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Executive Summary

The Council of Chief State School Officers (CCSSO) has completed a two-year project to develop and
test Surveysof Enacted Curriculumin Mathematicsand Science. Thisfind project report describes
advances in survey methods and andyses of enacted curriculum data; it highlights central findings of the
research; and it presentsimportant gpplications of the survey and data tools for linking education research
and improvement of practice. The project was supported by agrant from the National Science Foundation
(NSF) (REC 98-03080). The study was led by CCSSO daff and researchers at the Wisconsin Center
for Education Research (WCER). Schoals, teachers, and state speciaists from 11 states participated in
the study.

Schools across the nation are working to adapt and improve curricula and teaching practices to mest the
standards for learning established by states and school districts. 1n mathematics and science educetion,
“standards-based reform” typicaly means that teachers mugt plan and implement their curriculum and
teaching in relation to state or didrict content standards by subject. Standards often include specific,
chdlengingexpectationsfor sudent knowledge and skills. A mgjor question for education decision-makers
ishow best to assist teachersin improving their curriculum content and teaching practi ces, withthe ultimate
god of improving student achievement. An important question for researchers is how best to measure
changein ingruction, related to standards, and determine the reaionship of changesinteaching to sudent
learning.

The Surveys of Enacted Curriculum project was designed to address these broad questions about
standards-based reform by testing a survey approach to andyzing the enacted curriculum in math and
sience. We defined “enacted curriculum” as the actual subject content and instructiona practices
experienced by sudentsin classrooms. Four primary results from the study are highlighted:

1. Demonstrated efficient, reliable method of data collection. The Surveys of Enacted Curriculum
provided educators and researchers with reliable, comparable data on the curriculum that is taught in
math and science classsooms.  The teacher sdlf-report survey design proved to be effective for
collectionof curriculum dataat dl gradelevels. We identified methods to raise survey responserates,
which had lowered as aresult of the length and complexity of the survey.

2. Advanced survey methodology on curriculum and instruction. Our methods of surveying and
andyzing curriculum datainclude severd critica advances from prior survey goproaches. Firet, data
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on curriculum content were collected witha two-dimensiona matrix-- the intersection of content topic
(e.g., fractions) and expectations for learning (e.g., solve non-routine problems). Second, the surveys
were designed with sufficient depth and specificity of questions about classroom practices to capture
ahighdegree of variaionamong classrooms and schools. Third, thesurveysare comprehensive so that
pedagogy and curriculum can be analyzed by teacher preparation, qudity of professiona devel opment,
and school climate and conditions for teaching.

3. Producedfindingsonstateinitiativesand developedtools for datareporting. Thesudy results
indicate that the curricdum taught in mathematics and science differed according to the amount of
teacher preparation in math and science through professond development and according to levels of
implementation of state math and science reform initigtives.  Unique methods of aggregating and
reporting survey datawere developed in the project, which dlowed in-depth andyss of differencesin
subject content and pedagogy across schoals, digricts, and states. The datareport formats devel oped
in the project were aimed toward teachers and administrators.

We developed and used a topographica mapping software for reporting onmathand science content
that pictoridly displays centrd differencesin content taught over anacademic year. Bar graph formats
for data reporting were aso designed with input from state specidists. Item profiles and summary
scales were developed for accessibility in analyzing differences in pedagogy, use of materids, school
conditions, and teacher perceptions.

4. Conducted alignment analyses with important applicationsfor teachersand policy-makers.
The survey data from teachers on therr enacted curricullum were compared to the content of state
gudent assessments in math and science. The content matrix (topics by expectations) proved to be
effective in both collecting data from teachers and for systematicaly categorizing the test items found
on dtate assessments. The procedures and tools for surveying teachers and anadyzing content of
assessments provide very strong potentia for gpplication in digtricts and statesthat want to determine
the progress of standards-based mathand scienceimprovements. However, it is critica to observe that
dignment analyses possible through thesetools are as important for teachers themselves to reflect and
improve theair own practice, asthey are for policymakersand |leadersto determine the extent of change
in practice across schools and classrooms.

Study Products

In addition to this report, the falowing study products were completed by CCSSO and the project
partners.
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Survey of Classroom Practices: Mathematics, Science (Paper and eectronic forms available): For
elementary, middle, and high school levels. Survey insgruments for teachers focused on ingtructiond
practices, subject content, teacher preparation/professond development, and school conditions
(1999).

Using Dataon Enacted Curriculumin Mathematics and Science: Summary Report—initia report
of findings, 48 pages, 15 full-page data charts. CCSSO (2000).

Also, State Reports with compl ete data on samplesfromeach state: 50 full-page data charts, 11 states.
Avallable by request.

A Guide for Professional Development: Desgns and materids for five Professonal Development
Workshops on Use of Surveys of Enacted Curriculum for educators and adminigtrators, 50 pages.
CCSSO (2001).

Surveysof Enacted Curriculum (compact disc): Electronic versons of dl surveyingruments, reports,
appendices, background papers, data andyss programs, report formats, and study products.
CCSSO/WCER (2001).
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I ntroduction

In Spring 1999, schools and teachers in 11 states participated in a Study of the Enacted Curriculum in
Mathematics and Science classrooms. More than 600 teachers across the states completed self-report
surveys that covered the subject content theytaught and theingtructiond practicesthey used inthair classes.
The gods of the study were to:
e Measure differences in ingructiona practices and curriculum content across a
large, multi-state sample of schools and teachers;
* Determineif there are consstent differencesinmathematicsand scienceinstruction
that are related to state policy initiatives and sate andards;
e Demongrate the use of “surveys of enacted curriculum” to anayze classroom
practices and to produce useful analyses and reports for educators.

The Study of Enacted Curriculum was a collaborative effort involving staff of CCSSO's State Education
Assessment Center, researchersfromthe University of Wisconsin-Madison, and stateeducationspecidists
in science, mathematics, and assessment. Key steps in the study included development of vaid survey
ingrumentsfor measuring ingructiond practices in mathand science classrooms, collectionand analys's of
data, and design reporting formats and summary scales that communicate key findings to educators. The
project received grant support from the Nationa Science Foundation (NSF).

Thisfind report describes the overdl results of the study and outlineshow Surveys of Enacted Curriculum
(SEC) can be used for analyzing the implementation of systemic, standards-based reform in mathematics
and science education. The report demonstrates how the survey and data tools can be used and explains
some of the findings fromthe 11-state study, and it identifieshow the enacted curriculum data can be used
by policy-makers, adminisirators, resource people, teachers, and the generd public. Fndly, this report
explainsthe proceduresfor use of the SEC, induding adminigtrationand collectionof the enacted curriculum
data, summeary scal esand other measuresfor reporting, and analytic strategies that can be employed using
the enacted curriculum data to andyze and evauate reform initiatives.

The types of summary data and charts digplayed in this report can be produced for an educationa system
that decides to conduct the SEC with dl teachers a given grade levels or with a randomly- selected,
representative sample of teachers. The kinds of results reported for the 1999 sample of teachers and
schools illugtrate the potentid for the SEC in future gpplications by educationa systems.

The report isorganized infour chapters withthree appendices. Chapter 1 examines someof theissuesthat
arise when attributing student outcomes to policy initiatives. In light of these issues, the chapter provides
atheoretica framework and rationale for useof the SEC, particularly as amethodology for analyzing effects
of standards-based education reforms in math and science educetion.

Chapter 2 providesanoverview of the survey ingrument design and data andyss planwithseveral practica
examples of how the SEC measures can be used to produce descriptive, empirica evidencefor evauating
the effects of policy initiatives and professond development on ingructiona practice.
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Chapter 3 demonstrates how the SEC measures can be used at the local leve to ass« efforts to improve
ingructiond practices. Usng datafromtwo schools participating inthe 11—-statestudy, the chapter presents
examples of how the SEC measures are andyzed and displayed at the school and teacher level, with
discussion of the kinds of andytic strategies that can be used in a didtrict or school setting by local
gpecidists and professona development leaders.

Chapter 4 concludes the report with discussionof issuesrelated to the quaity of SEC data. In addition to
specific characteridtics of the 11-state study data set, the chapter provides more genera discussion
regarding the vaidity and rdigbility of survey instrumentationand teacher self-report data. Suggestionsare
offered for insuring the qudity of datain administration of the SEC by schools, digtricts or sates.

Appendix A presents atable of descriptive datafor the 1999 sample of teachers and schools. Appendix
B ligsthe stateinitiaivesin science and math used as the basis for sample sdlection. Appendix C: Andysis
Guideincdudessample SEC sections, Content M ap interpretation, and items comprising scalesfor mathand
science. Math and scienceteacher surveys for dementary, middle, and high school grades are available on
a compact disc, with an eectronic version of this report. The CD includes a complete set of math and
science charts for reporting SEC datafor the teachers and schools in the 1999 study, which illugtrate the
range of information and applications of the Survey methodol ogy.
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Chapter 1. Analytic Challengesto Studying Systemic,
Standar ds-Based Reform

Educationd standards, accountability, and sysemic approachesto reform have emerged inthe past decade
as favored policy tools for promoting "world-class' public education for dl students. State and federa
government have invested large amounts of money in developing standards, high-stake assessments,
professional development, and other capacity building resources and expertise in order to improve the
qudity of education. Not surprisngly, policy-makers have become very interested in evauating the
effectiveness of the various funded strategiesfor improving educational quity. The criteriafor successin
such evauations is typicaly outcome measures, such as student achievement scores or reduction in the
achievement gap between student race/ethnic groups. However, it is critical to measure and andyze the
quality of classroom practices, which must change if sudent achievement isto improve.

Complex Interactive System

While outcome measures are vauable indicatorsfor the heathof the educationd system, attributing those
measures to some particular policy initiative or pedagogica approach is no amdl task. Not only is the
educationd system a complex organizationd entity, it isa so a systemdependent uponthe interactions and
relations of human agents at every level. While the standards-based systemic approach to reform has
provided aset of tools for bringing eements of this complex systeminto better dignment toward acommon
god, the system remains extremdy complex. Investigating the effects of practice and policy requires
consderable care, expertise, and investment in research and analys's (seefdlowing examplesof research
and evauation with sysemic reform: Zucker, et d., 1998; Clune, 1998; Corcoran, et al., 1998; Kahle,
1999; Massdll, 1997; Webb, 1999; Klein, 2000; CCSSO, 2000; Systemic Research, 2000).

Simplifying the Causal Chain. K-12 education presents an exceptionaly complex systemwith
numerous stepsinthe causal chain betweengods and initiatives for reform and student achievement. One
way to Smplify the causal chain isto dividethe systeminto three components: the intended curriculum, the
enacted curriculum, and the learned curriculum (i.e., student outcomes). The logic behind this chain of
causality suggeststhat the intended curriculum, represented by policy tools conssting of content standards,
curriculum frameworks, guiddines and state assessments, has effects on ingtructiona practices and
curriculum content inclassrooms (enacted curriculum), whichinturnimpacts student learmning. The concept
of analyzing the types or leves of curriculum has been used consgtently in the studies conducted by the
International Association for Evauation of Education (IEA), such as the recent science and mathematics
studies (Beaton, 1996 a, b; Schmidt 1996 a, b; Martin, 2001; Mullis, 2001).

The data needed to measure change in student outcomes due to policy initiatives are: @) evidence that
policies have changed practice in the ways predicted; and b) evidence of arelationship between change
in teaching practice and sudent achievement. Both kinds of data are necessary in order to draw the link
between policy initiative and student achievemen.
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Inthis project, we have been adle to show that the Survey of Enacted Curriculum and rel ated dataanayses
provide the necessary sets of data to trace a causal chan for K-12 education from policy initiatives to
achievement.

Evaluating Pedagogy in relation to Subject Content. Because there is a large number of
potential measures of ingtructiona practice in schools, criteria are needed to decide what to measure. One
key criterionfor prioritiesfor andyzing ingtructionshould be utility for predicting sudent achievement. Two
aress of ingructional measures are pedagogy used in classrooms and content taught.

A focus of interest among researchers and educators is measuring the effects of the different pedagogica
approaches used for ingruction. For example, teacher surveys with the NAEP mathematics and science
assessments have reported onthe use of lecture, smal group work, hands-on activities, and other teaching
practices. The NELS88 study included questionsfor teachers amed a measuring differencesin teaching
practices in math, science, and other subjects. These sudiesare useful in providing indicators of practices
across the nation; however, the data does not indicate that the use of one or more specific teaching
practices produces, by itsdf, improved sudent achievement. There are a number of measurement issues
with analyzing teaching practices, induding the degree of specificity of the questions for teachers (so that
items accurately differentiate between teaching practices), measures of the quality of ddivery of pedagogy,
and the prior preparation of the teacher. Even if these measurement problems were resolved, as an
independent measure, it isdifficult to identify the superiority of one pedagogica approachused by ateacher
as compared to other approaches (Westat/Policy Studies Associates, 2000).

One reason the connection between pedagogy and achievement hasbeenweak isthat sudieshave not had
the tools avalable to control for a critica dement in andyzing classroom differences -- the content of
indruction. If researchers can reliably collect data across schools and classrooms on the content being
taught, the relative merits of various pedagogical practices will become amenableto andysis and evauation.
The recent Third Internationd Mathematics and Science Study (TIMSS) demonstrated the value of
researchtoolsthat dlow for 1) the andlysis of differencesin curriculum content and pedagogy, and 2) the
relaion of ingructionto standard measures of sudent achievement (NCES, 1996, 1997, 1998; Beaton,
1996; Martin, et a., 20013, b).

Potential Solutions: Toolsand Strategies

The need of state and federa agenciesfor investigationand eva uation of reform efforts hasled researchers
to develop promisng tools and andytic Strategies for investigating systemic reform.  The present study
builds on prior research and development work by CCSSO and WCER including the Reform Up Close
study (Porter, d., 1993), and afive-gate field study of science teaching practices (CCSSO, 1997), both
supported by NSF. Survey itemsfor the present study on teaching practices and teacher preparation were
previoudy fidd tested and used by Horizon Researchin nationd surveys and evauations of L ocal Systemic
Collaboratives, dso supported by NSF (Weiss, 1994; see www.horizon-research.com for surveys).
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The content matrix design and classroom practices items of the Survey of Enacted Curriculum devel oped
by researchers at CCSSO and WCER for the present study were dso used in the 1999 National
Evauation of the Eisenhower Math/Science Program (Garet, et a., 1999; Porter, et a., 2000), and they
are presently being used in the design for the National Study of Title | Schools conducted by RAND for
the U.S. Department of Education. Additiondly, the SEC isbeing used in separate evauation studies of
urban systemic initiatives by Systemic Research Inc. (2000) and the University of South Florida (USF).
Together these studies are beginning to provide cumulative evidence on ingructiond practice and content
being taught in schools around the country. By doing so, they provide researchers and policy makers
vauable information that can be used within multiple andytic frameworks,

Purpose of the SEC Instruments. The survey approach used in this study offered a practica
research tool for collecting consistent data on mathematics and science teaching practices and curriculum
based on teacher reports of what was taught in classrooms.  The enacted curriculum data give states,
digtricts, and schools an objective method of anadyzing current classroom practices in relaion to content
standards and the godls of sygemic initigtives. Themethods of aggregating and reporting survey dataalow
educators to andyze differences in classroom practices and curriculum among schools with varying
characterigtics. Didricts and states can andyze differences in cdlassroom curriculum related to state policy
initiatives, state or didtrict standards, or assessments in math and science.

