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4 Informed Decision-Making

Overview

Introduction

The Denver Public Schools and Denver Classroom Teachers Association are co-sponsoring
a four-year initiative in teacher accountability and improvement, the Pay for Performance
(PFP) Pilot. This pilot is designed to establish a linkage between teacher compensation and
student achievement.

The Community Training and Assistance Center (CTAC) has been commissioned by
the sponsoring parties to conduct a comprehensive study of the impact of the pilot. The
study has two formal reporting points. The first, at the pilot’s mid-point, is presented in the
December 2001 report, Pathway to Results: Pay for Performance in Denver. The second will be
presented in December 2003.

The Community Training and Assistance Center

In November 1999, CTAC was selected to conduct the study of the pilot, and to provide
technical assistance to help assure a pilot of quality and integrity. CTAC has been providing
technical assistance to school systems and community organizations throughout the United
States since 1979. In particular, the Center provides multi-year technical assistance to major
urban school districts attempting to improve student achievement, parent and community
involvement, and overall school performance and accountability. At the community level, the
Center also assists more than 90 non-profit organizations and community agencies each year.

Purpose

The purpose of this report is to present student achievement and classroom performance
data in several different comparisons, to discuss the value and applications of each compari-
son, and to advance the district’s efforts to analyze and use student achievement data. The
report frames both student and classroom level data. Further, it analyzes what can be
learned from a range of data presentations.

The statistical comparisons presented are descriptive rather than inferential. Part of the
intent is to indicate what can and cannot fairly be inferred from standardized test results. In
addition, each presentation suggests a range of questions that, when addressed, will lead to a
much clearer picture of student achievement, teacher success, and school trends.

As interest in accountability continues to grow, any performance system which attempts
to link teacher compensation with student achievement—and any other accountability sys-
tem that 1s based on student achievement—will require reliable ways to examine student
achievement at the classroom level. In this context, this report frames questions about data
and provides demonstrations of ways to present student achievement results to schools.

Contents

The charts in this report, identified as Figures and labeled according to chapter and section,
are presented in a planned sequence. In each chapter, the first few figures are described in
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detail. As subsequent figures are presented, there is less description of what the different
parts of the figures represent and more analysis as to what they mean or the questions they
raise. Since each figure is complex, and since similar looking figures are used for very
different comparisons, we recommend reading the report in sequential order.

The data presentations draw primarily from the Iowa Test of Basic Skills (ITBS). The
ITBS is currently the only assessment in the Denver Public Schools that is widely used at
many grades and is appropriately scaled to compare individual student performance from
year to year. The results of the Colorado Student Assessment Program (CSAP) are included
in Chapter II, but CSAP cannot yet be used to make year-to-year, individual student gain
comparisons. As CSAP progresses, the Colorado Department of Education has indicated
that more longitudinal analysis will be possible.

The data from the Pay for Performance pilot schools are presented in several cate-
gories. Chapter I provides comparisons of student performance by ethnicity and socioeco-
nomic status. Chapter II presents teacher results by school; ITBS and CSAP comparisons
for grade four; two-class comparisons by teacher and school, covering grades 4 and 5; and
cohort comparisons by teacher and school, covering grades 3-5. Chapter III focuses on
individual teacher results. These include two-year comparisons for selected teachers, three-
teacher comparisons for selected schools and grades, and classroom comparisons by socioeco-
nomic status.

For purposes of confidentiality, neither pilot schools nor teachers are identified by name
in this report. Schools have been assigned letter designations, and teachers within schools
have been assigned letters and numbers that associate them with their schools.

The Challenges Ahead

Many accountability systems, including the Pay for Performance Pilot, are exploring the
viability of using student achievement results at the classroom level as part of a new teacher
compensation system. For any school district, this is a significant undertaking. It requires a
district-wide capacity to collect and analyze data that accurately reflect: students’ starting
places for a particular classroom year; classroom content delivered by the teacher; students
who move, leave, are absent, have language difficulties or special needs, or who otherwise
should be considered separately from the rest of a classroom; relevant teacher and school
factors; the validity and reliability of the assessments being used; and the statistical validity
of results being presented.

These are major challenges. By addressing these challenges, a district achieves a better
understanding of current performance and is far more able to make instructional improve-
ments which demonstrably benefit students. This establishes the foundation for informed
decision-making and better results.
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C/?&lp ter 1 Comparisons of Performance by Selected Demographics

Chapter I provides a broad context for understanding student achievement data. Using ITBS
data, this chapter presents two general comparisons of the student population in the pilot
and control schools. The first compares students in the four major ethnic groups. The second
compares students in two groups based on socioeconomic status.

Ethnicity by School
Figure Description
Figures 1-A-1 and 1-A-2 show Spring 2001 ITBS total reading results for third grade

students. The results are disaggregated by student ethnicity for each pilot school, using
the four major ethnic groups present within the district.

e Each school is represented by a letter along the x-axis.

e The bars within each chart represent different ethnic groups within the school, as
shown in the key.

e The number found at the bottom of each bar shows the number of students in this
particular ethnic group, grade and school for whom test scores were available.

e The national percentiles are listed on the left of the chart, the y-axis.

e The height of the bar represents the mean national percentile of the students on the
third grade ITBS total reading test.

e The black symbol, which will be referred to as a “butterfly” throughout this report,
indicates the average national percentile for all students in this grade—the four ethnic
groups combined—for this school. The number over the butterfly is the total number of
students in this grade and school.

e On the far right of both figures, the pilot and control school averages for these groups
are presented for comparison purposes.

Examples

School E had four Asian students (blue bar), 12 black students (red bar), 28 Hispanic stu-
dents (green bar), and four white students (purple bar) in third grade who took the ITBS
reading test in 2001. While the average scores for all of the groups at this school were low,
most being near the 20th national percentile, the four white students performed at a lower
level than their classmates. The performance of the Hispanic students at this school was con-
sistent with that of Hispanic students in the pilot schools as a group and slightly above the
average of the Hispanic students at the control schools. In some schools, such as School D,
there was large variation across the three groups within the school. There were no scores
reported for third grade Asian students for this school.

Caution should be exercised when looking at such data, as the bars with small numbers
of students are not statistically significant. If a particular group has only a few students, the
impact of an individual child’s score is magnified in the average, and the result presented
cannot be assumed to represent the group as a whole.

Socioeconomic Status by School
Figure Description

Figures 1-B and 1-C (p. 9) compare scores for third grade students who receive free or
reduced price lunch to those students who pay for their lunch. Eligibility for free or reduced
price lunch is the standard measure used by school systems to indicate socioeconomic status.

e The scores for each school are divided into two bars. The blue bar represents students who pay
for their own lunch. The red bar represents students in the free or reduced price lunch group.

e The black butterfly between each set of red and blue bars represents the average
performance of all students combined in the school.
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Ethnicity by School — Grade 3
Spring 2001 ITBS Reading

Fig, 1-A-1
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Please note: For all data presentation figures in Chapter 1, additional statistical data are presented
in the Appendix.
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e A letter identifies each school across the bottom of the chart (the x-axis). These letters
correspond to the letters on the x-axis in the previous figures.

e The y-axis contains the scale for the national percentiles.

e The number within each bar is the number of students in each particular group and the
number over the butterfly is the total number of students tested for this school.

e The last two sets of bars present the overall average for each group of students for the
pilot schools and for the control schools.

