as advanced. Content standards should be thought of as what we expect stu-
dents to learn, whereas performance standards indicate the levels of expected performance of stu-
dents on the educational assessments constructed to assess the content standards. But perform-
ance standards may not always be scores on a test score scale. They may correspond to verbal
descriptions that can be used in classifying student test performance into performance categories.

Second, all standard-setting methods in use today involve judgment and they are arbitrary.
Some researchers have argued that arbitrary standards are not defensible in education (Glass,
1978). Popham countered with this response:

Unable to avoid reliance on human judgment as the chief ingredient in standard setting,
some individuals have thrown up their hands in dismay and cast aside all efforts to set
performance standards as arbitrary, hence unacceptable.

But Webster's Dictionary offers us two definitions of arbitrary. The first of these is positive,
describing arbitrary as an adjective reflecting choice or discretion, that is, "Determinable
by a judge or tribunal." The second definition, pejorative in nature, describes arbitrary as
an adjective denoting capriciousness, that is, "selected at random and without reason."
In my estimate, when people start knocking the standard-setting game as arbitrary, they
are clearly employing Webster's second, negatively loaded definition.

But the first definition is more accurately reflective of serious standard-setting efforts.
They represent genuine attempts to do a good job in deciding what kinds of standards
we ought to employ. That they are judgmental is inescapable. But to malign all judgmen-
tal operations as capricious is absurd (Popham, 1978, p. 168).

Performance standards for educational assessments used in Title I programs will be set arbi-
trarily, but the goal is to set them in the best sense of the word "arbitrary." The method used to
set the performance standards should be carefully planned, and it should be carried out by per-
sons who are qualified to set the standards. Many teachers, curriculum specialists, and adminis-
trators would be well qualified to participate in the standard-setting process for Title I programs.
Sometimes, representatives of the public may be asked to participate too.
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Sometimes performance standards may be set too high or too low quite unintentionally by a
panel. Through experience and carefully designed follow-up validity studies of the scores and
decisions that are made, performance standards that are not well positioned can be identified and
revised.

Finally, on the one hand, methods for setting standards on educational assessments using the
multiple-choice item format are well developed and validated, and steps for implementation are
clear. Most districts and states have set defensible performance standards using one of the accept-
able methods (e.g., Angoff, Ebel, contrasting groups) which will be described later in this chapter.
On the other hand, standard-setting methods for performance assessments such as writing sam-
ples and performance tasks are not well developed at this time, and certainly none of them have
been fully researched and validated. It is simply not possible at this time to advance fully validat-
ed methods. In this chapter, several of the most promising methods will be described. Readers are
referred to Hambleton, Jaeger, Plake, and Mills (1998) for a review of methods and issues for set-
ting standards on performance assessments.

Typical Steps in Performance Standard Setting

Perhaps the best way to defend a particular set of performance standards on an educational
assessment is to demonstrate that a reasonable process was followed in arriving at the final stan-
dards (Hambleton & Powell, 1983). If the process reflects careful attention to (1) selection of pan-
elists, (2) training, (3) aggregation of data into a final set of standards, (4) validation of perform-
ance standards, and (5) careful documentation of the process, the defensibility of the resulting
standards is considerably increased. If, on the other hand, panelists are chosen because (1) they
live near the meeting site, (2) they are willing to work over a weekend, or (3) they happen to be
known by the coordinator of the meeting, questions should be raised about the resulting stan-
dards. Other common problems that, when present, reduce the validity of the performance stan-
dards include the use of ambiguous descriptions of the performance standards, failure to train
panelists fully on the standard-setting method, failure to allow sufficient time for panelists to
complete their ratings in a satisfactory manner, and failure to validate and document the process
that was implemented to set performance standards.

A presentation of 11 steps follows:

1. Choose a panel (large and representative of the stakeholders).

Discussion. Who are the stakeholders in the decisions that will be made with the educational
assessments? These are the persons who should be involved in the standard-setting process.
In the case of NAEP, teachers, curriculum specialists, policy makers, and the public (30 per-
cent by law) make up the standard-setting panels. Fifteen to 20 persons are often placed on a
panel to provide the diversity that is needed (geographical, cultural, gender, age, technical
background, educational responsibilities) and to provide stable estimates of the performance
standards Uaeger, 1991). In the case of Title I programs, many of the same groups would
seem to be relevant for inclusion on a performance standard-setting panel.

2. Choose one of the standard-setting methods, prepare training materials, and finalize the
meeting agenda.

Discussion. There are many acceptable methods for setting performance standards, and sever-
al of these will be considered later in this chapter (see, for example, Hambleton, Jaeger, Plake,
& Mills, 1998; Jaeger, 1989; Livingston & Zieky, 1982). Some of these methods focus pan-
elists' attention on the items and tasks in the assessment, and other methods focus panelists'
attention on the students and their work on the items and tasks in the assessment.
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It is especially important to use training materials that have been field tested. For example, a
miscalculation on the time required to complete various steps in the process may result in
panelists needing to rush their ratings to complete their work on time.

3. Prepare descriptions of the performance categories (e.g., advanced, proficient, partially
proficient).

Discussion. In recent years, time spent on defining the performance level descriptions has
increased considerably in recognition of the importance of the descriptions. In setting per-
formance standards on the NAEP, for example, more than two full days are spent on the
activity of preparing descriptions. If panelists are to set defensible standards, performance
levels need to be clearly articulated. Panelists are requested to consider the performance of
borderline students on the assessment material, or they may be required to classify student
work using the performance level descriptions. When these descriptions are unclear, the
whole process is flawed, and the resulting standards can be questioned. A critical step in the
process, then, is for the panel (or a prior panel) to develop descriptions of students in each
performance category. Recently, Mills and Jaeger (1998) produced the first published set of
steps for producing test-based descriptions of performance levels, and these steps will be of
interest to readers.

In the first example below, the descriptions used recently in the setting of Grade 4 perform-
ance standards in the area of reading on the NAEP appear. These descriptions provide an idea
of the level of detail that it is assumed panelists need to complete their rating tasks:

Basic. Demonstrates an understanding of the overall meaning of what they read. When
reading text appropriate for fourth graders, they should be able to make relatively obvi-
ous connections between the text and their own experiences, and extend the ideas in the
text by making simple inferences.