The datawere collected usng written surveys that relied onteachersto self-report, and they were designed
for dementary, middle, or high school teachers. Teacherswere asked to report on the range of practices
and subject areas covered during the course of the school year and to provide information on the schoal,
class and their own professiona development and preparation for teaching.

I ssues Addressed. The mgor concepts underlying the SEC design were drawn from state and
nationa content standards, State initiativesin science and mathemati cseducation, and prior research studies
on classroom ingtructiond practices and curriculum content. The SEC isintended to answer many of the
key questions educators and policy-makers have about patterns and differences in classroom curriculum
and ingructiond practices across classrooms, schools, digtricts, and states. The following listing of mgjor
concepts from the SEC reflect the types of issues and questions that can be explored using the enacted
curricular data:

* Active Learning in Science

e Problem Solving in Mahematics

* Mathematics and Science Content in Classrooms (reported by grade level)

e  Multiple Assessment Strategies in Math and Science

» Useof Education Technology and Equipment

e Teacher Preparation in Subject

e Quadlity of Professiona Development

* Influences of Policies and Standards on Practice

* Alignment of Content Taught with State Assessments
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Linking the Intended and Enacted Curriculum. An important role of data on enacted
curriculumisto andyze the curriculum thet is taught inrelationto the intended curriculum, whichistypicaly
established by state or didtrict policies. If comparable, quantifiable descriptions are available, the research
andysis can generate a measure of agreement, or alignment, between the intended and enacted curricula.
The degree of correlation between the intended curriculum and the enacted curriculum in classrooms
provides decison-makers and teachers with an indicator of how well the teaching is reflecting the system
goas st for learning. Further, if data on enacted curriculum were collected & multiple pointsin time for
the same teachers, the surveys could be an evenstronger tool in determining the degree to which teaching
practices and content are moving in the direction envisoned by the policy gods. If longitudina data are
collected for teachers and schools, andyses can determine the direction of change over time towards
gregter dignment with the intended curriculum.

Porter (1998) described a mode for predicting the effects of education policy on changeiningruction. In
this modd, policy tools are described on the bass of four characteristics: prescriptiveness, consstency,
authority, and power. Prescriptivenessindicatesthe extent to which policy instruments, such asstandards
or curriculum guides, specify desired practice. Consistency describes the extent to which policy
instruments are mutudly reinforcing (i.e., digned). For the purposes of this discussion, one important
measure of consstency is the extent to which the content standards and statewide student assessments of
agiven sate present consastent educationa godsfor ingruction.  Authority refers to the extent to which
policiesare persuasive inconvincingteachersthat therr intent isappropriate. A curriculum policy ingrument
has power to the extent that rewards and sanctions are tied to compliance with the policy. High stakes
tests are one notable example of a curricular policy with power.

The modd presents a theory that can be tested, i.e., the more curriculum policies reflect these four
characterigtics, the stronger the influence policies will have on ingructiond practice. Thus, if:
1. a gpedific policy or set of policies are shown to be strong on three or four of the policy
characterigtics, and
2. dataabout ingructionreveal substantia agreement between the intended and enacted curriculg,
and
3. thislevd of agreement has increased over the time period in which policies have operated in
schoals, then,
4. theevidenceis supporting the premise that policies did produce change in ingtruction.

Analyzing Student Achievement. In order to further extend the causal model of change in
education systemsto include improvement of student achievement, evidence is needed to make the link
betweeningructiond practice and gainsinstudent learning. While achievement scores a one provide some
measure of the leve of knowledge students have attained, the scores do not necessarily indicate when and
how the knowledge was acquired. In order to measure the contribution of ingtructiona practiceto scores,
amore narrow measure of achievement isnecessary. By focusngongainsinstudent achievement, rather
than smply the raw scores on atest a agiventime, it is possible to examine the contribution of classroom
experience to student achievement over specified periods of time. Measuring change in classrooms over
time is necessary to demondrate the effects of recent changes in policy and ingtruction on achievement.
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In addition to contralling for prior achievement, such as using learning gains, the andyss mug include a
control variable for sudent socio-economic datus (SES). In arecent study of the Prospects program,
Rowan (1999) found that prior achievement and SES accounted for as muchas 80 percent of the variance
inmean achievement among classrooms. Rowan estimates the percentage of variance among classrooms
to be 11 percent after controlling for prior achievement and SES. This suggests that the extent to which
the classroom experience of students in a given year contributes to their overall achievement score is
relatively samdl compared to prior achievement and SES. However, Rowan a so notesthat the percentage
of variance attributable to classroom differencesmay be significantly higher when ameasure of the degree
of dignment between the test being given and the classroom ingtruction is taken into accounnt.

With comparable data on the content of instruction and the content of an assessment indrument, an
aignment variable can be caculated. If dignment succeeds in predicting student achievement above and
beyond the control variables, thenan argument can be presented that varianceiningructiond practice does
cause gainsin student achievement.
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Chapter 2: Evidence for Systemic Reform

In this chapter, we present an overview of the study design and results of several analyses with enacted
curriculum data that were collected in 1999. The results reported do not purport to be generdizable
beyond the sample of teachers and schools inthe 11 states that volunteered for the sudy. Moreover, it is
important for the reader to notethe sample gze for the various charts employed inreporting the dataresults.
The results are intended to be illudraive of the types of information and analyses that can result from
utilizationof the SEC ingtrumentsand andyss procedures. Chapter 4 examinesissuesrdated to the qudity
of the data, both in genera terms and withrespect to the data set upon which the results reported here are
based.

Overview of Study Design

The survey design and ingruments for the SEC in mathematics and science conducted in1999 were based
onealier research, development, and fidd testing carried out collaboratively by CCSSO and WCER aff
(CCSSO, 1998; Martin, etd., 1996; Smithson, Blank, & Porter, 1995). Inaddition, CCSSO had worked
with state education leaders in developing content standards and assessmentsin science and mathematics
(Blank, et d., 1997). WCER researchers had tested the validity and usefulness of a survey approach to
collecting reliable, comparable data on classroom curriculum and practices (Smithson and Porter, 1994).

The movement of states toward standards-based reform in mathematics and science produced strong
interest inreligble datafor evaueting theeffects of reforms. CCSSO and WCER recognized the possibility
of gpplying research-based modds and ingruments for studying curriculum to broader purposes of
reporting indicators of curriculum and instruction that could be used by policy-makers and educators.
CCSSO submitted a proposa to NSF to lead a study of change in curriculum and ingtruction related to
date standards and state initiatives for improvement of mathematics and science.

State Participation. Statesinterested in examining the effects of reform efforts on classroom
ingruction and gaining knowledge about the development and use of a survey approach to analyzing
curriculum were asked to participate in the study. In 1998, 11 states chose to participate, and state
specidigsin mathematics, science, assessment or evauation were invited to join the sudy management
team. The States chose a sample of 20 schools at each of two grade levels (e.g., dementary, middle) for
the sudy. HaAf the schools sdected had high involvement in ther dates initiative for improving math or
science education ("Initiative’ schools), and the other hdf were schools with less involvement but were
smilar to the firgt group based on student demographics ("Comparison” schoals).

Data Collection. Teacher surveys of classroom practices were the primary method of data
collection. Two teachers per grade level and subject were selected by the principa of each school. The
method of sdecting teacherswas|dt to principas. They were asked to select teachers of math and science
that matched the grades of their state assessment (e.g., grade 4 and 8). Basic information was collected
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about the schools from principas, and a student survey was conducted inone-fourth of the classesfor data
vaidation. Ten of the 11 states chose to focus on eementary and middle school ingtruction, and one
focused on middle and high school ingtruction.

The Survey for a specific grade level and subject included gpproximately 150 questions covering:
 Ingructiona Practices, including classroom activities, assessment, influences on
curriculum, and use of technology and equipment;
» Subject Content, including curriculum topics taught by expectations for learning;
» Teacher Characterigtics, including teacher education, professona development,
and teacher reports on school conditions.

Teachers completed the survey individualy, and many used their own time outside of school. Teachers
were guaranteed confidentidity, and the main incentive was to contribute to their state's study of reform
initigivesin math and science education. At the same time, they were assured datawould not be used for
school accountability or teacher evduationpurposes.  Inthe aring of 1999, CCSSO obtained completed
Surveys from atota of 626 teachers across the 11 states (lowa, Kentucky, Louisiana, Massachusetts,
Minnesota, Missouri, North Caroling, Ohio, Pennsylvania, South Caroling, West Virginia).

Selection of schools and teachers for the study in each of the 11 participating states was based on the
degree of school involvement in the state math or science reform initidtive. The collected data from the
sample schools present sufficient numbers of responsesto provide meaningful Satistics, suchas mean and
standard deviation, and the numbers alow andyss of the sgnificance of reported differences related to
curriculum and ingructiond practicesin "Initiative’ vs. "Comparison” schools. The results from the 1999
Survey reported in the folowing charts are not naiondly representative, nor are they necessarily
representative of al mathematics and science teaching in schoolsin the 11 Sates.

With results from the 1999 study, we give three examples of the use of enacted curriculum datato andyze
systemic, standards-based reform:
(8 Descriptive evidence of ingtructiond practices,
(b) Andyssof professond development influences on ingruction,
(©) Andysesof palicy influence on ingruction, focusing on sate initiatives and
assessment-ingruction aignment.

Descriptive Evidence

The SEC indrumentsarefirs and foremost a set of descriptive tools, providing teachers, principds, policy-
makers, and otherswitha" snap-shot" description of practice and related information. A key questionfor
policy-makers is, "To what extent is teaching being changed by standards, curriculum frameworks, and
assessments?’ (i.e., key policy indruments of standards-based reform). The SEC data provide both direct
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and indirect measures of policy influence on
indruction. For example, direct measures are
provided based onteacher ratings of the rdative
influenceof policiesonther curriculum, induding
standards, assessments, and preparation.
Additiondly, teacher reports of professional
development activities provide vauable
informationabout the types of activities, and the
impact of professond development on teaching.
The SEC data can be andyzed to measure the
relaionship between amount and types of
professonal devdopment and impact on
ingtructiond practice.

Influence of Policieson Instruction.
Chat 2-1 presents teacher responses to
questions regarding factors that influence ther
science or math indruction. Of the 7 potential
policy influenceson science, the mean scoresfor
four were in the "little or no influence" to
"somewhat pogtive' range (3 or 4). The mean
scores for three of the policy influences were in
the range of "somewha pogtive’ to "strong
podtive (4 or 5)": (1) Digrict curriculum
framework (mean 4.5); (2) State curriculum
framework (mean 4.3); and, (3) Preparation of
students for next grade or level (mean 4.2).
State tests were the next strongest influence
reported by teachers with amean of 4.00.

Mathematics teacher responses to the same
seven potentid policy influences on mathemétics
indruction are aso reported in Chart 2-1. As
with science, teachers of mathematicsreport the
strongest influences on ingruction were (1) state
and didrict curriculum frameworks and
standards, and (2) preparation of studentsforthe

Interpreting Data Charts

The Survey results are reported and analyzed using severa
formats: Item Profiles, Summary Scales, and Content Maps
and Graphs.

Item Profiles present data from individual survey
questions, grouped by topic and item format (see Chart 2-
1). The data are shown in horizontal bar graphs. The mean
is indicated by a solid vertica 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 a the mean and within the
bar represent about two-thirds of all responses to a
question. The number of teacher responses per group (eg.,
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, eg., active learning in
science (see Charts 2-6, 2-7). Scales are formed by
purposeful selection of items and dtatistical analysis of
responses to determine scae reliability (eg., .81 for
communicating math understanding). 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 teachers is set
equal to O, and the standard deviation (a measure of
variation in responses) for the whole group is 1. Scale
score differences would mean that sub-groups of teachers,
eg., 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 levdl 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 2-3), and
hist ograms, which show average percent time by topic and

next levd. Mathematics tests, whether state or digtrict, yield the greatest degree of variability among
teachers, with larger numbers of teachers reporting tests as having "little or no influence.” Note that al of
these results need to be interpreted within the context of the policies of the 11 states and participating
digtricts (see Appendix B).
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Chart 2-1
Influences on Instructional Practice
in Mathematics & Science

Legend SEC 11 State Cross State Sample
Mean Sample (n) Elementary (n) Middle School (n)
[ : .
I Mathematics (300) I Mathematics (169) I Mathematics (131
-1 St +1 StD Science  (255) Science  (151) Science 2104;

Indicate the degree to which each of the following influences what you teach in this class:
* Your state’s curriculum framework or | I- | [ _ [
content standards. — !
* Your district’s curriculum framework | | i | i
or guidelines. ! - 0
Textbook / Instructional Materials. | ._ ] ._ N |-
State test. —| I_ | — | I-
District test. | .— - .— - .—
* National science education standards. — .- —] ,- —] ,-
Preparation of students for next grade | [ . K | i
or level. I I : I
[ [ [ [ | [ [ [ [ | [ [ [ [ |
01 2 3 4 5 0 1 2 3 4 5 01 2 3 4 5
Response Codes: 0 = Not Applicable 1 = Strong Negative Influence
2 = Somewhat Negative Influence 3 = Little or No Influence
4 = Somewhat Positive Influence 5 = Strong Positive Influence

* Item included in summary scale.
Bordered bar indicates statistically significant mean difference.
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Professional Development Activities. Chart 2-2illustratesthe use of teacher responsesonthe
survey concerning the types of professona development activities attended in science and mathematics
respectively. Inboth subjects, themgority of teachersreport attending professional development activities
frequently associated with reform initiatives. The 1999 Survey results show that 75 percent of reporting
science teachers attended professional devel opment activitiesrelated to the topic of implementing state or
national standards. This was the most commonly reported type of professiona development received.

In mathematics, dightly more than 80 percent of teachers reported attending professiona devel opment
activities concerned withimplementinganew curriculum or new teaching methodswithinthe past year. Like
in science, about three-quarters of the teachers reported attending professona development activities
associated withimplementing state or nationa standards, and the use of multiple assessments. Professional
development related to educationa technology appears more popular among mathematics teachers than
science (78% participated in professiona development related to educationa technology for math, 62%
for science).

