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Executive Summary

Last year, schools and teachers in 11 states participated in a study of the “enacted curriculum” in
mathematicsand science classrooms. Over 600 teachers acrossthe states completed self-report surveys
that covered the subject content they taught and the instructional practices they used in their classes.
The goals of the study were to:
» Measure differences in instructiona practices and curriculum content among
teachers and schools,
» Determineif there are differencesin math and science teaching that are related to
state policy initiatives and state standards, and
» Demonstrate the use of *“surveys of enacted curriculum” to analyze classroom
practices and to produce useful analyses and reports for educators.

The study of enacted curriculum was a collaborative effort involving state education leadersin science
and mathematics education, researchers from the Wisconsin Center for Education Research (WCER),
and project managers from the Council of Chief State School Officers (CCSSO). Educators and
researchersworked together to devel op survey instrumentsthat would gather reliabledatafrom teachers
and students, as well as formats for reporting survey results that would communicate key findings to
educators. The project received core support from the National Science Foundation (NSF).

Thissummary report provides an overview of some of the findings from the study and examples of how
the dataon enacted curriculum can be reported and used. It isintended to help educators and decision-
makers identify the kinds of information that would be available from the “surveys of enacted
curriculum” and to suggest ideas and strategies for more expanded use of these kinds of surveys and
data by educators at the schooal, district, and state levels.

Purposesfor a Survey of Enacted Curriculum

The survey approach used in this study offers a practical research tool for collecting consistent data on
mathematics and science teaching practices and curriculum based on teacher reports on what is taught
in classrooms. The enacted curriculum data give states, districts, or schools an objective method of
analyzing current classroom practices in relation to content standards and the goals of systemic
initiatives. Themethods of aggregating and reporting survey dataallow educatorsto analyze differences
in classroom practices and curriculum among teachers and schools with varying characteristics, and
districts and states can analyze differences in classroom curriculum related to state initiatives or to the
state or district standards in math and science.

The data are collected by teacher self-report with surveys designed for elementary, middle, or high
school teachers. Teachersare asked to report ontherange of practicesand subject areas covered during
the course of the school year and to provide information on the school, class, and their preparation and
professional development for teaching.
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Main Topicsand | ssues Reported

The major concepts underlying the Survey design are from state content standards, state initiativesin
scienceand mathematicseducation, and prior research studieson classroominstructional practicesand
curriculum content. The Survey is intended to answer many of the key questions educators and
policy-makers have about patterns of classroom curriculum and practice across classrooms, schools,
districts, and states. The following outline of magjor conceptsin our framework and sample summary
findings from our 1999 study typify the kinds of issues and questions that can be explored with the
Survey data.

1. ActiveLearningin Science
Question: To what extent are studentsinvolved in active, hands-on |earning approaches
in science class?
» Sample survey data suggest one-fourth of science class time is spent on hands-on
science or laboratory activities, but there is wide variation among schools.
» Survey dataalow comparison of active science methodsin schoolsthat areinvolved
in state initiatives and science teaching in typical schools.

2. Problem Solving in Mathematics

Question: To what extent are students in math class learning problem-solving and

reasoning skills, and learning how to apply knowledge to novel problems?

* A maority of teachers report teaching problem solving in math, but teachers use a
wide variety of instructional practices, such as small groups, writing, data analysis,
and applying concepts to real world problems.

* Differencesarefound in the types and depth of instruction of problem-solving activities
between initiative and comparison schools.

3. Mathematics and Science Content in Classrooms

Question: How does math and science content taught in classes compare to the goals

outlined in state and national standards?

* Inmiddle grades math and science, most recommended standards are covered, but the
level of expectation and depth of coverage vary widely among schools and classes.

» Datareved differencesin extent of teaching science content across the standards and
the extent of articulation between grades.

» Schools differ in extent of emphasis on algebra, geometry, and data/statistics at
elementary and middle grades.

4. Multiple Assessment Strategiesin Math and Science

Question: What methods of student assessment are used in class, and are the strategies

consistent with goals of learning in content standards?

* A majority of teachers use multiple assessment methods in math and science classes,
but infrequently use extended student responses that require student explanation and
justification of answers.

* In science, the survey data alow anaysis of differences in the use of performance
tasks, or hands-on activities, for assessment in class.
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5. Use of Education Technology and Equipment

Question: How is education technology, e.g., calculators and computers, used in math

and science instruction? Do teachers have science equipment availablein their classes,

and how often isit used?

* A magority of elementary and middle gradesteachersuse calculatorsin teaching math;
graphing calculatorsare availablein thetypical grade 8 classroom but arerarely used.

» Theaverageelementary classroom has basi ¢ science equipment, but rate of usevaries
widely among teachers.

6. Influenceson Curriculum and Practices

Question: What effect do state and national standardsfor scienceand math learning have

on the curriculum taught in classrooms?

» State frameworks/standards and national standards are reported by most teachers as
strong positive influences on their curriculum.

» Survey data allow comparisons of degree of influence on curriculum of state and
national standards, textbooks, state and district tests, and teacher preparation and
knowledge.

7. Alignment of Content Taught with State Assessments

Question: Do state assessments reflect what is being taught in classes?

* Analysis of teacher reports and state assessment items show that tests cover a
narrower range of expectations for students than reported instruction, with tests
focusing more on memorization, facts, and performing proceduresand lesson solving
novel problems and applying skills and concepts.

» The data on alignment between teacher reports on instruction/content and state
assessmentsallow teachers and assessment staff to examinethe areas of weaknessand
strength of tests and classroom practices.

8. Teacher Preparation

Question: How well prepared are our teachers to teach science and mathematics?

» The survey data show how well prepared teachers are for using innovative teaching
strategies and handling students with varied needs and capacities.

» Middlegradesteachersin math and in sciencereceive more professiona devel opment
than elementary teachers both in methods of teaching and subject content. Teachers
report very positive reactions to professional development related to standards,
curriculum, and assessment in their recent activities.

Using Data on Enacted Curriculum in Mathematics and Science
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Study Objectives and Design

Thedesign for the Survey of Enacted Curriculum in mathematics and science conducted in 1999 came
from earlier research and devel opment projectsof the Council of Chief State School Officers(CCSSO)
and the Wisconsin Center for Education Research (WCER). CCSSO had worked with state education
leaders in developing content standards and assessments in science and mathematics. WCER
researchers had tested the validity and usefulness of a survey approach to collecting reliable,
comparable data on classroom curriculum and practices.

The movement of states toward standards-based reform in mathematics and science produced strong
interest in reliable data for evaluating the effects of reforms. CCSSO and WCER recognized the
possihility of applying research-based models and instruments for studying curriculum to broader
purposes of reporting indicators of curriculum and instruction that could be used by policymakersand
educators. CCSSO submitted a proposal to the National Science Foundation (NSF) to lead a study
of changein curriculum and instruction related to state standards and stateinitiativesfor improvement
of mathematics and science.

State Participation. States were asked to voluntarily participate in the study if they were
interested in gaining information on effects of their reform efforts and gaining knowledge about the
development and use of a survey approach to analyzing curriculum. In 1998, 11 states chose to
participate, and state specialistsin mathematics, science, assessment or evaluation wereinvitedtojoin
the study management team. The states chose asample of 20 schoolsat each of two gradelevels(e.g.,
elementary, middle) for the study. Half the schools selected had high involvement in their state’s
initiative for improving math or science education (“Initiative” schools), and the other half were
schools with less involvement but were similar to the first group based on student demographics
(“Comparison” schools).

Data Collection. The Survey of Enacted Curriculum s primarily conducted through teacher
self-reports of classroom instruction over the course of a school year. Two teachers per grade level
and subject were selected by the principal of each school. Basic information was collected about the
schools, and a student survey was conducted in one-fourth of the classes for data validation. Ten of
the 11 states chose to focus their school selection at the elementary and middle school level, and one
at the middle and high school level.

