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Analyzing Instructional Content and Practices

Rolf Blank and Stan Hill
Moving toward state and national standards-based instruction is a priority in many classrooms today. As teachers and school leaders continue to implement standards-based instruction, they will need a way to evaluate the current status of science instruction to determine what changes and improvements are necessary. Teachers and school leaders will also need a tool to determine strategies for improvement. 
The evaluation and improvement of curriculum in science requires reliable, comparable data on the degree of consistency versus variation in science subject content taught and classroom practices used. A new quantitative method for analyzing science instructional content and practices is available to assist schools and teachers by providing rich, in-depth data for making decisions on improving curriculum and instruction. Since 1995, a team of science and math educators and researchers, led by Rolf Blank, Andrew Porter, and John Smithson, have worked to develop an efficient, reliable survey system for collecting and reporting data on the enacted curriculum in K–12 science and math education. This new approach to analyzing and improving instruction, titled “Surveys of Enacted Curriculum (SEC),” was field tested and improved with the help of science and math teachers from hundreds of U.S. schools. 

Comparing instruction

The SEC and accompanying data reporting and analysis tools are available at www.SECsurvey.org. With these tools, science educators can compare their instruction with other teachers, schools, or districts, and review the degree of alignment between local instruction and state standards and assessments. The comparable instructional data from the surveys system can also be used in professional development workshops and discussions with colleagues on best strategies for improving instruction. The data can help districts and schools close the achievement gap and improve instruction in schools identified for improvement under the No Child Left Behind (NCLB) act. 

Improving science instruction

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 stems from the movement toward state and national standards-based, systemic education reform (NRC 1996; Smith and O’Day 1991). For systemwide improvement of education quality, policies governing K–12 education, including curriculum, assessment, graduation, and teacher preparation, must be coherent and consistent—essentially, aligned.

The concept of alignment has powerful implications at the classroom level and has become prominent due to the movement toward state and national standards. Science leaders are concerned with aligning local curriculum with state content standards, aligning teacher professional development with current knowledge about what works to improve instruction, and aligning classroom testing with statewide student assessments and standards.

Recently, alignment has become part of federal policy. Under NCLB, states are required to implement statewide assessments in several subjects and seven grades. The assessments must be aligned with state content standards, and the assessment results must be used to identify schools and districts not making adequate yearly progress toward all students being proficient in math, reading and language arts, and science by 2012. How can a focus on alignment at the policy level have instructional applications and be useful to classroom teachers? 

Advancing Alignment 

Teachers and education professionals can use curriculum survey data to analyze and improve alignment of instruction with standards. Educators can use alignment data to help schools and districts meet NCLB requirements. 

Three components are key to using data to advance alignment: 

· First, reliable, comparable instructional data should be collected from all science teachers in a school with the stated goal of helping teachers analyze how class time is allocated across the science curriculum, and particularly in comparison to other teachers and in relation to state standards and assessments; 

· Second, instructional data needs to be presented in displays and graphs that facilitate teachers and other professionals’ use of the data to compare instructional content and practices with standards and assessments; 

· Third, schools need to establish a process and allot staff time for teachers to work together to review instructional data for their whole school or department in relation to state standards and assessments.

The SEC system is already helping science teachers in a number of schools use data to improve instruction. Figures 1 and 2 provide two examples of alignment data from a current project with schools in five urban school districts (in different states). The figures demonstrate the kinds of data collected and reported through the survey instruments. 

Figure 1 illustrates how data on instructional subject content is displayed in a content map using the SEC framework (these are real data from schools in one district). The science content map on the left shows a two-dimensional display of time spent teaching science over a school year—shown as the intersection of content topics by expectations for student learning—as reported by teachers. The content map on the right shows a two-dimensional display of the science content tested in the districtwide student assessment. The assessment items are coded into the science content framework by teams of reviewers who are subject specialists. (Note: The same method can be used to code the state content standards.)


Figure 2 illustrates how data on classroom practices or pedagogy are displayed using the SEC system (also real data). The graph shows a series of survey items on how much time was spent in a classroom on different types of instructional activities or methods of instruction. Data are displayed for all teachers in the district by grade level. The same data could be displayed by school or by characteristics of students or teachers.

Teachers can address the following questions using the types of science instructional and alignment data shown in Figures 1 and 2:

· What proportion of instructional time across the school year is focused on the science content areas or standards—life, physical, or Earth science, methods of scientific inquiry, nature of science, environmental, or health science? (Figure 1; teacher-reported curriculum content from surveys of teachers); 

· How does the time on instruction in different areas of science content compare with the content on the state science assessment for the same grade? (Figure 1; compare the two maps); 

· What proportion of class time is spent on active, laboratory learning as compared to lecture or teacher demonstration? When students conduct investigations, how much time is spent in small group activities versus individual activities? (Figure 2); 

· What are major differences in classroom practices and teaching methods used by teachers in the same school and grade? (Figure 2; width of horizontal bar shows degree of variation); How do differences in instruction differ by grade level, school, or characteristics of students or teachers?