Both mathematics and science teachers typicaly reported that they were "trying to use’ the information
gathered from professional development experiences. About one in five teachers reported that their
professona development experiences had caused them to “ change their practice” (21% in math, 19% in
science, not shown in chart).
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Chart 2-2
Professional Development
in Mathematics & Science

Legend SEC 11 State Cross State Sample
Mean By Grade Level (n) Elementary (n) Middle School (n)
[ |
BN Mathematics (300) Bl Mathematics (169) BN Mathematics (131)
-1Stb +1 StD Science (255) Science (151) Science (104)

What is the total amount of time in the last twelve months that you spent on professional
development or in-service activities in the following categories?

S i s e
In-depth study of content. _. C 1 ! ! 1
Methods of teaching. 1 L 1 f
Hours: 0 <6 6-15 16-35 >35 0 <6 6-15 16-35 >35 0 <6 6-15 16-35 >35

For each of the following professional development activities that you participated in during the last 12
months, what best describes the impact of the activity ?

Participation Rates Impact on Instruction
Elementary Sch. Middle Sch.
B Mathematics (300) B Mathematics (169) Il Mathematics (131)
Science (255) Science (151) Science (104)

How to implement state or national _ — — — 3 .— 3
content standards. I— :

How to implement new curriculum or | ] - ] .
instructional material. kK ! 1

. — _ o .

New methods of teaching. : 1 . 1 .

In-depth study of content. — —— — — — _.

Meeting the needs of all students. —[N—— — .— — .—
Multiple strategies for student _ [N | . | g
assessment. — ! e

Educational technology. _ — _I — —

Participated in a teacher network or : 1 1
study group (electronic or otherwise) —_— 1 1 — — — _I ;
on improving teaching. ‘ 1 1 1 ; ‘ j

Attended an extended institute or ] : : : [T |

professional development program for 1 1 1 ‘ ] ‘ 1 ‘ ] 1 1
teachers (40 contact hours or more). L ——— [ [ [ ; ‘ ‘
1T 1T

1 2 3

1 =Had little or no impact 2 = Trying to use

3 = Changed my teaching practiice

0 20 40 60 80 100 0 1 2 3 0
‘ % Participating

Bordered bar indicates statistically significant mean difference.
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Content Mapping. Usng the survey datafromteachers on curriculum taught, we were able to use
a mapping software program to construct ‘maps of the content coverage. Educators have found these
graphical representations of content to provide a ussful representation of content emphadisin ingtruction.
Content maps can aso be congtructed for state or local assessments. Content maps can be compared to
get apicture of where thereis dignment and wherethereis not dignment between a state assessment and
indruction in that Sate.

[lludrative topographical maps of instructiona content are presented for teacher reports fromthree states
on ingructional content for Grade 4 mathematics. The sample maps presented in Chart 2-3 indicate that
teachers in Massachusetts spend more time on computation (operations by perform procedures) than
reported inthe other two states. By contrast, Minnesotateachersreport moretime spent on understanding
geometric concepts than reported by teachers from the other two states. |owa teachers report spending
lesstime on reasoning, solving novel problems, and interpreting topics than the other two states. (Seeside
bar for information on interpreting the content maps.) Chart 2-4 provides a content map for specific
concepts taught in the Algebra area of Grade 4 mathematics for the same three Sudies.

The content maps (Charts 2-3, 2-4) are powerful toolsfor helping practitioners understand their
own ingdruction and their state assessment. For the purposes of map congtruction, content emphasis is
cdculated as though the distinction among topicsand the distinctions among cognitive demands are on an
ordered, hierarchicd scale. However, we note that the topics are not a hierarchy.

We dso provide bar graphs of content by expectations (as shown in the example in Chart 2-5, which
reports the same information as Chart 2-3), and, for some readers, the graphing report method is more
accessible and easier to compare percentages of time across the two dimensions.
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Chart 2-3
Instructional Content Map for
Grade 4 Mathematics
(as reported by teachers in three states)

Massachusetts (n = 24) Minnesota (n = 12)

—

]

Number Sense/
Properties/ Relationships

N

Operations —

M easurement

Algebraic Concepts

AN

Geometric Concepts —

¥ /
Data Analysis, M /
Probability, Statistics L — / L \ 7
I —
L N
Instructional Technology I, ]
E y = = T E
: 8 0% E I 2
= S E N 2 z
lowa (n = 32) >3 E s 2
— [
: E = 2
Number Sense / \ - =
Properties/ Relationships — [ \ -
Operations —+ / \
Measurement ~ —
R
//‘\/
Algebraic Concepts =] —
N~ —]
Geometric Concepts [\/{;\ j Legend
DataAnalysis, \\ j J « 9% +
Probability, Statistics \ Py <— 7-8.9%
5-6.9%
Instructional Technology A 3-4.9%
< 1-29%
« £ 05 8 3 i <« 0-19%
5 =2 £ : 2 Measurement Interval = 1.0%

J
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Chart 2-4
Grade 4 Mathematics

Algebraic Concepts
Fine Grain Content Maps

Massachusetts (n = 24)

Minnesota (n = 12)

Expressions,number sentences

Equations (e.g., missing vaue)

Absolute value —

Function(e.g.,input/output)

Integers

Useof variables, unknowns

Inequdities

Properties

Patterns

lowa (n = 32)

Expressions,number sentences

Equations (e.g., missing value)

Absolute value —

Function(e.qg.,input/output)

o

Integers

Useof variables, unknowns

Inequdlities
Properties

Patterns

Memorize
Integratc

Perlonn Procedures
Analyze Reason
Sulve tovel problems

Undergtand Cancepls

Legend

Inteprate

Mearmorize

4 l— 0.9%+
—— 0.7-0.80%

0.5-0.69%
0.3-0.49%

< 0.1-0.29%
< 00-009%

1.nderstand Concepts
Perform Frocedures
Anglyz¢ Reasun
Salve novel prablems

Measurement Interval= 0.1%
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Chart 2-5
Instructional Content Graphs

for Grade 4 Mathematics

(as reported by teachers in three states)

0 ~ Understand Ferform  Analyze/ SolveNovel 0 Row Totals
% Memorize Concepts | Procedures; Reason | Problems |, htegrate %
5]
Number 4
Sense, 3 -
Properties, 2 7
Relationships | 1 ]
0 -
5]
4
Operations g -
1.
0 -l
5 -
4 -
Measurement @ 3 7
2 -
1 -
0 -
5
2
Algebraic 3
Concepts 2
1 4
0 -
5 -
1-
Geometric 3]
Concepts 2 |
1
0 -
5 N
DataAnalysis, ' 4 7
Probability, 39
Statistics i T
0 -
5 I Y E R R R R R R T T T A I 5 R
I T S I I 20 e
Educaﬂonal Y TR T R T S S N 15 4
Technok)gy 7 104 e
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0l = [m ‘ — e = S o mmN
Z ..............................................................
0 S O | T et
Column 54D
Totals 10 I
0
Memorize Understand PRerform  Analyze/ SolveNovel htegrate
Concepts Procedures  Reason Problems Legend
Massachusetts 1
o % of

[l Minnesota

[ lowa

Instr. -{---

Time
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ScaleMeasuresof Pedagogy. Datain Charts 2-1 and 2-2 suggest that teachers are “getting the
message’ of the need to use sandards as a basis for improvement of teaching in scienceand math. If this
proposition is true, we would expect reports of practice to reflect that influence in some manner. To
examine this, we congtructed a number of summary scale measures related to ingtructiona practices, and
dis-aggregated the data based upon the amount of professiona development reported by teachers.

Followingdatacollection, scale measuresof central conceptsiningtructiond practi ces and school conditions
for teaching were created, based on math and science standards (see Charts 2-6 and 2-7). Nine scales
were created for science, and eight for mathematics. Each scale represents a familiar construct associated
withreformed ingruction (e.g. communicating mathemati cal understanding, reasoning and problem-solving,
active learning, etc.) or school climate (eg. professona collegidity, teacher readiness to implement
innovative techniques, or provide an equitable environment). An additional scale, "sdentific thinking”" was
added for science. Scales were constructed with 6 to 13 items per scale. (Information on scale
congtructionand scae rdiability isreported in Chapter 4, Qudity of Data. Items ineach scale can be found
in Appendix C: Andysis Guide))

Analysis of Influence of Professional Development on Instruction

To investigate the influence of professional development onteacher practice, respondentswere sorted into
two groups (“Hi PD” and “Lo PD") based onthe amount of professona development in mathematics and
science educationreported for the previous twelve months. Because e ementary teachers generdly report
less time in professiona development activities than middle school teachers, the criteria for assigning
teachersto one or another group varied by grade level. Elementary teachers were assgned to the Hi PD
group if they reported twelve or more hours of professiona development in the areas of math or science
education during the previous tweve months. Middle school teachers were assgned to the Hi PD group
if they reported twenty or more hours of professional development inmath or science educationduring the
previous twelve months.

Chart 2-6 presentsthe resultsfor mathematicsfor five scae measures ca culated for dementaryand middle
grades teachers and initigive vs. comparison teachers. Teachers with high levels of professona
development report more use of reform oriented practice oneach of the five scalesreported. Indeed, the
mean difference between comparison groups on eachof the five pedagogy scaesis satisticaly sgnificant.
Chart 2-7 presents the scae results for science. In science, the effects of professona development are
most noticeable among e ementary teachers. In particular, Student Reflection on Scientific Ideas, Use of
Multiple Assessment, and Use of Technology show sgnificant differencesbetween the comparisongroups.

The results presented inthesechartsindicatethat professiona development inthe subject areas of mathand
science educationare supporting the gods of standards-based initiativesfromstates. It is possible that the
teachers actively involved in and committed to reform are the same teachers that engage in more
professona development. To rule out this dternative interpretation, longitudina data would be needed,
as explained in the opening chapter of this report.
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Chart 2-6
Mathematics

Scale Measures of Instructional Practices

Legend 150 SEC 11 State Study Cross-State Sample
— +
St By Grade Level (n) Elementary (n) Middle School (n)
B middle @31) | BEHiPD (59 I HiPD (45)
0 Gr;)Uer' Elementary (169) LoPD éll()J) LoPD (86)
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— -1StD
Communicating 2 2 2
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Sample >> O—.v-n. 'I ...... [0 SRR P O—-vv--- |E|i ------
14........0...... I i T, I S ) AN
Scale Re||ab|||ty 81 e S S
34— 3 . 3 .
2 e
ReasoningandProblem- L
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Sample >> 0 —_ e e - ...
1 <.
2 2 e
Scale Reliability: .74 Y B 3 i 3 :
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Sample >> 0= .. ... _I ...... (015 JERCICIEIEIEY I | ICRCRRREIOI O—= ..o oo|mlb }. ...
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Scale Reliability: .91
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Strategies S BEREREES LR S AR i "
Sample >> [ S I R 0= o=} ..0...
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.................................. N
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Sample >> 07 I """ O = a4
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24 I 2 R EEEEEREEEEE
Scale Reliability: .62 . 3 : 3 :

Bordered bar indicates statistically significant mean difference.
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Chart 2-7

Science
Scale Measures of Instructional Practices
Legend
s SEC 11 State Cross State Sample
Group Mn. By Grade Level (n) Elementary (n) Middle School (n)
0 ~ Sample Mn. I Middle (104) | mm HiPD (55) B HiPD (33)
Elementary (151) LoPD (96) LoPD (71)
— -1Sth
Communicating Scientific 2
Understanding N
Sample Mean >> o0 ------ -I ,,,,,,
[ A T
Scale Reliability: .72 o R

Active Learning in Science

Sample Mean >> 0—------ -
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Scale Reliability: .78
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Scale Reliability: .60 S L LN
-3 -3 -3

Borderedbar indicates statistically significantmean difference.
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Analyses of Policy Influenceson Instruction: State I nitiatives and Assessments

State policy-makers and leaders are interested in having data that informs the question of the degree to
which key poalicies toward standards-based reform (including content standards, curriculum frameworks,
and tests) are having the desired effects. The information provided by the Surveys of Enacted Curriculum
dlowsfor such anadlyses. Two generd types of andyses are possible through the SEC data:

1. Comparison of State Initiatives- anadyses of survey data between statesin order
to identify didtinctive effects of sate reform initiatives, and

2. Alignment Analysis of Assessment and I nstruction--use of procedures developed by
Porter and Smithson to cal culate a quantitative measure of aignment between ingtruction and
assessment. Inprevious work (Gamoran, et d., 1997; Porter, 1998), these dignment analysis
procedures were used to measure differences in the content of classroom ingtruction and to
predict achievement gains.

Comparison of Statel nitiatives One method of determiningtheinfluence of policies, specificaly
state policies, isto conduct cross-state comparisons inorder to identify the instructiond scales or content
areas where one or more states show dgnificantly different responses from the total sample. A series of
compari sons were made between each state's scale scores and the remainder of the sample. Significance
tests were then conducted on the mean differencesfor the scales scores resulting from these comparisons.
Those states with scale measures sgnificantly different from the other states in the sample indicate a
difference in the reported practices of teachers that may be atributable to state policies. To make the
connection between policytoolsand reports of practice would require policy andyses of the sort discussed
in Chapter 1. Complete policy analyses to produce quantitative varigbles for policy differences were not
conducted as part of this study, and thus, the results reported bel ow are not sufficient to produce definitives
findings on policy impact. Nonetheless, results like these are an important € ement to such anayses.

The lowa Case. Of the eleven states participating in the study, only one state (lowa) had neither
a state-administered assessment nor state content standards.  Throughout the recent trend toward state
standards and assessments, lowa has maintained its commitment to loca control.  While the state has
recently required digtricts to establishtheir own standards and assessment insruments, it is safe to say that
lowais rdatively new to sandards-based reform. If other states in the sample have made greater efforts
at devel oping and implementingmathand science reforms through policies such as standards, curricula, and
statewide assessments and accountability reporting, and these efforts have affected ingtructiona practice,
thenitwould seemreasonabl e to expect teacher datafromlowato be less consstent with standards-based
concepts reform-oriented on many of the scale measures constructed from the SEC data set. Results of
the state-comparisons confirmthis expectation for mathematics, however reportsfromscienceteachersin
the state are smilar to the sample of teachers from other states.