The Survey for a specific grade level and subject includes more than 150 questions covering:
* Instructional Practices, including classroom activities, assessment, influences on
curriculum, and use of technology and equipment;
» Subject Content, including curriculum topicstaught by expectationsfor learning; and
» Teacher Characterigtics, including teacher education, professiona development, and
teacher reports on school conditions.

Teachers completed the survey individualy, and many used their own time outside of school.
Teachers were guaranteed confidentiality, and the main incentive was to contribute to their state's
study of reform initiatives in math and science education. At the same time, they were assured data
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would not be used for school accountability or teacher evaluation purposes. In Spring 1999, CCSSO
obtained completed Surveys from atotal of 604 teachers across the 11 states.

Examples of Data Reporting

Selection of schools and teachersfor the study in each of the 11 participating states was based on the
degree of school involvement in the state math or sciencereform initiative.  The collected datafrom
the sample schools present sufficient numbers of responses to provide meaningful statistics, such as
mean and standard deviation, and thenumbersallow analysisof the significance of reported differences
related to curriculum and instructional practicesin “Initiative” vs. “ Comparison” schools. Theresults
from the 1999 Survey reported in the following charts are not nationally representative, nor are they
representative of all mathematics and science teaching in schools in the 11 states.

The datapresented in thisreport are primarily intended to demonstrate to educators and policymakers
the kinds of analyses and reporting that are possible with the Survey of Enacted Curriculum. That is,
the kinds of summary data and charts displayed in this report can be produced for an educational
system should astate, district, or school conduct the Survey with all their teachers or with arandomly
selected, representative sample of teachers. The kinds of results reported for the 1999 sample of
teachers and schoolsin this summary report effectively illustrate the potential of the how the Survey
of Enacted Curriculum could be used for future applications.

Selected Data Charts. Keeping in mind the uses of our study and the limitations of the data,
we present sample data charts from the 1999 Survey focusing on eight concepts that are central for
analyzingdifferencesin classroom curriculumandfor studying effectsof stateinitiativesand standards:

» Active Learningin Science

* Problem Solving and Reasoning in M athematics

* Mathematics and Science Content Being Taught

* Multiple Assessment Strategies

*» Uses of Educational Technology and Lab Equipment
* Influences on Curriculum and Practices

* Alignment of Content Taught with State Assessments
» Teacher Preparation

These sample charts include only a portion of the data from the Survey of Enacted Curriculum and
represent only asample of what can be done with the results. We hope these sample results stimulate
the interest and curiosity of educatorsto either look further at the 1999 Survey results or to conduct
their own Survey using thismodel. Data from the 1999 study are available by state and aggregation
acrossthe 11 states. Educators who want to try their own application and use of the Survey toolsin
their state, district, or school can obtain them by contacting CCSSO.

Reporting Format. The Survey resultsarereported and analyzed using several formats: Item
Profiles, Summary Scales, and Content Maps and Graphs.

Using Data on Enacted Curriculum in Mathematics and Science
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I tem Profiles present datafrom individual survey questions, grouped by topic and item
format (see middle of Chart 1). The dataare shown in horizontal bar graphs. The mean
isindicated by asolid vertical line, and the shaded bar represents responses that are one
standard deviation above the mean and one standard deviation below the mean.
Generaly the responses at the mean and within the bar represent about two-thirds of all
responses to a question. The number of teacher responses per group (e.g., middle,
elementary) is reported in parentheses. (e.g., 104).

Summary Scale is an average score for a group of 5 to 8 questions in the survey
centered on a specific concept underlying curriculum or instruction, e.g., active learning
in science (seetop of Chart 1). Scales are formed by purposeful selection of items, and
statistical analysis of responses to determine scale reliability (e.g., .78 for scale in Chart
1). The selected scale items typically cut across different sections of the survey, and
items may have different kinds of responses. The scale measures are “standardized
scores,” meaning the average score for the scale for the whole group of teachersis set
equal to 0, and the standard deviation (ameasure of variation in responses) for thewhole
group is 1. Scale score differences would mean that sub-groups of teachers, e.g.,
elementary vs. middle school teachers, differ on the concept being measured.

Content Maps and Graphs. Teachers report time spent on subject content during the
year using a content matrix covering topics and expectations for learning. Responses
of teachers are aggregated by grade level and reported with two statistical software
programs. a mapping program which gives a three-dimensional picture of variation in
time across the whole curriculum (see Chart 3), and histograms, which show average
percent time by topic and expectation (see Chart 4).

The Analysis Guide (following Examples) provides Survey sampleitems and a section of the content
matrix aswell asfurther explanation of how statistics are generated from survey dataand reported in
these formats.

Using Data on Enacted Curriculum in Mathematics and Science
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Active Learningin Science

Chart 1 displays data from the science teacher survey results across the 11 participating states in the
1999 Survey of Enacted Curriculum. Datarelated to Active Learning in Science are reported in two
ways. a Summary Scale that combines the data from eight survey items, and individual Item Profile
graphs for seven items. The Scale provides a reliable summary measure of differences across the
teacher samplein Active Learning and the degree of variation among teachers. We display individual
item results to alow readers to see the relative amounts of class time spent on classroom practices
related to active science learning.

Active Learning is one of the central concepts in state and national standards for student learning in
science that underlies the Survey and the study of state initiatives. Thedatain Chart 1 are intended to
illustrate how the Survey of Enacted Curriculum can be used to analyze the extent of active science
learning, and the kinds of classroom practices being used. We can aso analyze differences in active
learning strategies acrossthe whol e sample and differencesbetween I nitiative and Comparison schools.
Several examples of Survey results are demonstrated:

» Percent of Time. Thefirst set of item profiles, in the middle of the chart, show the percent
of science class time that are reported spent on three kinds of active learning: a) collecting
information, b) doing lab activities or investigations, and c) students working in groups.
Teachers reported in our 1999 Survey that from 10% to 15 % of time in science class was
spent on each of these activities. In the left column we see there is wide variation among
classesinuseof activelearning practicesat both elementary and middlegrades--varying from
5% of time to over 18%. This amount of variation is equivalent to each type of activity
varying from once per month to once per week.

* Summary Scale. Both the summary scale on activelearning, at thetop, and theitem profiles
indicate that elementary classes spend more time on active learning in science than middle
grades classes. The second and third columns on the scale results indicate that science
classesin Initiative schools spent significantly more time on lab activities and investigations
than classes in Comparison schools.

* Experiments/Investigations. In the bottom part of Chart 1, more detailed information is
presented on what students do during experiments or investigations. The Survey included
eight items--with four results highlighted in the chart. Inatypical classroom experiment or
investigation, students would be expected to be engaged in a number of these activitiesin
combination or sequence. Thus, itisuseful to examine groupsof activitieswith similar time.
One can note that three activities are conducted more often: "use science equipment,”
"follow step-by-step directions,”" and "make tables, graphs or charts.” Students spend less
time "changing something in an experiment to see what happens.” One can aso note in
column two and three that the el ementary and middle grades classesin I nitiative school s had
significantly greater use of science equipment/toolsin experiments or investigations.

* Further Survey Data. Inthe Appendix, we report results on "Use of classtime during the
most recent science instructional unit,” where teachers allocated time by major activities.
For example, the average teacher reported one-quarter of science class time was used for
hands-on activities, investigations or experiments. Teachers in Initiative schools reported
significantly more time on active learning in science than those in Comparison schools.

Using Data on Enacted Curriculum in Mathematics and Science
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Chart 1
Active Learning in Science

Cross - State Sample: Science

Legend
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Reasoning and Problem Solving in Mathematics

Both reasoning and problem solving were curriculum standardsfor K-12 math education set out inthe
NCTM Mathematics Standards (1989), and this learning goa is found in the state standards for the
statesinvolved with the study (Blank, et a., 1997). Key questionsrelated to this standard are: "How
much instructional time do teachers spend on thisgoa?" "What do teachers mean when they use the
term 'problem solving?' Theresultsin Chart 2 illustrate how Survey data can be used to answer such
questions.