Proficient. Demonstrates an overall understanding of the text, providing inferential as
well as literal information. When reading text appropriate to fourth grade, they should
be able to extend the ideas in the text by making inferences, drawing conclusions, and
making connections to their own experiences. The connection between the text and
what the student infers should be clear.

Advanced. Generalizes about topics in the reading selection and demonstrates an aware-
ness of how authors compose and use literary devices. When reading text appropriate to
fourth grade, they should be able to judge texts critically and, in general, give thorough
answers that indicate careful thought.

As a second example, descriptions of four levels of performance on the Pennsylvania Grade 8
mathematics assessment are provided below:

Novice. Novice students demonstrate minimal understanding of rudimentary concepts
and skills. They occasionally make obvious connections among ideas, providing minimal
evidence or support for inferences and solutions. These students have difficulty applying
basic knowledge and skills. Novice students communicate in an ineffective manner.

Apprentice. Apprentice students demonstrate partial understanding of basic concepts and
skills. They make simple or basic connections among ideas, providing limited supporting
evidence for inferences and solutions. These students apply concepts and skills to routine
problem-solving situations. Apprentice students' communications are limited.
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Proficient. Students performing at the proficient level demonstrate general understanding
of concepts and skills. They can extend their understanding by making meaningful, mul-
tiple connections among important ideas or concepts, and provide supporting evidence
for inferences and justification of solutions. These students apply concepts and skills to
solve problems using appropriate strategies. Proficient students communicate effectively.

Advanced. Students at the advanced level demonstrate broad and in-depth understanding
of complex concepts and skills. They make abstract insightful, complex connections
among ideas beyond the obvious. These students provide extensive evidence for infer-
ences and justification of solutions. They demonstrate the ability to apply knowledge
and skills effectively and independently by applying efficient, sophisticated strategies to
solve complex problems. Advanced students communicate effectively and thoroughly,
with sophistication.

These descriptions provide a good idea of the level of detail it is assumed panelists need to
set performance standards.

4. Train the panelists to use the method (including practice in providing ratings).

Discussion. To achieve this goal, effective training and practice exercises will be needed.
Effective panelist training would include (1) explaining and modeling the steps to follow in
setting standards, (2) showing the scoring keys and/or scoring rubrics and ensuring they are
understood, (3) completing easy-to-use rating forms, (4) offering practice in providing rat-
ings, and (5) explaining any normative data that will be used in the process.

In addition, panelists need to be informed about factors that may affect student performance
and should be considered in the standard-setting process for example, (1) the role of time
limits for the assessment, (2) the artificiality of educational assessments (panelists need to
remember that when a student chooses to write a story, the student will often select the
topic, have unlimited time to complete the work, and will often prepare several drafts
characteristics that are often not present in the typical writing assessment), (3) distractors in
multiple-choice items that may be nearly correct (and, therefore, increase the difficulty of the
item for students), and (4) the role of guessing behavior on performance on multiple-choice
items.

Finally, administering the assessment to panelists is often an effective way to demonstrate to
them the knowledge and skills that students must possess to obtain a high score. It is
assumed that panelists are likely to set more realistic performance standards if they have
experienced the assessment themselves. The assessments always appear more difficult to pan-
elists when they are completed without the aid of the scoring keys and scoring rubrics!

5. Compile item ratings or other data from the panelists (e.g., panelists specify expected per-
formance of borderline basic students).

Discussion. This step is straightforward if the training has been effective. A summary of the
panelists' ratings can be prepared. For example, suppose panelists are asked to judge the min-
imum expected performance of proficient students on a task with a five point scoring rubric
(e.g., 0 to 4). The median or typical rating and the range of ratings of the panelists could be
calculated. Later (step 6), this information can be provided to the panelists and used to initi-
ate discussion about the performance standard for proficient students.

6. Conduct a panel discussion: Consider actual performance data (e.g., item difficulty values, item
characteristic curves, item discrimination values, distractor analysis) and descriptive statistics of
the panelists' ratings. Provide feedback on inter-panelist and intra-panelist consistency.
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Discussion. With several of the test-based standard-setting methods that will be described in
the next two sections, panelists are asked to work through the method and set preliminary
standards and then to participate in a discussion of these initial standards and actual student
performance data on the assessment. The purposes of the discussion and feedback are to pro-
vide the opportunity for panelists to reconsider their initial ratings and to identify errors or
any misconceptions or misunderstandings that may be present.

The precise form of the feedback depends on the method, but, with several methods, the
feedback might include average performance and student score distributions on the items or
tasks of the assessment and descriptive statistics of the panelists' ratings.

More elaborate forms of feedback are also possible. For example, it is possible to determine
the extent to which panelists are internally consistent in their ratings (van der Linden, 1982).
Panelists who set higher performance standards on difficult tasks than easier tasks would be
identified as being "inconsistent" in their ratings. They would be given the opportunity to
revise their ratings or explain the basis for their ratings. Sometimes the so-called "inconsis-
tencies" in the ratings can be defended, but, regardless, panelists would rarely be required to
revise their ratings if they were comfortable with them. For a full review of factors affecting
ratings, readers are referred to Plake, Melican, and Mills (1991).

7. Compile item ratings a second time (could be followed by more discussion and feedback).
This iterative process is common but not essential. Typically, a two-stage rating process is
used: panelists provide their first ratings (independent of other panelists or performance data
of any kind), discussion follows, and then panelists complete a second set of ratings.

Discussion. Following the discussion phase of the process, panelists are instructed to provide a
second set of ratings. It is not necessary that panelists change any of their initial ratings, but
they are given the opportunity to do so. Sometimes this iterative process is continued for
another round or two. For example, in some of the NAEP standard-setting work that has
been done (Hambleton & Bourque, 1991), panelists went through five iterations of ratings
and discussions.

Not all standard-setting researchers are committed to the use of discussion and feedback in
the process. For example, with performance assessments, their argument is that better (i.e.,
more stable) performance standards will result if panelists spend their time rating more stu-
dent responses, because the main effect of discussions and feedback is to achieve a consensus
in ratings, but rarely are the performance standards set initially with the first set of ratings
changed to any substantial degree. The competing argument is that it is important for pan-
elists to discuss their ratings and receive feedback. Sometimes discussion and feedback will
alter the performance standards, and even small changes can be of practical consequence;
standard errors are almost certainly lower, and discussion and feedback may increase panelist
confidence and acceptance of the resulting performance standards.