Table 2-1 reports results of compari sons betweenreporting | owateachers and the sample of teachersfrom
other states regarding mathematicsingtructionusing the ten scales constructed fromthe SEC data. For five
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of the ten scales constructed for mathematics, |owateacher reportswere sgnificantly different fromthe rest
of the sample. As compared to the broader sample, lowateacher data show:

* lessteaching of communication for mathematicd understanding,

* lessuseof active learning,

* lessteacher preparedness to provide an equitable environment,

* lessuse of multiple assessments, and

* lessinfluence of $andards on ingtruction.*

It should be noted that | owa cong stently ranks high on nationa standardized mathematicsachievement tests
suchasthe NAEP and ITBS. The low measures reported by 1owa teachers should not be interpreted as
an indication of low qudity ingruction in the dtate, but rather as an indication of less effects of Sate
standards and state systemic initiatives and policies that have been employed by the other states in the
sample.

Table 2-1
Mathematics I nstruction—lowa Compared to Other States
SCALE OUTLIER State Mean Other States Mn.
STATE (Std. Dev.) (Std. Dev.)
Communicating lowa -.267 .009
Mathematical Understanding (.918) (1.01)
, : -.410 125
Readiness for Equity lowa (1.21) (.934)
. -.663 .156
Multiple Use of Assessments lowa (1.03) (.942)
-.273 .007
Influence of Standards lowa (.891) (1.01)

Interegtingly, reports from science teachers in lowa were not sgnificantly different from the rest of the
sample when comparisons were made on the eleven scales congtructed for science. This may be related
to the fact that | owa has been a participating state ina multi-state science collaborative (SCASS) for nearly
ten years, and the schools and teachers active in the project were selected as "initiative’ science schoals.
Also, lowahasworked withinitsframework of local control to provide resourcesand materids for science
teachers that reflect and promote the nationd science standards. 1owa has only recently begun efforts at
changing mathematics ingruction in the Sate, again within the framework of local control. Alternatively,
acrossthe state samples, scienceteachersmay have focused less on standards-based sciencereformthan
mathemeatics teachers.

1 See Appendix C for alisting of the items used to construct each scale. See Chapter 4 for information on scale
construction and reliability scores.
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Other State Reform Differences. Inadditionto the resultsfor lowa, ahandful of the participating
states reported ggnificantly more reform-oriented ingruction than the rest of the sample on the scde
measures congtructed from the SEC data. Table 2-2 displays the results for positive outliers in
mathematics. In mathematics, the sample of North Carolina math teachers reported sgnificantly higher
results on three scales, compared to the rest of the sample:  Influence of Standards, Use of Multiple
Assessments, and Teacher Readiness to Provide an Equitable Environment. Other notable differences are
listed below.

* The sample results from Minnesota teachers stand out from the rest of the sample on

Teacher Readiness for Innovative Practice and Professond Collegidity.

» Sample data from Massachusetts and L ouisiana teachersindicate that teachers spend

sgnificantly more time on Communicating Mathematicd Understanding.

* North Carolina teachers reported significantly more influence of standards on ingtruction

than the other States.

Table 2-2
Mathematics I nstruction—State Differences
SCALE OUTLIER STATE State Mean Other States Mn
(Std. Dev.) (Std. Dev.)
. .520 .007
Influence of Standards North Carolina (1.12) (.961)
. . 574 -.008
Use of Multiple Assessments North Carolina (799) (1.00)
) . . .564 -.008
Readiness for Equity North Carolina (.956) (.981)
. . . .632 -.004
Readiness for Innovation Minnesota (792) (.999)

. . . .845 -.005
Professiond Collegiality Minnesota (1.12) (.967)
Communicating Mathematical Massachusetts 597 (1.14) -.108 (.935)
Understanding Louisiana 437 (1.15) -.119 (.923)
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Table 2-3 highlights savera examples of positive outliersin science,

1 Massachusettsteacher data stood out fromthe sample withsgnificant differences as measured
by three scales: Teacher Readiness to Provide an Equitable Environment, Student Reflection
on Science, and Multiple Use of Assessments.

1 Both Louisanaand West Virginia teachers reported sgnificantly more Use of Lab Equipment
and Educationa Technology.

1 Minnesota teachers reported more teaching for Communicating Scientific Understanding, and
Kentucky teachers reported more Professona Collegidity with other science teachers.

Table 2-3
Science I nstruction—State Differences
SCALE OUTLIER State Mean Other States Mn.
STATE (Std. Dev.) (Std. Dev.)
, . AT77 -.009
Teacher Readiness for Equity M assachusetts (.945) (.986)
. . .306 -.006
Student Reflection on Science Massachusetts (.857) (1.02)
. .388 -.007
Multiple Use of Assessments M assachusetts (.808) (1.02)
. Louisana 446 (.785) -.005 (1.01)
Use of Educational Technolo L
9y West Virginia 769 (1.11) -.007 (.959)
Communicating Scientific Minnesota .502 -.004
Understanding (1.39) (.949)
. . .501 -.006
Professiond Collegiality Kentucky (.780) (1.01)

These comparisons are suggestive of the varied impact of reform across various saesin the study, but
done are inaufficient to make a strong argument. Such results would need to be combined with andyses
of policy that demonstrated characteristics of consstency, prescriptiveness, power, and authority (see
Chapter 1) in order to explain why one state might look different from another on these scale measures.

Alignment Analysi sof Assessmentsand I nstruction. A new and potentidly powerful technique
for analyzing the relationship between ingructionand policy insruments (most notably state assessments)
ismade possible by the content languages developed for describing and quantifying ingtructional content
used in the Surveys of Enacted Curriculum. (Thefindings in this section of the report are also described
in a recent article, by Porter and Smithson, “Are Content Standards Being Implemented in the
Classroom?’(2001).)

By utilizing the same language to analyze the content of assessment instruments, it is possible to compare
the two data sources (instruction and assessment) and calculate an index measure that functions smilarly
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toacorrdaion. A measure of '1' represents perfect dignment between ingtruction and assessment, while
a measure of '0' indicates no intersection of content of ingtruction and content of student assessment
ingrument.

Methodology. To conduct an dignment andysis, information is needed on the relevant 'target’ for
indruction(i.e. state, nationd, or other achievement test). Chart 2-8 presentsillustrative results for Grade
8 Sciencein State ‘B’. Inthisexample, teacher reports from State ‘B’ are compared to content anayses
of the Grade 8 science test used for assessment and accountability in the state, as well as to content
andysesof the Grade 8 Science NAEP assessment. The examplereved sthat teachersin State‘ B’ spread
their ingtruction over more content areas than are tested. Note that the State assessment had few, if any,
items associated with measurement and caculation in science, while teachers report content coveragein
thisarea. Alignment andysesrevedl that ingtructiona content was not very wel digned witheither the state
test or the NAEP test for Grade 8 science (.17 for the state test, and .18 for the NAEP test).

Of the 11 dates included in the study, Six States participated in a sub-study to andyze the content of their
assessments. The assessments andyzed were mathematics and sciencetestsin grades 3, 4, or 5, at the
elementary school level, and grades 7 or 8 at the middle school levd. For some states, multiple forms were
andyzed. All grades 4 and 8 NAEP items were aso content analyzed.

Tests were content analyzed, itemby item, using the same language and distinctions for describing content
(topics by cognitive demand) as employed inthe survey. Content analyses were conducted during atwo-
day workshop in the summer of 1999. The analysis teams were comprised of six state mathematics
specidids, 9x state science speciaidts, three math educators from universties, and four science educators
from universities and research organizations.

Teachersdescribed the content of their ingtruction using the SEC content instrumentsitemexamples. They
reported the amount of time spent iningructionover the past year on each of severd topics. For eachtopic
taught, they reported the degree to which one of several expectations for students were emphasized,
including memorize, perform procedures, solve nove problems, and apply information.

Findings on Alignment. Three types of anayses can be demonstrated with the data:
1. Assessment-to-assessment dignment, including state assessments with NAEP,
2. Indruction-to-assessment dignment,

3. Ingruction-to-ingtruction dignment.?

2 The third type of alignment calculated for the study looks at alignment of instruction across states. The
measure speaks primarily to the sample of teachers represented in the study, and is discussed in Chapter 4.
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Chart 2-8
Grade 8 Science
Alignment Analysis
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Cd culationof assessment-to-assessment alignment permitsexaminationof howsmilar or dissmilar state
tests are to one another and to NAEP assessments. The results can be displayed inamanner smilartoa
correlation matrix (see Table 2-4) and are similar in interpretation. The main diagond of the matrix
indicates comparisonof astate test to itsdf, and thus has an dignment measure of 1.00. The off-diagonds
report dignment between one state and another. The closer to 1.00 a state’ stest is to another, the more
gmilar those two assessments are. The off-diagonal measures in Table 2-4 suggest that despite some
overlap, more that half of the items onagivenstate’ s assessment test content not assessed by other states.

Table 2-4
State to State Alignment of Grade 4 Mathematics Assessments

STATEA STATEB STATEC STATED STATEE NAEP
STATEA 1.00
STATEB 0.41 1.00
STATEC 0.37 0.34 1.00
STATED 041 0.41 0.45 1.00
STATEE 0.44 0.43 0.36 0.44 1.00
NAEP 0.39 0.39 0.26 0.36 0.37 1.00

Summary measures for the two gradelevels® and two subjects surveyed are presented in Table 2-5. The
summary measuresindicatethat inat least five states with state assessments, ingructiontendsto be dightly
more adigned with the sate test than with the NAEP, regardless of subject or grade levdl.

Table 2-5
Average Assessment Alignments Across States
Average State to Stete Average NAEP to State
Alignment Alignment
Grade 4 Math 0.41 0.35
Grade 8 Math 0.33 0.30
Grade 4 Science 0.33 0.29
Grade 8 Science 0.28 0.20

The degree of dignment between state assessments and instruction reported by teachers was aso
caculated for each state and compared across states (see Table 2-6). To the extent that atest is atarget
for standards-based reform, and to the extent that standards-based reform is having an effect, dignment

% For most states, grades 4 and 8 tests were analyzed. However, in some states, grade 3 and grade 7 tests were
used, as these were the grades in which mathematics or science was tested in that state.

New Tools for Analyzing Teaching, Curriculum, and Sandards in Mathematics and Science
-28-



of indruction in agtate should be higher for that state’ s test than for the test of another state. The desired
level or degree of dignment between ingruction and assessment (i.e., how close to 1.0) is not easy to
determine, and it is not a Satistical issue. The degree of dignment is a policy issue for a state and its
educators. Asapracticad matter, perfect aignment isnot achievable, nor, asapolicy matter, isit desirable.
An assessment can a best only sample the scope of knowledge and skillswe we wish studentsto learn.
Precisely what measure of dignment is most desirable is therefore a difficult question to answer.
Nonethel ess, dignment andyses suchas these serve to provide policy makersabass for discussons about
the extent assessment are and should be "digned” to ingtruction.

Table 2-6
Average Among States: Instruction to Assessment Alignment
. State Instruction to State Instr. to Avg. Instruction to

Subject / Grade State Assessment Other Assessments NAEP Assess.

Grade 4 Math 0.42 0.33 0.41

Grade 8 Math 0.33 0.24 0.22
Grade 4 Science 0.37 0.28 0.23
Grade 8 Science 0.23 0.23 0.14

InTable 2-6, we canobserve that ingtruction in astate did tend to be more digned to that Sate’ stest than
to the tests of other states, suggesting that standards-based reformis bringingingiructioninto dignment with
state tests. Withthe exceptionof Grade 4 mathematics, dignment of ingtruction to assessments was higher
for stateteststhan for NAEP tests. Instructiontended to be least digned to Grade 8 NAEP science (.14).
To the extent that one views NAEP assessments as being oriented towards mathematics and science
standards, Grade 4 mathematics ingtruction appears to show the most evidence for standards-based
ingruction.

Three caveats are necessary.  Firg, regarding the extent that a Sate test is or is not digned to a sate's
content standards, one might not want ingtructionto be tightly aligned to the statetest. Nonetheless, to the
extent that a date test is used in an accountability program, it may have an influence over ingructiona
practice. Second, these data are illudtrative only. The samplesof ingtruction in each state cannot be taken
as representative of that state, as the sample was naither randomly sdlected nor sufficient in sze for
generdizaion. (Anexample of anadyds of one state’ singructionto assessment dignment isgiveninChapter
3.) Third, the data are not longitudind. The purpose hereisto illugtrate the types of andyses possible.

While achievement datawere not collected as part of this study, the SEC tools also dlow for investigation
of the rdaionship between achievement scores and indruction. Assuming one has item level data on
student performance, as well as content analyses of each item, achievement results can be arrayed into the
content language and portrayed as a "map" and/or used to caculate a measure of aignment between
ingruction and achievement gains.
New Tools for Analyzing Teaching, Curriculum, and Standards in Mathematics and Science
-20-



Trend Data

The data from the 1999 Survey suggest the influences of reforms on practice, but thiskind of "sngp-shot”
report from a gngle point in time provides only limited evidence of effects. We would prefer to andyze
change over time in the direction of reform. For the participating states, these results present a modest
basdine (depending on the representativeness of the sample for a given state) for monitoring the progress
of reforminthose states. 1dedly, werecommend that enacted curriculum databe collected every few years
fromarepresentative sample inorder to track changesin reportsof teacher practiceasinitiaives have more
time to affect practice.

Longitudina data were not collected as apart of the 11-state study, but this approach isbeingusedin a
new experimenta-design study of the effects of usng enacted curricula data as a tool for improving
ingruction. With support from NSF, the three-year studly titled “Improving Effectiveness of Ingtruction in
Mathematics and Science with Data on Enacted Curriculum” (REC-0087562) began in 2000. It isa
collaborative project of the Council of Chief State School Officers, the Wisconsin Center for Education
Research, and the Regiond Alliance for Mathematics and Science Education Reform a TERC.
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Chapter 3: Use of SEC Data in Schools

Teachers, schools, and digtricts seek ways to improve dia ogue among teachers regarding strategies for
improving ingtruction and content taught in classrooms.  The data and andyses from Surveys of Enacted
Curriculum can hdp with both the process and the substance of interaction among teachers regarding
indruction in math and science education. These data can be useful in both informa, smal-group
discussions anong teachers aswell as forma professiona development programs.

Framing the I ssue

Teachers oftenreported they have little time or opportunity for working with colleaguesin their schoolsto
improve teaching. Our survey indicated that teachers said they would benefit from more opportunities to
work with other teachers (CCSSO, SEC Survey results, 2000). Schools found it difficult to create
additiona time in the school year or the school day for teacher planning and work with colleagues, even
though thiswasthe desire of bothteachers and administrators. Additionaly, many teacherswere not taught
to work collaboratively with their colleagues. The organization and schedule of schools did not promote
teaming withother teachers, and many teachersdid not fee comfortable sharing strategies and methods of
teaching with colleagues.

