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INTRODUCTION

Purpose

This study was designed to provide schools, districts, and states with a means for identifying
the knowledge and skills that are most important for students to learn for the subject areas of
language arts, mathematics, and science. The standards and benchmarks in this document reflect the
subject-area content consistently identified in documents from a handful of states that have been
highly rated by national organizations for the quality of their standards. It is hoped that this material
will assist those who are attempting to reduce the amount of content identified as important to a
manageable level.

In recent years, it has frequently been observed that all of the knowledge and skills identified
as important by national organizations cannot be addressed in the classroom given the time available
in the school day. Education researcher Chester Finn, after reviewing documents produced by many
standards-setting groups, asserted that “the professional associations, without exception, lacked
discipline. They all demonstrated gluttonous and imperialistic tendencies” (in Diegmueller, 1995,
p. 6). A similar perspective can be found in the report of the Third International Mathematics and
Science Study (TIMSS), a large-scale, cross-national comparative study of math and science
curricula. In addressing the relatively poor performance of U.S. students, the report’s authors note
that our “preoccupation with breadth rather than depth, with quantity rather than quality, probably
affects how well U.S. students perform in relation to their counterparts in other countries” (Schmidt
etal., 1997). Researchers Marzano and Kendall (1999) show that at least by one measure, attempting
" to address all the content identified in standards documents would mean that “schooling would have
to be extended from kindergarten to grade 217 (p. 104). It appears evident that practitioners and
others could find this report to be of some use if they seek to ensure that as they reduce content to
a manageable amount, they retain the most significant knowledge and skills.

Method for Selecting the Top State Documents

Five state standards documents were selected to represent the exemplary content in each
subject area. In order to select these documents, we analyzed the critical reviews of state documents
conducted by three national organizations: the American Federation of Teachers, the Fordham
Foundation, and the Council for Basic Education. For the areas of language arts and mathematics,
all three organizations have published such reports, which provide a rating or ranking based on
selected criteria. For the area of science, the American Federation of Teachers and the Fordham
Foundation have each published such a report.

Selection of State Documents by Subject Area

For each of the three subject-areas — language arts, mathematics, and science — we ranked
the states according to how well they fared in the national reviews. With few exceptions, the top
states were easily distinguished, ranking high in all reports. States that fared unevenly across the



reports were ranked after determining their relative merits within each report. In the rare instances
in which a “tie” occurred, the selection was resolved based on review criteria developed by McREL
researchers as a result of the extensive document reviews they have conducted for more than a half-
dozen state departments of education and numerous school districts across the United States. A
complete discussion of the ranking process appears in the introduction to each subject-area section.

Method of Identification and Synthesis

Once the five state documents were selected for a given subject area, the next step was to
identify and classify the content found in these documents. In order to account for all content, we
mapped most of the content we identified during the review process against the standards and
benchmarks identified in Content Knowledge: A Compendium of Standards and Benchmarks for
K-12 Education (Kendall & Marzano, 1999). The Compendium represents McREL’s synthesis of
116 significant curriculum and standards documents across 14 subject areas. Knowledge and skills
identified in the Compendium are presented in each subject area as overarching categories (or
standards) under which the knowledge and skills appropriate for students at particular grade ranges
(benchmarks) are organized. We selected the Compendium as a cataloguing tool because it represents
a synthesis of major documents in each subject area and thus very likely identifies most, if not all,
of the significant content in each subject area.

The next step of the process involved identifying and organizing all of the similar content in.
the selected state documents. Briefly, the method consisted of identifying each description of
knowledge or skill in the state documents and matching that content to the Compendium benchmark
that addressed the same, or closely related, knowledge or skill. If necessary, the Compendium
benchmark was rewritten in order to more accurately reflect the content described in several state
documents. Alternatively, when information in a state document did not explicitly match a
benchmark but the pairing seemed a fair inference, the content was matched to the benchmark, but
identified as having been implied in the document, rather than explicitly stated. Infrequently, when
sufficient representation warranted it, new benchmarks were created that were not present in the
Compendium. These new benchmarks were placed under the Compendium standard most suited to
them. This approach is compatible with our use of the Compendium as a convenient organizing
device, rather than a selection device or filter.

When the five state documents had been analyzed, the resulting product was a master
document that organized all of the knowledge and skills identified in the five state documents, as
well as information indicating where that content was found. This information is preserved in this
report by a set of codes, called a citation log, which appears just above each benchmark — for
example, BP (A2[;CA1;M22I1;V,62), is the citation log for the K—2 benchmark “Uses complete
sentences in written work,” found under language arts standard #3. A key for the citation logs
appears at the bottom of each page so that readers can locate the original material.



