Findings on Alignment of Instruction using Enacted Curriculum Data:

  Results from Urban Schools

Rolf K. Blank

Paper for Symposium session: Findings on Alignment of Enacted Curriculum, Standards, and Assessments: Implications for School Improvement Strategies under No Child Left Behind

American Educational Research Association, April 2004

The research reported in the paper is based on results from a three-year longitudinal study supported by a grant from the National Science Foundation, Research on Learning in Education program, “Experimental Design for Improving Instruction in Mathematics and Science Education through  SEQ CHAPTER \h \r 1Data on Enacted Curriculum” (REC #0087562).  [See www.SECsurvey.org/ projects/DEC for design information.]

Rolf K. Blank, Ph.D.
CCSSO, Director of Education Indicators

Washington, DC    rolfb@ccsso.org
The paper and presentation for the AERA Symposium describes findings from an analysis of alignment between instructional content taught in middle school math and science and state standards and assessments for the schools.  The paper draws on initial results from the “Data on Enacted Curriculum” study (DEC), currently being conducted by CCSSO in collaboration with Wisconsin Center and TERC Regional Alliance.  The findings in the paper draw on data from schools and teachers in two urban districts in the study: Miami-Dade and Winston-Salem.

The primary objective of the DEC experimental design study is to test the effects of a professional development model based on the use of rich, in-depth curriculum data for improving instruction in math and science. The model draws on extensive research on effective professional development with teachers, which shows that professional development should be:  a) linked to content standards and emphasize subject content and active learning strategies, (b) focused on continuous improvement of practice using data and formative evaluation, and (c) build on school-based collaboration and networking aimed toward sharing teaching ideas, models, and strategies for improvement.  The analyses of data from the Study are continuing (Spring 2004) but portions of the data and study questions can now be presented. 

Study Objectives and Design
Schools across the nation are working to adapt and improve curricula and teaching practices to meet the standards for learning established by states and school districts. In mathematics and science education, “standards-based reform” typically means that teachers must plan and implement their curriculum and teaching in relation to challenging content standards with high expectations for student knowledge and capacities.  A major question for education decision-makers is how best to assist teachers in improving their curriculum content and teaching practices, with the ultimate goal of improving student achievement.  

The primary research questions for the DEC study are:

1.  What are the effects on classroom instructional practices of a school-based model for assisting teachers in using their own school data on enacted curriculum and assessment results to improve the effectiveness of their instruction?

2.  To what extent is classroom instruction aligned with state standards and assessments, and what is the extent of variation in practices and content?

3.  How is the professional development model, based on use of data, effectively implemented in large, urban districts to the school level?

The present paper for AERA Symposium (April 2004) describes findings regarding question #2:  extent of alignment between instruction in math and science and state standards and assessments across urban schools and districts. 


The data-based model for improving instruction was implemented in five large urban districts (specifically, Charlotte-Mecklenburg, Chicago, Miami-Dade, Philadelphia, and Winston-Salem).  The study sample was 40 middle schools located in these districts.  All the math and science teachers in treatment middle schools were the target groups for the surveys and professional development model.  An experimental design is used to measure the effects of the program model and compare instruction in treatment schools vs. control schools.   The study design had 7 steps:

(a) Baseline data collection from all schools and science/math teachers;

(b) Random selection of schools into 2 groups; 

(c) Technical assistance and professional development implementation in treatment schools, using school data reports;

(d) Implementation research in study sites and validation of survey data; 

(e) Follow-up surveys with science/math teachers in all schools; 

(f) Analyze change in teaching practices and attribute effects of model;

(g) Provide technical assistance and professional development to control schools.

The following graphic and flow chart illustrates the timing of key steps in the DEC project.  The dotted line shows the three-year time period for the study.
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The project team is led by Rolf K. Blank, director of education indicators at CCSSO.  Andrew Porter, Vanderbilt University, and John Smithson, Wisconsin Center for Education Research (WCER) at University of Wisconsin-Madison, are leading the research design and data analysis, conducting the project’s data collection, analysis, and reporting. The data-based technical assistance with schools is led by Diana Nunnaley and Mark Kaufman of the Regional Alliance for Mathematics and Science Education at TERC.

Survey Design and Data Collection 

The survey instruments used in the DEC Study were previously developed and field-tested by CCSSO and WCER from 1998-2001 through a collaborative design committee with representatives from 11 states and a study with 300 schools. The instruments are designed to be inclusive of content standards and curriculum materials across states, but the intent of the Surveys is to collect objective, reliable data on instructional practices and subject content regardless of the intended standards or curriculum for a school and its classrooms. The resulting Surveys of Enacted Curriculum for mathematics and science (K-12) provide reliable, comparable data on classroom instruction practices, subject content (content topics by teacher expectations for learning), and teacher preparation (Blank, Porter, & Smithson, 2001; Porter, 2002).  With the Survey data, any specific set of state standards or assessments, or local curriculum, can be compared or analyzed in relation to the enacted curriculum being taught as reported by teachers.  The Survey tool serves as an independent, common reference point for analyzing data across schools, districts, and states. 

