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ABSTRACT

Using 4™ grade student achievement math scores and Tennessee Value-
Added Assessment System (TVAAS) math teacher effectiveness estimates for
grades 5-8 (matched to individual students) as predictor variables, this study’s
purpose was to ascertain the residual and cumulative effects of these teachers
on student 9™ grade Competency scores. Students from 2 large districts who
were 9" graders in the fall of 1997 with complete information were included.
From the base model ANOVA, partial sums of squares for teacher estimates for
all grades were significant, indicating the presence of residual effects free of
partial confounding by other variables: 5th, F=8.75, p-value = 0.0031; 6th,
F=14.82, p-value=0.0001; 7th, F=25.75, p-value = 0.0001; 8th, F=73.43, p-
value = 0.0001. The differential effect of 5" and 6™ grade teachers on 4™ grade
prior achievement levels produced mean Competency 9" grade scores for
students in the bottom quartile ranging from 59-65 (se=0.63 to 0.81), depending
on the level of teacher effectiveness students encountered in 5™ grade.
Competency means for similar low-achieving students assigned to 4
consecutive very ineffective teachers were 53.6 (se=0.733) versus 71.8
(se=.939) for 4 very effective teachers (70 is required for passing). Although a
significant ethnic effect was apparent, it paled in comparison to this student
Competency score response to 4 similarly effective teachers. Substituting a

success variable in place of the 9" grade Competency score as the dependent
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‘ variable allowed the determination of passing probabilities for various

sequences of teachers with each quartile of 4™ grade student prior

achievement. As the assumed cut score was raised, student passing

, probability at 9" grade grew increasingly more dependent on 4™ grade scores

‘ and teacher effectiveness estimates for grades 5-8: F=82.12 at 60 versus
129.83 at 80 (p-values=0.0001). Although all children benefited from highly

| effective teachers, the lower 50% benefited most. A change in level of

effectiveness of teacher sequence increased the probability of passing to at
least 50/50 for at ieast one quartile of students for each assumed cut score. |
Conclusions: (1) Tennessee’s current high stakes student test is holding
students accountable for something beyond their control, and the punitive

i -policies associated with it should be reviewed for appropriateness. (2) the

availability of effective teachers for lower achieving students is a critical

} determinant in their ability to pass. (3) Broad variability in teacher effectiveness

suggests a need for improved teacher preparation and additional staff

development opportunities for practicing teachers with improved accountability

measures for teacher preparation.
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CHAPTERI

INTRODUCTION

Propelled into the national spotlight by the National Governors’ Summit
and President Clinton’s education agenda, many states have sought to improve
public education by focusing on standards for students. One strategy of the
standards emphasis is an attempt to raise the learning expectation for students,
and by so doing, to raise their achievement level. The high stakes
consequences students experience when they fail to adequately demonstrate
what they should know and be able to do by the completion of designated grade
levels have life-changing potential for them—retention, failure to graduate, etc.

These consequences would be more palatable if achievement were
solely the product of student effort. However, if the effectiveness of educational
delivery has a measurable effect on student achievement, equity of educational
opportunity becomes an issue. A primary fallacy in the standards movement
might be the inability of public education to provide equitable learning
opportunities for all students. If it is possible that some of the explanation for
the variation in student learning comes from the effectiveness of the assigned
classroom teachers, then some of the explanation of student failure might also
come from the student’s assignment to an ineffective classroom teacher or a

sequence of ineffective teachers.



Background

Amid national attention to raising standards, Tennessee, along with
several states, has endorsed a “get tough with kids” stance in educational
policy. Superficially, it doesn’t sound bad—kids don'’t try; provide them with a
serious consequence to make them work harder, and they will. Students may
exist who are not serious in their attempts at school or at testing, these students
may benefit from this approach; however, calls and letters from parents and
teachers suggest that some students try very hard and remain unsuccessful in
their attempts at passing tests required for graduation.