Current Professional Development. We aso know fromteacher surveys that much of thetime
that was spent in forma in-service educationor professona devel opment did not focus on the curriculum
or subject content they are expected to teach (Porter, et d., 1999). In-service activities in schools or
districts may cut across subjects and not directly address the curriculum taught by teachers, e.g., when the
focus is on topics like use of technology or discipline. On the other hand, professiona development for
recertification or renewal of teacher licenses was typically based on course credits or CEUs. Formal
courses for licenserenewa took teachers away from their school to a university or PD center where they
worked with teachers from other schools or digtricts.

Data to Focus | mprovement. The SEC can hdp to address these problems by assisting schools
and g&ff to focus their forma professiona devel opment experiences and teacher networking on curriculum
content and practices used in school. The SEC is designed to be given to al teachersin a school, not to
representative samples. The data andys's phase should involve teachers and adminigtrators in reviewing
data and making interpretations about the meaning of findings. Results should be reported at the school
level where educators can use the data.  But the results will not be useful if surveys are treated as
accountability tools, because they rely onteacher self-reportsabout thar indructiond practices. If teachers
are cognizant of being judged on what they report, they are likely to bias the data about their activities.

The SEC is designed to cover the range of classroom ingtructiona practices and content that might be
taught or used. Thequestionsaredesigned to beneutral. There are not right and wrong answers. Thegod
Is for teachers to reflectively review their own practicesin relation to those of other teachers. Teachers
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should be able to look at data about practices acrosstheir school or digtrict without worry about criticism
from others.
Curriculum data a the school level can provide useful comparisons by which teachers can:

(@ examine practices used by different teachers,

(b) relate the range of practices to the system or school gods for learning, and

(c) consder higher own practicesin relation to others and the gods for learning.
The data on classroom practices can dso be gatigticaly andyzed with achievement scoresto seeif there
are patterns in sudent outcomesin relation to practices.

Anaysesof the datafromthe 1999 Study reported in Chapter 2, aswel asearlier reports, used the cross-
state sample of over 600 teachers as well as state samples (CCSSO/WCER, 2000). In this chapter, we
demondtrate two ways to andyze SEC datawithgreater detail for use by schools and teachers by providing
examplesof:
(& how the Survey data can be analyzed and displayed at the school and teacher levels;
(b) how the data can be andyzed to examine content taught within a topic area. Thegod isto
mode andytic strategies that loca specidistsand professiona development leaderscanusein
applying data for math and science improvement.

Using Enacted Curriculum Data within a School

Thefollowing pagesinclude salected data chartsfromresponsesof Middle Grades Mathemeaticsteachers
and Middle Grades Science teachers in the 1999 Study. We provide examples of how data can be
reported to show averages and range of responses within schools among teachers. In the following
example descriptions of SEC datareported at the schools, we dso identify some of the skillsthat educators
will gain through their own analyses of data. We outline four typica steps in working with teachers to
andyze and gpply enacted curriculum data

1. Reading and interpreting charts,

2. Examining differencesin practices,

3. Comparing ingtruction to standards,

4. Conduct in-depth discussions and collaboration.

Gain Familiarityin Reading and I nterpreting Data Charts. The data onenacted curriculum
are generdly reported with three different formets (as described in Chapter 2). Teachers and others
involved inandyss will need to understand the statisticsand how they are represented inthe datareporting
charts.

The Scale Measures in Charts 3-1 and 3-2 provide average teacher responses across severa items that
together represent an important concept, strategy, or policy rdated to indruction. In this Survey,
mathematics and science tandards of dtates are represented in the scales (Communicating,
Reasoning/Problem Solving, Active Learning, Scientific Thinking, etc.). The scales provide comparisons
to the average, not a percentage. The average score among al schools and teachersis set at 0, so that
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specific school scores and teacher responses canbe viewed inrdationto the overall average. Thus, under
Communicating Mathematica Understanding (Chart 3-1), School A is sgnificantly above the averagein
time spent on studentslearning how to communicate mathematical understanding, while School B was right
a the average. Theteachersin School A differed markedly onthis scde measure, i.e., Teacher A1 spent
alot time on Communicating, while Teacher A3 wasright a the overdl average.

New Tools for Analyzing Teaching, Curriculum, and Standards in Mathematics and Science
-33-



Chart 3-1

Middle School Mathematics
Scale Measures of Instructional Practice
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Source: CCSSO/WCER, Survey of Enacted Curriculum, 1999
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Chart 3-2
Middle School Science
Scale Measures of Instructional Practice
State Sub-Sample
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The Item Profiles (Charts 3-3 through 3-6) depict the percent of time teachers reported that their class
spent on each type of indructiond activity or teaching method. The survey questions were designed to
cover abroad range of possble ingtructiond activitiesin classrooms.

The Content Maps (Charts 3-7, 3-9) and Content Graphs (Charts 3-8, 3-10) dlow comparison of the
subject content taught in the same subject among different schools and classrooms.  Both methods of
displaying survey results on subject content are based on the amount of time teachers report their class
spent during one year on content topics by the teacher’ s expectations for student learning in math or
science.  The verticad dimenson shows man content topics, and the horizontad dimenson shows
expectations for learning.

ExamineMain Differencesin Practices Among Schools and Teachers. After teachersare
comfortable with reading the data charts, one gpproach to andyzing school and classroom differencesis
to focus on some of the main differencesin ingructiond activities.

Chart 3-3 (Instructional Activitiesin Mathematics) summarizesand compares responses fromteachers
in two middle schools on avariety of ingructiona practices. Thischart alows usto look across the range
of activitiesand identify smilarities and differences among schools and teachers. For example, in thefirgt
column, we seethat Schools A and B differ on teacher demonstrations (or lecture). School A varied from
12 percent to 42 percent of class time (mean 28%y), while School B varied from 10 to 28 percent (mean
20%). Hands-on materids were used differently, with School A teachers averaging 10 percent of time,
while School B averaged 22 percent of time. Use of computers and calculators differed between Schools
A and B, averaging about 18 percent of classtime in School B, and 28 percent for School A.

Data onteaching practi ces, suchas those displayed inthese charts can be used by teachersto examineand
reflect on their own practices, and to ask each other more detailed questions about their methods and the
resultsthey see. InChart 3-3, Teacher A3 used demondrations (lecture) dmost hdf the time (42%), while
her colleague (A1) used themonly 10 percent of time. Students with Teacher A3 spent more time taking
notesin class. Teacher Al used portfolios with students, did more activities outside the classroom, and
made more use of educationa technology. However, both teachers spent smilar time on severd of the
other teaching activities, induding working in pairs'smdl groups, problem solving, collecting/andyzing data,
using hands-onmeaterids, and taking tests. Then, for further andlyss, educators can examine more detailed
data about these activities, such as problem-solving, shown in Chart 3-5.

ThedatainChart 3-4 (Instructional Activitiesfor Science) showsdifferencesiningtructionbetween two
middle schoals (320, 924), such astime ligeningto teacher (e.g., lecture), hands-onlab activities, working
in smdl groups, and performing activities outside class. However, closer ingpection of the teacher data
reved s thet the differences among teacherswithinther respective schools weregreater thanthe differences
between schools. Teachers within both schools differed intheir use of lab activities, writing in science, use
of computers to learn science, individua work, demongrations, and time on tests.
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In Chart 3-6, we can look more closdly at specific types of activities carried out by students during
investigations and experiments. The data indicate that dl the teachers reported usng amost dl of these
practices, but there were substantial differencesintime spent on usng equipment, collecting data, desgning
experiments, and making predictionshypotheses. These time differences provide indicators of differences
in how students are taught to do science.
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Chart 3-3

Middle School

Instructional Activities in Mathematics

State Sub-Sample

Legend

Mi

dleSchoolMathema

ics

Mean

School Comparison

School A

School B

I
-1 StD +1 StD

I School B

School A

I Teacher A3
Teacher A1

Il Teacher B3
Teacher B1

What percentage of mathematics instructional time do students in this class spend on the following

activities?

Watchthe teacher demonstrate how to
do aprocedure or solve a problem.

Readaboutmathematicsin books,
magazines,orarticles.

* Collect or analyze data.

Maintain and reflecton a mathematics
portfolio oftheir own work.

*Usehands-onmaterials or
manipulatives (e.g.,countingblocks,
geometricshapes,algebraictiles).

Engageinmathematicalproblem solving
(e.g.,computation,story-problems,
mathematical

Takenotes.

Workin pairs orsmall groups.

Do a mathematics activitywith the class
outsidetheclassroom.

*Use computers,calculators,or other
technologytolearn mathematics.

Workindividuallyonassignments.

Take a quiz or test.

0% 20% 40%

0% 20% 40%

0% 20% 40%

* Jtem included in summary scale.

Source: CCSSO/WCER, Survey of Enacted Curriculum, 1999
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Chart 3-4
Middle School
Instructional Activities in Science
State Sub-Sample

Legend Middle SchoolScience
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Whatpercentofscienceinstructionaltimedostudentsinthis classspendonthefollowingactivities?
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experiment in class. : i i
Watch the teacher give a s [ ]
demonstration of an experiment. ! ! !
*Work in pairs or small groups (non- ] [ [
laboratory). ! ! !
*Do a science activity with the class i [ -
outside the classroom or laboratory. ! ! i
Use computers, calculators, or other L [ |
technology to learn science. ! ! !
Work individually on assignments. -. i { .-
Take a quiz or test. ! 0 L -.
0% 20% 40% 0% 20% 40% 0% 20%

* ltem included in summary scale.
Source: CCSSO/WCER, Survey of Enacted Curriculum, 1999
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Chart 3-5
Middle School Mathematics
Problem Solving Activities
State Sub-Sample
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* Write an explanationto aproblemusing | [l ‘@ N : 1 W
several sentences. 1 o : r : LN
* Apply mathematical concepts toreal or | [l I | : e
simulated "real-world" problems. . . : o
* Make estimates, predictions, guesses, or __| - | . ] : .
hypotheses. 1 - : _IE
* Analyze data to make inferences ordraw | & ¢ ¢ 1 | : N |
conclusions. - 0 - : !
T T 1 T T 1 T T 1
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* ltem included in summary scale.

Source: CCSSO/WCER, Survey of Enacted Curriculum, 1999
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Chart 3-6
Middle School Science
Laboratory Activities
State Sub-Sample

Legend y Middle SchoolScience
ean
I School Comparison School 320 School 924
1 Stb +1 StD I School 924 I Teachers C & D B Teacher B
School 320 Teachers A & B Teacher A

When students are engaged in laboratory activities, investigations, or experiments, what portion of that time a
re students engagedin the following?

Follow step-by-step directions. . || -I . ||
*Use science equipment or measuring tools. -u = ' ' =
*Collect data. .- _- .-

*Change something in an experiment to see .- .- [ u
what will happen.
Design ways to solve a problem. 1 1 1 u ..
Make predictions, guesses, or hypotheses. - - = [
Make tables, graphs, or charts. ! .u .u
Draw conclusions from science data. 1 o .| .|
0% 20% 40% 0% 20% 40% 0% 20% 40%

* Jtem included in summary scale.
Source: CCSSO/WCER, Survey of Enacted Curriculum, 1999
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Compare Current Instruction to Standards. One of the purposes of data on classroom
practicesand curriculum is to address the question of aignment of ingtruction with sate, loca, or nationd
standards for a subject. Thet is, how does ingtruction offered in our school compare to the sandards for
student learning under which we operate and which serve as gods for our sysem? The SEC dataprovide
anexcdlent opportunity for educatorsat dl levels to andyze the way that standards are being implemented
in classrooms. Data reported in charts such as these included here can be used by educators to begin to
andyze and understand match between standards and existing ingtruction.

Anadvantage of the content matrix section of the SEC isitscons stency withstandards-based learning, as
described innationa professiona standards (NCTM, 1989; 1991; 2000; AAAS, 1993; NRC, 1995), as
wdl as with the standards approved by most states (see CCSSO website: www.ccsso.org). The SEC
content matrix is based on two dimensions: content topic (math or science disciplinary knowledge to be
learned, e.g., geometry), and expectations (skills and capacitiesthat sudentsare expected to gainthrough
indruction, e.g., solve novel problems). This two-dimensiona gpproach to curriculum is common among
current national and state standards.

Chart 3-7 (Middle School Math Content Map) illustrates the use of data from the content matrix to
examine differencesin content taught in classes. The percentages represented in the map are the averages
for each main content topic and its intersection with each of the Six types of expectations. This map shows
that teachers in School A and School B spent the most time on Algebraic Concepts and Number
Sense/Properties, and the teacher expectations focused on Understand Concepts, Perform Procedures,
and Integrate. School A teachers placed more emphasis on Reasoning and Solving Novel Problems in
Algebra, and School B teachers reported more emphasis on Memorizing and Integrating in the topic
Number Sense. The maps dlow teachers and adminigrators to quickly view the overdl picture of math
content and see main differences with math taught in other classrooms or schools.

Chart 3-8 (Middle School Math Content Graph) providesabar graphrepresentation of the sameteacher
responses as the content map. Each cel shows the average percent of time reported for that topic and
expectation. The mean and standard deviation (extent of variationinteacher responses) for eachtopic are
shown on the rignt Row Totds (such as, School B averaged 40 percent of time on Number
Sense/Properties). Themeanand standard deviationfor each expectationare shown onthe bottom Column
Totals (such as, School A averaged 20 percent of time on Understand Concepts).
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State Sub-Sample

Chart 3-7
Middle School Mathematics Content Maps
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Chart 3-8
Middle School Mathematics Content Graphs
State Sub-Sample
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Source: CCSSO/WCER, Survey of Enacted Curriculum, 1999
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Chart 3-9 (Middle School Science Content Map) reports the data on content of science ingruction for
two schools. The dataare reported under Sx mantopic categories. State and national standards typicaly
include standards for teaching Life Science, Physica Science, and Earth Science, aswdl as standards for
Nature of Science (induding scientific method and history of science). Measurement and caculation are
scientific skillsincluded in many state and locd curriculafor school science.

Comparing Grade 8 science content for these two schools, we can see significant differences. Teachersin
School A focused heavily on Life Science, withan average of 40 percent of time, while School B teachers
reported only 20 percent of time spent on Life Science. Teachersin School B spent comparatively more
time on Earth Science and Chemistry, while School A teachers spent more time on Physica Science.

Teachersaso varied inthe time spent on sciencetopics. In Chart 3-10, the summary graph onthefar right
(Row Totds) indicates that teachersin School A varied widdy intime spent on Life Science and Physica
Science. School B teachers were more congistent in responses on science topics.