Summary Scale. The scale on reasoning and problem solving, displayed at the top of the Chart, is
comprised of seven Survey itemsthat, taken together, provide areliable index of the degree to which
teachersarefocusing mathinstruction onimproving students' reasoning and problem solving skillsand
knowledge. (The average teacher scale scoreis set at O using a statistical procedure.)

* The scale results show there is wide variation in time focused on mathematical
reasoning and problem-solving activities.

» Thereislittledifferencein overall resultsfor middle and elementary math classes, but
there are significantly higher scores for Initiative elementary math classes than for
Comparison classes. This finding indicates that elementary mathematics teachersin
schoolsparticipatingin oneof the statereforminitiatives spent significantly moretime
on reasoning and problem solving activities.

Item Profiles. When interpreting the results from questions on mathematical reasoning and problem
solving, it isimportant to know how teachersinterpret the term “problem solving.” For example, do
they mean completing exercisesin atext or solving novel problems (those for which students have no
ready procedure)? The second section of the chart identifies these distinctions. For example:

* Anaverage of 30% of timein elementary and middle grades math in “problem solving
activities’ is spent on computational exercises from texts or worksheets. Over one-
fourth of time in middle school math is spent on word problems from texts or
worksheets. Thereiswide variation in time on these activities--from under 20% to
over 50%.

» Middle grades classes spend significantly more time on applying math concepts to
real-world problems, while elementary classes spend significantly more time on
making estimates or predictions.

* The math classes in Initiative schools spend less time on computation exercises or
word problems from texts than classes in Comparison schools (about 10% less time
for each). In Initiative schools, there is significantly more time spent on writing
explanations at elementary and middle grades. Significantly more time is spent in
Initiative schools on solving novel problems in middie grades math.
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Chart 2
Reasoning and Problem Solving in Mathematics

Cross - State Sample: Mathematics
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Mathematics and Science Content Being Taught

The Survey of Enacted Curriculum incorporates an innovative approach to data collection on subject
content taught in class. Teachers are asked to report the amount of time spent on content in
mathematics or science using a “subject content matrix.” The two dimensions of the matrix are
content topics and expectations for students. Teachers first identify the major math or science
standards covered in class, then amount of time spent teaching specific topics, and then report the
expectations they had for student learning (e.g., memorize, use procedures, anayze information).
Teachers report subject content taught over one school year. (See the Reference Guide section for
explanation of content matrix.)

The main advantages of content matrix design for data collection on content taught is its consistency
with standards-based learning, as described in national professional standards (NCTM, 1989; AAAS,
1993; NRC, 1995) and most state standards. In our approach, curriculum isviewed asacombination
of the math or science disciplinary knowledge to be learned (e.g., geometry) and the skills and
capacities that students are expected to gain through instruction (e.g., solve real-world problems).
Content responses from teachers were aggregated across the 11 states by teacher grade level
(elementary, middle) and by Initiative vs. Comparison schools.

Science Content

Chart 3 presents a Cross-State Sample "content map"--a three-dimensional map of topics by
expectations by time--that reflects the 1999 Survey results from elementary science teachers. Chart
4 presents a Cross-State Sample "content graph” that reflects the same data. Most of the reporting
elementary teachers were at grade 4 with some at grade 3 and grade 5.

» LifeScience, Physical Science, and Earth Science werereported by teachersastaught
from 20 to 30% of time on average. Measurement and Calculation in science
averaged 12% of time. The aggregate category "Nature of Science” averaged nearly
20% of time--this category includes teaching scientific method, history of science,
science and technology, and science-health-environment. The most striking aspect
of data on science topics is the wide variation in time spent in each category,
especially among Initiative schools.

» All six expectations for science learning were reported an average of 15% of time,
except Understand Conceptswhich averaged over 20%. In science, Memorize means
learning facts, definitions, terms, and formulas. Understand Concepts means student
explanations, observeand explainteacher demonstrations, explain methodsof science,
and display data--with time varying from 10% to 35% of time among Comparison
schools.

» Teachersin Initiative schools reported slightly more time spent on Nature of Science
than teachers in Comparison schools. Initiative classes had higher expectations for
Andyzing Information about Nature of Science and Understanding Concepts, and
dightly higher expectationsfor Conducting Experimentsthan did Comparison classes.

Using Data on Enacted Curriculum in Mathematics and Science
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M athematics Content

Chart 5 presents a Cross-State Sample “ content map” for middle grades mathematics; Chart 6 presents
a Cross-State Sample “ content graph” for the same data. Across the states, al the middle level math
teachers were teaching grade 8 and reported on grade 8 math teaching. The content maps reflect
patterns of responses from teachersin Initiative and Comparison schools and identify the intersection
of content topic by expectation for student learning. In the content graphs, each cell has bars
representing average percent time for Comparison vs. Initiative teachers, and the row and column
marginas indicate the mean and range of responses for each topic area (e.g., number sense) and type
of expectation (e.g., memorize).

* Middle level (grade 8) math teachers reported that the most time was spent on
Number Sense (average 25% time) and Algebraic Concepts (average 30% time).
Geometric Conceptswasreported taught less (average 15%), M easurement and Data
Analysis/Statisticswere taught an average of 12 percent of time. Our further analyses
of the content matrix data (not shown) indicate that the specific topics reported most
often under Number Sense were fractions, decimals, percent, and ratio and
proportions, and the highest topics in Algebra were use of variables and multi-step
eguations.

» Teaching of Algebra and Geometry is highly varied among teachers/classes. Time
reported on teaching Algebraic Concepts varied from 18 to 40 percent of time across
classesin both Initiative and Comparison schools. Time on Geometry varied from 6
to 22 percent across classes in both groups of schools.

» Expectations for learning as reported by teachers focused heavily on Understand
Concepts and Perform Procedures (over 20% each). Expectations by teachers that
students Analyze/ Reason and Memorize were dlightly less (15% each), and Integrate
Concepts and Solve Novel Problems were expected the least time. Understand
Concepts refers to students' ability to represent a concept, apply it to a problem, or
explainitsuse. Perform Procedures means using numbers for counting or ordering,
doing computation, or solving equations. Solve Novel Problems means doing non-
routine problems or those for which the student has no routine strategy or algorithm.

* Middle level teachers in Initiative schools did not report significantly different
distributions of time than did Comparison school teachers on any of the five broad
subject areas. One can observe small differences in the topic/expectations
intersections. Teachersin Initiative focused dightly more on Solve Novel problems
and I ntegrate when teaching Number sense than did Comparison teachers. Teachers
in Comparison schoolsfocused dightly more time on Analyze/Reason when teaching
Algebraic concepts, but aso had wider variation in expectation for Analyze/Reason.
Initiative teachers placed dightly more time on the expectation of Integrating
concepts.

Using Data on Enacted Curriculum in Mathematics and Science
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Chart 3

Elementary School Science Content Map
Cross-State Sample
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Chart 4

Elementary School Science Content Graphs
Cross-State Sample
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Chart 5
Middle School Mathematics Content Map
Cross-State Sample
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Chart 6
Middle School Mathematics Content Graphs
Cross-State Sample
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Multiple Assessment Strategiesin Math and Science

Mathematics and science teachers are being encouraged to make use of a variety of assessment
strategies, rather than relying on asingletype of assessment, such as paper-and-pencil tests comprised
of objective items or routine procedura problems. The purpose of varied assessment strategiesis, in
part, to increase the validity of the inferences that teachers can make about student learning. Using
multiple sources of evidence allows the strengths in one type of assessment to compensate for
weaknesses in another. But to what extent are mathematics and science teachers moving beyond a
reliance on asingle type of assessment, and what other strategies are they using? Theresultsin Chart
7 illustrate how Survey data can be used to find out.

The Summary Scale on Multiple Assessment Strategies in science is based on several Survey items.
Together these items provide a reliable index of the degree to which science teachers are using
multiple assessment strategies in the classroom. (The average teacher scale scoreis set at O using a
statistical procedure.)
* The results show wide variation, with the greatest variation amongst middle school

teachersfrom Initiative schools. That is, some of the middle school science teachers

in Initiative schools appear to use greater variety in their assessment strategies than

their counterparts in the Comparison schools.