In addition to this basic document information, each citation log also includes a code that designates
the cognitive character of each benchmark as either declarative knowledge or procedural knowledge.
Simply put, declarative knowledge (identified in the log as BD) describes information — facts,
events, episodes, generalizations, and the like — that students should know. Procedural knowledge
(indicated by BP) describes the skills or processes — such as reading a map, editing, or adding —
that students should be able to perform. (A more complete description of declarative and procedural
knowledge can be found in the Compendium, pages 22—24). The citation log also sometimes includes
an asterisk (*), to indicate that the content represents material not found in the Compendium, and/or
a lowercase i, to indicate that the content was inferred from a state benchmark rather than that it was
directly stated in the document.

Selection of Criteria for Reduction

The original intention was to provide a report that identified only that content that was
common to all five documents. However, once the process was completed, it became clear that using
such a method resulted in the identification of very few benchmarks. If we had selected only the
content that was common to all five of the documents for any one subject area, the number of items,
or benchmarks, that would have resulted would have been so small as to be of limited usefulness (as
our preliminary analysis determined). This was the case whether the subject area was language arts,
mathematics, or science. On the other hand, if we had selected content that was common to only
three of the five state documents, the result would have been the identification of nearly as many,
if not more, benchmarks than were found in the Compendium. We found, however, that if we
selected benchmarks that were common to any four of the top five documents, the result was neither
so small as to be not useful nor so large that it did not appear to serve the purpose of winnowing
down the amount of content. Thus, for each content area, the standards and benchmarks identified
in this study represent content that was found to be present in any four of the five standards
documents selected for review.

Product and Caveat

The product of this study is a set of standards and benchmarks identified in three subject
areas and at four grade bands: K-2, 3-5, 6-8, and 9—-12. The benchmarks represent concepts and
skills identified for student learning by at least four of the five states whose documents have been
rated highly for, among other things, the clarity, specificity, and appropriateness of their standards.
It should be noted that the technique described and used here is not designed to produce a clearly
sequenced set of content. Further, this document should not be mistaken for a well-planned set of
standards and benchmarks. Each document that we analyzed might well have possessed either an
implicit or explicit design and scaffolding. Our technique was designed not to identify a scope and
sequence, but, rather, to identify the concepts and skills that were most common to the five
documents for each subject area. Thus, users of this document are encouraged to consider it as
identifying knowledge and skills that across these documents, at least, could be considered essential.
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LANGUAGE ARTS

Identification of National Reports

For the subject area of language arts, three evaluation reports were used to help select the
state documents analyzed in this study. One report we used was the American Federation of
Teachers’ (AFT) Making Standards Matter (1998), which includes ratings of the state standards in
terms of specificity and clarity. Another perspective on state standards was available from the
Fordham Foundation in the report State English Standards: An Appraisal of English Language-
Arts/Reading Standards in 28 States (Stotsky,1997). Finally, the Council for Basic Education
evaluated language arts documents across the states in Great Expectations: Defining and Assessing
the Rigor in State Standards for Mathematics and English Language Arts (Berman & Joftus, 1998).

Selection of Reference Documents

As we noted in the Introduction to this report, five state documents were selected for review
for each subject area covered in this report. The selection of the top five state documents for
language arts was determined by comparing information found in the three evaluation reports just
described. Specifically, those states that received a “B” or above in the Fordham report were
compared with those states identified in the AFT’s Making Standards Matter report as having clear
and specific standards and those states that were rated highly by the Council for Basic Education.
-+ As aresult of this process, the following state documents were used for the analysis of language arts
content:

English-Language Arts Content Standards for California Public Schools, Kindergarten
Through Grade Twelve (1998), by the California Department of Education

Language Arts Standards (1999), by the Arizona Department of Education

Standards of Learning for Virginia Public Schools: English Standards of Learning (1995,
June), by the Board of Education, Commonwealth of Virginia

The English Language Arts Curriculum Framework (1997, February), by the Massachusetts
Department of Education

Wisconsin's Model Academic Standards for English Language Arts (1999), by the State of
Wisconsin, Department of Public Instruction

It should be noted that although the Fordham Foundation rated the California language arts
document highly (Olson, 1999), their review of this document was not available at the time of our
selection process.




Findings
The standards and benchmarks that resulted from our synthesis of state standards follows this
introduction. Unlike the findings in the areas of mathematics and science, no significant issues

emerged as a result of the process of identification used for this study.