Panelists like this step very much (or at least they report that they do on post evaluations),
appreciate the opportunity to discuss their ratings with their colleagues, find the feedback
valuable, and sometimes, performance standards do shift significantly up or down, especially
when the feedback is a surprise to panelists (Hambleton & Plake, 1997).

8. Compile panelist ratings and average to obtain the performance standards.

Discussion. At this stage, panelists' ratings are compiled to arrive at the performance standards.
Often, this is simply an average of the performance standards set by each panelist. Median rat-
ings may be preferable with small samples or non-symmetric distributions of ratings.



9. Present consequences data to the panel (e.g., passing rate).

Discussion. One step that is sometimes inserted into the process involves the presentation of
consequential data to panelists. Panelists are informed about the percentage of students who
would be located in each performance category. For example a panel might be shown the fol-
lowing chart.

Category

Advanced

Percent of Students

7.0%

Proficient 33.2%

Partially Proficient 42.5%

Below Partially Proficient 17.3%

If these findings were not consistent with the panelists' experiences and sense of reasonable-
ness, they could be given the opportunity to revise their performance standards. Panelists
may feel that a performance standard that resulted, for example, in 80 percent of the stu-
dents being classified as below partially proficient is simply not reasonable or consistent with
other available data about the students, and they may want to lower the standard for partial-
ly proficient students. And, in so doing, the number of partially proficient students would be
increased, and the number of below partially proficient students would be decreased.

10. Revise, if necessary, and finalize the standard(s), and conduct a panelist evaluation of the
process itself and their level of confidence in the resulting standards.

Discussion. Again, panelists are given the opportunity to revise their ratings to increase or
decrease their performance standards. In addition, a panelist evaluation of the process should
be conducted. One sample evaluation form appears in Appendix 10.1 (this is a modified ver-
sion of an evaluation form used by Hambleton, Jaeger, Plake, and Mills) and can be used as a
basis for generating an evaluation form for particular standard-setting initiatives.

11. Compile technical documentation to support the validity of the standards.

Discussion. It is important not only to be systematic and thoughtful in designing and carry-
ing out a performance standard-setting project but it is also necessary to document the work
that was done and by whom. Such a document will be valuable in defending the perform-
ance standards which have been set. A good example of documentation is provided in the
report by Hambleton and Bourque (1991). Often the group setting the performance standards
is advisory to a board that ultimately must set the standards. Technical documentation of the
process is valuable information for the board.

Performance Standard-Setting Methods

There are several well-established methods in the measurement literature for setting perform-
ance standards on achievement tests, and they can be organized into two main categories: meth-
ods in which panelists are focused on a review of test content, called "test-based methods," and
methods that are focused on the students themselves, called "student based methods." A brief
description of the methods that are applicable to selected-response items follows. Follow-up refer-
ences for readers include Berk (1986) and Jaeger (1989). In the literature, nearly all of these meth-
ods are described in terms of a single standard. These methods can be extended to setting multi-
ple standards by simply repeating the process itself for more than one performance standard.

9 3
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Test-Based Methods

With the test-based methods, individual items are studied in order to judge how well a bor-
derline student will perform on the test items or tasks. The borderline student is someone who
has a proficiency score located right at the performance standard. In the case of Title I, there may
be three borderline students: one at partially proficient, one at proficient, and one at advanced.
The ratings process described next is repeated for each borderline student.

Panelists are asked to assess how or to what degree a student who could be described as bor-
derline would perform on each item or task. The choice of method is inserted into steps 2 and 4
in the standard-setting process.

Nedelsky Method

With the Nedelsky (1954) method, panelists are asked to identify distractors in multiple-
choice test items that they feel the borderline student will be able to identify as incorrect. The
assumption is then made that the borderline student would be indifferent to the remaining
answer choices, and therefore he or she would choose one of the remaining choices at random.
The minimum passing level or performance standard for that item then becomes the reciprocal of
the number of remaining answer choices. For example, suppose a panelist reviews a test item and
feels that a borderline student would recognize that two of the available five choices are incor-
rect. The expected score for this borderline student (i.e., the performance standard) then is 0.33,
since the assumption is made that all remaining choices (three remain) are equally plausible to
the borderline student. This rating process is carried out for borderline partially proficient, profi-
cient, and advanced students.

The panelists proceed with each test item in a similar fashion and, on completion of the rat-
ing process, each panelist sums the minimum passing levels across the test items to obtain a per-
formance standard. A panelist's standard is the expected score on the test for the borderline stu-
dent. Individual panelists' performance standards are averaged to obtain a standard that is con-
sidered to be the best estimate of the standard.

Often a discussion of the panelists' ratings will then take place (see the section, Typical Steps
in Performance Standard Setting), and panelists will have the opportunity to revise their ratings if
they feel revisions are appropriate. And often panelists do make revisions, since misreading of test
items, overlooking of important features of test items, and even some carelessness in making the
ratings are common in the item-rating process. After panelists provide a second set of ratings,
again, each panelist's item ratings are summed to obtain a standard on the test, and then the
panelists' standards are averaged to obtain a standard based upon the ratings of all of the pan-
elists.

The standard deviation of the panelists' standards is often used as an indicator of the consen-
sus among the panelists (the lower the standard deviation, the more consensus there is among
the panelists on the placement of the standard). When the variability is large, confidence in the
standard produced by the panelists is lessened. Very often the goal in standard setting is to
achieve a consensus among the panelists.

Ebel's Method

With the Ebel (1972) method, panelists rate dichotomously scored test items along two
dimensions: relevance and difficulty. There are four levels of relevance in Ebel's method: essen-
tial, important, acceptable, and questionable. These levels of relevance are often edited or col-
lapsed into two or three levels when the method is used in practice. Ebel used three levels of item
difficulty: easy, medium, and hard. These levels of relevance or importance and difficulty can be
used to form a 4 x 3 grid for sorting the test items. The panelists are asked to do two things:

1. Locate each of the test items in the proper cell, based on their perceived relevance and
difficulty.
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2. Assign a percentage to each cell representing the percentage of items in the cell that the bor-
derline students should be able to answer.

