Multi-Year Progress

Introduction

There are various methods for analyzing school or district summary data to determine what changes in student academic achievement have occurred over one or more years regarding student academic achievement. One-year change in test scores for an individual student or school tend to be infected by random fluctuations ​​–– reasons partially or wholly unrelated to actual change in student learning. It is recommended that accountability decisions should be based on the analysis of multiple years of data.

One approach to multi-year analysis is to calculate the change for each pair of successive years and then examine the pattern across years to determine if student achievement is steadily improving or not. Described below are three methods of calculating year-to-year growth, along with their advantages and disadvantages. 
· The Matched Students Method is the most reliable. Only students with scores for both years are included in the calculation. This requires matching each student’s scores for each pair of years. A computer database program may be needed to quickly match student records when there are more than a few hundred students involved.

· The Quasi-Cohort Method is fairly reliable and can be used when individual student records cannot be matched but grade-level summary data are available. Change is calculated by including grade levels where students tend to remain in a school from one year to the next. For example, students in grades 9 and 10 in Year 1 are compared to grades 10 and 11 in Year 2 for a particular high school. 

· The Whole School Method is the least reliable method. Change is calculated by comparing all students tested in a school from one year to the next. Suppose that there are 100 students in each of grades 9 to 11 in Years 1 and 2 for a particular high school, and all 200 ninth and tenth graders in Year 1 become tenth and eleventh graders in Year 2. Only 200 out of 400 different students, 50 percent, are the same students in the comparison of Year 1 to Year 2.

These three methods can be based on average test scores or the percentage of students at each performance level. Only the latter statistic will be considers since the focus of California’s accountability system is the percentages of students at performance levels. For simplicity, only the percentages at or above proficiency will be considered.

Matched Students Method

The Matched Student Method is also known as cohort analysis, and is the most reliable method for comparing achievement over years. A cohort is the same group of students followed over time. Only students with test scores for two successive years are included in the analysis for a pair of years.

Matching students is labor-intensive when all data are on paper and the work must be performed manually. To use a computer database, a school or district must assign each student a permanent identification code. A relational database can store each year of data and link scores for each student across years (or data tables). Many database programs can easily match students and summarize data as percentages at various performance levels.

Advantages and Disadvantages

Advantage: It is the most accurate method and least prone to spurious changes unrelated to true school program changes.

Disadvantage: The group of matched students may be much smaller than, and not very representative of, the total student population in a school. Second, manual matching of student records is not practical for large schools; a computer database that can link students based on a unique, permanent code for each student is needed.

When accountability stakes are high, it is feared that some schools may not provide services to mobile students excluded from the analysis –– often the students with the greatest needs. To counter this, two reports might be presented  –– one report of year-end scores for all students, and another report of change scores for matched students.

LAUSD Empirical Study

The Assessment Department of the Los Angeles Unified School District (LAUSD) conducted an empirical study and found the Matched Student Method
 to be superior. LAUSD examined several options for analyzing matched student data and concluded that the “adjusted gain scores” was preferable. The procedure is based on the Method of Adjusted Averages
. The procedure is simple:

· cluster schools into bands (four or five) based on school scores for the previous year (e.g., percent of students at or above proficiency);

· compute the change score for matched students for each school in a band (second-year average score minus first-year average score);

· compute the average change score for all schools in a band; and then

· subtract a school’s change score from the average gain score for its band to derive the adjusted average.

Quasi-Cohort Method

The Quasi-Cohort Method produces reliable results when student mobility in a school or district is not extremely high, perhaps above 30 percent. It can be used when a school or district has only grade-level data for each year. For example, the California Department of Education’s Web site reports 2001 STAR results as the percentages of students by grade level who are at or above the 50 percentile on SAT-9 and at each performance level on the California Standards Test (for English-language arts).

The Quasi-Cohort Method has also been called the Quasi-Longitudinal method by Dale Carlson. In his presentation at the CRESST conference in 2000, his findings from an empirical study indicated that this method is sufficiently accurate in measuring school change. Carr and Artman (2002)
 use the term, Diagonal Whole School Analysis, and describe step-by-step how to calculate school results.

The procedure is quite simple. The grade levels of students that do not progress from one year to the next in a school are ignored. The data in the analysis are for students in grade levels that advance from one year to the next in a school.

Consider the case of an elementary school with grades K-5. The SAT-9 is administered in grades 2-5. Most, if not all, students advance from grades 2-4 in 2000 to grades 3-5 in 2001 –– the quasi-cohort of students tested on SAT-9. It is called a quasi-cohort because some students are not promoted or do not have test scores for both years. Compute the school summary statistic (e.g., percent at or above proficiency) based on students in grades 2-4 for 2000, and for students in grades 3-5 for 2001. The difference in school scores from 2000 to 2001 is the school’s change score.