Ranking by Scores of Free/Reduced Lunch Students

In Figure 1-B, schools are ranked from left to right by the scores of the students in the free
or reduced lunch group.

e The school with the highest average national percentile for these students is at the far
left and the school with the lowest average is at the far right. For example, the two
students at School L who receive subsidized lunch had a mean score at the 78th per-
centile, the highest mean score of any of the students in the free/reduced lunch group
in the pilot schools for this grade. However, one should exercise caution in making
broad generalizations based on results of a small number of students in a group.

o At the other end of the range, School B had 64 students in this group whose average
national percentile was 10.

e For this grade and year, pilot school students outperformed control school students on the ITBS.

e Only four pilot schools have students in the “pays own” category who equal or exceed
the pilot average for that category. These schools tend to have the fewest students in the
free/reduced lunch group.

e Another way to look at these data is to compare the distance between the groups. For
example, there is a large gap between the average national percentile of the pays own
group and the students in the free/reduced lunch group. This performance gap is
repeated in many but not all of the individual schools. In most schools where there is
not a significant gap, both groups of students are performing below the 40th percentile
(Schools J, D, B). On the other hand, in schools where there is a significant distance
between the two groups, the students who pay for their lunch perform much higher
than the students in the free and reduced lunch group.

Ranking by Percent of Free/Reduced Lunch Students

The schools in Figure 1-C are ranked by the percentage of students in this category instead of
the scores of the students in this group. The data presented in Figure 1-C is identical to that
in Figure 1-B. However, this ranking highlights different information. It should be noted that
the percentage of students in the category or group is based on the total number of students
in the grade at each school, not the number of students for whom scores were available.

e The generalization that schools with the highest percentage of students eligible for free or
reduced lunch perform at a lower level may be questioned when one looks at the results
presented in Figure 1-C.The schools on the far left of this figure (Schools D, E and J) have
the highest percentages of students in this group. However, the free/reduced lunch students
in this group of schools outperformed similar students in the next four schools (Schools B,
I, C, F) which have smaller populations of students who are eligible for free/reduced lunch.

e School ] had 35 students in the free/reduced lunch group whose mean percentile is 34, nearly
as high as any school except School L, which had only two free/reduced lunch students.



Socioeconomic Status by School — Grade 3

Spring 2001

ITBS Reading

CuarTiRr 1

ITBS National Percentile

100

80

o
o

N
o

20

Fig. 1-B

28 2 (63 19 [46| 9

34 38 |3 35 |43 47 39 86 |3 45 38 46 (12|36 |2 6]

6 64 317 488 7451255

ITBS National Percentile

O A " e "y Tk e " E T FE T "D T B Pilot | Control
Schools Ranked by Scores of F/R Students
. Free/Reduced X Average
Fig. 1-C

100

80

o
(@]

40

3 35

6 64 12 36 39 86 38|46 [34 38 43 47 63 19 [46 9 |28 2 317 488 7451255

B | C F G K A H
Schools Ranked by % of F/R Students

. Free/Reduced

L

Pilot  Control

X Average




10 Informed Decision-Making

Use of this Data Presentation

It is essential to consider teacher and classroom results in the context of their schools and
of the district. If a teacher’ class is significantly different from other classes in his or her
school, or if his or her results are different for the class as a whole or a particular group
of students within the class, these results are more noteworthy in the context of school and
district results. These figures show the wide variations in school composition and school
results with respect to two of the most widely noted demographic factors.
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C/?&lp ter Il Comparisons of Performance by Teacher and School

This chapter presents a range of results using both the Iowa Test of Basic Skills (ITBS) and
the Colorado Student Assessment Program (CSAP).

Tivo-Year Comparison of ITBS and CSAP Results by Teacher

Figures 2-A-1 through 2-A-4 compare fourth grade teachers over two years for ITBS and
CSAP.The scores presented for the teachers are for their students in the 1999-2000 school
year (blue bar) and their students in the 2000-2001 school year (red bar). Fourth grade
teachers are used for this comparison because this is the only grade for which two years
of comparative data are available on both tests.

Figure Description

Figure 2-A-1 (p. 13) shows ITBS reading scores and Figure 2-A-2 the CSAP reading scores
for a group of teachers within four schools (Schools A, B, C, and F). Figures 2-A-3 and 2-
A-4 (p. 15) show similar comparisons for another group of teachers in four other schools (E,
G, H and J). Only teachers for whom there were two years of data are included.

e The x-axis shows the letters (indicating the school) and numbers used to label individual
teachers. For example, Teachers A1, A2, and A3 all teach in School A.

e The bars and butterflies in each set of columns represent either a particular teacher’s results,
or the results for all students in the school. It should be noted that each teacher’s bar repre-
sents all of the students in the teacher’s class for whom scores were available.

e Each bar in the ITBS chart corresponds to the bar below it in the CSAP chart. How-
ever, since some students may not have taken one of the tests, the numbers may not
always be the same.

e On the ITBS charts, the y-axis is the national percentile scale. Each bar represents the
mean or average national percentile scores on the ITBS reading test.

® On the CSAP charts, the scale on the y-axis is zero to 100%. The bar represents the
percent of students in the classroom who scored proficient or advanced on CSAP.

e The two scales represented by the ITBS and the CSAP are not directly comparable, but
provide an indication of how the students in each teacher’s classes performed on these
two different assessments, and highlight differences from one year to the next.

e The butterflies on or below each set of bars show the difference between the 2000
and 2001 students on each test, as represented by the distance of the butterfly from zero.
For example, Teacher A1’s students in 2001 performed 8 percentile points lower on the
ITBS than his or her students in 2000. The butterfly is positioned 8 percentile points
below zero, or -8.

e The numbers in the top of each bar for both the ITBS and the CSAP are the number
of students in the class for whom scores are available.

e At the right of each group of teachers, their school’s results are presented. These results
include all fourth grade students in that school who took the test that year. For example,
Teachers A1, A2, and A3 are followed by the total results for School A.
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* In some cases, the number of students for the school is greater than the total of the
number for the teachers shown for that school. There are two possible explanations for
this difference. First, some teachers may have been in a school for only one year. These
teachers cannot be included in a two-year comparison. Second, teacher information was
not available for all students. Students whose scores were not connected to a particular
teacher could not be included at the teacher level. For example, School B has only one
teacher with sufficient data on both measures for two years (Teacher B1), but the total
students represented in the school column includes at least one additional class.

Example One: School A

School A has three fourth grade teachers who have been at the school for two or more
years. The scores of their students for 1999-2000 (blue bar) and 2000-2001 (red bar) are
represented by the first group of bars in Figures 2-A-1 and 2-A-2.

e Teacher A1’ students in 2000 performed better than did his or her 2001 students on
both tests. This difference is shown both by the height of the bars for these two years
and by the butterfly towards the bottom of each chart.

e For Teacher A2, the reverse was true. The 2001 class performed much better on both
tests than the 2000 class, again shown both by the relative height of the bars and the
distance of the butterfly above zero. In this class, the students in 2001 scored 13 per-
centile points above the previous year’s class on the I'TBS and had an 18 point increase
in the percent of students scoring proficient or advanced on the CSAP.

e Teacher A3 shows yet another result: a loss of 10 percentile points on ITBS, but a gain
of 7% in the number of students at proficient or advanced on CSAP.

e Despite the differences among these three teachers, the school averages for School A are
relatively close for both years on both tests: showing a very slight gain (one percentile
point) for ITBS and a virtual tie (less than one percent difterence) for CSAP.