In Chart 3-10 (Middle School Science Content Graphs), the results show that schools differed in the
expectationsfor learninginmiddle grades science. The datashow that School A teachersreported more
time spent on the expectations Memorize, Understand Concepts, and Perform Procedures than teachers
in School B. These differences can be seen in the Column Totas. For example, the tota time on
Memorization and Perform Procedures in School A averages near 20 percent, while School B teachers
reported about 15 percent on these two expectations. On the other hand, School B teachers reported
more time on expectations for Analyze Information and Apply Concepts.

One way to andyze ingructiona content dataisto examine the degree to which each content standard or
content area is taught a aspecific grade, and how the grades differ. Redigticdly, we would not expect the
content across Life, Physicd, and Earth Sciences would be taught equally each year. 1dedly, the survey
would be given to teachers in each grade n the same school. Then, teachersin aschool or district could
andyze which content /standards topics are taught and emphasized at each grade and how these vary
across classes.
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Chart 3-9
Middle School Science Content Maps
State Sub-Sample
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Chart 3-10
Middle School Science Content Graphs
State Sub-Sample
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I n-depth Discussion and Continued Collaboration among Teachersto I mprove Practice.
A further step inaschool or digtrict usng enacted curriculum data is analyzing how teaching practices can
be improved based on discussion and andysis of data (See Love, 2000, for thorough explanation of this
moded). The god inthis step isfor teachersto see how their own ingtructioncan be improved, not to make
dl teeching dlikeor to remove teacher decisons about their classrooms. The dataas andyzed by teachers
and others may reved that some aspects of key didtrict or school goas for improvement are not being
implemented. Alternatively, the review of data by teachers may reved that some teachers reported their
practices incorrectly or did not understand directions (often errors in reporting are reveadled only in the
andyss stage). In this case, surveys may need to be repeated to obtain valid data

After initid reviews, schools also might decide not to report data at the teacher leve. Theilludraionsinthis
chapter demonstrate how individua teacher datamay appear. Teachersand administratorsas agroup may
decidethat focusng onindividud resultsis not constructive and only produces dissensonand worry about
poor performance evauations. In this case, the group might decide to review the data without identifying
individud teachers, thus mantaning a way to view differences in teaching gpproach without focusng on
evauation of performance.

Asteachersreview dataand consider possibleimprovement strategies, severa steps should be considered:

« Data on ingructiond practices can be related to student achievement, and then teachers can
ask questions about the rdaionship of ingructional methods and content to differences in
achievement scores;

»  Timemay need to be scheduled between sessions so that teachers have an opportunity to plan
together and consider their ideas and Strategies for improvement;

» Thedaawill provideinitid indicators of differencesin practices, leading to further information
based on discussion, observation, and reflection;

»  Surveys should be repeated after a predetermined period of time (e.g., one year), and then the
new results should be compared with prior data to determine change in practices.

Teacher networks or work groups can be formed to continue to more closely examine these data and
moredetailed analyses, suchas withthe specific content matrix datafor sub-topics, e.g., differencesinwhat
iscovered inLife Scienceor EarthScience, or discussionof how teachersinterpret expectations for sudent
learning in terms of student performance and teaching strategies. Student work, assgnments, or materials
used for specific content areas or teaching activities could be shared, withteachers demonsrating how the
student work relates to standards or curriculum goals.

Professiona development opportunities can be planned for areas of weskness in student learning or where
thereismisdignment of ingtructionand standards.  Where teachers identify areas of mutua concernabout
subject content that is not being learned by students, experts could be sought to address those weaknesses
in the curriculum or teaching Strategies.
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Increasing consistency and improving articulation of curriculumis another step that can betakenby
teachers and administrators based ontheir andysis of data. By examining the datafrom surveys, teachers
within the same grade or course can work together to improve consistency of content. Teachers of
adjoining grades and courses can use the data to plan their teaching to pick up where the curriculum left
off in an earlier grade or course. Teacherscan dso learn to build on the content and methods of learning
gained in the prior course. For example, teachers can use more complex problem solving or integration
of subject areas with the knowledge that more basic, factud information or skills had been gained a the
prior grades or courses. The enacted curriculum data can be an important tool to reduce the duplication
and repetition of content or lower-level expectations for student learning.

Analyze Subject Content Taught in a Topic Area

The subject content portion of the SEC asks teachers to report how much ingructiond time they devote
to topics and sub-topics within mathemetics or science.  The teacher responses to the content matrix
section (topic by expectations for students) can be anayzed at the broad topic levels to determine overdl
patterns in teaching content across schools and classes, or content taught can be andyzed at the leve of
more specific sub-topics. For example, in elementary mathemétics the main content topics are: Number
Sense, Properties and Rdaionships, Measurement; Data Analys's, Probability and Statistics; Algebraic
Concepts, and Geometric Concepts. Within each of the math topic areas, the survey content matrix
requeststeachersto report onfromthreeto 17 sub-topics, suchas place vaue, patterns, and percent under
the Number Sense topic area. Then, the teachers are asked to report the amount of classtime that was
spent on each of the expectations for students: Memorize, Understand Concepts, Perform Procedures,
Analyze/Reason, Solve Novel Problems, and Integrate.

SpecificContent Taught in Elementary Math. InChart 3-11, we show teacher-reported data
at the topic leve for d ementary mathematics, with sub-topic data results highlighted for the Number Sense
topic. We address severd questions about the data: How would math educators and teachers use these
data? What kinds of questions might the results from this portion of the survey answer?

Teachers reported spending the most instructiona time on two topics-Number Sense/ Properties/
Rdaionships and Operations-and two expectations-Understanding Concepts and Performing
Procedures.
» Teachers reported 23 percent of time was spent on Number Sense (which included sub-
topics of Decimdls, Factors, and Estimation).
*  Operations wasreported 22 percent of time (whichincluded Adding, Subtracting, Multiplying
and Dividing Whole Numbers, and Fractions).
* A moderate amount of time was spent on the content areas of Measurement (16%),
Geometry (17%), and Data Analys §/Probability/Statistics (12%).
» Algebraic Concepts received very little instructional time (6%), and the least amount of
ingructional time was spent on Ingtructional Technology (using caculators or computers)
(4%).
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Elementary teachers reported spending 22 percent of time each on Understanding Concepts and
Performing Procedures, when these were summed across topics. They spent the least time on Solving
Nove Problems (11%) and Integrating (14%). In conjunction with the content emphasis, we see that
teachers spent the most time on Understanding Concepts in the two content areas of Number Sense and
Operations.

Theresultsin Chart 3-11 illustrate data on time spent teaching sub-topics within Number Sense:
e Teachers spent the most time on Place value and Estimation (in Number Sense);
» Teachersreported the most time on the expectation of Performing Procedures, and little time
on Solving Novel Problems or Reasoning;
* Thelead timeis gpent on teaching Decimas or Percent, and little time is spent on Fractions,
* A mgority of time was spent on Operations with Whole Numbers.

These sample data are consstent with other data on mathteaching at the dementary level (e.g., NAEP and
TIMSS, see Wilson and Blank, 1999). Comparing the instruction data to national standards from the
NCTM (2000), we found that classes spent amoderate amount of time on Measurement, Geometry, and
Data/Statigtics, which are three areas thet typicdly get little attention in traditiona elementary curricula
Findly, teachers spent little ime with Algebraic concepts, and teachersprovided litieingtructionwherethey
expected students to Solve novel problems or Apply mathematics to red-world situations.
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Chart 3-11

Elementary School Mathematics Content Maps

11 State Sample (n=169)
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I nitiative vs. Comparison Schools Chart 3-12 digplays data for the Algebratopic and sub-
topics grouped according to responses from teachers in Initigtive and Comparison schools. Overdl, the
Initiative teachers spent more indructiond time on the topic area of Algebrathan Comparison teachers.
« Initigtive teachers reported more time than Comparison teachers on expecting students to
Andyze or Reason.

*  The sub-topics within Algebra with more emphass by Initigtive teacheswere Integers, Use of
Variables, and Patterns.

* Inteaching Integers, Initiative teachers reported more time on Understanding Concepts.

» InPaterns, Initiative teachers reported more time on Anayzing and Reasoning.

We dso andyzed differences between the school groups in other math topic areas, but a chart is not
displayed. In generd, teachers in the Initigtive schools reported more time in instruction that expected
studentsto Reasonand Andyze, across dl the content topics. Wefound differencesbetween Initiativeand
Comparison schools on ingruction in the content topic of Geometry, particularly inthe sub-topics of basic
terms, congruence, and polygons. Initiative teachers reported more time on Performing Procedures with
basc Geometric terms, work with polygons, and memarizing in the area of pie charts. In the area of
Operations, the Comparison group reported sgnificantly more ingructiond time on operations with
equivdent fractions. In Measurement, Comparison group teachers spent more time on solving novel
problemsin the metric system.

The NCTM Standards (2000) and many state standards (Blank, Pechman, et a., 1997) cal for the
incluson of Algebraic Conceptsin the dementary curriculum. The SEC resultsindicate thet the Initiative
teachers reported more emphasis on Algebra and, likewise, reported spending more time on Geometry,
another area emphasized by reform documents as important for the dementary grades. Also in line with
reform expectations is the greater emphasis by Initiative teachers on Andyzing and Reasoning.

These examplesilludrate the kind of andysstheat is possible with data from the Survey. The data offer a
unique opportunity to obtain apicture of ingructiond practices by examining how teaching of content and
expectations interact with each other across schools and within and across different groups of teachers.
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Chart 3-12
Elementary School Mathematics Content
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11 State Sample
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Alignment Between Instruction and Assessment

Does our state test measure the same mathematics that our teachers are teaching? The SEC data can
providevauable ingghtsinto aquestionsuch asthis. One helpful tool for andlyzing dignment is the content
map, which can display data a the topic level (e.g., Measurement) or at the sub-topic levd (e.g., Area,
Perimeter). Chart 3-13 presents two content maps at the sub-topic level in Measurement a Grade 8in
Kentucky. The map a the | eft displays state test datain the content area of Measurement; the map at the
right displays teacher-reported data on instruction in Measurement.

Thefirgimpressonisthat the maps are not dike. The patternsin each vary significantly. Thetesting map
shows one primary area of concentration, while the instruction map shows severd different areas with
varying levels of concentration. Our fird inferenceis that ingruction is not well-adigned with ingruction in
this content area.

L ooking more carefully at the details of the maps (horizontally), we can see that the testing map reveds that
only a few content sub-topics were covered on the test, while the ingtruction map reveds that multiple
content sub-topics were taught in the classroom. Likewise, averticd anayss reveds that only one level
of expectation predominated on the test, while instruction focused on nearly dl levels of expectation. In
particular, the test items concentrated on Length and Perimeter, Area and Volume, and on Performing
Procedures as the expectation for sudents. We can imagine that such items require sudents to caculate
these measurements by following routine procedures or formulas. In contrast, indruction seems to have
addressed nearly dl the measurement sub-topicsinthe survey, withthe exceptionof Mass. Nearly dl levels
of expectation, fromMemoarizingto Solving Non-Routine Problems and I ntegrating M easurement withother
topics, are covered to an equa degree.

Our findings fromthese sample data are consstent withother evidence about mathemeticsingruction, such
asfrom TIMSS results (NCES, 1996, 1997). The datashow that ingtructionis spread widdy over many
topics, but the depth of teaching expressed as expectations for sudentsis not deep. Data on the sample
date test are consstent with common complaints about large-scale assessments by its heavy focus on
students performing mathematica procedures.
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Chart 3-13
Grade 8 Mathematics
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Alignment Analysis
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I mplications of Alignment Analysis. First, Sate leaders might want to ask themsdlvesif thar
god should be to have perfect dignment between ingruction and a state-level test. While dignment is
generdly seen asagood thing, one should be cautious inseeking to dign indruction too rigidly with Seate-
level assessment. After dl, a date test is typicaly bound by certain parameters, such as being a timed,
paper-and-pencil exam. Suchtestscannot adequately assessdll of theimportant sub-topicsin mathematics.

More importantly, there are expectations that are very difficult to assessin any kind of test. Andyzing,
reasoning, solving non-routine problems, and integration can be performed to a limited degree onawritten
exam, but certainly not every sub-topic that is important to teach can be tested thisway. Determining
whether a student is able to choose gppropriate measuring instruments and then use them correctly might
be done more effectively by the classroom teacher who can observe the student. And expecting teachers
to teach only what can easily be assessed on alarge-scale test would result in a harmful narrowing of the
curriculum.

Nevertheless, an dignment analysis such as this one can point to gapson ether the test or the curriculum.
Perhaps the test items need to be broader in scope or assess more than one expectation. Or perhaps
indruction needs to be more focused on certain topics that are deemed more important than others.
Perhaps more ingructiona time needsto be spent overdl in a certain topic area. Alignment Andyssoffers
the two-fold benfit of providingcomparisons of current classroompracticesinrelationto policy documents
such as standards and assessments, as well as alowing teachers to compare their own instructiona
emphases to those of other teachers.
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Chapter 4: Quality of Data

The results reported in Chapters 2 and 3 hinge upon the qudity of data collected through surveys.
Since the SEC indruments depend upon teacher self-report, the rigbility and vdidity of data from the
surveys need to be addressed to ensure confidence in the resulting descriptions and analyses. The
sampling plan and data collection procedures for the study are key factors in establishing the extent to
which the results can be generdized beyond the sample.

In this chapter, characteristics of the data set used in the Study of Enacted Curriculum with the
participating 11 states are discussed, and key issues affecting the quality of teacher-reported data on the
enacted curricula are raised. Suggestions are provided for improving data quality using the SEC
indruments.

Using Teacher Reportsof Practice

Prior to the use of content standards as palicy tools for implementing system-wide reforms in educetion,
education policy research treated classroom ingruction as a "black box" that was not susceptible to
wide-scdle andyss. With the advent of standards and a push toward more chalenging content for al
students, studying differences in classroom practices and ingructiona content have become central to
research, and the "black box" can no longer remain unexamined. Yet direct observationd study of
classroom practicesis no smdl undertaking.

To capture the rich and complex dynamics of the classroom environment typicaly requires a team of
researchers that is only able to study a handful of classrooms over extended periods of time, with use of
a case-study methodology. Such in-depth examinations are of course impossible on any large scale,
and it is large-scale descriptions that are necessary for evauating the effectiveness of reform programs.
The logicd dternative is to utilize an indicator system based on a finite set of descriptors that can be
reported on by teachers in a survey format. The use of teacher sdf-report data collection raises
important questions about teacher candor and recal, as wdl as the adequacy of the insrumentation to
provide useful descriptions and indicator measures.