The number of test items in each cell is multiplied by the percentage assigned by the panelist
and the sum of these products, when divided by the total number of test items, yields the per-
formance standard. As with all of the judgmental methods, the standards set by the individual
panelists are averaged to obtain a final standard. An example of a 3 x 3 rating form is displayed
in Appendix 10.2. The method can be generalized to polytomously scored test items.

Angoff s Method

When using Angoff's method (Angoff, 1971), panelists are asked to assign a probability to
each dichotomously scored test item directly, thus circumventing the analysis of a grid or the
analysis of answer choices. Each probability is to be an estimate of the "borderline student"
answering the test item correctly (for example, the borderline basic student). Individual panelist-
assigned probabilities for items in the test can be summed to obtain a standard, and then the
panelists' standards can be averaged to obtain a final standard. This process is repeated for each
performance standard of interest. A sample rating form appears in Appendix 10.3.

Here is one example of the Angoff method instructions to panelists who set the 1990 per-
formance standards on the NAEP Mathematics Assessment, from the Handbook for Panelists:

For the Borderline Basic student, your task is to specify the probability that this borderline
student should answer each item in the assessment correctly. This chance or probability
for each test item can range from zero (where you would be specifying that the border-
line student should have no chance of giving a correct answer) to 1.00 (where you would
be specifying that the borderline student should, without a doubt, answer the item cor-
rectly). After specifying the performance level for the Borderline Basic student on an
item, you should provide estimates on the same item for the Borderline Proficient and
Borderline Advanced students. (Hambleton & Bourque, 1991, p. 114)

Panelists would then work their way through the complete set of test items. Sometimes pan-
elists are encouraged to think of 100 borderline students, and then estimate the number of these
borderline students who should answer an item correctly. For many panelists, this seems to be an
easier task than estimating the probability of correct performance on an item by the borderline
student.

As with the other judgmental methods, common practice is to repeat the probability assign-
ment process following discussions among the panelists about their assigned probabilities. Often,
too, panelists are provided with item statistics, or information that addresses the consequences
(i.e., passing and failing rates) of various standards to aid them in the standard-setting process.
Item statistical information often has a substantial effect on the resulting standards (Taube,
1997).

Table 10.1 displays the hypothetical ratings of a panelist in setting performance standards for
basic, proficient, and advanced students. The performance standards set on the second round of
ratings are averaged over all panelists in arriving at the final set of recommended performance
standards.

The method has been applied successfully to multiple-choice test items, and in a modified
form to performance data (see, for example, Hambleton & Plake, 1995). For example, suppose a
standard for separating below partially proficient and partially proficient on a performance task is
the goal. Panelists, using a variation on the Angoff method, might be asked to specify the expect-
ed number of score points on the performance task (i.e., the standard) for the borderline student.
Performance standards from each of the panelists can be averaged to obtain a final performance
standard that would be used for classifying students on the performance task.
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Table 10.1: Calculation of performance standards for a single panelist using the Angoff
method for two sets of ratings

Item

Basic Proficient Advanced

R-1 R-2 R-1 R-2 R-1 R-2

1 .30 .35 .70 .65 .80 .80

2 .40 .40 .65 .65 .85 .85

3 .25 .28 .50 .45 .70 .65

4 .60 .55 .70 .70 .95 .90

5 .70 .65 .80 .80 .90 .90

6 .30 .30 .40 .45 .75 .80

7 .20 .20 .40 .45 .70 .70

8 .50 .50 .60 .65 .85 .85

9 .60 .55 .70 .75 .90 .90

10 .45 .45 .75 .80 .85 .85

Performance Standard 4.30 4.23 6.20 6.35 8.25 8.20

Student-Based Methods

With these methods, judgments are made about the mastery status of a sample group of
students from the population of interest. For example, suppose the goal was to classify students
into one of four performance categories: below partially proficient, partially proficient, proficient,
and advanced. In the school context, these judgments would come from the teachers. The choice
of method determines the nature of the required judgments. Next, the members of the groups for
whom mastery determinations have been made are administered the test. Details are offered next
for analyzing the judgmental data and the test scores.

Borderline-Group Method

This method requires that a description be prepared of each performance category. Several
examples were presented earlier for step 3 in the section, Typical Steps in Performance Standard
Setting. In practice, teachers who are familiar with the academic accomplishments of the students
are asked to submit a list of students whose performances would be so close to the standard or
borderline that they could not be reliably classified. The test is administered to these "borderline"
groups, and the median test score for each group (e.g., "borderline partially proficient," "border-
line proficient," and "borderline advanced") may be taken as the standard. Alternately, other
decisions may be taken for arriving at the standards.

Contrasting Groups Method

Working with the description of students in each performance category, teachers in, for
example, a random sample of schools in a state are asked to classify their students into these per-
formance categories or groups. The test is administered to the groups, and the score distributions
for the groups are compared. The point of intersection is often taken as the initial standard (Berk,
1976). An example is given in Figure 10.2. With four groups, first the point of intersection of the
advanced and proficient distributions is determined to select the advanced performance standard.
Then the proficient and partially proficient distributions are compared to determine the profi-
cient standard, and so on.
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A standard can be moved up to reduce the number of false positive errors (students identified
as advanced by the test but who were not in the advanced group formed by the teachers) or
down to reduce the number of false negative errors (students identified as proficient by the test
but who were in the advanced group formed by the teachers). The direction to move each per-
formance standard will depend on the relative seriousness of the false positive and false negative
errors. For example, which is the more serious error: to deny a high school certificate to a student
who deserves it or to award a certificate to a student who does not? The answer to this question
will influence the final placement of the performance standards. To minimize false negative
errors, performance standards should be lowered. To minimize false positive errors, performance

standards need to be raised.
If the score distributions overlap completely, no classifications of students can be made reli-

ably. The ideal situation would be one in which the two distributions did not overlap at all.
Then, the performance standard can be positioned between the two distributions, and the assign-
ment of students to performance categories would be in complete agreement with the teachers'

assessments.
The validity of this approach to standard setting depends, in part, on the appropriateness of

the panelists' classifications of students. If the teachers tend to err in their classifications by
assigning students to higher groups than they belong, the result is that standards from the con-
trasting groups method are lower than they should be. On the other hand, the standards tend to
be higher if teachers err by assigning students to lower performance groups than they belong.
Like the Angoff method, or the modified Angoff method, the contrasting groups method can be
applied to performance assessment data, too.