Science Item Profiles. The responses from science teachers on use of avariety of assessment strategies
are displayed in the middle section of the chart and revea useful results:
» Portfolios. First, we note significant differences in the use of the reported strategies
in science and wide variation in the use of portfolios. Some teachers are not using
portfolios at al, while some middle school science teachers are using portfolios in
assessment 1 to 3 times per month.
» Performancetasksareusedto asignificantly greater degreeby Initiativeteachersthan
Comparison teachers at the elementary and the middle grade levels.
» Extendedresponse. Teachersreport that students are asked to write explanationsfor
answers, on average, about 1 to 3 times per month.

Mathematics Item Profiles. The responses from math teachers on several of the assessment questions
are displayed in the third section of the chart:

» Short answer. The most common assessment of student knowledgein classis short
answer questions, such as asking students to perform a mathematical procedure.
Students are given thistype of assessment, on average, once aweek. Thisisevident
across grade levels and with both Initiative and Comparison schools.

» Extended response. Middle grades teachers are significantly more likely than
elementary teachers to ask students to explain or justify their answers (1-3
times/month). There is relatively little use of objective items for mathematics
assessment, especialy in elementary classroomswhere the average isafew times per
year.
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Chart 7
Multiple Assessment Strategies in Math and Science

Cross - State Sample: Science
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Use of Educational Technology and Equipment

An important indicator of active, inquiry-based methods of teaching science and math, as well as
school system capacity for supporting this approach, is the availability and use of educational
technology and laboratory equipment. Science and mathematics standards advocate | earning to apply
knowledge to real problems and to gain skills that will be used outside of school. Science and
mathematics applications in careers now involve computers, calculators, and a variety of smple and
complex lab equipment. Thus, akey component of the Survey of Enacted Curriculum concerns the
use of equipment and technology in teaching science and math. Chart 8 illustrates how the data can
be reported to examine several kinds of questions concerning availability and instructional uses.

Use of Technology. The Summary Scale at the top of Chart 8 includes six items that ask
teachers to report the extent of calculator and computer use in class and how they are applied in
instruction. The scale shows wide variation among math classrooms. Elementary grades use of
technology is much more varied than middle grades. At both grade levels, Comparison schools have
dightly lower scores on the summary scale and more variation among classrooms.

» Calculator use. Teacher reports on student use of calculators indicate that middle
grades consistently use them at least weekly, while elementary classes vary from less
than monthly to weekly. Graphing calculator use varies widely: about one-third of
middle grades classes do not have them, and the average class rarely uses them.
Initiative school classesusegraphing cal culators more often than Comparison classes.

* Instructional applications. The Survey datashow that educational technology's most
frequent uses in math instruction are Learning Facts or Practicing Procedures
(average 25%) and Displaying/Analyzing Data (18%). In science classes, calculators
and computers are often used for Retrieving Information or Displaying/Analyzing
Data (both 18% avg.). However, these uses vary widely, from 0% o 40% of time,
showing that teachers make very different or no use of educational technology.

Equipment in Science. We highlight two uses of science equipment in classrooms:

* Running water (atraditional indicator of lab capacity) is not available in about one-
third of elementary classes and rarely used in the average elementary class. The
average middle grade science class uses running water less than monthly, although
classesin Initiative schools average monthly to weekly use.

* Recently, "high-tech" approachesto experimentationin classroomsinvolve computer-
lab interfacing devices, often called computer-based labs (CBLS). The sample data
in the study indicate that one-third of classes did not have CBLs available, while the
average class had access but rarely used them. About one-third of middle grades
classes used them several times per year.
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Chart 8
Use of Educational Technology and Equipment

Cross - State Sample: Mathematics
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I nfluences on Curriculum and Practices

The Survey includesquestionsfor teachersaimed at the maininfluencesontheir classroom curriculum.
In some schools, textbooks and materials that are selected by districts, states, or schools may be a
major influence on what is taught. Many states and districts have established standards for student
learning in mathematics and science, and these standards have been guided or influenced by nationa
standards devel oped and published by professional organizations(NCTM, AAAS, NRC). Evenwhere
widdy disseminated and used by teachers, standards do not provide curricula for teaching in
classrooms. Teachersmay rely ontheir own knowledge and experience, their colleagues, or mandated
assessment programs to determine what is taught. The question of influences on curriculum is
important for analyzing commonalities in curriculum and for determining how change and
improvements can be made in science and math education.

Chart 9 provides Cross-State Sample results for mathematics and science as reported by teachers in
the 1999 Survey concerning major influences on their curriculum and teaching practices.

* Influenceson Mathematics. Theitem profiles(in the middle section) indicatethat the
most consistent positive influences reported by teachers were state
frameworks/standardsand textbooks/materials. Statetestsand national standardshad
dightly lessinfluence on average, and therewas greater response variation concerning
state tests, with a significant portion reporting a negative influence. Teachers in
Initiative schools had a more positive response regarding influence of statetests, and
Initiative teachers had a significantly more positive response to national mathematics
standards.

* Influenceson Science. Theitem profilesindicatethat state frameworks/standardsand
textbooks/material swerereported by teachersasconsi stently positiveinfluences, with
state tests and national standards dightly lessimportant. At the middle gradeslevel,
state science frameworks and state tests were a greater influence on teacher
curriculum in Comparison schools than in Initiative schools.

» Summary Scale results for influences on mathematics indicate wide variation in the
influence of state and national math education standards on classroom curriculum.
Middle school mathematicsisinfluenced dightly less than elementary curriculum by
standards, and el ementary curriculum in Initiative schoolsreceivesadightly stronger
positive influence from standards than curriculum in Comparison schools.

Using Data on Enacted Curriculum in Mathematics and Science
22



Chart 9

Influences on Curriculum and Practices
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Alignment of Content Taught with State Assessments

The content matrix portion of the Survey of Enacted Curriculum provides a useful analysis function
beyond simply reporting curriculum content taught. Eight states participating in the Study of State
Initiatives volunteered to conduct an analysis of their state assessments in mathematics and sciencein
relation to the content matrix. The results of the assessment analysis provide data for conducting
correlational analyses of the teacher-reported class content and the content covered by the state
assessment for the same grade and subject. (See the Reference Guide for a sample page from the
content matrix section of the Survey.)

The assessment analysis was conducted by teams of experts, generaly 4 to 5 people per assessment
subject/grade. The experts included state math and science specidists and university-based
mathematicians, scientists and educators of these subjects. The teams to conduct the analyses were
chosen by CCSSO and WCER. The analysisteamswere trained in coding procedures and devel oped
acommon set of rules and criteriafor judging items for placement in the content matrix by topic and
expectation. The same criteriaand procedures were used in an analysis and coding of items from the
1996 National Assessment of Educational Progress (NAEP) in Mathematics and Science.

Mathematics Alignment. Chart 10 showsthe alignment analysisfor one state (not identified)
in grade 4 mathematics, including the teacher-reported data on content taught, the analysis of state
assessment items, and the same analysis of NAEP assessment items for grade 4.

» Thestate assessment and NA EP assessment focused strongly on Operations, Number

Sense, and Performing Procedures. Teacher reports of content taught show greater
distribution to content topics and expectations than the coding of the test items.
Teachers indicated that some time was spent on al six expectations across Number
Sense, Operations, Measurement and Geometric Concepts. The alignment statistic
of .37 means that less than half the intersections of content topics by expectations
reported by teachers were in common with the assessment items found on the state
mathematics test and on the NAEP test.

Science Alignment. Chart 11 shows the alignment analysis for one state (not identified) in
grade 8 science, including the teacher-reported data on content taught, the analysis of state assessment
items, and the same analysis of NAEP assessment items for grade 8.