The numbers of students taking each test are also important. The total number of stu-
dents for teachers A1, A2 and A3 who took the ITBS in 2000 is 74 (26+24+24), while the
school total is 91, a difference of 17 students. This could indicate an additional class, possibly
taught by a new teacher. In 2001, by contrast, the total number of students for the three
teachers is 76, and the total for the school is 78, a difference of only two students. Why are
17 students not accounted for in one year and only two the next? Perhaps the school had
four fourth grade classrooms in 1999-2000, and only three in 2000-2001. Another possibility
might be that different students were excluded or included on test-taking day. These kinds
of differences, if not accounted for, can skew the results of an analysis.

Figures 2-A-3 and 2-A-4 (p. 15) are a continuation of the comparison of ITBS and
CSAP scores in the last two figures. They cover four more Schools: E, G, H and ].
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CSAP/ITBS Two Year Comparison by Teacher— Grade 4

ITBS Reading by Teacher

Fig. 2-A-1
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Example Tiwvo: School |

Both teachers shown in School J had significant increases in I'TBS from 2000 to 2001,
percentile gains of 17 and 22 percentile points, respectively (Fig. 2-A-3). But the CSAP
results (Fig. 2-A-4) for these same classes are strikingly different.

e Of the students in Teacher J1% class in 2000, 13% had scores of proficient or advanced
on the CSAP while 8% of the students in 2001 were proficient or advanced. The stu-
dents in the 2000 class had a mean score on the I'TBS at the 29th national percentile
and the class of 2001 had a mean score at the 46th percentile.

* By comparison, Teacher J2’s students present a very different story. Teacher J2’s students
for both years scored nearly the same as the students in Teacher J1%s classes on the ITBS:
25th percentile in 2000 and 47th percentile in 2001. However, Teacher J2’s students
scored much higher on CSAP in both years.

e It is possible that the explanation for these results lies in the numbers of students tested,
the availability of appropriate tests for non-native English speakers, or some other student
variable. It is also possible that Teacher J2 is doing something in his or her class that is
more effective on CSAP than Teacher J1’s methods. This difference warrants exploration
by the school.

° A similar discrepancy appears to exist for Teacher G1, where I'TBS scores are equivalent
for both years (about 30th percentile), while the students in 2000 outperformed the
2001 class on CSAP by 18 percentage points. For the school as a whole, by contrast,
scores for both ITBS and CSAP went up from 2000 to 2001. Two years worth of scores
for both tests are only available for one teacher at School G, though many more stu-
dents took the test. This is another instance where the school needs to identify why the
students in Teacher G1’s class show such difterent results on CSAP from the other stu-
dents in the same grade and school.

Some additional observations:

e None of the fifteen children in Teacher E2 class in 2000 scored proficient or advanced
on CSAP.Thus, his or her class has no blue bar.

e In addition to the differences between the tests, there may be a difference in who takes
each test, or whose scores are reported. For example, in School J, 31 students took both
tests in 2001, but 34 students took CSAP in 2000 while only 21 students had scores on
the ITBS in 2000.

* Considerably more students took CSAP in School G than took ITBS in 2000, but
there was no difference in 2001.

Test Group Differences

These differences might be attributable to state and district policy regarding the exclusion
of students from taking the test. The CSAP is required for all students. However, a Spanish
language version is available at some grades and in some content areas (i.e., reading and
writing). The district has exclusion criteria for identifying students who should not be
tested on the I'TBS or whose scores should be excluded from reporting, which can be used at
the discretion of the principal or Student Services. In addition, there is a Spanish language
test, Aprenda, which is given to some non-English speaking students in place of the ITBS.
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CSAP/ITBS Two Year Comparison by Teacher— Grade 4

ITBS National Percentile
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Fig. 2-A-3
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Comparability of lest Instruments

Initially, it might seem possible to conclude from the data that students who perform well
on one test perform well on the other. Students at Schools A and H seem to have done
well on both, for example. School E students did not perform especially well on either test.
However, given the different numbers of students, the different scales (national percentile
and percent proficient or advanced), and the instances of differences shown by the same
students on the two tests, this statement seems to apply only in the most general sense.

School Variation

As in most other cases, there is much less variation between the two years by school than
by teacher. This is most likely due to the larger number of students in the school level
analysis. The variations for teachers from one year to the next are considerably greater.

e School A shows little variation between the two years, for example, despite the wide
variation among its teachers.

e Two schools show a variation of more than 10 points on one of the tests. School F
students moved from 48% proficient and advanced on CSAP in 2000 to 64% proficient
or advanced in 2001. Also, School J had a percentile point gain of 15 points for ITBS
from 2000 to 2001, but only a small increase for CSAP.

e School B had the widest negative difference in performance between the two years.
School B students scored 7 percentile points lower in 2001 on the ITBS (27th per-
centile) than in 2000 (34th percentile).

Gains and Losses

When discussing variations in test results from one year to the next, one often speaks in
terms of “gains” and “losses.” At this mid-point, however, with only two years of data to
look at, these terms may be misleading. A teacher may be said to have shown a gain if
this year’s class performs much better than last year’s class on the same test. Since different
students are tested in the two years, however, different results are to be expected. How can
one separate the differences attributable to the teacher from the difterences attributable to
the students? When a teacher’s performance can be tracked for three or more years, the
performance can be assessed with greater confidence. Three years of consistent improvement
for a teacher is more likely to represent true performance than one year. Even then,
however, comparisons among classes composed of entirely different students may cloud
differences between one class of children and another.
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Multiple Measures

The purpose of looking at multiple measures is to see if results are consistent across
different measurements. Since these are different tests using different measuring systems,
variation is natural. These results do serve to indicate, however, that no one test or test
score fully describes achievement.

Tivo-Class Comparison of ITBS Results by Teacher

Figures 2-B-1a and 2-B-1b (pp. 18 and 19) compare 16 individual fourth grade teachers
over two years of classes using the ITBS. Figures 2-B-2a and 2-B-2b (p. 21) compare 18
individual fifth grade teachers over two years. All of the teachers in this group have taught
in the same school and grade for the 1999-2000 and 2000-2001 school years.

Figure Description

e For each teacher, the two bars represent different classes at the same grade level. The
blue bar for each teacher represents the mean national percentile score of the students
in his or her 1999-2000 fourth grade or fifth grade class, while the green bar represents
that teacher’s 2000-2001 fourth or fifth grade class. It is extremely important to bear in
mind that these bars represent different groups of students for each year, but the same teacher.
Teachers for whom fewer than 10 student scores were recorded for either year were
excluded from the analysis.

e These figures are labeled as in the previous figures (e.g. teachers labeled A1, A2, and
A3 teach in School A).

e The numbers at the top of each bar are the number of students whose scores are
included in the analysis. Some schools have several teachers for fourth grade; others
have only one (or only one for whom data are available). There is some overlap
between teachers shown in this set of figures with those shown in the ITBS/CSAP
comparison figures. However, the overlap is only partial since those comparisons
required teachers to have sufficient data for two years on two measures while these
require only that the teacher teach the same grade in the same school for two years.
As in the previous set of figures, the butterflies show the percentile point change for
all of the students in each classroom or school.