Addressing questions

After teachers learn the steps in analysis of curriculum data and begin to discuss the data as it relates to their class, a number of other more detailed questions can be addressed. The SEC data have proven helpful to teachers particularly when they combine the curriculum data with their student achievement results. As collaborative work proceeds with curriculum data, further questions are typically addressed:

· How does the class time spent on different areas of science content/standards differ by school? What content areas of science receive little time or are extremely varied from class to class? Why? 

· What do teachers, working together, see as reasons for differences in their teaching—both in content and use of different classroom practices or activities? Does this relate to resources, materials, teacher beliefs, and priorities/goals of district or school? 

· How does data on curriculum content and practices compare to student achievement results? (This analysis is most useful when achievement data are broken out by standard/content area.) 

· How does content preparation of teachers in science affect what content is taught? What professional development focus is needed with teachers to improve alignment of instruction with standards?
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Reliable data

The sets of questions included in the SEC provide school leaders and teachers with reliable data on a range of other teacher, classroom, and school characteristics that support a rich interactive analysis of science instructional practices and content. The surveys include items on:

· Beliefs and attitudes of teachers about science teaching; 

· Colleague support and school conditions for improving science education; 

· Teacher views on what influences classroom curriculum (standards, assessments, teacher background, local priorities, etc.); 

· Frequency of multiple assessment strategies in classrooms; 

· Use of education technology in instruction; and 

· Teacher preparation and professional development in science.

The comprehensive design of the SEC provides educators with a rich resource for both formative evaluation of curriculum and instruction, as well as data that can be presented to teachers for direct use in assisting their own reflective approach to improving instruction. The data can be analyzed at a district or state level of aggregation to provide broader policy and implementation indicators that are valuable for decisionmakers and administrators, both for cross-section status reports as well as longitudinal, trends analyses.

Ensuring reliable data

The SEC instrument design and data collection procedures are based on extensive research and field tests (Porter et al. 1993; Blank 2002). Survey items were designed through a collaborative process and drew on prior studies, including NAEP, TIMSS, and the National Survey of Science and Math Education (Weiss 2002). The methods of reporting and using data with teachers and leaders have been tested in projects involving hundreds of schools across 15 states. The research was supported by grants from the National Science Foundation (Blank, Porter, and Smithson 2001; Porter and Smithson 2001). The following features of the surveys provide the unique capacity for assisting schools.

Surveys based on standards and solid research
The collaborative and interactive process of developing, improving, and testing the survey items and the content framework ensure the resulting data reflect priorities in state and national standards as well as information needs of educators.

Surveys administered to teachers in groups
The surveys do take significant time (up to one and a half hours) to complete and they provide in-depth information in return. Field tests show mail surveys are not efficient. The data collection with teachers should be the first step in a professional development process preferably at the school level where teachers are involved in analyzing the data, with support-trained leaders.
Data presented in user-friendly displays and graphs
A set of data report formats are ready-made based on prior projects. They include a core set of standards-based scales, content maps, and graphs, including disaggregation and comparisons across schools. Special, additional analyses and formats can be requested. 
Validation of teacher self-report method
Detailed studies were conducted to validate the survey instruments using observations and teacher logs. Results show teachers report accurate unbiased data on instruction, assuming they know they are not completing the survey for the purpose of accountability or performance evaluation. 
Availability of online, Web-based survey decreases costs and improves turnaround time
As of 2003, groups of teachers and schools can use the SEC through a Web-based format maintained by WCER (www.SEConline.org). 

Lessons learned

In our work with urban school districts to report data and assist schools and teachers, several key observations have been made. First, student performance improves when teachers are given time to analyze their own practices and beliefs. The SEC puts reliable data that can be directly correlated to high stakes tests into the hands of the practitioner, which allows teachers to simultaneously look reflectively at their own practices as well as share and learn from colleagues. 

Second, the enacted curriculum data should be used by teachers in local collaborative study groups. As teachers begin to review the instructional data and analyze student work, the various instructional strategies used within the group can also be assessed. Colleagues can determine if they share common beliefs about teaching and learning, and whether or not they are spending their time in a manner consistent with the curriculum they are expected to teach.

Third, using SEC data allows educators to work smarter, not harder. Many schools are demanding that teachers examine assessment results and identify ways to raise scores, but the means of getting there are not apparent. The SEC data provide a key tool for teachers to make better use of their time in determining how to improve instruction and outcomes.

Rolf Blank (e-mail: rolfb@ccsso.org) is director of education indicators programs at the Council of Chief State School Officers, One Massachusetts Avenue, Northwest, Washington, DC 20001; Stan Hill (e-mail: shill@wsfcs.k12.nc.us) is director of science education in the Winston-Salem/Forsyth County Schools, 1605 Miller Street, Winston-Salem, NC 27103.
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