. The NAEP assessment focused strongly on Life Science, Physical Science,

Understand Concepts and Perform Procedures, and some emphasis on Analyze
Information. Thestate assessment focused on Physical, Earth, and Life Sciences,
and on Memorize and Understand Concepts. Teacher reports of content taught
indicate greater distribution to the six expectations in the content areas of
Physical, Life, and Earth Sciences than the coding of the test items. The
alignment statistic of .33 means that less than half the intersections of content
topics by expectationsreported by teacherswerein common with the assessment
items found on the state science test.
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Chart 10
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Chart 11

Grade 8 Science
Alignment Analysis
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Teacher Preparation

A key feature of the Survey of Enacted Curriculum is the section requesting information on formal
preparation, including college major and number of college coursesrelated to teaching mathematics or
science. Questions also ask about the amount of professional development and training activities
received by teachers in the past year, teacher reactions, and use of their development. Finally, the
Survey asks for teacher views on how well prepared they consider themselves for using a variety of
teaching strategies and for teaching with various groups of students. The Survey resultsfor the Cross-
State Sample are shown in Charts 12 and 13.

M athematics

Professional Development. Middle grade teachers received an average of 6 to 15 hours of
professional development in 12 months on in-depth study of math content and the same amount
of time on methods of teaching math. Elementary teachers averaged less than 6 hoursin each
area. At both levels, there are significant differencesin professional development time at both
levels, varying from atotal of less than 6 hours to atotal of almost 40 hours. Teachersin
Initiative school sreceived more professional development in math than teachersin Comparison
schools. (The Survey includes questions on teachers' reactions to professional development,
and the data indicate areas most used by teachers are: new curriculum, standards, teaching
methods, multiple assessment strategies, and needs of all students).

Teacher Major. Almost half of the middle grades math teachers reported having amajor in
math or math education compared with 5% of elementary teachers. Initiative schoolsreported
about 10% more teachers with math majors.

Innovative Strategies. Teachers reported they are well prepared, on average, to use
cooperative learning groups, to integrate math with other subjects, and to teach with
manipulatives. With each of these innovative strategies, teacher responses were varied--a
significant portion of teachers were only somewhat prepared, while many were very well
prepared.

Science

Professional Development. Middle grades science teachers received an average of nearly 20
hours of professiona development both in methods of teaching science and study of science
content. Elementary teachersreceived about 10 hourslessdevelopment in each area. Teachers
in Initiative schools received significantly more science education development at both
elementary and middle gradeslevels. (Data are available to analyze professional devel opment
activities by the reactions and use by teachers, and in science, the highest use iswith activities
in student assessment, in-depth content study, new teaching methods, and implementing state
or national standards.)

Teacher Major. Almost 60% of middle grades science teachers have a mgor in science or
science education compared with 10% of elementary teachers. In Initiative schools, 70% of
middle grades teachers had a science maor.

Innovative Strategies. Teachers reported they are well prepared, on average to integrate
science with other subjects, to manage hands-on or lab activities, and to use a variety of
assessment strategies.  With each of these innovative strategies, teacher responses varied,
particularly with elementary teachers. About one-third of elementary teachers reported that
they are not well prepared to teach with any of these three strategies.
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Chart 12
Teacher Preparation - Mathematics

Cross - State Sample: Mathematics
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Chart 13
Teacher Preparation - Science

Cross - State Sample: Science
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content

0 i Lo '_u :
Focused on methods of teaching science - _ - _ . _

T T T I T T T ) I I T 1
Hours: 0 <6 6-15 16-35 >35 O <6 6-15 16-35 >35 O <6 6-15 16-35 >35

Percent of reporting science teachers with
degree in science or science education

0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20304050 60 70

* Jtem included in Summary Scale
Indicates statistically

Source: CCSSO/WCER, Survey of Enacted significant mean
Curriculum, 1999 differences.
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Uses of Enacted Curriculum Data

In the 1990s, states and school districts have worked to improve the quality of mathematics and
science teaching through a variety of policy and program initiatives, including more challenging
content standards, professiona development on teaching methods and subject knowledge, new
curriculum materials, and system wide student assessments. Asinitiatives have been developed and
implemented, and goal sfor student achievement have been raised, educatorsand decision makershave
sought information to evaluate progress of change in instruction and to assess the needs of teachers,
particularly in instructional practices and delivery of curriculum that will meet challenging standards
in mathematics and science. Reliable, comparable state-level indicators have been developed and
reported (Blank, et al., 1999; Reese, et al., 1997); however, broad state-level indicators havetypically
not provided sufficient detail about the breadth and depth of curriculum content and practices actually
taught in classrooms.

The charts and description of sample results from the multi-state study, outlined above, highlight the
kinds of findings and data possible with the Survey of Enacted Curriculum, and these examples
illustrate how the data can be reported and analyzed. Curriculum data can serve a variety of
audiences--teachers, curriculumspecialists, administrators, parents, and policymakers. Used properly,
the survey data can be extremely helpful to school systems.

Survey Topics. The survey is designed to be completed through self-report by teachers. Inthe
1999 study, a sample of teachers in a school were selected, but the data are likely to be even more
useful when all teachers in a school or severa grade levels across schools are surveyed. The total
survey includes 155 questions plus a subject content matrix. The topics can be summarized by the
following outline:

-» Subject Content
 Curriculum topics taught during school year
» Teacher expectations for student learning by topic
=» Classroom Instructional Practices
 Ingtructional activities in a subject--main types and specifics
» Useof calculators, computers, lab equipment
» Assessment strategies
» Time alocation in recent unit
* Homework
» Class and student characteristics
-» Teacher Preparation
» Professiona development, time and topics
» Course preparation of teachers in math/science
* Influences on teacher decisions about curriculum and instruction
» Teacher perceptions of areas of preparation
» Teacher views of school conditions for teaching

Using Data on Enacted Curriculum in Mathematics and Science
31



Applications of the Data. Reliable, comparable data on curriculum and teaching as they are
actually delivered in classrooms are generally not available to teachers, specialists, or administrators.
In the past, the methods of collecting such data were either too costly or difficult to analyze and
compare across classes, schools, and districts. Now, data from Surveys of Enacted Curriculum can
be useful to severa audiences.

State and local decision-makers can use data on instructional practices and content to inform policy
decisions, plan professiona development, and evauate the effectiveness of reform initiatives in
changing practice. Principals and other administrators can use instructional activity measures to
inform parents and others of practices within a school, district, or state, and data can be analyzed by
teacher background and level of preparation. Teachers will find the data useful for curriculum
planning, for reflection ontheir own practice, and asabasi sfor pursuing collaborative discussionswith
colleagues about teaching strategies specific to content.

We can summarize four primary categories of applications for the Survey data as identified by state
education leaders participating in the project:

v Interpreting Student Assessment Results — The Enacted Curriculum Surveys can be given
in thelr entirety, including moderately detailed questions on instructional practices and content
(totaling up to 1.5 hoursresponse time), or selected components of the Survey can be used. The
Survey can be given simultaneously with student assessmentsto hel p analyzeresultsand develop
strategies for instructional improvement. The subject content matrix data reported by teachers
can be analyzed with the student assessment results to determine strengths and weaknesses in
curriculum and teaching strategies.

vAligning Curriculum with Standards — Almost every state and many districts have
developed content standardsfor student learning. The Enacted Curriculum Surveyscan provide
a database for monitoring the degree to which classroom curriculum is moving toward the
standards. Standardsarewrittenwith specific benchmarksor indicatorsof student performance,
and the Survey data are reported both by broad categories matched to standards and by specific
item profiles and teacher expectations that match to the benchmarks.

v Needs Assessment, Program Evaluation, Planning — State departments of education and
local districts are responsible for evaluating programs for improving instruction or professional
development. The Enacted Curriculum Surveys can provide a tool for identifying needs,
determining effects on curriculum, or planning programs.

v/ School Curriculum Improvement — Teachers, schools and districts often seek ways to
improvedia ogueamong teachersregarding their own practiceand curriculum content. Working
with Enacted Curriculum data.can provideimportant incentives, aswell ascomparable measures
for starting more in-depth discussion about how teachers can improve their own practice,
advance articulation of curriculum between grades/courses, and share strategies for
improvement.
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Department heads, curriculum specialists, professional development leaders, and administrators and
teachers may want to use the enacted curriculum data as a basis for working together in analyzing
differences and similarities in curriculum and teaching practices. They also may want to use these
basic indicators to begin more detailed discussion of the range of teaching strategies used in classes,
and to plan how improvement might be made in math and science teaching.