The teacher Survey was used in Year 1 of the DEC study (2001) to establish baseline data on teaching practices and instruction in the 40 middle schools in the Study, randomly assigned to treatment and control groups.  Enacted Curriculum Data were reported to the treatment group schools in Year 1 and school teams used these data as the basis for professional development based on analysis of instruction across classrooms and schools (see Professional Development design summary below).  In Year 3 of the study, Surveys were repeated with teachers in treatment and control schools in order to measure the extent of change in instruction. 

Alignment Analysis of Subject Content
Schools across the nation are working to improve curricula and teaching practices to meet the standards for learning established by states and school districts.  The increasing role of federal and state policies to establish content standards and student assessments linked to standards have required local educators and decision-makers to focus their efforts with curriculum development, selection of curriculum materials, and improvement of instruction toward standards, especially in core academic subjects. Now, with the implementation of requirements of No Child Left Behind Act of 2001, educators and decision-makers are facing further priority from federal and state policies on improving curriculum and instruction to increase performance of “low achieving students in our Nation’s highest poverty schools.”

Currently educators and leaders at all levels are trying to improve alignment of policies as well as alignment of classroom instruction.  The concept of alignment in education policy comes from the movement toward standards-based, systemic education reform (Smith & O’Day, 1991; Porter & Smithson, 2001; National Research Council, 1996; National Council of Teachers of Mathematics, 2000).  For system-wide improvement of education quality to happen, policies governing K-12 education, including curriculum, assessment, graduation, and teacher preparation, must be coherent and consistent—i.e., aligned. A focus on “alignment analysis” is not just applicable to state policymakers but it is a powerful tool for local curriculum specialists, department heads or classroom teachers.  If poor and minority children are to receive a high quality, standards-based education – and ultimately to reduce the achievement gap – then the instruction they receive must be aligned with the state content standards.  Hence, a key element in understanding the impact of standards-based reform on student achievement is a measure of the alignment between the curricular content to which students are exposed and the content standards the state and district hope to implement.

(For a summary of models, see http://www.ccsso.org/projects/Alignment_Analysis ). 

The Surveys of Enacted Curriculum alignment method uses a two-dimensional content matrix -- Topics by Cognitive Demand (Expectations for Learning). The cells comprising the matrix are used to code the content included in standards and assessments, and teachers use the same matrix to report on the content taught in class with their curriculum, making it possible to compute an objective measure of alignment.  (For a copy of Survey instrument, see CCSSO website www.SECsurvey.org).   Data on the subject content of standards and assessments are coded by teams of four subject experts using Surveys of Enacted Curriculum content framework based on established procedural rules and training procedures (Porter and Smithson, 2001). These alignment coding procedures have a high degree of inter-rater reliability among subject area specialist teams when applied to different state assessments and standards (Porter, 2002).

Findings on Alignment of Instruction in Two Study Districts

The goal of the types of alignment analyses of instructional subject content in math and science and state standards and assessments presented in this paper and presentation is primarily descriptive formative evaluation information for use by school and district leaders and by teachers.  With the alignment content maps and statistics educators can examine critical differences in instruction within a school or across schools in a district.  Especially with regard to NCLB and the requirement for identifying “schools in need of improvement,” the alignment model presented by use of Surveys of Enacted Curriculum provides a method for identifying discrepancies between curriculum being taught and the content in standards and assessments used by a state. The curriculum and instructional analysis can be linked to analysis of student achievement results to help teachers begin to identify explanations for low performance based on the curriculum.  The data do not analyze quality of instruction but they clearly demonstrate differences across schools, class and student characteristics, and teacher background and preparation. The analysis also helps educators identify areas of the standards that are not being taught, or taught with only limited time or emphasis, or which expectations for learning expressed in standards or assessments that are not included in the curriculum.

 
Data Reporting Format: The presentation of data from schools and teachers in Miami-Dade and Winston-Salem is primarily through three-dimensional curriculum maps that display instructional content according to:  Topics by Expectations by Percent of total instructional time (reported by teachers).  The instructional data are compared with maps for state assessments and standards showing: Topics by Expectations by Percent of total content specified (quantified through content coding each document by subject specialist team).  