17
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Two Classes by Teacher— Grade 4
ITBS Reading 2000 & 2001

Fig. 2-B-1a
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Example One: Fourth Grade

School A

Figures 2-B-1a and 2-B-1b compare fourth grade teachers at seven of the pilot schools.
School A shows three teachers with different classroom results for the two years. Teacher
A2’ class in 2001 performed better than the 2000 class by about 13 percentile points.
The students in Teacher A1’s class in 2001 and the students in Teacher A3’ class in 2001
dropped by 8 and 10 percentile points, respectively. Despite these variations, the overall
school average shows little change.

School |
School J shows a substantial difference between the fourth graders in 2000 and 2001 for
both teachers and for the school as a whole. The students in 2000 had an average at the 29th
percentile while the students in the 2001 class performed at the 45th percentile.

The purpose of this type of comparison is to show differences by teacher from one year
(one class) to the next. As the figures show, some teachers had increases from one class to
the next, others had decreases, and still others had little or no change.

e Class to class comparisons show how classroom average test scores vary from year to
year even when the teacher for both classes is the same.

e These comparisons also demonstrate how school averages mask differences among
teachers. In Schools E and A, for example, a school average of little or no change hides
the significant variation among the teachers from one year to the next.
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Two Classes by Teacher— Grade 4
ITBS Reading 2000 & 2001

Fig. 2-B-1b
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Testing Conventional Wisdom

These figures are also useful in illustrating the limitations of conventional approaches to
understanding school and student achievement. They demonstrate how preliminary indica-
tions of classroom results do not necessarily lead to fair and appropriate conclusions about
teacher performance. The following are four such examples.

e In a testing program that produces class-to-class results, one common interpretation
would be to consider teachers such as those in School H to be excellent teachers, while
considering teachers in Schools B, C or E to be lower performing. This conclusion may
not be justified, however, without information about demographic and programmatic
differences between these schools and their students. Comparisons of different students
from one year to the next do not reveal the amount each group of students has gained
over the previous year. Teachers in Schools B, C, or E may have advanced their students
more than the teachers in School H. These charts compare achievement in a given year
for two different groups of children, but do not show student growth.

e Another conclusion that might be reached is that the teachers in School J (see
Fig. 2-B-1b) have improved more than others. This may prove to be true, but the data
do not yet fully support this conclusion. First, two years are not sufficient to establish a
trend or pattern of performance. Second, it is essential to know what else may have
taken place at that school. While both teachers at this school have shown significant
improvement between one year and the next, it is worth exploring whether the school
has instituted changes that might account for this improvement. What is different about
the students in 2000 as compared with the students in 2001? Is it something about the
students themselves, or something difterent about the curriculum or instruction they
have received?
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e A third possible conclusion would be that one teacher at a school is really better than
the others. This depends on one’s definition of a better teacher. At School E, for example,
fourth grade Teacher E1 had classes with significantly higher scores than Teacher E2 or
E3. But the students in Teacher E2% class in 2001 scored much higher than the students
in his or her class in 2000. What are we able to conclude about these teachers? Among
other questions, we would need to know why Teacher E1 had students near the 40th
percentile both years, while Teacher E2 had students at the 10th percentile (2000) and
the 24th (2001). Did they score at these levels the previous years? Is one a class for
English-language learners? Are there other reasons for this difference?

e Finally, one might be tempted to conclude that School H is the best school in this
group, followed by School A. Again, while these may be excellent schools, it depends
on the definition of “best”. Is the best school the one with the highest scores, or the
one that advances its students the farthest?

Example Tivo: Fifth Grade

Figures 2-B-2a and 2-B-2b compare the same schools but different teachers. The teachers
in these figures teach fifth grade. Again, each bar represents a different year’s students; the
blue bar is the 1999-2000 class and the green bar is the 2000-2001 class.

e In School B, Teacher B1% classes score at the same level both years, the 12th percentile.
Teacher B2’ classes are very different from one year to the next. How can this differ-
ence be accounted for? For such teachers as B2 or F1, who also had a significant differ-
ence from one year to the next, the answers to these questions will most likely be
found at the schools or in the classrooms—changes in approach, teacher illness, a few
students who scored near zero for some reason in one year. Large changes such as these
suggest that a particular situation or triggering event may have affected the results.

e Variation between schools is likely to be strongly linked to demographic factors, or
to school factors such as programs or leadership. Variation from class to class within a
school may be linked to student differences. The use of heterogeneous grouping of stu-
dents is one factor that can result in such differences, particularly when instruction is not
differentiated based on the individual needs of the students. Other forms of differential
grouping or differences between the instructional programs or teachers can also result
in such diverse results. To determine the effect of a teacher on a class, these other differ-
ences need to be identified.
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ITBS Cohort Analysis for Grades 3-5

One of the most effective ways to account for student differences is to chart student
growth, as in Figures 2-C-1a-b, 2-C-2a-b and 2-C-3a-b. Most individual student factors
do not change from one year to the next (ethnicity, socioeconomic status). Comparing
students’ performance in one year to their performance in other years is an effective
method for seeing how far students have advanced from year to year. By using longitudinal
data on students, differences resulting from many demographic factors can be accounted
for. The remaining differences may then be attributed either to natural variability from
one year to the next (which can be tested statistically over time) or to differences between
teachers and instructional programs.

In addition, teacher results charted over several years will begin to demonstrate trends.

Figure Description

Figures 2-C-1 through 2-C-3 are comparisons of cohorts of students in grades three
through five. Cohort analysis shows the growth of a group of individual students as they
moved from one year to the next—a cohort. For all of the charts in this section, two scores
were required for each student. Teachers where fewer than 10 students had two years’ scores
were excluded from this analysis. Unlike the previous figures, these scores show the same students
over two years, and represent student growth.

e The red bar is the mean national percentile for this cohort of students on the May 2000
administration of the ITBS reading test. For the 2000 test, these students may have been
in different classes or even in different schools.

e The green bar is the mean national percentile based on this same cohort of students on
the ITBS reading test, administered in May 2001. Therefore, these figures show student
growth for a particular cohort of children—a cohort comprised of the students in a
particular class in 2001.

e To the extent that changes in a student’s score from one year to the next may reflect
teacher performance, that performance is represented in these charts.

Figures 2-C-1a and 1b show the third grade classes where scores were available for
students for both second grade (1999-2000) and third grade (2000-2001).

e Twenty-eight teachers at 10 pilot schools are presented across the two figures.

e As in previous figures, teachers within each school are identified by the letter of their
school and a number. Thus, Teachers A1, A2, and A3 all teach in School A. While School
A designates the same school for all three grades, Teacher A1 in third grade is a different
teacher from Teacher Al in 4th grade.

e As in previous charts, the number of students is included within the bars. Because each
set of two bars, red and green, represents two years’ scores for one group of students, the
number of students is only shown once.

e The butterflies represent the percentile change (gain or loss) from one year to the next.
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Cohort by Teacher— Grade 3
ITBS Reading 2000 & 2001
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Example One: School A

The mean national percentile for School A (see Fig. 2-C-1a) is based on all third grade stu-
dents in that school who took the ITBS reading test at School A last spring (2001) and for
whom the previous year’s scores are available. This includes students from the respective
classes of Teachers A1, A2 and A3, as well as for students from other third grade classes, if
any. The mean change in scores schoolwide between second and third grade for this school
is a drop of 15 percentile points, as represented both in the difference between the red and
green bars and in the butterfly’s position 15 percentile points below zero.