Survey Development and Procedures

The Survey of Enacted Curriculum was originated by CCSSO as a component of the Science
Education Project of the State Collaboratives on Assessment and Student Standards
(SCASS)(CCSSO, 1998; Martin, Blank & Smithson, 1996). A grant from the National Science
Foundation provided support for CCSSO and states to develop, demonstrate, and test survey
instruments for classroom curriculum in science and mathematics and methods of analyzing and
reporting data. A multi-state team of educators, assessment specialists, and researchers worked
together to design and edit the surveys. Mg or concepts for development of surveys came from state
and national standards for student learning and teaching. Example items and response formats were
adapted from national surveys(NCES/NAEP, 1997; Weiss, 1994) andthe TIM SSinternational survey
(NCES, 1996).

Survey Design. Prior work by Andrew Porter and colleagues at the Wisconsin Center for
Education Researchinthe“Reform Up Close” study (1993) and other research on curriculum change
(1998) had demonstrated the validity of teacher self-report surveys as compared to results obtained
through daily logs of content and instruction, interviews, and observation. Porter and John Smithson
from the Wisconsin Center provided research expertise and data collection and analysis|eadership for
the 1999 State Initiatives study.

The Survey instrumentsin science and mathemati cswere compl ected prior to the 1998-99 school year.
The surveys for this study were designed for elementary teachers, middle level teachers and high
school teachers. One main goal of the Survey isto analyze classroom practices across grade levels,
and many of the Survey sections and items are identical between gradelevels. The major section that
differsisthe content matrix in math and science, which has more content topics in the higher grade
levels.

The designed instruments were pilot-tested in summer 1998, and the teachers participated in afocus
group discussion aimed toward survey improvements. Inthe Spring 1999 data collection, one-fourth
of teachers participating in the Survey were asked to conduct brief surveys with one class of their
students. Theseitemsfocused on classroom practicesand activitiesfor which studentswould be most
able to report. The data were intended for validation analyses of the teacher responses.

Sampling and Data Collection. State superintendents of education were contacted in Fall 1998
to determine interests in states participating in a Study of State Initiativesin Mathematics and Science
Education. Superintendents and their staff were provided information on the study objectives and the
intended survey approach to data collection and analysis. The study was designed to use a common
data collection approach, but the state initiatives used as the basis for sample selection could vary.
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Each state was asked to provide funding for travel expensesfor two staff to participatein collaborative
team meetings.

Eleven states agreed to participate: lowa, Kentucky, Louisiana, Massachusetts, Minnesota, Missouri,
North Carolina, Ohio, Pennsylvania, South Carolina, West Virginia. Six of the 11 states had been a
part of the State Systemic Initiatives (SSI) program supported by the National Science Foundation.
These states typically had multiple program and policy initiatives including standards, curriculum
materias, professional development, and assessment. In severa states the initiatives focused on
assessment development and training for teachers. Several states also focused on implementing new
content standards for science and math.

State leaders were asked to select schools and teachers to participate in the study based on their state
initiative. The initiatives varied by state but methods of sampling were consistent. Each state was
asked to include schools from urban, suburban, and rural districts, and schoolswereto vary in sizeand
student composition. Each state was given the following sampling plan:

Goal: Total of 160 teachers and up to 80 schools per state
» 20 schools at each of two grade levels (e.g., elementary, middle)
10 “Initiative” schools and 10 “Comparison” schools (matched on
enrollment, poverty level, community)
» Per school: 2 teachers of science, 2 teachers of math
Schools added if 4 teachers were not present per school.
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Analysis Guide

The following pages of this report provide explanatory materials, including:

Sample sections of the Survey of Enacted Curriculum;

A guide for Interpreting Content Maps shown in the report;

Charts on Use of Class Time,

Descriptive Data about the surveyed schools, teachers, and classes,
Information on State Initiatives, Standards and Assessments.

Teacher Reporting on Subject Content. The Subject Content section of the Survey requests
information regarding topic coverage and teacher’ s expectationsfor studentsin the target mathematics
classfor the current year. It is not intended to reflect any recommended or prescribed content for the
grade level. For Middle School Mathematics, six content areas are surveyed: Number
Sense/Properties/Relationships, Measurement, Data Anaysis/Probability/Statistics, Geometric
Concepts, Algebraic Concepts, and Instructional Technology. (Thefigure onthefollowing page shows
one area, Number Sense.)

To complete this section, the teacher identifies topic/sub-topic areas covered in his’her mathematics
class, using “time on topic” column (O=none - not covered, 1=dlight coverage - less than one
class/lesson, 2=moderate coverage - oneto five classes/lessons, 3=sustained coverage - morethanfive
classes/lessons).

Then the teacher indicates the rel ative emphases of each Expectation for Students for every sub-topic
taught using scale bubbles for six categories. Memorize, Understand concepts, Perform procedures,
Anayze/reason, Solve novel problem, and Integrate. Four scale bubbles indicate: 0O=no emphasis,
1=dight emphasis - accountsfor lessthan 25% of the time, 2=moderate emphasis - accountsfor 25% -
33% of the time, 3=sustained emphasis - accounts for more than 33% of the time.

Teacher reporting on Instructional Activities. See example section from Mathematics survey
on following page.
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Sample Sections from Survey

Subject Content: Mathematics

T'm? on M'ddIeSChOOI . Expectations for Students in Mathematics
Topic Mathematics Topics

Number sense/ T, Under stand Perform Analyze/ Solve Novel
Properties/ Concepts Procedures Reason Problems

O @ O @ O @

Integrate

©
©
®
©

Place value
\Whole numbers
Operations

©
®

Fractions

Decimals

Percents

Ratio, proportion

Patterns

Rea numbers

Exponents, scientific notation

[©]
@
]
O]
[©]
]
]
]
]
]
@

@ |elelelelele |e (e |e
CHN [CRICHICH[CN [CH IS [N [CN [CN [C)
® |o|o|e|e|e | |e (e |e |e
® © © © © © ®© © © © ©
© © 0 0 0 0 8 6 6 ©
® ® ® ® 0 0 0 ® 0 O
£...8.9.8.2.0.9.0.9.9.9
® © © © © © ®© © © © ©
© © 0 0 0 6 8 6 6 ©
® ® ® ® 0 0 0 ® 60 O
® ©® 0 0 6 6 ® © 6 6 ©
® © © © © © ®© © © © ©
@ © 0 0 0 6 8 6 6 ©
® ® 0 ® 0 0 0 ® 60 O
f.8nt.80ne8.8.0.08
® © © © © © ®© © © © ©
© © 0 0 0 6 8 6 6 ©
® ® ® ® 0 0 0 ® O 6 ®
T T T T
® © © © © © ®© © © © ©
© © 0 0 0 0 8 6 6 ©
® ©® ® ® 0 0 0 ® 60 O
® © © © © © ®© © © © ©
© © 0 0 0 6 8 6 6 ©
® ® ® ® 0 ® 0 ® O O
® ©® 0 0 0 60 8 © 6 6 ©

Factors, multiples, divisibility

INSTRUCTIONAL ACTIVITIESIN MATHEMATICS
Listed below are some questions about what studentsin the target class do in mathematics. For each activity, pick one of
the choices (0, 1, 2, 3) to indicate the percentage of instructional time that students are doing each activity. Please think of
What per centage of mathematicsinstructional timein the target class do students:
NOTE: No more than two ‘3's , or four ‘2's should be reported for this set of items.
None Less than 25%t0 33%  More than 33%
34 Watch the teacher demonstrate how to do a procedure or © 0 ® 5
solve a problem.
35 Read about mathematics in books, magazines, or © @ ® ®
36  Collect or analyze data. © O] @ ®
37 Maintain and reflect on a mathematics portfolio of their
own work. i © o @ ®
38 Use hands-on matterials or mani pqlatiyes (e.g., counting © ® ® ®
blocks, geometric shapes, algebraic tiles).
39 Engage in mathematical problem solving (e.g.,
computation, story-problems, mathematical © ) ® ®
investigations).
40  Take notes. @ O] ) ®
41 Work in pairs or small groups (non-laboratory). © O] @ ®
42 Do amathematics activity with the class outside the © ® ® 3
43 Use computers, calculators, or other technology to learn
mathemart)i cs. K v © o @ ®
44 Work individually on assignments. © O] @ ®
45 Takeaquiz or test. @ ® @ ©