In school year 1997-98, after two attempts at the Tennessee TCAP
Competency Test, approximately 30,000 ninth graders failed to earn a passing
math score and 25,000 were unsuccessful in language arts (State Testing and
Evaluation Center, 1998). These figures represent more than one third of the
students entering o' grade each year. The percentage of students per ethnic
group passing the math subtest in 1995-96 is 73.1% Caucasian (N=45,908),
46.0% African-American (N=12,269), and 69% other (N=1,668) (State Testing
and Evaluation Center, 1997).

Students graduating in Tennessee must earn a passing score on both
subtests to receive a regular diploma. The items for these subtests are
constructed to measure the student’'s mastery of 50 objectives (19 in math and
31 in language arts); the objectives were determined by a committee of

educational practitioners to be necessary for success in high school course
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work. The objectives represent successful mastery of 8" grade material (State

Testing and Evaluation Center, 1997). Recently approved State Board of
Education policy will examine student performance at the 10" grade level
(Minutes of the September 1998 Meeting of the Tennessee State Board of
Education). In 2001, incoming freshman must successfully complete tests in
Algebra |, language arts, and biology to earn a high school diploma. Does the
responsibility for high failure rates on these tests lie solely with the student, or is

there some evidence that teacher effectiveness might be a contributory factor?

Problem Statement

Tennessee has recently decided that all students must pass more
difficult tests than the TCAP Competency test prior to graduation. The rationale
is that setting a high standard will improve student performance. The
underlying assumption is that the student is totally responsibie for his/her
performance on the test, and that failure to pass is the student’s fault. This
logic omits the possibility that school districts bear some responsibility for
students to perform adequately on the TCAP Competency and that a student's
sequence of ineffective or effective teachers might have a bearing on student
performance. These effects may impact student TCAP Competency test

pass/fail rates.



Purpose of the Study

The purpose of this study was to determine the degree to which teacher
assignment might affect students’ ability to pass the TCAP Competency test.
This study estimated the effect of a student’s series of effective/ineffective
teachers on his/her TCAP Competency math score (a passing score of 70 is a
graduation requirement). An intermediate step included the determination of
the degree of residual teacher effect on the achievement of two cohorts of
students, each in a large metropolitan district, across four years. Further, this
study investigated the effect of varying the cut score for the test on the pass/fail
probabilities for cohorts of students experiencing different sequences of teacher

effectiveness.

Research Questions

1. What is the measurable effect of teacher effectiveness sequences on
student Competency math scores?

2. What are the interactions among gender, ethnicity and prior levels of
student achievement and sequences of teacher effectiveness?

3. How does varying the cut score required for passing the Competency

test affect the mean probability of passing for students within specific teacher

sequences?




Significance

Overall, this study provided valuable information for policy makers about
educators’ liability in student success/failure on high stakes student tests. It
added to the body of knowledge concerning the way teacher effectiveness and
sequences of teacher effectiveness affect student achievement. Using teacher
effectiveness as measured by TVAAS, the study explained the effect of teacher
effectiveness sequences on the TCAP Competency test, Tennessee’s high
stakes student test; it also described the pass/fail rates attributable to teacher
effectiveness sequences at various assumed cut scores. By varying the
assumed score requirement for Competency passage, it was possible to
determine the effect of teacher sequence on pass/fail rates, adding to the body
of knowledge available concerning the setting of cut scores.

Since policy makers in most states are currently participating in
standards setting, the timeliness of this study increased its significance.
Typically associated with standards setting is the assumption that some type of
high stakes test will be used to measure a student’s attainment of the standard,
thus implying that some students may experience a positive or negative
consequence as a result of the test. Since the empirical evidence of this study
indicated a positive relationship between teacher effectiveness and academic
achievement of at-risk populations, the measurement of teacher effectiveness

became a critical determinant in pass/fail probability beyond the demonstration

of student competency. Thus, by measuring student competencies against




learning standards with no thought to equity of educational delivery, policy
makers may have produced dire consequences for some low achieving
students.

Testing policies which ignore possible teacher inequity in the measure of
student performance raise an issue of fairness for students not previously
explored. Linking educational delivery to student performance established an
additional dimension relevant to the potential biases associated with testing.
Thus, this study provided policy makers concerned with equity in student
opportunity empirical evidence of the impact of teacher effectiveness
sequences on student achievement and added to the body of knowledge

concerning standard setting.