e Twenty-eight of Teacher Al’s students have scores for both second and third grade,
as shown by the number at the top of the first bar. Scores for these students dropped 10
percentile points from 1999-2000 to 2000-2001, the distance between the red and the
green bars. This percentile change is also indicated by the butterfly, which sits 10 per-
centile points below the zero line.

e Similarly, Teacher A2 had 26 students who took the I'TBS reading in Spring 2001 and
for whom scores are also available from Spring 2000. The mean change from second to
third grade for Teacher A2’ students is 17 percentile points, from the 67th percentile in
2000 to the 50th in 2001.This change of 17 percentile points is also represented by the
butterfly, which sits about 17 points below zero.
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Cohort by Teacher— Grade 3
ITBS Reading 2000 & 2001

Fig. 2-C-1b

100

80

60

40

207

ITBS National Percentile

-20

-40
El E2 B3 E Fl. 2 B3 F4 F Gl 62 G3 G H1 H2 H n 12 1

. Mean Percentile 2000 . Mean Percentile 2001 X Percentile Difference

Example Tivo: School G

School G in Figure 2-C-1b presents three third grade teachers for whom sufficient data are
available. As the figure shows, there is a large variation in mean students’ scores among these

three teachers.

e Teachers G1 and G3 show students who scored at the 59th percentile in second grade,
and dropped to 40th and 30th percentile respectively in the third grade.

e Teacher G2 had a group of students who scored much higher, around the 93rd per-
centile, and who dropped a very small amount—essentially an equivalent score. Could
this be a group of high performing student such as GATE students (gifted and talented)?

e The mean scores for School G, which also include four students from other classes, drop
from about the 72nd percentile to the 56th, or 16 percentile points.

Observation and Analysis

Figures 2-C-1a and 1b show a significant decrease in student scores from second to third
grade. District officials have noted an anomaly in third grade ITBS scores over the years,
which they refer to as the third grade dip. The anomaly is that ITBS scores across the district
drop considerably from second to third grade, such that Denver’s third grade scores are
consistently lower on the national percentile comparison than for second grade. Scores
tend to rise again from third to fourth grade, a result that might be considered a fourth
grade bounce or rebound.
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The district has advanced several theories to explain this result, most notably that test
instructions are read to second graders whereas third graders must read the instructions
themselves, and that second graders mark their answers in the test booklet whereas third
graders have a separate answer document. Since the test is administered in the same way
across the country and the results are used to create the norms, this explanation does not
adequately explain the problem. All third graders should be facing the same challenge as
Denver’s third graders, and the effect should be eliminated in the norming process.

It is possible that the test is not administered consistently, that the problem of having
to read instructions disproportionately affects lower performing or urban students, that the
norming group is not representative of the students in Denver, or that the curriculum is
not aligned with the measure. All of these might cause this result. It has been indicated
that district officials have sought the answer to this question from the test-maker, but that
a satisfactory explanation has not yet been found.

This districtwide trend, where I'TBS scores tend to drop from grades two to three and
rise again from grades three to four, must be taken into account when considering the
performance of individual teachers or schools. The challenge for the district is to develop
and test hypotheses which explain these events. Before a pay for performance system can
be adopted on a large scale, it will be essential to resolve this issue.

Observations: Third Grade

High Performing Students and the Third Grade Dip

In the pilot schools, students who start at a high point—above the 80th percentile—tend
to maintain their position while other students tend to have a drop in scores from second
to third grade. Does this occur at all schools? Among the pilots, three schools have one or
more classes where the mean score is at or above the 80th percentile in grade two. School
H has two such teachers. One class lost 10 percentile points, while the other lost only a
few. School L has one teacher whose students scored at the 91st percentile in second grade,
and dropped only slightly to the 88th percentile in grade three. On this evidence, high
performing second graders may be less susceptible to the third grade dip.

Low Performing Students and the Third Grade Dip

The three teachers at School E have students performing well below the 30th percentile,
both when they enter the third grade and at the end of the third grade as indicated by
their Spring 2001 scores. If the issue is that third graders have to read their own instructions,
perhaps high performing students make the transition easily. For low performing students,
the problem may lie in the test itself as much as the instructions, since low performing
students tend to perform poorly in both second and third grade. These figures provide
evidence in investigating the third grade dip, suggesting that it may aftect the highest and
lowest performing students the least.

Further analysis of district schools, as well as of national results through the test com-
pany, would be needed to confirm this hypothesis. These figures demonstrate how difter-
ent data presentations raise questions, indicate possible explanations, and provide direction
for further analysis.
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Classroom Composition

To understand results, it is essential to understand the impact of large variations in the
classroom composition among and within schools. For example, School D (p.23) has two
teachers with very different groups of students. Teacher D1’ students entered third grade
having scored at the 10th percentile as second graders, while Teacher D2’s students scored
at the 50th percentile in second grade. There are many possible explanations for these dif-
ferences, but an explanation should be sought. Is Teacher D1 a special education teacher?
Or is he or she a teacher of students who are not native English speakers? If so, this should
be considered both with regard to the teacher and to the overall school average. Other
explanations might also be appropriate.

Variability Among Schools

Variability decreases when school means are considered rather than individual classroom
means. School score changes from 2000 to 2001 range 16 percentile points—from no
change to a drop of 16 points. Teacher results range approximately 40 percentile points,
from gains of nearly 10 points (Teachers C1 and E3) to drops of 30 (Teachers C3 and G3).
The greater the numbers being observed, the greater the likelihood that the result will
regress to the mean, in this case “no change,” since extreme effects are minimized. It is
likely, as well, that teacher results over several years will also tend to average out, since the
extreme effects of one or two children in a particular class will also be minimized. While
two years of data provide a starting point, it will require additional years to make sound
judgments.

Fourth and Fifth Grades

Figures 2-C-2a and 2b, and 2-C-3a and 3b, should be read the same way as the third
grade presentations. They provide the same kinds of information. The ability to look at
several years of data adds additional power to the overall analysis. As in Figures 2-C-1a and
1b, these figures represent two years of data for the same children in each teacher’ class.
Since the teachers presented here are either fourth or fifth grade teachers, they are all
different individuals from those shown in the third grade figures.

Observations: Grades Four and Five

Fourth Grade Rebound

None of the schools in Figures 2-C-2a and 2b show a percentile loss between third and
fourth grade on I'TBS scores. This confirms but does not explain a third grade dip followed
by a rebound in fourth grade. Whatever loss is seen against national norms between second
and third grade seems to have been regained between third and fourth grade.

Variation for Higher Performing Classes

Students performing below the 60th percentile in third grade show greater gains in fourth
grade than students whose third grade scores were above the 60th percentile.
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Cohort by Teacher— Grade 4
ITBS Reading 2000 & 2001
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Fifth Grade Change

School grade change scores (the butterflies) hover much closer to zero for fifth grade than
for the previous two years (see Figures 2-C-3a and 3b). Classroom changes also appear to
be less pronounced. The percentile change across teachers from second to third grade is
approximately 40 percentile points (from 10 point gain to 30 point loss), and nearly as
large in the fourth grade at about 38 percentile points (from a gain of 36 points to a loss
of 1 or 2 points). It is significantly less in the fifth grade, going from a 10 point gain to a
10 point loss.

Variation of Scores for Younger Students

With regard to the extent of percentile gain or loss for different classes, concerns related
to the third grade dip have already been discussed. Another factor to be considered is the
tendency for greater variation in the scores of younger students, who are likely to be more
affected by such extraneous factors as how they feel on test day. For second and third
graders, test scores are likely to be more variable than for older students.