Using Data on Enacted Curriculum in Mathematics and Science
36



Interpreting Content Maps

Content maps provide a three-dimensional representation of instructional content using a surface area chart which
resultsin agraphic very similar to topographical maps. The grid overlaying each map identifies alist of topic areas
(indicated by horizontal grid lines; see @ below) and six categories of cognitive expectations for students (indicated by
vertical lines; see ® below). The intersection of each topic area and category of cognitive expectation represents a
measurement node (see ® below). Each measurement node indicates a measure of instructional time for a given topic
area and category of cognitive expectation based upon teacher reports. The resulting map is based upon the values at
each of these measurement nodes. It should be noted that the spaces between each measurement node, that is the
surface of the map, are abstractions and are not based upon real data—the image of the map is simply a computer
generated graphic based upon the values for each intersecting measurement node. The map display is utilized to
portray the third dimension (percent of instructional time; see ® below) onto this grid utilizing shading and contour
linesto indicate the percent of instructional time spent (on average across teachers) for each topic by cognitive
expectation intersection.

The increase (or decrease) in instructional time represented by each shaded band i s referred to as the measurement
interval (see ® below). To determine the amount of instructional time for a given measurement node, count the
number of contour lines between the nearest border and the node and multiply by the measurement interval.

The graphic at |eft below displays the three dimensional counterpart of the image represented by the content map

displayed on the right. Both graphs indicate that Understanding Concepts related to Number Sense and Operations
occupies the mgjority of time spent on grade four mathematics instruction (9% or more of instructional time over the

course of aschool year).
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s £ 3 e E 2
5 - 6% T & 5 & =2 ¢
o7 5 2 § 3 = &
E 8 § g £ £
] 7-8% £ < R = £
~ T o 5 o
@ 2 ¢ = =z
_Er ) AR
\ 2 [ < [
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Use of Class Time
During Most Recent Unit of Instruction in Mathematics

Cross - State Sample: Mathematics

Legend Mean By Grade Level Elementary Middle Sch.
1S +1 StD B wmiddle (136) Bl initiative (74) | M Initiative (63)
) Elementary (189) Comparison (66) Comparison (52)
How many class periods did . . ——

your most recent math
instructional unit cover?

Response Codes: 0=1- 1=35 2 =6-10 3=11-15
4=1

6-20 5 =21 or more

What percent of mathematics instructional time in this unit was spent on the following:
(NOTE: Responses should sum to 100.)

Admin. routines, interruptions,
non-instructional activities.

Whole class lecture or class
discussion.

Individual student work (e.g.,
complete exercises, read
textbook).

111

C
—
I——
——

Small group work.

Field-study or out-of-class
investigation.

Student demonstrations or
presentations.

.
[
v
homework.
En

L
e a=
Review or work on - '
== ==

Test or quiz.

Bring students up-to-date . . ]
due to absences/transfers.

0 20%  40% 0 20% 40% 0 20%  40%

Indicates statistically
Source: CCSSO/WCER, Survey of Enacted significant mean
Curriculum, 1999 differences.

Using Data on Enacted Curriculum in Mathematics and Science
38



Use of Class Time
During Most Recent Unit of Instruction in Science

Cross - State Sample: Science

Legend :
g Mean By Grade Level Elementary Middle Sch.
—— I Middle (104) I Initiative (64) I Initiative (46)
-1 StD +1StD Elementary (151) Comparison (66) Comparison (40)
How many class periods did e s _
your most recent science : :
instructional unit cover?
001 2 3 4 5 001 2 3 4 5 0 1 2 3 4 5
Response Codes: 0=1-2 1=35 2=610 3=11-15
4=16-20 5=21 or more

What percent of science instructional time in this unit was spent on the following:
(NOTE: Responses should sum to 100.)

Admin. routines, interruptions
non-instructional activities. M— o
Whole class lecture or class o — ——
discussion.
Individual student work (e.g.,
complete exercises, read - - —_
textbook).
Small group work. - . -
Student work with hands-on o I— .
or laboratory materials.
Field-study or out-of-class W™ . .

investigation.

Review or work on = = ot
homework.

Test or quiz. . e .

Bring students up-to-date %™ n &
due to absences/transfers.
0 20% 40% 0 20% 40% 0 20% 40%
Source: CCSSO/WCER, Survey of Enacted Indicates statistically
Curriculum, 1999 significant mean
differences.
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Descriptive Data on Schools, Teachers, and Classes Participating in the

1999 Survey of Enacted Curriculum

Number of States

11

Teachers Responding to Survey

(whole or in part) Teachers Mathematics Science
Elementary 189 151
Middle 136 104
High 32 17
Schools by Enroliment
(selected as Initiative vs. Comparison)
Schools with Math or Science Survevs
Initiative Comparison Not reported
Under 300 11 10 3
301 - 600 49 38 20
601 - 1000 42 38 7
1001 or more 19 8 2
Not reported 28 22 30
Total 149 116 62
School % Poverty
Schools with Math or Science Survevs
Initiative Comparison Not reported
0-34% 77 46 13
35 - 74% 62 64 12
75 - 100% 8 1 7
Not reported 2 5 30
Total 149 116 62
Class Reported by Teacher
(1 class per teacher) Math Science
Grade 3 16 14
4 155 126
50r6 4 10
7 19 20
8 111 75
9 or higher 30 10
Teaching Time
Elementary (hours/week) Math % Science %
Less than 4 4.8 44.9
4-4.9 16.2 31.5
5 or more 79.1 23.5
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Teaching Time (continued)

Middle Grades (hours/week) Math % Science %
Less than 4 20.2 134
4-4.9 31 34
5 or more 49 52.6
Achievement Level of Students
Math % Science %
High 16 9.7
Average 50.2 47.2
Low 13 14.1
Mixed 19.6 29
Teacher Characteristics
Experience: Yrs. in Subject Math % Science %
0-2 12.8 11.8
3-5 18.6 13.7
6-11 21 22.6
12 or more 47.6 51.9
Major: Bachelors or Highest Math % Science %
Elementary Ed. 40.6 43.5
Middle Ed. 6.7 4.2
Math Ed. 13.3
Science Ed. 12.6
Mathematics 105
Science field 11
Other 28.9 26.7
Math % Science %
BA/BS 514 42.4
MA/MS or higher 48.7 57.6
Teacher Professional Development
Content study in field (hrs. in last year) Math % Science %
<6 32.6 52.8
6-15 252 21.6
16 or more 22.2 25.7
Methods of teaching in field Math % Science %
(hrs. in last year) <6 47 34.9
6-15 294 46.7
16 or more 23.7 18.4
Teacher Demographics
Math % Science %
Female 82.1 76.8
Male 17.9 23.2
White 93.9 90.7
Minority 6.1 9.4
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I nformation on State I nitiatives, Standards and Assessments

The study of state reform is based on a design for surveying a selected sample of teachers and
analyzing the data to determine effects of a state initiative in mathematics or science education on
teaching practices and curriculum. In some states the initiative is directly linked to state content
standards. In others, the initiative relates to a broader set of state education policies to improve
education. Six of the 11 states were in the state systemic initiative (SSI) program supported by the
National Science Foundation. Following is a summary outline of key state information upon which
the study is based.

lowa

urveys, Sring 1999 Grades

Mathematics 4,8

Science 4,8

Sate Initiative Year Implemented
Mathematics:

First Governor's Conference on Reform in Math Ed. (K-12) 1992
Science:

New Standards project 1992
Science SCASS Assessment project 1993
Nat. Science Ed/NCTM Standards Awareness / |mplementation 1996