Summary of State Benchmarks for Language Arts

Table 1 provides a listing of the benchmarks developed by national groups which are
included in the state standards document for at least four of the five top rated states in Language
Arts. The state benchmarks are organized around the following eight Language Arts standards:

1. Demonstrates competence in the general skills and strategies of the writing process

2. Demonstrates competence in the stylistic and rhetorical techniques in writing

3. Uses grammatical and mechanical conventions in written compositions

4. Gathers and uses information for research purposes

5. Demonstrates competence in the general skills and strategies of the reading process

6. Demonstrates competence in the general skills and strategies for reading a variety of
literary texts

7. Demonstrates competence in the general skills and strategies for reading a variety of
informational texts

8. Demonstrates competence in speaking and listening as tools for learning
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MATHEMATICS

Identification of National Reports

For the subject area of mathematics, three evaluation reports were used to help select the state
documents analyzed in this study. One report we used was the American Federation of Teachers’
(AFT) Making Standards Matter (1998), which includes ratings of the state standards in terms of
specificity and clarity. Another perspective on state standards was available from the Fordham
Foundation in the report State Mathematics Standards: An Appraisal of Math Standards in 46 States,
the District of Columbia, and Japan (Raimi & Braden, 1998). Finally, the Council for Basic
Education evaluated mathematics documents across the states in Great Expectations: Defining and
Assessing the Rigor in State Standards for Mathematics and English Language Arts (Berman, etal.,
1998).

Selection of Reference Documents

As we noted in the Introduction to this report, five state documents were selected for review
for each subject area covered in this report. The selection of the top five state documents for
mathematics was determined by comparing ratings and evaluation information in the three reports
just described. Specifically, those states that received a “B” or above in the Fordham report were
compared with those states identified in the AFT’s Making Standards Matter report as having clear
- " and specific standards and those states that were rated highly by the Council for Basic Education.
As aresult of this process, the following state documents were used for the analysis of mathematics
content:

The California Mathematics Academic Content Standards (Prepublication Ed.) (1998,
February 2), by the California State Board of Education

Core Curricizlum Standards: Mathematics (1994), by the Utah State Office of Education

Mathematics Standards of Learning for Virginia Public Schools (1995, June), by the Board
of Education, Commonwealth of Virginia

Model Competency-Based Mathematics Program (1990, November), by the Ohio
Department of Education, Division of Elementary and Secondary Education

West Virginia Programs of Study: Instructional Goals and Objectives (1995, June), by the
West Virginia Department of Education

-30-




Findings

The standards and benchmarks that resulted from our synthesis of state standards follows this
introduction. For the area of mathematics, at least one observation may be of interest.

It became clear that at least a few topics recommended in Curriculum and Evaluation
Standards for School Mathematics (National Council of Teachers of Mathematics, 1989) did not
survive the process of identification for this study; that is, some concepts were not identified in at
least four of the five state documents under review. In the area of statistics and probability, in
particular, no benchmarks related to the concepts of sampling or outliers will be found. Similarly,
although the idea of probability (i.e., the likelihood of something happening) does appear at the 3—5
and 6-8 grade bands, it does not appear at the K-2 or 9-12 grade band. In part these apparent
anomalies are the result of the fact that two of the states identified for this study did not address
statistics and probability in significant depth, and the material in a third state document did not treat
the topic at a significant level of detail.

Thus, as indicated in the Introduction to this report (see Product and Caveat section), some
caution is in order for those who intend to use this material. On the other hand, the presence or
absence of material in this study on mathematics does reflect the content that commonly appears in
highly rated standards documents.

Summary of State Benchmarks for Mathematics

Table 2 provides a listing of the benchmarks developed by national groups which are
included in the state standards document for at least four of the five top rated states in Mathematics.
The state benchmarks are organized around the following nine Mathematics standards.

1. Uses a variety of strategies in the problem-solving process

2. Understands and applies basic and advanced properties of the concepts of
numbers

3. Uses basic and advanced procedures while performing the processes of
computation

4. Understands and applies basic and advanced properties of the concepts of
measurement

5. Understands and applies basic and advanced properties of the concepts of
geometry

6. Understands and applies basic and advanced concepts of statistics and data
analysis

7. Understands and applies basic and advanced concepts of probability

8. Understands and applies basic and advanced properties of functions and
algebra

o -31- 59
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SCIENCE

Identification of National Reports

For the subject area of science, two evaluation reports were used to help select the state
documents analyzed in this study. One report we used was the American Federation of Teachers’
(AFT) Making Standards Matter (1998), which includes ratings of the state standards in terms of
specificity and clarity. Another perspective on state standards was available from the Fordham
Foundation in the report State Science Standards: An Appraisal of Science Standards in 36 States
(Lerner, 1998).