Omne Year’s Growth

In this context, it is extremely important to restate what percentile change means. A per-
centile score shows how students in a particular grade compare to a national sample of
students in the same grade. Students that score at the 50th percentile in fourth grade on
the fourth grade test and at the 50th percentile in fifth grade on the fifth grade test have,
on average, gained a full year, as measured by the ITBS.
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Cohort by Teacher— Grade 5
ITBS Reading 2000 & 2001
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The Growth of Individual Students

The figures shown in Chapter II demonstrate differences by classroom and teacher. We
have compared two different classes of children taught by the same teacher, we have looked
at how one class of children has performed on two different assessments, and we have shown
how an individual group of children has scored on the same assessment (ITBS) in two
successive years. These have helped illuminate the variations among tests and among different
groups of children, even with the same teacher, and have demonstrated the variability that
occurs even when we look at the same group of students over two years.

To this point in the report, however, we have not yet addressed the unit of analysis
that makes the most difference. That is, we have not yet looked at the progress of individual
students from one year to the next. In the figures that follow, we present groups of students
aggregated at the level of the individual teacher, but in a form that displays how each child
has progressed. We have seen in Chapter II how school averages often mask the differences
between classrooms; it is also true that classroom averages often mask the differences
between individual students. Chapter III presents individual student growth in the
context of the teacher, classroom and school.
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Comparisons of Growth by Teacher and Classroom

This chapter focuses on individual teacher results. In so doing, the chapter uses three types
of scatter charts to present and examine data.

e The first set (3-A-1 through 3-A-6) presents two classes of students for an individual
teacher (two different years). These are superimposed on top of each other, a method
which allows for a comparison between two classes taught by a single teacher in
different years.

e The second set (3-B-1 through 3-B-6) presents three teachers for the same grade at a
given school. These are charted simultaneously, allowing for comparisons across teachers
in a single year.

e The third set (3-C-1 through 3-C-6) presents the classes of two teachers, with the
students differentiated by socioeconomic status (free/reduced lunch).

The scatter charts in Chapter III are produced from the same data as in Chapter II, but
the presentation is different. This difference in presentation makes it possible to conduct
different kinds of analyses. All of the figures in Chapter III draw from I'TBS results, as this
is currently the only assessment in Denver that provides data appropriate for these analyses.
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Two Year Growth Comparisons by Teacher

Each chart in section 3-A represents an individual teacher who has been at the same school
and has taught the same grade for two years.

Figure Description

Teacher F2 (Figure 3-A-1)

e Teacher F2, who is represented in Figure 3-A-1, has taught fourth grade for at least
two years at the same school. His or her most recent two fourth grade classes are
shown in this figure, differentiated by color—red is the 1999-2000 class, and blue is
the 2000-2001 class.

e Across the bottom of the chart, the x-axis, are scores representing ITBS total reading
for students in Teacher F2’s fourth grade class the year before they entered that class,
when they were in third grade. As in Chapter 11, these students were probably not all
in the same class together, and some may have been in different schools.

e Grade four scores are presented along the y-axis, on the left side of the chart. Scores are
represented in NCE’s (Normal Curve Equivalent units). These are normalized standard
scores based on national percentiles which can be averaged and used in statistical analyses.

e In Figure 3-A-1, each dot represents a particular child in Teacher F2’s class. Taking any
such dot, reading down to the x-axis shows the student’s NCE score on ITBS taken at
the end of his or her third grade year. Reading across from the same dot to the y-axis
shows that child’s score at the end of his or her fourth grade year—after a year of time
spent in Teacher F2’s class.

e Thus, if a child scored at the 47th NCE in third grade, and the 41st NCE in the fourth
grade (as is the case with one child represented by a red dot) he or she may be said to
have lost ground against his or her peers nationally. If the child scored at the 48th NCE
in third grade and the 61st in fourth grade, he or she may be said to have gained ground.

Regression Lines

The diagonal lines are called regression lines or lines of best fit. They represent the average
change in scores from one year to the next. For example, if every child had the same score
in fourth grade as in third grade, all the dots representing these children would fall exactly
on a diagonal line running from (0,0) in the lower left hand corner to (100,100) in the
upper right hand corner. Naturally, the children’s actual test results do not come out this
way. Some children score higher than the previous year, some score lower. The red and blue
lines represent the average of the actual achievement of these two groups of children. In all
of the figures in this chapter, the black regression line is the average for all of the students
in the figure across all subgroups presented.

Two primary factors are important in considering the regression line.

e The first factor is the placement of the line in relation to the diagonal. A regression line
above the diagonal shows that the growth for a class or subgroup of students is greater
than one average year’s growth. A regression line below the diagonal indicates that stu-
dents are achieving less than one average year’s growth.

e The slope of the line is also important. If the line is lower than the diagonal at one end
and higher at the other, it is generally true that the students represented by the part of
the line below the diagonal are not gaining as much as their classmates whose scores are
above the diagonal.
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Fig. 3-A-1
Two Year Comparison — Teacher F2
ITBS Total Reading NCE
Comparison of Two Classes of Grade 4 Students: 1999-2000 & 2000-2001
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In Figure 3-A-1, the red regression line falls higher than the blue line, so we can see
that students in 1999-2000 (red) gained slightly more between third and fourth grade than
those students in the 2000-2001 class (blue). Since both lines are significantly above the
hypothetical growth pattern represented by the diagonal—in which every child scores at
the exact same NCE as in the previous year—we can see that both classes gained more
than an average year’s growth. Remembering the discussion of the third grade dip in
Chapter II, and the following year’s fourth grade rebound, we see that the data presented
in this figure confirms the general district pattern where the ground lost between second
and third grade appears to be made up between third and fourth grade.

Teacher F2’s students are widely spread from low to high performing in both classes.
A few students in the lower left quadrant started from a low position and lost ground,
which is not a positive outcome. There are also students who scored below the 40th NCE
in grade three but moved to the 40-60 NCE in grade four.

Teacher C5 (Figure 3-A-2)

This figure is similar to the previous one, but for a different teacher, C5, at a different
school.

e Students in this class are lower achieving than those in the previous class, since most
are clustered in the bottom half of the scale for both years.

e As with Teacher F2, Teacher C5’% students have performed similarly in the past two
years. In this case, the 2000-2001 students (blue) performed slightly better.

e There are a number of students in both years who started in third grade at a low position
and lost ground between third and fourth grade. These are seen in the dots below the
regression line in the lower left quadrant. There are also students who did much better
in fourth than in third grade, creating an average growth for the class as a whole of
more than one year.
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Fig. 3-A-2
Two Year Comparison — Teacher C5
ITBS Total Reading NCE
Comparison of Two Classes of Grade 4 Students: 1999-2000 & 2000-2001
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Formula for the Regression Line: Y = a + b(X) where
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Teacher C2 (Figure 3-A-3)

This figure represents another teacher at School C, Teacher C2, and presents some contrast
with Teacher C5.

e Teacher C2’s 2000-2001 class (blue) as a whole showed a gain over the previous year,
as in the other classes shown.

e The class of 1999-2000, however, shown in red, does not show the same pattern. The
red regression line hangs slightly below the diagonal indicating less than a year’s growth.
Looking at the red dots, from which the red regression line is derived, it is not hard to
see why. Nine low performing children in third grade lost significant ground between
third and fourth grade, as shown by the cluster of red dots well below the regression
line in the lower left quadrant.