This procedure is repeated for each pair of years to yield a pattern across years when the same test is used each year (e.g., SAT-9). For example, obtain growth results for 1998-99, 1999-2000, and 2000-01. Does the pattern of change scores indicate consistent improvement (positive change scores) or decline (negative change scores), or no change (zero change scores)?

How should a school average for a particular year be computed from grade level data? Avoid computing the simple average of grade levels. The weighted average method is accurate for computing a school score. Compute the weighted average by:

· multiplying the number of students tested by the percent of students at or above proficiency for each grade level, yielding the Grade Sum for each grade level;

· add the Grade Sum for the grade levels, yielding the School Sum; and

· divide by the total number of students tested, yielding the School Average.

Advantages and Disadvantages

Advantage: This method is not as reliable as the Matched Students Method, but it can be sufficiently accurate at identifying true change in student achievement in a school. The computations can be done manually or using a computer program (see the Quasi-Cohort Templates below).

Disadvantage: It does not include all students in the school in the analysis. The report of year-to-year progress for the quasi-cohort can be offset by also reporting year-end results for all students in the school.

Quasi-Cohort Templates

Microsoft Excel templates
 for calculating school scores using the Quasi-Cohort Method are available for several school configurations (grades 2-5, 6-8, and 9-11). The templates were designed for 1999 through 2001 SAT-9 data. Changing titles to reflect other assessments and adjusting or adding years can be easily made.

The data tables use color-coding to assist in following a grade level diagonally as students progress from grade to grade each year. Year-to-year gains are computed for each pair of years. This analytical approach follows the philosophy that a truly improving school shows a pattern of incremental improvement over years.

The Quasi-Cohort template has two spreadsheets:

· Sheet one (Data) is for entering grade-level data ​​–– the number of students and percent at or above proficiency for each grade. The sheet is designed for manually pasting rows of data into the left side from the California Department of Education’s Web site of S.T.A.R. results. The right side of the sheet rearranges data to be in ascending years and computes school-level data. School results are rounded to the nearest whole number.

· Sheet two (Tables) rearranges the order of tests to reading, language, and mathematics, and creates data tables that can be printed or pasted into a Word document. Change scores are the simple subtraction of Year 1 from Year 2 to yield a positive score (gain) or negative score (loss) for any two consecutive years.

Golden Bear Elementary is a fictitious school created for an example of a completed spreadsheet and data tables. The color-coded tables could be made into transparencies for oral presentations.

Results are shown for Golden Bear for 1998 to 2001. In 1998, 15 percent of students in grades 2-4 were at or above the 50th percentile on the SAT-9 reading test. In 1999, 27 percent of students in grades 3-5 were at or above the criterion. There was an increase of 12 percent. It can be inferred that there was school program improvement in 1999. From 1999 to 2000, there was an increase of 3 percent. From 2000 to 2001, there was a loss of 2 percent. There was a net increase of 13 percent from 1998 to 2001.

Whole School Method

A summary statistic (e.g., percentage of students at or above proficiency) for all students with test scores in one year in a school is compared to the summary statistic for another year. Usually, a relatively large number of students are not the same students from one year to the next. This method is the basis for computing California’s API.
Empirical studies have indicated that this is the least reliable method for analyzing school change. It is difficult to know whether school changes in student achievement are due mainly to changes in the student population or the instructional program.

Advantages and Disadvantages

Advantage: All students tested in the school are included in the analysis – holding the school accountable for all students.

Disadvantage: It is the least reliable method for analyzing school change due to the impact of program changes rather than changes in the student population.

( WestEd, 2002
� Appendix A of LAUSD Pilot Study report, (LAUSDREPORT.PDF, file format requires Acrobat Reader to open)


� See ERIC for online reference to the Method of Adjusted Averages (� HYPERLINK "http://ericir.sunsite.syr.edu/plweb-cgi/fastweb?getdoc+ericdb2+ericdb+742881+0+wAAA+%28Method%26of%26Adjusted%26Averages%29" ��MethodAdjAve�)


� John Carr & Elaine Artman, The Bottom-Up Simple Approach to School Accountability and Improvement (Norwood, MA: Christopher-Gordon Publishers, 2002, � HYPERLINK "http://www.christopher-gordon.com" ��www.christopher-gordon.com� or www.wested.org)


� Microsoft Excel templates were developed by the Northern California Comprehensive Assistance Center at WestEd
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