Teacher Candor. Some educators and researchers are concerned that teacher reports may be
biased toward "socidly acceptable” responses. Certainly if questions of practice are asked in a high-
stakes environment, where the answers given might be expected to fufill some accountability
procedure, there would be cause for concern. |If teachers believe their response to a survey might
impect their livelihoods in some way, there is good reason to worry about the candor teachers will
exercise in reporting their practices. For this study, teacher reports were collected on a voluntary basis,
and the teachers were guaranteed anonymity and were clearly told that the data would remain unrelated
to any accountability system or policy.
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The best means for ensuring teacher candor is to make the exercise of completing the survey of
persona vaue to the individud teacher by making it possible for teachers to gain confidentia accessto
their own results for persond reflection. At a minimum, teachers should be provided concise reports for
their school, didrict, and state. We recommend in addition that teachers be provided training on using
these types of data astools for persona and school level improvement (see Chapter 3).

Reporting Accuracy. Even with a teacher's best effort to provide accurate descriptions of
practice, those descriptions are constrained by the teacher's ability to recal instructiond practice over
extended periods of time. Dally teacher logs accumulated over a school year provide the best source
for detailed descriptions of practice, but these are expensve and burdensome. Survey reports covering
a semester or school-year are more economica, and less of a burden on teachers, but do require that
teachers be able to recdl agpects of indructiond practice months after many of those activities had
occurred.

Teachers participating in the 1999 Study reported on a full school-year of teaching in science or math,
as has been done with previous adminigtrations of the indruments. The best vaidation of this approach,
requiring teachers to recall instruction for a full school-year, comes from the Reform-Up-Close study
(Porter, et al., 1993) where researchers collected and compared daily logs, independent observation,
and teacher survey reports (Smithson and Porter, 1994). The study found that data reported about
curriculum content in teacher surveys covering a whole year were highly correlated with the data from
daly logs of ingructiona content.

However, teacher surveys not only require accurate recall by teachers but also common understanding
of what is meant by key terms describing instruction. Teachers may think they are doing one thing, when
an independent observer would characterize ther activities differently (Cohen, 1990). From his
observationa sudies, Knapp noted “they (teachers) know the words but they can’t Sng the tune of
standards-based practice (1996).”

In using survey instruments such as the SEC over the padt fifteen years, there has been an increase in
the tendency for teachers to report a balanced curriculum across categories of sudent expectations or
cognitive demand, thet is, teachers report some expectations for students in al of the categories
(Smithson and Porter, 1994). The results from the 1999 data also show this pattern of teachers
reporting all categories. While we do not question teacher candor, we do wonder about their accurecy.
It is possble that discussion by teachers of the meaning of the various categories of cognitive demand
and the content congstent with those categories, coupled with teachers observing fellow teachers, could
provide avery powerful tool for professond devel opment.

Adequacy of the Language. The language of description is a crucid dement in any indicator
system. For theory-driven research, the language of description is typicaly tailored to fit the theoretica
constructs—subjects and objects relevant to the theorieshypotheses being investigated. The SEC
indruments by contrast are intended to be appropriate for a broad range of indructiond practices. The
language utilized provides descriptive measures that are intended to be comprehensive, allowing
teachers to find familiar ways of describing their practices, whether usng traditiond or reform-oriented
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indructiona approaches. The SEC insruments have undergone numerous field tests and piloting by
teachers, and they have been revised and improved at each stage. The language employed by the SEC
continues to be examined and refined in order to ensure thet the terms are interpreted smilarly across
teachers.

Sampling

Sdlection criteria, response rates, and sample Sze are important in consdering the extent to which
particular data can be generdized. Although a state-representative sample would be most desirable for
evauating statewide initiatives or standards, such large-scae sampling would require significant state
resources. Fortunately, the SEC data can provide useful information at a smdler scale to inform both
persond enrichment and school improvement decisons. The data can be powerful whether reported at
the leve of didtrict, school, or individua teacher.

Selection criteria. State leaders were asked to select schools and teachers to participate in
the study based on a state math and/or science policy initiative (see Appendix B). Theinitiaives varied
by state, but methods of sampling were consistent. Each state was asked to include schools from
urban, suburban, and rura digtricts, and schools were to vary in Sze and student compodtion.  All but
two states sdected and assigned schools based on two categories: comparison and initiative, with
schools from each category matched on enrollment, poverty level, and geographic location. Ohio and
Pennsylvania chose not to differentiate between initistive and comparison schools, as thar selected
initiatives were intended to reach dl schoolsin the state.

For the participating states, this selection procedure was acceptable and preferable, snce each state
was able to examine differences in practices in relation to their own state initidtive. However, for the
purpose of conducting a multi-state study, these selection criteria were less than ided, because the
criterion for assgnment to the comparison or initigtive group varied by state. As a result of the
problems in comparability, the CCSSO/WCER research staff decided to use the number of hours of
professional development reported by teachers as a standard measure for grouping teachers into the
initiative and comparison categories.

Response Rate. The initid study desgn cdled for 20 schools per subject, at each of two
grade levds (grades 4 & 8), for atotal of up to 80 schools per state (40 mathematics and 40 science).
State education gaff were responsible for identifying schools that participated in programs linked to the
state initiative, and they were aso responsible for recruiting schools to conduct the surveys. Some state
daff sent letters to didtricts and schools inviting participation but making it a voluntary activity. Other
date saff did relatively little to recruit schools and raise interest in the project.

In generd, the 11 states did not meet the target numbers in the Sudy design. Table 4-1 summarizesthe
number of schools and teachers that were sent surveys, and the number of completed surveys received
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in return. A total of 471 schools and 1251 teachers were in the study sample. Responses were
received from a total of 626 math and science teachers. Note that some of the states had smal
numbers of schools, and states typicdly selected the same schools for math and science surveys. One
of the 11 states (North Carolind) focused on sudying a mathematics initiative and did not collect data
from science teachers.

Across the states, a total of 288 science teachers responded to the survey (46% of the 623 that were
sent, and 36% of the initid target of 800 science teachers). In mathematics, 338 surveys were
completed (54% of 630 sent, or 42% of the target). At least two teachers per school were invited to
participate for each subject area (mathematics or science). Some schools chose to invite more teachers
to participate, and some schools chose to include both mathematics and science teachers. Teachers
from schools designated as Ainitiative@ were dightly more likdy to respond (46% of total responses)
than schools designated as comparison (35%). (Note: schools and teachers were not aware of their
category—inititive vs. comparison.) The remaining 19 percent of respondents came from the two
states that did not identify inititive or comparison schools. Further descriptive characterigtics of the
sample of teachers and schools participating in the study are provided in Appendix A.

Table4-1

Response to Survey of Enacted Curriculum by State, Spring 1999

Number of Sample Teacher Surveys Completed Teacher Math Science
State Schools Sent Surveys Completed Completed
lowa 57 112 75 55 20
Kentucky 65 145 54 24 30
Louisiana 28 103 46 20 26
Massachusetts 40 155 95 51 44
Minnesota 37 76 43 21 22
Missouri 33 115 40 23 17
North Carolina 25 45 42 42 *
Ohio 41 125 56 29 27
Pennsylvania 28 103 46 20 26
South Carolina 40 106 52 * 52
West Virginia 77 166 77 53 24
Total 471 1251 626 338 288
Response Rate 50% 54% 46%
* NC did not survey science teachers;

SC conducted a math teacher survey in Fall 1999.

These response rates were wdl below desrable levels. There are a number of reasons for the low
response rate. First and foremost, survey administration was de-centrdized, handled individualy by
each state, and no formd follow-up procedures were indituted to track teacher completion in order to
improve the response rate. Also, while some schools agreed to participate, this did not mean that their
teachers had made the same agreement. In most cases, teachers were handed an envelope containing
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the survey with a cover letter explaining the voluntary and confidential nature of teacher participation.
As a result, in some cases schools that had volunteered to participate ended up having no teachers
return surveys. Moreover, the SEC instruments can take from 60 to 90 minutes to complete, and many
teachers were not willing to put the required amount of effort into completing and returning the surveys.
(See the section below on adminigtering surveys for suggestions on improving teacher response rates
using these ingruments.)

Sample Representation. While the sample for this study was not intended to be representative
of any of the participating states, alignment anadyses of indruction across states and within states do
suggest that the results would not be different if representative samples had been collected. When
survey data on ingructiona content are aggregated by state, and then compared to one another using
the aignment procedures described in Chapter 2, the leves of between-state ingructiond dignment are
surprisngly high (see Table 4-2). For dementary math, the average dtate-to-state aignment of
indructiond practiceis .80. For dementary science the average between-gate dignment was .70, and
for Grade 8 mathematics it was .68. The lowest between-state alignment of instruction was found in
Grade 8 science, with an average dignment of .64. Thisis most likely aresult of the broad number of
potentia topics that can be taught as part of Grade 8 science. When individud teacher reports rather
than state averages are compared, the dignment measures drop dramdicdly (e.g., dignment index
among Grade 4 math teachers = .49). This pattern of higher dignment when teacher reports are
aggregated by dtate and lower dignment among individual teachers suggedts that the sampling
procedures we used did yield fairly stable results.

Table 4-2
Alignment of Instructional Content based on Teacher Survey Results
Grade/Subject Stateto State Teacher to Teacher
Grade 4 Mathematics 0.80 0.49
Grade 8 Mathematics 0.68 0.47
Grade 4 Science 0.70 0.38
Grade 8 Science 0.64 0.36
Validity

In order to judge the vdidity of survey-based, saf-report data, it is useful to have other sources of
information to draw upon in order to compare results across different data sources. Classroom
obsarvations are typicdly chosen as a method of confirming information on classroom practices.
Unfortunately, classroom observations are a poor source for vdidating year-long survey reports,
particularly reports of instructiona content, as observations as a practical matter can only cover a very
small portion of the curriculum covered over the course of aschool year.
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Teacher logs provide another potentid source for vaidating information on survey reports, but these il
require regular, year-long reporting by teachers throughout the year in order to accumulate log data
across the school year. Teacher logs are also based on teacher self-reports, and so the question of
teacher candor could dill be a condgderation in interpreting the results. Nonetheless, log data do allow
for more frequent reporting by teachers, and thus permit useful comparisons between frequent (e.g.,
daily or weekly logs) and infrequent (e.g., semester-long or year-long survey reports) data collection
ingruments.  Such comparisons can help to determine if teacher recall is adequate for using year-long
survey reports.  Comparative analyses between observations and daily logs, and between aggregated
daly logs and survey reports, were conducted on early versons of survey-based indicator instruments
as part of the Reform-Up-Close study, with good results (Porter, 1993).

Students provided yet another source for collecting information on classroom practice. While student
reports may differ from teacher reports insofar as students may percelve ingruction or interpret survey
quedtions differently from teachers, they do provide a useful source for comparative, and potentialy
vaideting information.

Student Surveys. Student data were collected from 123 classrooms (60 science and 63
mathematics) of teachers participating in the 11-state sudy. Correlations were computed between
student and teacher responsesin order to determine degree of consistency between student and teacher
reports. Student data were aggregated by class, so that comparisons could be made between the
teacher reports and the class average from student reports. Results of these analyses differed
dramaticaly by subject area. Among the mathematics classes, student and teacher reports correlated
well. Indeed, of the 49 survey items for which student and teacher items were comparable, dl but three
items had sgnificant and postive corrdaions (ranging from .20 to .74). For science, student and
teacher reports sgnificantly correlated for only 28 of the 49 survey items. The strongest levels of
agreement between student and teacher reports in science were on items related to activities associated
with group work, collecting information, and computer use. The lowest levels of student and teacher
agreement in science were in connection with esimating the frequency of laboratory activities, portfolio
use, teacher demongrations, and writing assgnments in science.

While student reports provide supporting evidence for reports by mathematics teachers, it is not
immediatdly clear how to interpret the results for science. It may be that mathematics classes are more
structured, with only a few common classroom activities that are repeated throughout the school-year
(e.g., computation and problem-solving), while science related activities may be less consigtently
organized, requiring more imprecise estimations from both teachers and students. Or it may be that the
language used for describing science ingruction is less familiar to students, or students may smply
interpret key terms in different ways than teachers. For example, portfolios may mean something quite
different to students than to teachers. Another possibility is that in science not al students in a class
have the same indructiond experience. In order to test any of these explanations, other types of data
would need to be collected (e.g., classroom observations and/or sudent and teacher interviews). This
demongtration study did not attempt to collect these or other qualitative measures that would help in
interpreting and vaidating the survey results.
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Reliability and Validity for Content Analyses of Tests. In order to caculate measures of
dignmet between ingtruction and assessments, content analyses were conducted with date
assessments and NAEP mahematics and science assessments.  To conduct these analyses, subject
meatter specidists were brought together for atwo-day workshop. The raters were trained in the use of
the content taxonomies and on the procedures for coding assessment items. At least four raters did
independent coding for each test analyzed. The results among raters were then compared usng smilar
procedures as developed for measuring dignment, and the resulting Satistic established the level of
inter-rater agreement in content andyzing the various assessment instruments.

In interpreting these inter-rater agreements, it is important to redize that any one item could potentidly
assess severd different types of content. The procedures limited raters to selecting only three topic-by-
cognitive demand combinations per item. This undoubtedly forced some disagreements among raters.
When making distinctions at the finest grain of topic, aignment was in the neighborhood .40 to .50.
Since assessments were described as the average across raters, and each form was content analyzed
by at least four experts, the religbility of the descriptions of the tests are considered to be high.

Adminigtering Survey of Enacted Curriculum

While the response rates for teachers invited to participate in the 11 state Study were lower than
desirable, the Study did provide a number of useful lessons in improving the response rate among
teachers. For example, the poorest response rates were seen in those schools where teachers were
given the surveys to complete on their own, at their convenience. The best response rates came from
those schools in which teachers were gathered as a group for the express purpose of completing the
indruments. Response rates were aso higher in those districts where teachers were compensated or
given professond development credit for the timeit took them to complete the survey.