Figure 10.2: Application of the contrasting groups standard setting method

PP Group P Group

PP

Test Score Scale

A

BPPBelow Partially Proficient
PPPartially Proficient
PProficient
AAdvanced
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Some Practical Guidelines for Setting Performance Standards

A number of researchers have suggested guidelines to follow in setting and/or reporting per-
formance standards (Cizek, 1996a, 1996b; Hambleton & Powell, 1983; Livingston & Zieky, 1982;
Plake, 1997). An updated list of guidelines follows for setting performance standards via test-based
methods:

1. The importance of the classifications of students to performance categories should impact sub-
stantially on the effort that is committed to the standard-setting process. With important
tests, such as those used in awarding high school diplomas, and assigning students to Title I
programs, substantial effort should be committed to producing defensible standards and this
effort would include compiling evidence to support the validity of the standards.

2. The design of the standard-setting process should be influenced by the panelists (and their
backgrounds), test length, and test item formats. For example, inexperienced panelists may
require substantial amounts of training, long tests may require that sub-groups of panelists be
formed with each group assigned a different portion of the test, and some assessment formats
such as performance measures will require modifications to the common methods for setting
standards (Hambleton, Jaeger, Plake, & Mills, 1998).

3. With important standard-setting initiatives, the full process should be field tested prior to
using it operationally. Serious errors can often be avoided with carefully conducted and evalu-
ated field tests of the standard-setting process.

4. The selection and number of panelists should be given considerable attention. Do the pan-
elists represent the main constituencies, and are there enough panelists to produce stable stan-
dards? The defensibility of the resulting standards depends very much on how this question is
answered.

5. The panelists should take the test (or a part) under testlike conditions. Familiarity with the
test and its administration will enhance the validity of the resulting standards. This reduces
the common problem of panelists underestimating the difficulty of the test and setting unrea-
sonably high expectations for student performance.

6. The panelists should be thoroughly trained in the standard-setting process and be given prac-
tice exercises. The panelists' understanding of the process is critical to their confidence in the
process and the acceptability of the standards that are produced.

7. It is often desirable to provide an opportunity for panelists to discuss their first set of ratings
with each other prior to providing a final set of ratings. The second set of ratings will often be
more informed and lead to more defensible standards because many sources of error due to
misunderstandings, carelessness, inconsistencies, and mistakes can be removed. It has also
become common to provide panelists with item statistics and passing rates associated with dif-
ferent performance standards so that they have a meaningful frame of reference for providing
their ratings.

8. The full process of standard setting should be documented so that it is available if challenges
to the performance standards arise. Every detail, from who determined the composition of the
panel, to the choice of method, to the resolution of differences among the panelists, to the
rationale for any adjustments made to the final performance standards, should be document-
ed for possible use later.
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Some New Advances in Performance Standard Setting

Standard setting has always been the Achilles' heel of educational testing. At the best of
times there has been a concern for both the most suitable method for setting performance stan-
dards and evidence for their validity. Now, there is a new challenge for setting standards: per-
formance assessments. In both educational testing and credentialing exams, performance assess-
ments that require students to construct answers, write essays, or conduct science experiments,
etc., are becoming more frequent. For example, the Kentucky Department of Education has
moved to a total performance-based assessment system for school accountability. Most other
states are using performance assessments in student accountability as well (Bond, Braskamp, &
Roeber, 1996).

Performance assessments are often associated with complex and polytomous (i.e., more than
two score points per task) scoring rubrics, multidimensionality in the response data (i.e., the tasks
require multiple skills for successful completion), interdependencies in the scoring rubrics (some-
times, if students miss one part of a task, then they are unable to complete the remainder of the
task because of the absence of a key piece of information), and low score generalizability at the
task or exercise level (this means that students who perform well on one group of tasks cannot be
assumed to be high performers on another set).

These features of performance assessments create special problems for standard-setting meth-
ods. For example, several of the popular standard-setting methods (Zieky, 1995) such as the
Nedelsky and Angoff methods, are not even applicable with performance assessments that are
polytomously scored. The challenge is to adapt old standard-setting methods or develop new
methods to meet the current characteristics of performance assessments and that can meet exist-
ing standards of quality and defensibility.

This section of the chapter describes and comments on a number of standard-setting meth-
ods that can be applied to performance assessments. With several methods, follow-up references
are provided. Although most of the discussion that follows applies to applications with a single
performance standard (e.g., pass/fail decision point), the arguments are easily extended to setting
multiple performance standards on an educational assessment (e.g., novice, apprentice, profi-
cient, and advanced). Readers are encouraged to read Hambleton, Jaeger, Plake, and Mills (1998);
Jaeger, Plake, and Hambleton (1993); and Mills, Plake, Jaeger, and Hambleton (1997) for discus-
sions of additional standard-setting methods and issues specific to performance assessments.

Contrasting Groups

This method was described earlier and is one of the few methods in the literature that can be
extended easily to performance assessments. Still, this method has some shortcomings in each
context. Students are classified based on an external criterion (often teacher judgments) to per-
formance categories. One problem with this method is that it is not always possible to classify
students independent of a test and then obtain representative samples from each of the popula-
tions to derive performance standards. Without representative sampling, any resulting perform-
ance standard would be sample dependent and, therefore, of limited value. Additional concerns
about the contrasting groups method are presented by Kane (1994).

One promising exception is the work of Clauser and Clyman (1994), who asked panelists to
identify passing and failing students based on their holistic review of the student test booklets
and without knowledge of the student test scores. The score distributions of these two groups of
students were then used in deriving the performance standard (in this case, looking for the test
score that optimally separates the students into the same classifications as those made by the
panel). This method is limited, however, by its use of an internal criterion (i.e., students' overall
test performance). On the positive side, the method is easily extendable to multiple performance
standards.
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99



100

Extended Angoff

Consistent with the traditional Angoff methodology, panelists estimate performance of bor-
derline (or minimally competent) students. Panelists are trained to estimate the number of score
points on performance exercises or tasks that likely would be obtained by borderline students.
Additionally, under this variation of the Angoff method, panelists can set weights for exercises or
tasks for the total assessment for use in computing the composite performance standard.
Exercises or tasks judged as more important can be assigned higher weights in the setting of per-
formance standards.