Sate Content Sandards
(Standards and Frameworks developed at the District level)

Sate Assessments
(No statewide assessment)
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Kentucky

Surveys, Jring 1999 Grades
Mathematics 4,8
Science 4,8

Sate Initiative

Appaachian Rural Systemic Initiative (ARSI)

KERA -- State Reform

Partnerships for Reform Initiatives in Science and Mathematics (PRISM)-NSF/SSI
Kentucky Middle Grades Mathematics Teacher Network

Eisenhower Regiona consortium for Mathematics and Science Education at AEL
Informal Science Organization/School Partnerships

K - 4 Mathematics Specialist Program

Sate Content Sandards

Transformations: KY Curriculum Framework

KY Core Content for Math and Science Assessment
Program of Studiesfor KY Schools, PK-12

Sate Assessments

KIRIS Math/Science  Gr. 4, 8

Commonwealth Accountability Testing System (CATS)
Math Gr.5,8; ScienceGr. 4,7

Year Implemented

1990
1991
4 years
1993

3years

1995

1996
1997

1991

1998

Louisiana

Surveys, Sring 1999 Grades
Mathematics 4,8
Science 4,8

Sate Initiative

Math & Science: LA Systemic Initiatives Program
K-3 Reading and Mathematics Initiative
Developing Education Excellence and Proficiency
Math:Gr. 3-8, Science: Gr. K-12

Sate Content Sandards
LA Mathematics and Science Content Standards (1997)
LA Mathematics and Science Curriculum Frameworks (1995)

Sate Assessments
Math: CRT Gr. 4,8 NRT Gr. 3,5,6,7,9
Science: CRT Gr. 4,8 NRT Gr. 3,5,6,7,9
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M assachusetts

Surveys, Sring 1999 Grades

Mathematics 4,8

Science 4,8

Sate Initiative Year Implemented
Partnerships Advancing the Learning of Math and Science (PALMS): 1992

PK-12/ Higher Education Godls. -- Increase student achievement in math,

science and technology. Reduce achievement gaps for ethnic, bilingual, and gender groups
Focal Aress:

1) Data-driven systems

2) Standards-based curriculum, instruction, assessment

3) Qualified/quality teachers

4) Middle school/high school and transitions

5) Parent/community involvement

Sate Content Sandards

Mathematics Curriculum Framework: Achieving Mathematical Power (1995)
Science and Technology Curriculum Framework: Owning the Questions
through Science and Technology Education (1995)

Sate Assessments
MCAS (began '97-98): Math, Science: Grades 4, 8, 10

Minnesota

Surveys, Sring 1999 Grades

Mathematics 4,8

Science 4,8

Sate Initiative Year Implemented
Minnesota Graduation Standards Fall 1998

Basic standards (R, W, Math) and High Standards in 10 areas including Math

and Science.

Math reform schools: Have implemented NSF math curricula. Non-reform:
traditional, textbook programs.

Science reform schools: Some, not al using kit-based programs--FOSS or STC; Others, with teachersin the
"best practice network in science'

Sate Content Sandards
Mathematics K-12 Curriculum Framework (1997)
Science K-12 Curriculum Framework (1997)

Sate Assessments
Basic Stands. Test Math, Gr. 8 (3 yrs.)
Comp. Assess. Gr. 3,5 (began 97-98)
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Missouri

Surveys, Spring 1999 Grades
Mathematics 4,8
Science 3,7

Sate Initiative
“Initiative” schools were selected from two programs:

(1) Schools that participated voluntarily in the first year that state-level performance-based math and science
assessments became available. Mathematics assessment began Spring 1997, and implemented statewide 1998.
Science assessment began Spring 1998.

(2) Schoolsin districts that participated in the voluntary inservice training program on performance-based
assessment, which began being offered by the state in 1993.

Sate Content Sandards

Math Curriculum Frameworks (1996)
Science Curriculum Frameworks (1996)
Show Me Standards (1996)

Sate Assessments

Missouri Assessment Program

Math: Grades 4, 8, 10 (began 1996-97)
Science: Gr. 3, 7 (began 1997-98)

North Carolina
Surveys, Jpring 1999 Grades
Mathematics 4,8

Sate | nitiative

"The ABC's of Public Education” is an initiative that began in 1992. There are three parts. A: Accountability;
B: Basics and High Education Standards; and, C: Maximum local control. Key aspects of each part:

A -- Individua schools held accountable, staff responsible, students tested in grades 3-8, high school end
of course tests, and schools judged on raising achievement.

B -- State standards in Reading, Writing, and Mathematics; and grade specific objectives per content
area and tests based on objectives.

C -- Principals and teachers make decisions on materials and instruction; state provides information on
"best practices,” curriculum standards, and technology.

Sate Content Sandards
NC Standard Course of Study, Mathematics Competency-based Curriculum Teacher Handbook K-12 (1994)
Strategies for Instruction in Mathematics (state-provided for each grade)

Sate Assessments
North Carolina Testing Program: Math: Gr. 3-8 (began 1992), Algebra 1 (began 1989)
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Ohio

Surveys, Sring 1999 Grades

Mathematics 4,8

Science 4,8

Sate | nitiative Year |mplemented
Urban Schools Initiative 1996

The Urban Schoals I nitiative was launched by the Ohio Department of Education to comprehensively address the
challenges facing urban school communities. The initiative represents all twenty-one of Ohio's urban school
districts, 24% of the statestotal student population, and 72% of its minority students. The Urban Schools
Initiative (USI) has been aleader in developing and implementing new programs, attracting grants and making a
positive impact on students. With its Digtrict Team, School Readiness Resource Centers, Professional
Development and Disciplinary Intervention Grants and its widely circulated report, Through the Eyes of Children,
Ohio's USI has had a substantial impact on the state's urban school communities.

Sate Content Sandards
Model Competency-Based Mathematics Program (1990)
Model Competency-Based Science Program (1994)

Sate Assessments

Ohio Proficiency Test Program
Mathematics: 4, 6, 9, 12
Science: 4, 6,9, 12

Pennsylvania

Surveys, Spring 1999 Grades
Mathematics 4,8
Science 4,8

Sate | nitiative

Sate Content Sandards

Mathematics Curriculum Framework (1996)
Science and Technology Framework (1995)
Mathematics Standards (1999)

Sate Assessments
Math: NRT Gr. 5, 8, 11
Science: Developing
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South Carolina

Survey Grades

Science, Spring 1999 4,8

Mathematics, Fall 1999 4,8

Sate Initiative Year Implemented
SC State Systemic Initiative (K-12) -- reform, standards implementation 1992

Teachers Leading Teachers (Gr. 4-8) -- reform, physical science content

Science SCASS Assessment project (K-12) 1995

Nat. Sci. Standards-- Building a Resource (K-12)
Instructional Improvement Initiative (K-12) -- Low performing schoals,
to increase student achievement

Sate Content Sandards Sate Assessments
SC Science Framework (1996) Basic Skills Assess.
SC Acad. Achievement. Standards for Science (1996) Science: Gr. 3,6, 8
SC Science Curricul. Standards (1998) Math: Gr. 3, 8,10
Expert review and Revisions to Sci. Standards (1999)

Mathematics Standards (1998)

M athematics Framework (1993)

West Virginia

Surveys, Sring 1999 Grades

Mathematics 8, 10

Science 8, 10

Sate Initiative Year |mplemented
Mathematics Reform: Project MERIT 1998

(Mathematics Education Reform Initiative for Teachers)
Focus on the way mathematics is taught particularly in grades 6-10.
Schools were selected for SEC based on their participation in the project.

Science Reform: Project CATS 1995
(Coordinated and Thematic Science)

Focus on integration of science curriculum particularly grades 6-10.

Initiative schools were selected for SEC based on the schools with teacherstrained in CATS.

Sate Content Sandards Sate Assessments
Instructional Goals and Objectives for Mathematics (1996) NRT: Math, Gr. K-11;
Instructional Goals and Objectives for Science (1996) Science: Gr. 3-11
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