Such a data presentation should prompt questions. Did something happen on test day
that might have disturbed some of these test takers? Was there a particular group in this
school that confronted a particular difficulty? Many students in Teacher C2’s class made
progress in both years. If there is not a clear explanation as to why this subgroup of
children failed to gain more, it is a question that should be explored by that teacher and
school. Since the pattern is not repeated in the following year, shown in blue on the
chart, it may not be a recurring problem.
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Fig. 3-A-3
Two Year Comparison —Teacher C2
ITBS Total Reading NCE
Comparison of Two Classes of Grade 4 Students: 1999-2000 & 2000-2001
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Teacher A3 (Figure 3-A-4)
Using the same approach, this figure shows the fifth grade class of Teacher A3.

e With a few notable exceptions, students in Teacher A3’ classes have shown similar gains
in each of the past two years. Three students in 1999-2000 performed at the bottom
of the class, and one student in the following year (a blue dot), scored only at the 19th
NCE in fourth grade after scoring at the 65th in third grade. This kind of result suggests
illness or some other problem particular to this child. Data presented in this way helps
identify particular children who may need special attention.

e It should be noted that students scoring far away from the regression line may be
“outliers.” Outliers are students with aberrant or extreme scores who often represent
special cases, or students who may differ from their classmates (i.e. gifted and talented,
non English speakers, etc.). Outliers are likely to influence the mean or regression line
significantly. An additional analysis may be run omitting these outliers, but our preference
is to leave them in initially, since they are the scores of real children whose performance

should be noted.

e Teacher A3’ two regression lines both show a similar slope. In the fourth grade examples,
most of the regression lines were considerably above the diagonal. They reflect more
than one year’s gain in the course of one year of school based on national norms. They
also reflect the fourth grade rebound mentioned previously.

e For Teacher A3, the regression lines both start above the diagonal for lower performing
students (the lower left quadrant) but the slope is below the diagonal for higher per-
forming students (the upper right quadrant). This indicates generally that this teacher’s
students who scored in the lower NCE range in third grade gained more on average in
the fourth grade than those who scored in the upper NCE range. In this case, however,
the outlier (blue dot) well below the regression line has pulled that line down, and
may account for this difference. When the number of children is small, one or two
students may significantly affect the regression line. Care must therefore be exercised in
drawing conclusions.

e The lower performing students average more than one year’s growth, while the higher
performing students average slightly less than one year’s growth.
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Fig. 3-A-4
Two Year Comparison —Teacher A3
ITBS Total Reading NCE
Comparison of Two Classes of Grade 5 Students: 1999-2000 & 2000-2001
100
School Year
[ Class of 1999-2000
[ Class of 2000-2001
80 F
I
I I
s
| |
60
1
()
T
o
19
(C]
40
20 T
0
20 40 60 80 100
Grade 4
Group N Mean (X) Mean (Y) Regression Equation R?
Class of 1999-2000 23 53.22 53.22 ¥ =19.10 + 0.64(X) .818
Class of 2000-2001 23 60.65 55.17 ¥ =14.38 + 0.67(X) 487
Combined Classes 46 56.93 54.20 Y =17.95+0.64(X) .638

Formula for the Regression Line: Y = a + b(X) where

Y = predicted performance in Grade 5

a = Y-intercept

b = slope

X = score in Grade 4



40 Informed Decision-Making

Teacher F1 (Figure 3-A-5)

This figure presents another fifth grade teacher, Teacher F1, and introduces additional
information onto the chart: class averages or means.

e Class means for both years have been included on this figure and the subsequent figures
in this section. The mean NCE score for Teacher F1’s 1999-2000 students in fourth
grade, represented by the vertical red line, was at the 45th NCE. The mean NCE score
for these same students in fifth grade, the horizontal red line, was the 49th NCE. This
group of students gained, on average, 4 NCE points from their fourth grade to their
fifth grade scores.

e The 2000-2001 students show a mean NCE of 43 as fourth graders and also as fifth
graders, represented by the vertical and horizontal blue lines.

e Since the 2000-2001 class shows one year’s growth overall, scoring at the same NCE,
one might expect this to be represented by a blue regression line close to the diagonal.
In fact, the regression line is slightly above the diagonal for the lower performing
students, and slightly below the diagonal at the upper end, but presents a slope and
placement very close to the diagonal.

e Students in the 1999-2000 class show their mean growth of 4 NCE points more at the
lower end, where the red regression line is well above the diagonal, than at the upper end.
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Fig. 3-A-5
Two Year Comparison — Teacher F1
ITBS Total Reading NCE
Comparison of Two Classes of Grade 5 Students: 1999-2000 & 2000-2001
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Combined Classes 49 43.61 46.39 Y= 9.82+0.84(X) 625

Formula for the Regression Line: Y = a + b(X) where
Y = predicted performance in Grade 5 b = slope
a = Y-intercept X = score in Grade 4
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Teacher D2 (Figure 3-A-6)
This figure presents one more fifth grade teacher, Teacher D2 at school D.

e School D is a lower performing school, as shown previously in Chapter II. In a compar-
ative ranking, School D is likely to come out at the low end.

e Looking at the student growth within this class, however, we see that Teacher D2’
1999-2000 class gained 5 NCE points from fourth to fifth grade, from the 29th to the
34th NCE. The 2000-2001 class gained 10 points from fourth to fifth grade, from the
22nd to 32nd NCE.

e In fourth grade, a total of 13 students in the two years show scores above the 30th
NCE in fourth grade. By fifth grade, 22 students for the two years combined show
scores above the 30th NCE.

e Viewed by level of performance alone, these classes are very low performing. However,
as shown in this figure, their rates of growth far exceed the average.
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Fig. 3-A-6
Two Year Comparison — Teacher D2

ITBS Total Reading NCE
Comparison of Two Classes of Grade 5 Students: 1999-2000 & 2000-2001
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Group N Mean (X) Mean (Y) Regression Equation R?
Class of 1999-2000 17 29.35 33.53 ¥ =21.62+0.41(X) 132
Class of 2000-2001 16 21.81 31.88 ¥ =14.30+0.81(X) 449
Combined Classes 33 25.70 32.73 Y =18.60 + 0.55(X) .259

Formula for the Regression Line: Y = a + b(X) where
Y = predicted performance in Grade 5 b = slope
a = Y-intercept X = score in Grade 4



44 Informed Decision-Making

Multi-Teacher Comparisons

This next data presentation illustrates the differences between three teachers. They teach at
the same grade level in the same school. This is essentially a side-by-side comparison. It
must be remembered that these classes—represented by the three colors—are composed
of different children, and that the data presented do not indicate whether the students are
homogeneously or heterogeneously grouped.