The data on instructional content from Miami-Dade and Winston-Salem schools are used in this presentation to demonstrate how alignment data and analyses can apply to needs for curriculum evaluation and improvement of instruction.  [Data from the Instructional Practices portion of the Survey are available but are not analyzed for this paper.] The schools are representative of their districts.  All math and science teachers in the sample schools were requested to complete the Baseline Survey (Spring 2001, Miami-Dade; Fall 2002 Winston-Salem) and to complete the Follow-up Survey (Spring 2003 Miami; Spring 2004 W-S, data in process).  Response rates were over 90 percent in these districts, mainly due to school-based administration by district or school leaders.  Teacher mobility and turnover is a key issue for analysis of change from Year 1 to Year 3.  For example, about half the teachers surveyed in Miami study schools in Year 1 were not present in Year 3.  


Miami-Dade: 12 Middle schools

Year 1:  219 surveys

Math 114
Science 105  

Year 3:
 171 surveys     

Math   83
Science   88

Winston-Salem: 10 Middle schools

Year 1:  136 surveys

Math   71
Science   65



Year 3:  [data in process]

Study (5 districts):  40 schools

Year 1: 604 surveys 

Math  319 
 Sci
 285       
             Year 3: 309 [incomplete]     
Math  174 
 Sci
 135 

Three categories of alignment analyses are presented using curriculum maps.  For Miami data, SEC Alignment Indices (correlation coefficient varying from 0 to 1) have been computed for mathematics instruction.  

1) Variation within District in percentage of Instructional time by Assessments and Standards:  Grades 6-8 

Science—Topics: Nature of Science, Measurement in science, Life Biological, Physical, Earth, Chemistry By Expectations: Memorize, Communicate concepts, Perform procedures/conduct investigations, Analyze information, Apply concepts/connect

Mathematics---Number/operations, Measurement, Algebraic concepts, Geometry, Data/Statistics/Probability by Expectations: Memorize/recall, Perform Procedures, Demonstrate understanding, Conjecture/proof, Solve non-routine problems

Miami schools Math data are presented in relation to Florida state standards and Florida Comprehensive Assessment Test (FCAT).  Selected SEC Alignment indices by grade:

· Gr 6 FL Standards x  Gr 6 Instruction
=   .19     (avg. across schools)

· Gr 8 FL Assessment x Gr. 8 Instruction.
=   .22       (avg across schools)

· School Level: Gr. 6 FL Stands x Gr. 6 Instruction = varies from .17  to .20

Gr. 8 Assess x Gr. 8 Instruction.  = varies from .20 to .24

• The content maps presented show consistency in main Topics taught in relation to assessments.  The data reveal a problem for Miami schools when instruction is compared to the FCAT---instruction was concentrated on Number sense/properties, with much less time on the other four topics of Measure, Algebra, Geometry, Data/Analysis.

• The Expectations for math instruction are broad and inclusive of all five types of expectations, while the FCAT assessments focus very much on Perform procedures.

• The content maps show differences in instruction by grade – 6,7, 8.

• The specific instructional topics under each Main Topic are demonstrated, and this level of analysis are particularly important for teacher review and application of the data.

• Differences in Math topic by time are shown for 3 different schools: Homestead, Richmond, West Miami.

Note: We are not demonstrating for AERA presentation, but disaggregated results are reported to schools/districts, including instructional content and practices by Class size, grade level, and Characteristics of students (e.g., achievement level) and Teachers (e.g., Preparation in field, professional development).   

Winston-Salem Science instructional data are presented in relation to North Carolina state standards for science and the SAT-9 science assessment used by the District.

• The content map for Grade 8 science shows NC state standards emphasize Earth Science and expectation of Analyze Information, but instruction in this district focuses on Physical Science in grade 8.

•  Topics of Instruction in grades 6-8 have a pattern very similar to the topics emphasized on the SAT-9 Assessment.  The Expectations for the assessment are focused on Memorize facts and Analyze information while Instructional time covers all the expectations with the least time spent on Memorize facts.

• At each grade, teachers spend up to 30 percent of instructional time on Nature of Science (6 % / expectation) while the SAT-9 only emphasizes this topic under Analyze. 

 • In Physical Science, instruction is focused on several topics e.g. Light and waves in Gr. 6, and Matter in gr. 7, but the Assessment emphasizes a number of other topics.  

The content maps allow teachers and leaders to analyze content taught by main topic and sub-topic by grade—schools receive a report of their instruction, and the district average.  Individual teachers can receive a report of their own data by request.  They review how they reported content topics by expectations, and discuss their responses with other teachers--both to check interpretation of the survey items and terms, and then to go further in identifying instructional content differences. 