Assumptions

TVAAS estimates of teacher effects are valid, reliable unbiased
estimates of the effects of teachers on academic progress of students (Harville).
They indicate the amount of change in student scale scores during a year that
is beyond the district average change and attributable to a particular teacher,;
TVAAS estimates may be either positive or negative, depending on the
teacher’s relative effectiveness or ineffectiveness. For instance, a teacher with
an estimated effect of —6 would have taught children who scored, on average,
six points below expectation on the TCAP achievement scale based on their

previous history. Similarly, a teacher with an estimated effect of +6 would have




taught children who scored six points above expectation based on their

previous history (Sanders, Saxton, & Horn, 1997). Generally ineffective
teachers are ineffective with all sub-populations of students and generally
effective teachers are effective with all sub-populations of students (Sanders &
Rivers, 1996).

The TCAP Competency mathematics subtest provides a valid measure
of the knowledge and skills students should have mastered during their
elementary school years provided that it was administered in a standardized
setting with appropriate modifications. A committee of K-12 educators from
across the state selected the objectives included in the test. The State Testing
and Evaluation Center developed the test from items written by Tennessee
teachers (State Testing and Evaluation Center, 1997).

The District A and B teachers included in the study were representative
of the variability of their districts at their respective grade levels. The slight
understating of children of color in the subset of data used in the study did not
affect the study outcome. Prior achievement levels of the students with
compiete data represented the variability of all students taking the competency

test in the ninth grade for Districts A and B.

Summary

The contemporary thinking in public education establishes standards of

excellence for graduates of public education. However, the educational
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infrastructure that would support students of all ability levels in reaching these

high standards may be lacking in the area of teacher effectiveness. Little is
known about the differentiation in student consequences for those who spend
entire grades, sometimes multiple grades, with very ineffective or very effective
teachers. Additionally, as the score for passing is raised, the magnitude of the
impact on a student’s passing probability due to the effectiveness of his/her
prior teachers is unknown.

The primary focus of this study was to discern the relationship between
student Competency math scores and teacher effectiveness and the way it
affected lower achieving students in particular. Chapter Il provides a review of
pertinent literature concerning students deemed to be at-risk for academic
failure, teacher assignment policies and their impact on student achievement,
and a history of methodology for measuring improvement in student
achievement. Chapter lil describes the methodology and the rationale for using
it, the delimitations, and the possible limitations of the study. Chapter IV reports
and interprets the results of the analyses. Chapter V provides a discussion of

the findings and their implications.



Definitions

California Test of Basic Skills (CTBS/4) © -- a nationally normed test
developed by CTB/MacMillian McGraw Hill.

Cumulative Teacher Effect - “the accumulation of measurable effects of
teachers on students’ learning in the years after the students have left their
tutelage.” (Sanders and Rivers, 1996)

Cut Score — a score that differentiates between student failure and
success, e. g., the current Competency test cut score is 70.

Estimable Function — “a linear function of the parameters is defined as
estimable if it is identically equal to some linear function of the expected value
of the vector of observation.” (Searle, 1971). The use of estimable functions in
the context of this study enables the evaluation of the relationship between
various combinations of the predictor variables (i.e., fourth grade prior
achievement scores, teacher effectiveness, etc.) and the dependent variables
(competency scores, probabilities of passing). This approach allows the results
to be presented in a way that is more easily interpreted.

Mixed Model Methodology — “a statistical process which enables a
repeated-measures, multivariate response analysis allowing the inclusion of all
of the information available for each student regardiess of the degree of missing
information.” (Sanders, Saxton, and Horn, 1997)

District Effect — “a measure of the influence of a school district or district

on indicators of student learning.” (Sanders and Horn, 1995)
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School Effect — “a measure of the influence of a school on indicators of

student learning.” (Sanders and Horn)

Teacher Effect - “a measure of the influence of a teacher on indicators
of student learning.” (Sanders and Horn)

Teacher Effectiveness Sequence - the level of effectiveness of a
student’s four individual teachers ordered by grade.