Figure Description

School C—Grade Three (Figure 3-B-1)

This figure presents three third grade teachers—C1, C2, and C3—at the same school,
School C, using spring 2000 and spring 2001 data.

e The teachers and their classes are differentiated with separate colors for students, means
and regression lines. While the data do not indicate the composition of these classes or
what may have taken place during the year, the presentation shows a marked difference
in outcome over the course of the year.

e Teacher C1, in red, shows a mean gain from the 40th to the 46th NCE for the year.
The regression line is somewhat above the diagonal for the lower performing students in
the lower left quadrant, and approaches the diagonal for the higher performing students.

e Teacher C2’ students, in blue, start out at the 50th NCE at the end of their second
grade year, but on average drop to the 43rd percentile at the end of third grade. This is
the third grade dip described in Chapter II. As observed earlier, the drop appears to be
less pronounced for the highest and lowest performing students. Teacher C2’ regression
line starts out above the diagonal but ends up below it.

e Teacher C3’ students, in green, show a mean NCE drop from 45 at the end of second
grade to 26 NCE at the end of third grade. The regression line also demonstrates this
substantial drop. The source of this drop is clear in the results of the individual children.
There is one possible outlier, who scored at the 20th NCE in second grade and near
zero in the third grade, possibly due to a scoring error.

e A large percentage of Teacher C3’s class started out between about the 40th and 63rd
NCE in second grade, however, and ended up between the 10th and 35th NCE the
following year. This kind of result needs to be examined at the school. A scoring problem
may be behind this drop, or a particular event such as a teacher illness or the death of
one of the children’s parents. A scoring problem can be corrected, and if a change or
event interrupted this class, it is likely that these children can make up the ground lost.
If correctable problems exist within the class, however, or if the reasons for the significant
drop are not known, they should be investigated.

e While Teacher C3’ results require investigation, so do teacher C1’s (red). Despite the
districtwide third grade dip, students in this teacher’s class showed a full year of gain, with
very few exceptions. This higher than average performance may also provide lessons for
the district.

e Comparing teachers over one year does not provide conclusive evidence as to the
success of these children or the performance of the teacher, but does yield information
upon which to base further questions.
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Three Teacher Comparison for School C— One Year
ITBS Total Reading NCE
Comparison of the Classes of Grade 3 Teachers: Spring 2000 to Spring 2001

Fig. 3-B-1
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Group N Mean (X) Mean (Y) Regression Equation R?
Teacher C1 17 39.71 45.53 ¥=13.19+0.81(X) .833
Teacher C2 19 49.84 43.11 ¥ =12.44 +0.62(X) 590
Teacher C3 19 44.84 26.11 ¥=11.96+0.32(X) 130
Combined Group 55 44.98 37.98 ¥ =12.30 + 0.57(X) .352

Formula for the Regression Line: ¥ = a + b(X) where

Y = predicted performance in Grade 3

a = Y-intercept

b = slope

X = score in Grade 2
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School C—Grade Four (Figure 3-B-2)

This figure presents data for three fourth grade teachers at the same school as the previous
figure, School C.These teachers are identified as Teachers C1, C3 and C4 for fourth grade.
Several observations can be made from this chart.

e First, these three teachers appear to have different student populations. Teacher C4
(green) started the year with students whose mean NCE on the ITBS at the end of
third grade was 50, whereas Teacher C3 (blue) began the year with students scoring an
average NCE of 28.This can be seen by looking at the means for third grade, repre-
sented by the vertical colored lines, or at the distribution of colored dots. Quite a few
children for Teachers C1 and C3, represented as red and blue dots, appear in the lowest
quadrant of performance for both years, whereas only a few green dots appear in this
area. These are significant differences in the distribution of students.

e Second, all three classes show some increase above one year’s growth from third to
fourth grade, from one to five NCE’. Several students show up near the zero line for
third grade, and have scores of 5, 15, and 25 in fourth grade. These may be data errors
or represent particular circumstances for these children. The school may know what
caused these results; if not, it should investigate the circumstances.

These results suggest questions that should be pursued within the school or the class-
room itself. They can skew the average results for the school, and require explanation. If
they are due to errors, the data should be corrected.

More important, however, is that each dot represents a child. For these students, and for
all of the students in the lowest quadrant who scored low in third grade and even lower in
fourth, special steps should be taken to make sure they are not left behind. On the other
end, a score at the 99th NCE from a child who previously scored at the 58th (Figure 3-B-2)
represents a special circumstance, a data error or a child who has made an enormous leap.
This also should be explained and checked for accuracy.
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Three Teacher Comparison for School C— One Year
ITBS Total Reading NCE
Comparison of the Classes of Grade 4 Teachers: Spring 2000 to Spring 2001

Fig. 3-B-2
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Combined Group 58 37.31 40.91 Y= 9.25+0.85(X .645

Formula for the Regression Line: ¥ = a + b(X) where

Y = predicted performance in Grade 4

a = Y-intercept

b = slope
X = score in Grade 3
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School B—Grade Five (Figure 3-B-3)

This figure shows one more three-teacher comparison. The figure shows three fifth grade
teachers at School B.

e Again, there is a significant difference in the starting means of the three classes—the
29th NCE for Teacher B1’s class (red) and the 46th for Teacher B2 (blue).

e The students in B1’s class who started at the lowest point lost ground, as reflected both
by the lower mean score in 2001 (a drop from the 29th NCE to the 25th) and the
relatively flat slope of the red regression line.

e A group of students whose scores in fifth grade are far below their scores in fourth
grade are a particular concern. This group of students dropped 15 to 25 NCE points
from fourth to fifth grade, while some of their peers did significantly better.

This last point brings up a related concern that is highlighted by the use of a scatter
chart—the wide variation of Teacher B1’s students (the red dots) from the regression line.
As noted earlier, if every student scored on the diagonal, that would represent one year’s
average growth on this assessment. The red regression line shows that on average, this group
has not achieved one year’s worth of growth. It also shows that the growth for different
students in the same class has been particularly uneven.

If all students are receiving instruction and help appropriate to their starting places, the
variation from the regression line should be less than shown in this class. This pattern sug-
gests that what 1s happening in Teacher B1’s classroom may be working for one group of
students but not another. There could be many reasons why this might be the case, but they
should be investigated and steps should be taken to ensure that all children are learning.
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Three Teacher Comparison for School B— One Year

ITBS Total Reading NCE
Comparison of the Classes of Grade 5 Teachers: Spring 2000 to Spring 2001

Fig. 3-B-3
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Group N Mean (X) Mean (Y) Regression Equation R?
Teacher B1 14 29.43 24.64 ¥ =11.84 +0.44(X) .085
Teacher B2 23 45.61 44.36 Y= 9.66+0.76(X) .623
Teacher B3 19 41.84 36.79 ¥ =11.89 +0.60(X) 491
Combined Group 56 40.29 36.88 Y= 7.80+0.72(X) .510

Formula for the Regression Line: ¥ = a + b(X) where

Y = predicted performance in Grade 5

a = Y-intercept

b = slope
X = score in Grade 4
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Within Class Comparison of Students by Socioeconomic Status

Two final scatter charts are presented for analysis. These contain two separate classes from
two different schools. The students are identified by socioeconomic status as determined by
participation in the free and reduced lunch program.

Figure Description

Teacher C2 (Figure 3-C-1)

It should be noted that when a single class of students is divided into subgroups, the numbers
of students become very small and the effect of a single student on the mean and regres-
sion lines is magnified.

For Teacher C2, the students who pay for their own lunch (red dots) start higher and
gain more than the lower socioeconomic status children (blue dots). In each case, growth
is seen, but it is greater for those already at the upper levels. The divergence is not great,
as seen in the previous chart, but is worth noting. Teacher C2 is also presented in Figure
3-A-3, which shows two of his or her most recent classes.
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Fig. 3-C-1
Comparison of Students by SES for Teacher C2
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Spring 2000 to Spring 2001
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