Teachers are d'so more likely to take the time and make the effort to complete the survey when they
perceive some persona vaue to the information they provide. For this reason it is recommended that
teachers be provided with confidentid, individua reports that allow teachers the opportunity to reflect
upon their descriptions of practice as reveded by our reporting formats. It is dso strongly
recommended that data on the enacted curriculum not be included as a part of any accountability
system, as this could dramaticaly affect teacher candor in responding to the survey questions.  Findly,
congderation should be given to providing teachers with the results of content andyses of their high
stakes tests (where used) in order to better target their coverage of assessed content and increase the
vaue of participation for individua teachers.
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APPENDIX A

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 169 156
Middle 137 115
High 32 17
Total 338 288
Schools by Enrollment
(selected as Initiative vs. Comparison)
Schools with Math or Science Surveys
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 Surveys
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
5o0r6 4 10
7 19 20
8 111 75
9 or higher 30 10
Teaching Time
Elementary (hours/week) Math % Science %
Less than 4 4.8 449
4-49 16.2 315
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 13.4
4-49 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 10.5
Science field 11
Other 28.9 26.7
Math % Science %
BA/BS 51.4 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 25.2 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 29.4 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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APPENDIX B
Information on State | nitiatives, Standar ds, and Assessments

The study of state reform is based on a design for surveying a selected sample of teachers and
andyzing the data to determine effects of a State initiative in mathematics or science education on
teaching practices and curriculum. In some dates, 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 dtates were in the state systemic initiative (SS1) program supported by the
Nationa Science Foundation. The following isasummary outline of key state information upon which
the Study is based.

lowa

urveys, Soring 1999 Grades
Mathematics 4,8
Science 4,8

State 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 EA./NCTM Standards Awareness / Implementation 1996

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

Sate Assessments
(No statewide assessment)
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Kentucky

Surveys, Soring 1999 Grades
Mathematics 4,8
Science 4,8
Sate Initiative Year Implemented
Appaachian Rura Systemic Initiative (ARS)
KERA -- State Reform 1990
Partnerships for Reform Initiatives in Science and Mathematics (PRISM)-NSF/SS| 1991
Kentucky Middle Grades Mathematics Teacher Network 4 years
Eisenhower Regional Consortium for Mathematics and Science Education at AEL 1993
Informal Science Organization/School Partnerships
K - 4 Mathematics Specialist Program 3 years
Sate Content Sandards
Transformations: KY Curriculum Framework 1995
KY Core Content for Math and Science Assessment 1996
Program of Studies for KY Schools, PK-12 1997
Sate Assessments
KIRIS Math/Science Gr. 4, 8 1991
Commonwealth Accountability Testing System (CATS)

Math Gr.5,8; ScienceGr. 4,7 1998
Louisiana
Surveys, Soring 1999 Grades
Mathematics 4,8
Science 4,8
Sate Initiative Year Implemented
Math & Science: LA Systemic Initiatives Program 1991
K-3 Reading and Mathematics Initiative
Developing Education Excellence and Proficiency
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

urveys, Soring 1999 Grades

Mathematics 4,8

Science 4,8

State Initiative Year |mplemented
Partnerships Advancing the Learning of Math and Science (PALMS): 1992

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

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

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: Math, Science: Grades 4, 8, 10 1997-1998
Minnesota

urveys, Soring 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 teachers in 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 1996
Comp. Assess. Gr.35 1997-98
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Missouri

Surveys, Soring 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 avalable. Mathematics assessment began Spring 1997, and implemented
statewide 1998. Science assessment began Spring 1998.

(2) Schools in 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 Year Implemented
Math Curriculum Frameworks 1996
Science Curriculum Frameworks 1996

Show Me Standards 1996

Sate Assessments

Missouri Assessment Program

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

North Carolina
Surveys, Soring 1999 Grades
Mathematics 4,8

Sate Initiative
"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 Loca Control. Key aspects of
each part:
A -- Individual 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 -- Principds and teachers make decisions on materials and instruction; state provides
information on "best practices,” curriculum standards, and technology.

Sate Content Sandards Year Implemented
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, Algebra 1992
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Ohio

rveys, Soring 1999 Grades

Mathematics 4,8

Science 4,8

State Initiative Year |mplemented
Urban Schools Initiative (USI) 1996

The US| 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 state’'s total student population, and 72% of its minority students. The USI has been
a leader in developing and implementing new programs, attracting grants, and making a positive impact on
students. With its District 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

urveys, Soring 1999 Grades

Mathematics 4,8

Science 4,8

Sate Initiative Year Implemented
Not reported

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

SC State Systemic Initiative (K-12) -- reform, standards implementation
Teachers Leading Teachers (Gr. 4-8) -- reform, physical science content
Science SCASS Assessment project (K-12)

Nat. Sci. Standards-- Building a Resource (K-12)

Instructional Improvement Initiative (K-12) -- Low performing schools,
to increase student achievement

Sate Content Sandards

SC Science Framework

SC Acadademic. Achievement Standards for Science
SC Science Curriculum Standards

Expert review and Revisions to Science Standards
Mathematics Standards

Mathematics Framework

Sate Assessments
Basic Skills Assess.
Math: Gr. 3, 8, 10
Science: Gr. 3, 6, 8

Year Implemented
1992

1995

1996
1996
1998

1999
1998

1993
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West Virginia

urveys, Soring 1999 Grades

Mathematics 8,10

Science 8,10

State Initiative Year Implemented
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 teachers trained in CATS.

Sate Content Sandards

Instructional Goals and Objectives for Mathematics 1996
Instructional Goals and Objectives for Science 1996
Sate Assessments

NRT: Math, Gr. K-11;
Science: Gr. 3-11
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APPENDIX C: Analysis Guide
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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/ Memorize Under stand Perform Solve Novel Intearate
Properties/ Concepts Procedures Problems €

O @ o @ O @

§

©
©
®
©
©
®

Place value

Whole numbers

Operations

Fractions

Decimals

Percents

Ratio, proportion

Patterns
Real numbers

Exponents, scientific notation

[©]
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O]
[©]
@
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£...8.9.8.2.0.9.0.9.9.9
® © © © © © ®© © © © ©
© © 8 0 0 0 8 0 6 ©
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® © 0 0 6 6 ® © 6 6 ©
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© © 0 0 0 6 8 6 6 ©
® ® ® ® 0 0 0 ® 6 O
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® © © © © © ®© © © © ©
© © 0 0 0 6 8 6 6 ©
® ® 0 ® 0 0 0 ® 0 6 ®
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® © © © © © ®© © © © ©
© © 0 0 0 0 8 0 6 ©
® ® ® ® 0 0 0 ® 0 O
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© © 0 0 0 0 8 6 6 ©
® ® ® ® 0 0 0 ® 0 O
® ©® 0 0 0 60 0 © 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
an average student in this class, in responding.
What percentage 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%  25% to 33% More than 33%
34 Watch the teacher demonstrate how to do a procedure
or solve a problem. © ® @ ®
35 Read about mathematics in books, magazines, or ®
articles. © @ &
36 Collect or analyze data. © O] @ ®
37 Maintain and reflect on a mathematics portfolio of their o ® @ 3
own work.
38  Use hands-on materials or manipulatives (e.g., counting o) ) ® ®
blocks, geometric shapes, algebraic tiles).
39 Engage in mathematical problem solving (e.g.,
computation, story-problems, mathematical © O] @ ®
investigations).
40 Take notes. © O] @ ®
41 Work in pairs or small groups (non-laboratory). © O] @ ®
42 Do amathematics activity with the class outside the © 0 @) ®
classroom.
43 Use computers, calculators, or other technology to learn o) ) ®
mathematics. ®
44 Work individualy on assignments. © @ ®
45 Takeaquiz or test. ©) O) ®




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 identifiesalist of topics areas
(indicated by horizontal grid lines; see 1 below ) and six categories of cognitive expectations for students (indicated
by vertical lines; see 2 below). Theintersection of each topic areaand category of cognitive expectation represents a
measurement node (see 5 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 isthe
surface of the map, are abstractions and are not based upon real data, the image of the map is ssimply 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 3 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 is referred to as the measurement
interval (see 4 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 left below displays the three dimensional counterpart of the image represented by the content map
displayed on the right. Both graphsindicate that Understanding Concepts related to Number Sense and Operations
occupies the maority of time spent on grade four mathematics instruction (9% or more of instructional time over the

course of aschool year).
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Mathematics Scales and Items for each Scale

Math Scales Reliability Coefficient

Communicating Mathematical Understanding 0.81

Q49 Write an explanation to a problem using several sentences.

Q54 Tak about ways to solve mathematics problems.

Q57 Work on awriting project where group members help to improve each others
(or the group's) work.

Q64  Present information to students concerning a mathematical idea or project.

Q69 Display and analyze data.

Q81 Individual or group demonstration, presentation.

Active Learning in Mathematics 0.91

Q31 Caollect data or information as part of mathematics homework.

Q36 Collect or analyze data.
Use hands-on materials or manipulatives (e.g., counting blocks, geometric

Q38 ..
shapes, algebraic tiles).

Q56 Work on an assignment, report, or project that takes longer than one week to
complete.

Q60 Work with hands-on materials such as counting blocks, geometric shapes, or
algebraic tiles to understand concepts.

Q61 Measure objects using tools such as rulers, scales, or protractors.

Q62 Build models or charts.

Q63 Collect data by counting, observing, or conducting surveys.

Q73 Math manipulatives (e.g., pattern blocks, algebraic tiles).

Q74 Measuring tools (e.g., rulers, protractors, scales).

Reasoning and Problem Solving 0.74

Q19 Field study or out-of-class investigation.

Q48  Solve novel mathematical problems.

Q49 Write an explanation to a problem using several sentences.

Q51 Make estimates, predictions, guesses, or hypotheses.

Q52 Analyze datato make inferences or draw conclusions.

Q50 Apply mathematical conceptsto real or simulated "real-world" problems.

Teacher Preparedness for providing an equitable environment 0.89

Q100 Teach students with physical disabilities.

Q102 Teach classes for students with diverse abilities.

Q103 Teach mathematics to students from avariety of cultural backgrounds.

Q104 Teach mathematics to students who have limited English proficiency.

Q105 Teach students who have alearning disability which impacts mathematics learning.

Q106 Encourage participation of femalesin mathematics.

Q107 Encourage participation of minoritiesin mathematics.

Q137 Meseting the needs of all students.
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Mathematics Scales and Items for each Scale

Teacher Preparedness for using innovative teaching strategies 0.92

Q96 Use/manage cooperative learning groups in mathematics.

Q97 Integrate mathematics with other subjects.

Q99 Useavariety of assessment strategies (including objective and open-ended formats).
Q109 Teach estimation strategies.

Q110 Teach prablem-solving strategies.

Teach mathematics with the use of manipulative materials, such as counting
Q112 )

blocks, geometric shapes, and so on.
Professional Collegiality 0.68
Q120 | am supported by colleagues to try out new ideas in teaching mathematics.
Q122 Mathematics teachersin this school regularly share ideas and materials.

Q123 Mathematics teachersin this school regularly observe each other teaching classes.
Most mathematics teachers in this school contribute actively to making

Q126 decisions about the mathematics curriculum.

| have adequate time during the regular school week to work with my peers on
Q127 . . . 4

mathematics curriculum or instruction.
Use of Multiple Assessment Strategies 0.82

Q79 Extended response item for which student must explain or justify solution.
Q80 Performance tasks or events (e.g., hands-on activities).

Q82 Mathematics projects.

Q83 Portfolios.

Q84  Systematic observation of students.

Q101 Help students document and evaluate their own mathematics work.

Q138 Multiple strategies for student assessment.

Standards 0.82
Q85 Your state's curriculum framework or content standards.

Q86  Your district's curriculum framework or guidelines.

Q90 National mathematics education standards.

Q98 Implement instruction that meets mathematics standards.

Q133 How toimplement state or national content standards.

Use of Educational Technology 0.62
Q43  Use computers, calculators, or other technology to learn mathematics.

Q67  Use sensors and probes.

Q68 Collect data or information (e.g., using the Internet).

Q75 Cdeculators.

Q76  Graphing calculators.

Q139 Educationa Technology.
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Science Scales and Items for each Scale

Science Scales Reliability Coefficient
Communicating Scientific Understanding 0.72
Q38 Write about science.

Q52 Make tables, graphs, or charts.

Q54 Talk about ways to solve science problems.

Q56 Write results or conclusions of alaboratory activity.

Q61 Organize and display the information in tables or graphs.

Q69 Display and analyze data.

Active Learning in Science 0.78
Q31 Collect data or information about science (as part of science homework).

Q36 Collect information about science.

Q39 Do alaboratory activity, investigation, or experiment in class.

Q41 Work in pairs or small groups.

Q42 Do ascience activity with the class outside the classroom or science laboratory.

Q47 Use science equipment or measuring tools.

Q48 Collect data.

Q49 Change something in an experiment to see what will happen.

Q57 Work on an assignment, report, or project that takes longer than one week to complete.
Student Reflection on Scientific Ideas 0.64
Q37 Maintain and reflect on a science portfolio of their own work.

Work on awriting project or portfolio where group members help to improve

Q8 each others (or the group's) work.

Q60 Ask questions to improve understanding.

Q63 Discuss different conclusions from the information or data.

Q64 List positive (pro) and negative (con) reactions to the information.

Scientific Thinking 0.8
Q50 Design ways to solve a problem.

Q51 Make guesses, predictions, or hypotheses.

Q53 Draw conclusions from science data.

Q62 Make a prediction based on the information or data.

Q65 Reach conclusions or decisions based upon the information or data.

Teacher Preparedness for providing an equitable environment 0.81
Q103 Teach students with physical disabilities.

Q105 Teach classes for students with diverse abilities.

Q106 Teach science to students from a variety of cultural backgrounds.

Q107 Teach science to students who have limited English proficiency.

Q108 Teach students who have alearning disability which impacts science learning.

Q109 Encourage participation of femalesin science.

Q110 Encourage participation of minoritiesin science.

Q136 Meeting the needs of al students.
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Science Scales and Items for each Scale

Teacher Preparedness for using innovative teaching strategies 0.86
Q96 Use/manage cooperative learning groups in mathematics.
Take into account students' prior conceptions about natural phenomena when planning

Qo7 curriculum and instruction.

Q100 Integrate science with other subjects.

Q101 Manage a class of students who are using hands-on or laboratory activities.

Q102 Use avariety of assessment strategies (including objective and open-ended formats).

Professional Collegiality 0.71

Q117 | am supported by colleagues to try out new ideas in teaching science.

Q119 Science teachersin this school regularly share ideas and materials.

Q120 Science teachers in this school regularly observe each other teaching classes.

Q124 M pst sciencg teachersin this school contribute actively to make decisions about the
science curriculum.

0125 | have adquate ti me during the regular school week to work with my peers on science
curriculum instruction.

Use of Multiple Assessment Strategies 0.75

Q79 Extended response item for which student must explain or justify solution.

Q80 Performance tasks or events (e.g., hands-on activities).

Q82 Science projects.

Q83 Portfolios.

Q84 Systematic observation of students.

Q104 Help students document and evaluate their own science work.

Q137 Multiple strategies for student assessment.

Standards 0.67
Q85 Y our state's curriculum framework or content standards.

Q86 Your district's curriculum framework or guidelines.

Q90 National science education standards.

Q98 Implement instruction that meets science standards.

Q132 How to implement state or national science content standards.

Use of Educational Technology 0.6
Q43 Use computers, calculators, or other technology to learn science.

Q67 Use sensors and probes (e.g., CBL's).

Q68 Retrieve or exchange data or information (e.g., using the Internet).

Q73 Computer/lab interfacing devices.

Q138 Educationa Technology.
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