This method appears to have some promise with performance assessments (Hambleton &
Plake, 1995). This method is popular with panelists and can lead to performance standards that
they find acceptable and that are consistent over panelists. However, external validity evidence
has not been compiled with this method to date. The method has the additional desirable feature
of being compensatory. When there are multiple exercises or tasks composing an assessment (this
is almost always the case), a compensatory approach is more desirable than a conjunctive
approach in setting standards (Hambleton & Slater, 1997) due to the unreliability of individual
exercise or task scores. A compensatory approach allows students to compensate for low perform-
ance on some exercises or tasks by achieving higher scores on other exercises or tasks. Only total
score is considered in assigning students to performance categories in a compensatory approach
to standard setting.

In order to use the Extended Angoff method, panelists need to be intimately familiar with
the scoring protocols for the performance exercises or tasks in the assessment. In some recent
standard-setting work with the National Board for Professional Teaching Standards, as many as
two to three days were needed in order to familiarize panelists sufficiently with the scoring proto-
cols for them to set performance standards. The standard-setting process itself may take an addi-
tional day or two (Hambleton & Plake, 1995). Therefore, with complex performance assessments
consisting of multiple exercises or tasks, the amount of time needed to train panelists on the
assessment tasks and scoring protocols should not be underestimated. In addition, considerable
time needs to be allowed for panelist ratings and discussions. Exact times might be determined
through carefully conducted field tests of the standard-setting process.

This standard-setting method too may have some potential when multiple forms of assess-
ment (such as norm-referenced tests, criterion-referenced tests, quizzes, classroom work, and port-
folios) are being combined into a single test score for judging student performance. Performance
standards can be set on each component of the total test score, and weights for each component
can be established, in arriving at final performance standards for interpreting the total test score.
One useful suggestion in implementation is that before any standard-setting work is carried out,
scores on each component should be converted to z-scores. In this way, each score component is
placed on a common scale before any combining of scores is carried out.

Estimated Mean, Expected Score Distribution

This method has some similarities to the extended Angoff method. Here, panelists are
required to estimate not only the minimum number of score points for borderline students (as in
the extended Angoff method) but also the distribution of scores of the borderline students. The
method was tried by the National Assessment Governing Board (NAGB) in its work to set per-
formance standards on the NAEP (see, for example, Cooper-Loomis & Bourque, 1996).

One advantage of this method, in principle, is that additional relevant information about the
performance of borderline students is extracted from panelists. Panelists, who expect the standard
deviation of the score distribution for borderline students to be low, are indirectly also expressing
considerable confidence in the placement of the performance standard. Higher standard devia-
tions about the performance of borderline students likewise correspond to less confidence on the
part of panelists about the proper location of the performance standard.
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Student Paper Selection

When using the student paper selection approach, panelists are instructed to review a sample
of student papers and identify student work that they believe is associated with borderline stu-
dents (e.g., borderline advanced) who took the assessment (Hambleton & Plake, 1997; Jaeger &
Mills, 1997). Normally, this method is applied to each exercise or task. After discussion among
panel members, revised selections can be made. The average score associated with the student
work identified as borderline is one way to arrive at the performance standard (other promising
ways are described by Jaeger & Mills, 1997) for the exercise or task. The sum of performance stan-
dards set for the exercises or tasks in the total assessment provides the performance standard for
the assessment. Of course, this process can be repeated for multiple performance standards. This
method is being used, on an experimental basis, by the NAGB, some state departments of educa-
tion, the National Board of Medical Examiners, and the Educational Commission for Foreign
Medical Graduates.

One major advantage of this method is that panelists are required to look at student work on
the assessment tasks. Often, panelists find this activity to be very interesting and more meaning-
ful than simply looking at the exercises themselves and scoring rubrics. A major disadvantage is
that the method can sometimes be very time-consuming and difficult to implement in practice.
For example, when a student's work involves a product such as a videotape, report, or project,
sorting through student work for examples of borderline work can be very tedious, if not totally
impractical. Fortunately, often student responses to performance assessments can be captured in a
test booklet or portfolio.

A related disadvantage is that the resulting performance standards may be based on a very
small number of students if time does not permit the review of substantial numbers of student
papers or sufficient numbers of borderline papers cannot be found. Still, the paper selection
method likely deserves considerably more research and development because the face validity of
the approach appears high and the approach seems practical in many assessment situations. Also,
one of the identified shortcomings might be overcome by incorporating all of the papers
reviewed into the standard-setting process, not just the borderline papers.

Holistic or Booklet

This method has some similarities with the student paper selection method. This is a new
method suggested originally by the National Academy of Education in its review of the standard-
setting work of NAGB and the American College Testing (ACT) (Shepard, Glaser, Linn, &
Bohrnstedt, 1993). Basically, panelists are asked to consider the complete work (includes all exer-
cises or tasks in the assessment) of a student and decide which student booklets represent those
of borderline students (or masters and non-masters, or basic, proficient, and advanced students).
This approach also has been suggested as an alternative to the Angoff method with multiple-
choice items to counter the criticism that the Angoff method focused at the item level loses the
overall impression of a student's performance (see Hambleton & Plake, 1997).

NAGB and ACT have been field testing this method with NAEP data in several subject areas
and at grades 4, 8, and 12. It remains to be determined, however, how well the method will work
in practice. Certainly the focus on student work seems desirable. The work by Jaeger and Mills
(1997) is especially relevant here, as they have conducted several successful field tests of the
method.

Dominant Profile

This method is a direct approach to standard setting. A panel, after becoming familiar with
the purpose of the assessment and the scoring scheme, attempts to formulate a standard-setting
policy such as the following:
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A student passes the test if he or she (1) has an overall score of 18 on the seven-exercise
assessment, (2) scores at least 3 (out of 4) on exercises B and C, the two exercises judged
to be most important, and (3) has no scores of 1 on the exercises (a score of 1 indicates
disappointing or totally inappropriate performance).

This method may begin with a consideration of which profiles of scores over the exercises are
worthy of, for example, promotion to the next grade. Over a series of iterations, the panel tries to
arrive at a consensus policy or set of rules for passing and failing students. No limits or restric-
tions are placed on the final result. It may be compensatory, conjunctive, or some combination
of compensatory and conjunctive components.