Selection of Reference Documents

As we noted in the Introduction to this report, five state documents were selected for review
for each subject area covered in this report. The selection of the top five state documents for science
was determined by a simple comparison of the two evaluation reports just described. Specifically,
those states that received a “B” or above in the Fordham report were compared with those states
identified in the AFT’s Making Standards Matter report as having clear and specific standards. Six
states were found to be highly rated in both reports. As five states had been established as the limit
for this study, the lowest scoring state was dropped. The following state documents were used for
the analysis of science content:

Rhode Island Science Framework (1996, August 14), by the Rhode Island Department of
Education

Science Content Standards Grades K—12 (Prepublication Ed.) (1998, February 2), by the
California State Board of Education

Science Curriculum Framework (1998, March), by the Connecticut State Department of
Education, Division of Teaching and Learning

Science Language Arts Curriculum Framework (1995, June), by the Delaware Department
of Education)

Science Standards (1998, August 24), by the Arizona Department of Education

Findings

The standards and benchmarks that resulted from our synthesis of state standards follows this
introduction. For the area of science, several observations should be noted.

First, it became clear that at least a few topics addressed in the national science documents
(such as the National Research Council’s National Science Education Standards, 1996, and Project
2061's Benchmarks for Science Literacy, 1993) received little or no attention in the state documents
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under review. Such topics appear, for example, under the Compendium standard “Understands the
nature of scientific knowledge.” This standard has as its focus basic concepts regarding the
importance of replication in scientific experiments, the criteria for valid scientific explanations, and
how scientific knowledge changes and accumulates over time. Little in the state documents under
review addressed this particular area.

Second, as mentioned in the Introduction to this report (see Product and Caveat section), it
became clear that the process of content reduction resulted in the loss of any scope and sequence
present in the documents. In part, this side effect was caused by the considerable amount of
“declarative knowledge” that is typically addressed in science curricula.

Declarative knowledge, a category of knowledge that encompasses facts, events, episodes,
principles, generalizations, and the like, is contrasted with procedural knowledge, which is “how to”
knowledge. Procedural knowledge includes knowing how to apply algorithms or other processes that
are composed of steps, whether the steps must be taken in specific order (such as the steps involved
in hitting a golf ball) or can be taken in a number of ways (such as the process for reading a map).
We have observed that declarative knowledge especially, in the form of observations or statements
about the world, is frequently organized in science curricula in a manner designed to help students
connect earlier, simpler ideas as they come to understand larger generalizations or principles.
Because the power of overarching ideas is that they can organize a number of ideas and connect
many facts, it should not be surprising that different states might choose different facts as building
blocks for these ideas. For example, some state curricula might determine that a precursor notion to
fully understanding the rock cycle might be the understanding that rocks vary by size and shape;
another state might focus on the fact that rocks contain evidence of the past, such as fossil remains,
which in part gives a clue to the formation of rocks over time. In either case, these concepts can be
unified under a more general understanding of the cycle through which rocks are formed and
reformed. As content was compared across documents in this study, however, such “building blocks”
did not appear across enough states to warrant their inclusion in this synthesis. However, it should
be noted that such larger concepts as the rock cycle, found in at least four of the five state documents
under review, will be found here. This result, the identification and presentation of the most
significant information found across highly rated state standards, was the purpose of this study.

Summary of State Benchmarks for Science

Table 3 provides a listing of the benchmarks developed by national groups which are
included in the state standards document for at least four of the five top rated states in Science. The
state benchmarks are organized around the following fifteen Science standards:
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Earth and Space

1.

Life Sciences

W

9.

Understands basic features of the Earth

Understands basic Earth processes

Understands essential ideas about the composition and structure of the
universe and the Earth’s place in it

Knows about the diversity and unity that characterize life

Understands the genetic basis for the transfer of biological characteristics
from one generation to the next

Knows the general structure and functions of cells in organisms
Understands how species depend on one another and on the environment for
survival

Understands the cycling of matter and flow of energy through the living
environment

Understands the basic concepts of the evolution of species

Physical Sciences

10.
11.

12.
13.

Understands basic concepts about the structure and properties of matter
Understands energy types, sources, and conversions, and their relationship to
heat and temperature

Understands motion and the principles that explain it

Knows the kinds of forces that exist between objects and within atoms

Nature of Science

14.
15.

Understands the nature of scientific inquiry
Understands the scientific enterprise
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