2)  Comparison of State standards, assessments (FL, NC) in relation to Middle Grades Instruction

• Science: North Carolina content standards for Grade 8 science place emphasis on Earth Science, with some emphasis on Nature of Science and other Life and Physical with Expectations primarily in Analyze information.  Instruction in this district focuses on Earth Science across the five Expectations.

In comparison, Florida standards are mostly focused on Expectations for Memorize facts and Communicate understanding of concepts with Topic focus on Nature of Science, Life and Physical sciences.  Instruction in Miami middle schools uses most time on Life and Physical sciences across all five Expectations.

• Math:  NC Math End of Grande assessment for Grade 8 emphasizes two topics: Number sense/properties and Algebra, and one Expectation: Perform procedures.  Instruction in W-S also focuses on these two topic areas, while Expectations are spread across all five areas.

The Florida Math assessment also focuses heavily on Perform Procedures but across five main Topics, while instruction in Miami schools spends most time on Number sense in the Memorize, Procedures, and Communicate understanding expectations.

3)   Analysis of Change in Instruction over Time 

• Math:  Data on instruction in grades 6-8 Math from Miami schools are analyzed from two points in time--Year 1 of the DEC study and Year 3.  The maps show relatively little change in the content of instruction after two years, including the period of time when the DEC professional development was implemented in half the sample schools and other professional development on math instruction was implemented from the district.  The only discernible change was slightly less time allocated to teaching Non-routine problems in all Algebra and Number sense.  

• Science: Instruction in Science grades 6-8 changed in several areas over two years—increased time on Biological and Physical Science. More time is reported for the Analyze information expectation, which is the Expectation with greatest emphasis in the SAT-9 science assessment. Science instruction has not increased on the topic of Nature of science even though this is an emphasis of the Assessment.

Summary of Alignment Findings

The results from alignment analyses for instruction in math and science in middle schools in two districts provide evidence of the applicability of the SEC alignment model for formative evaluation.  The SEC instrument and analysis method provides a new approach for identifying variation in instruction and curriculum content in classrooms. This paper has not focused on analysis of curriculum data with achievement results for these schools, but this next step can be taken at the local level.  The data analysis has highlighted some of the instructional data available through the Surveys, and how the extent of relationship to standards and assessments can be examined to determine direction and steps for instructional improvement. 

Data on Instructional Practices  [for information, not presented in AERA symposium]

 
The reporting format for the Instructional Practices section of the SEC teacher survey uses Scales and Item Profiles presented in graphs.  The graphing format provides a mean average for each practice or scale, and the distribution in practices in school or sub-group of one standard deviation above/below the mean.  A Scale groups common items based on instructional standards (e.g. active learning in science) or policy initiatives recommended by states (e.g. use of multiple assessment methods, use of educational technology).  

The analyses of Instructional Practices address questions such as:

What proportion of class time is spent on active, hands-on learning as compared to lecture or 

Teacher demonstration?   How much time is spent on individual assignments vs. group

Activities?

When students do investigations, how much time is spent in small group activities vs. 

Individual activities?  Do students design investigations or follow step-by-step instructions?

In mathematics, what proportion of time is spent on individual work sheets or seatwork vs.

small group problem solving activities? How is educational technology used?

How much variation is there within a given school in different practices?   How does instructional practices vary by teacher preparation or amount of professional development?

What practices are used with low achieving students vs. classes with high achievers?

What are the areas of instruction for which teachers feel well prepared? For what learning situations are teachers less prepared?

DEC Professional Development and Assistance Model [for information]
The professional development model for the DEC project is based on standards-based improvement of instruction, continuous improvement of practice using data and formative evaluation, and school-based collaboration and networking aimed toward sharing teaching ideas, models, and strategies for improvement. The steps in the assistance model process with schools are:

· Two-Day PD Workshop: Working in school planning teams, teachers and administrators learn to use rich, in-depth data to inform decisions about curriculum and improved practice; gain skills in analyzing survey data and organizing data-driven dialogue; learn how to set measurable student learning goals and use curriculum data in school improvement plans.

· Provide Assistance in schools: School leaders use new skills with curriculum data to work with math and science teachers in their schools. Project team provides assistance with data applications on-site, through resources, and phone/email. Math and science specialists incorporate data into their ongoing work with teachers. 

· PD Follow-up Workshops: During the school year, staff assist teams in further analysis of data, especially analysis of alignment of assessments, standards, and teaching practices. The Goal is to move from inquiry about data into action with improving teaching. An additional one-day workshop is convened with leader teams.

· Evaluate Progress, and Refocus Assistance: At the end of year 1, project team meetings are held with staff of each school to determine progress, identify problems, and focus on further action steps for next school year.  In year 2, any new teaching staff are oriented to the technical assistance process, and assistance is continued through mid-year when the follow-up survey is conducted to measure results.
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