A major advantage is that the dominant profile method is direct and involves extensive dis-
cussions among panelists. From our experiences, panelists find the discussions very helpful. They
will sometimes express a lack of trust for methods that they cannot completely control. A major
disadvantage is that a single policy for making pass-fail decisions may not emerge from the panel.
For example, suppose the panel is fundamentally divided on the desirability of a conjunctive
component in the policy (such as components 2 and 3 in the previous example). Unlike the per-
formance standards set with other methods, it may not be possible to average policies to arrive at
a group consensus. This method has been studied by Plake, Hambleton, and Jaeger (1997).

Another disadvantage of this approach is that a conjunctive policy can result that is based on
unreliable exercise scores (see Hambleton & Slater, 1997). Panelists need to be cautioned about
the undesirability of conjunctive standard-setting policies when there are several exercises in the
assessment package and the associated levels of exercise reliability are not high.

Policy Capturing

This method involves having panelists consider hypothetical score profiles (across a set of
exercises in a performance assessment) and classifying them according to their level of proficien-
cy (e.g., outstanding, excellent, good, fair, poor). Then, a mathematical model (e.g., linear regres-
sion model) is fit to a panelist's ratings to determine his or her "latent standard-setting policy." It
is latent because the panelist is not able to articulate the policy. A group policy (or standard-set-
ting decision rule) can be obtained by a weighted average of the individual panelists' standard-
setting policies. Successive iterations are often used to achieve greater panelist consistency in
score profile ratings, and to move the group of panelists toward a consensus policy for making
pass-fail decisions. Extensions of the method to multiple performance standards is straight-
forward.

A major advantage of this method is that a decision policy is assured. Potential disadvantages
are that it may be difficult to find statistical models to fit individual panelists' ratings of the score
profiles, the method requires the setting of a standard or standards on the dependent variable
(i.e., the rating scale used in sorting score profiles), and the mathematical manipulations of the
data make it difficult to explain to panelists how their ratings affect the overall decision rule or
policy. Some researchers believe that panelists ought to completely understand the process used
in arriving at the standard. This method has been under development by Richard Jaeger for sever-
al years and the results, to date, are encouraging (see, for example, Jaeger, 1995; Jaeger,
Hambleton, & Plake, 1995).

Item Mapping Method

This method, which is quite new, presents panelists with a scale for reporting achievement
and highlights the performance of students on the assessment material at different places on the
reporting scale (Lewis, Mitzel, & Green, 1996). This is accomplished with "item characteristic
curves" and item statistics from the measurement field of item response theory (Hambleton,
Swaminathan, & Rogers, 1991). Obviously, students with more ability will be able to perform bet-
ter on more of the assessment material than students with lower ability. The important question
for panelists is to decide the level of performance expected of partially proficient, proficient, and
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advanced students. This judgment is made easier by the ordering of assessment material by its
level of difficulty over the reporting scale.

One of the unknowns in this method is the role that the approach to displaying the perform-
ance data on the reporting scale plays in the final determination of performance standards. For
example, items might be identified on the reporting scale by the ability level at which a student
has a 50 percent chance of success. In one variation, items might be identified on the reporting
scale by the ability level at which a student has a 75 percent chance of success. There is a suspi-
cion that this simple variation may impact considerably on performance standards, and therefore
more research on this part of the standard-setting methodology is needed.

At this time, the Extended Angoff Method, the Paper Selection Method, and the Holistic or
Booklet Method appear to have the most utility for school districts and states, since all three
methods have appeared in the assessment literature and have established some credibility by
being used by states and school districts. We expect, however, that within the next five years,
there will be several other viable methods in the literature, including several that were introduced
in this chapter.

Summary

Many researchers and policy makers are still not comfortable with current performance stan-
dard-setting methods. Criticisms center on both the logic of the methods and the ways in which
the methods are being implemented. Clearly, there is a need for new ideas and more research.
Both new methods and improved implementation of existing methods are needed. On the other
hand, performance standards are being set on many educational assessments, and there are meth-
ods that appear to lead to defensible standards. Appendix 10.4 provides a set of questions that
might be asked during the course of a standard-setting initiative to ensure that the process is not
flawed.

One of the special complications of performance standard setting for Title I programs is that
often multiple measures are used in arriving at estimates of student levels of accomplishment.
These student measures might include both norm-referenced and criterion-referenced test results,
state test results, classwork, teacher quiz results, portfolio assessments, and other measures of stu-
dent performance. To arrive at performance standards for partially proficient, proficient, and
advanced students, first, all of the measures of student performance will need to be placed on a
common scale. Z-scores would be especially suitable. Next, a weight for each measure could be
established for combining these measures into a single total score for students. These weights, set
by policy makers, curriculum specialists, and teachers, would reflect the relative importance
attached to each measure of student performance in a total score. Highly reliable and valid assess-
ments such as those coming from a state criterion-referenced test would likely be given more
weight, than, for example, the results from a number of classroom tests administered over the
school year (unless, of course, the state criterion-referenced tests are questionable because of fac-
tors such as short time limits or the use of unfamiliar item formats). Finally, performance stan-
dards could be set on each measure (using methods and steps described in this chapter), and then
these standards can be transformed to z-scores and weighted accordingly, in arriving at perform-
ance standards on the total test score scale.

Of course, this is only one approach. Another approach might be to consider not a total
score by obtaining a weighted sum of student measures, but rather to consider a vector of scores
for each student across the measures of interest. In this approach, judgments about partially pro-
ficient, proficient, and advanced student performance would be made by considering the full vec-
tor of score information. The Dominant Profile Method might be especially useful for setting per-
formance standards with this approach. Regardless of the approach, standard-setting methods
described in this chapter could be modified to fit the choice of model for considering the multi-
ple sources of information about student performance.

The most controversial problem in educational assessment today concerns setting standards
on the test score scale to separate students into performance categories. It is now recognized by
workers in the educational testing field that there are no true standards waiting to be discovered.
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Rather, setting standards is ultimately a judgmental process that is best done by appropriate indi-
viduals who (1) are familiar with the test purpose and content and knowledgeable about the stan-
dard-setting method they will be expected to use, (2) have access to item performance and test
score distribution data in the standard-setting process, and (3) understand the social and political
context in which the tests will be used.
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Appendix 10.1

This is an edited version of a sample panelist evaluation form from the Handbook on Setting
Standards on Performance Assessments by Hambleton, Jaeger, Plake, and Mills (1998).

Grade 8 Science Assessment
Standard-Setting Study
(October 9-10, 1997)

Evaluation Form

The purpose of this Evaluation Form is to secure your opinions about the standard-setting study.
Your opinions will provide a basis for evaluating the training and standard-setting methods.

Please do not put your name on this Evaluation Form. We want your opinions to remain anony-
mous. Thank you for taking time to complete this Evaluation Form.

1. We would like your opinions concerning the level of success of various components of the standard-set-
ting study. Place a "V" in the column that reflects your opinion about the level of success of these vari-
ous components of the standard-setting study:

Component

a. Introduction to
the Science
Assessment

b. Introduction to
the Science
Test Booklet and
Scoring

c. Review of the
Four Performance
Categories

d. Initial Training
Activities

e. Practice Exercise

f. Group Discussions

Not Partially Very
Successful Successful Successful Successful
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2. In applying the Standard-Setting Method, it was necessary to use definitions of four levels of student per-
formance: Below Basic, Basic, Proficient, Advanced.

Please rate the definitions provided during the training for these performance levels in terms of adequacy
for standard setting. Please CIRCLE one rating for each performance level.

Totally
Adequacy of the Definition

Totally
Performance Level Inadequate Adequate

Below Basic 1 2 3 4 5

Basic 1 2 3 4 5

Proficient 1 2 3 4 5

Advanced 1 2 3 4 5

3. How adequate was the training provided on the science test booklet and scoring to prepare you to classi-
fy the student test booklets? (Circle one)

A. Totally Adequate
B. Adequate
C. Somewhat Adequate
D. Totally Inadequate

4. How would you judge the amount of time spent on training on the science test booklet and scoring in
preparing you to classify the student test booklets? (Circle one)

A. About right
B. Too little time
C. Too much time

1 0



5. Indicate the importance of the following factors in your classifications of student performance. (Beside
each factor, place a "V" under the appropriate column.)

Factor

a. The descriptions of
Below Basic, Basic,
Proficient, Advanced

b. Your perceptions of
the difficulty of the
Science Assessment
material

c. Your perceptions of
the quality of the
student responses

d. Your own classroom
experience

e. Your initial
classification
of student per-
formance on
each booklet
section

f. Panel discussions

g. The initial
classifications of
other panelists

Not Somewhat Very
Important Important Important Important

6. How would you judge the time allotted to do the first classifications of the student performance on each
booklet section? (Circle one)

A. About right
B. Too little time
C. Too much time

7. How would you judge the time allotted to discuss the first set of panelists' classifications? (Circle one)

A. About right
B. Too little time
C. Too much time

8. What confidence do you have in the classification of students at the ADVANCED level? (Circle one)

A. Very High
B. High
C. Medium
D. Low 103

109



110

9. What confidence do you have in the classification of students at the PROFICIENT level? (Circle one)

A. Very High
B. High
C. Medium
D. Low

10. What confidence do you have in the classification of students at the BASIC level? (Circle one)

A. Very High
B. High

C. Medium
D. Low

11. What confidence do you have in the classification of students at the BELOW BASIC level? (Circle one)

A. Very High
B. High

C. Medium
D. Low

12. How confident are you that the Standard-Setting Method will produce a suitable set of standards for the
performance levels: Basic, Proficient, Advanced? (Circle one)

A. Very Confident
B. Confident
C. Somewhat Confident
D. Not Confident at all

13. How would you judge the suitability of the facilities for our study? (Circle one)

A. Highly Suitable
B. Somewhat Suitable
C. Not Suitable at all

Please answer the following questions about your classification of student performance.

14. What strategy did you use to assign students to performance categories?

15. Were there any specific problems or exercises that were especially influential in your assignment of stu-
dents to performance categories? If so, which ones?
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16. How did you consider the multiple-choice questions in making your classification decisions about stu-
dent performance?

17. Please provide us with your suggestions for ways to improve the standard-setting method and this work-
shop:

Thank you very much for completing this Evaluation Form.
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Appendix 10.2

A panelist form for applying the Ebel method.

Importance

Critical

Important

Less Important

Easy

Difficulty
Medium Hard
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Appendix 10.3

A panelist rating form for setting three performance standards using the Angoff method (with
two rounds of ratings).

Panelist Name: Date:

Subject:

Basic Proficient Advanced

Test Item 1 2 1 2 1 2

1

2

3

4

5

6

7

8

9

10

Total

113
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Appendix 10.4

A checklist for carrying out a standard-setting process.

Question

1. Has consideration been given to the groups who should be represented on
the standard-setting panel and the proportion of the panel that each group
should represent?

2. Is the final panel large enough and representative enough of the appropriate
constituencies to be judged as suitable for setting performance standards on
this particular educational assessment?

3. Was the performance standard-setting method field tested in preparation for
its use in the actual study?

4. Is the chosen standard-setting method appropriate for panelists and the par-
ticular educational assessment?

5. Will panelists be briefed on the purposes of the educational assessment and
the uses of the test scores?

6. Will panelists be administered the educational assessment or at least a por-
tion of it?

7. Will panelists be suitably trained on the method they will be using to set
standards? For example, will they work through a practice exercise?

8. Will the descriptions of the performance categories be clear to the extent that
they can be used effectively by panelists in the standard-setting process?

9. If an iteration process is being used, will the feedback to panelists be clear,
understandable, and useful?

10. Will the process itself be conducted smoothly? Are the rating forms easy to
use? Are documents such as student booklets, tasks, items, etc. simply coded?

11. Will panelists be given the opportunity to "ground" their ratings? (For exam-
ple, will panelists be given normative data at the task level, or the full assess-
ment level?)

12. Will panelists be provided consequential data (or impact data) to use in their
deliberations? Will the panelists be instructed on how to use the information?

13. Will an evaluation of the process be carried out by the panelists at the end of
the meeting?

14. Will any additional evidence be compiled to support the validity of the
resulting standards?

15. Will the full standard-setting process be documented (from the early discus-
sions of the composition of the panel to the compilation of validity evidence
to support the performance standards)?
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