Tennessee Comprehensive Assessment Program (TCAP) — the
assessment program mandated for K-12 students in Tennessee (achievement,
writing, competency, and high school end of course); more specifically, the
anacronym TCAP is cbmmonly associated with achievement testing.

Tennessee Value Added Assessment System (TVAAS) — “a statistical
process which provides measures of influence that school districts, schools,

and teachers have on indicators of student learning.” (Sanders and Horn)
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CHAPTERIII

REVIEW OF THE LITERATURE

Research in three key areas influenced the development of this study:
(1) the commonly held understanding of students at risk for academic failure,
(2) teacher assignment policies and practices and their impact on student
achievement, and (3) the development of methodology for measuring
improvement in student achievement. The first section of this chapter traces
the educational researcher’s attempt to grapple with variation in student
achievement across ethnicity, gender, and socioeconomic variables, and the
ensuing conflict between the educator and the economist. The second section
focuses on the ways teachers are assigned to schools and students are
assigned to teachers within schools and the impact of these policies and
practices. The final section examines the improvement of statistical
measurement through the development of more sophisticated methodology and

technology.

Students at Risk for Academic Failure

The link between earnings and prior education has instigated some of
the research in this country concerning student at-riskedness. For some time,

economists have viewed public education’s inability to keep more students



12
connected to school until they reach some level of Competency as a failure of

public education (Hanushek, 1996). Educators have countered with claims that

they are powerless to impact academic failure without increased spending.
Increased spending across the past thirty years, however, has not resulted in
“measurable increases in student performance” (Smith, Scoll, & Link, 1996).

The most blatant lack of student success would be found, of course, in

students who experience academic failure and leave school before completion
(Kronick and Hargis, 1990). Coleman concluded in the early 1960’s “schools
have great uniformity insofar as their effect on the learning of pupils is
concerned.” He attributed variation in student achievement primarily to home
and community influences and to the attitudinal variation of individual student
populations resulting from the two. This review suggests that this finding from
so renowned a source remained virtually unchallenged for the next thirty years.
Only in this decade have researchers begun to chisel at this finding as a
potentially invisible barrier to student achievement (Sanders & Rivers, 1996 &
Sanders, Horn, & Wright, 1997).

“Dropout” was first coined to describe the social and economic problem
in the 1960s: dropouts were primarily male, living in poor inner-city
communities, prone to juvenile delinquency, and typically psychologically
troubled (Dorn, 1996). Derived initially from the demographics common to
dropouts and ultimately expanded to include characteristics of families, schools
and communities, the probabilities associated with these indicators reflected the

students’ likelihood for academic failure (Waggoner, 1991).
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Peng and Lee (1992), using eighth grade data from the National

Educational Longitudinal Study of 1988 and a follow-up in 1990, investigated
the effect of interaction of various characteristics on at-risk probabilities:
students with single parents, parents who often indicated a lack of education
themselves, families with low incomes, families who spoke little English,
students in schools with over 50% patrticipation in federal meal programs,
students with limited supervision after school, students in urban and rural public
schools. Through this analysis they established a basis for determining at-risk
students--children from impoverished communities and children with multiple
risk characteristics, particularly when the children were minority students. The
work of Peng and Lee suggested that some parent/family characteristics might,
in reality, be indicators of a lack of available resources. Although critics might
question that mere availability would impact at-risk children, Orfield, et. al.,
(1997) report that demand among urban minority families for quality educational

opportunities increases with availability.

Teacher Assignment Policies and Practices and their Impact on

Student Achievement

Bewildered by factory delivery organizational models founded on
calendar years and grade levels and overly sensitive to the negative
consequences of tracking, the frustrated education community has sometimes

held itself harmless to criticisms of the negative effects of schools and teachers



14
on at-risk students. More frequently they have focused on ways to acclimate

the student to the school culture rather than ways to accelerate the at-risk
student’'s academic achievement (Cuban, 1989, Kronick & Hargis).
Administrators may have sought solace in the statistics which define the
improbability of educating the “at-risk,” allowing their classrooms to become the
dumping ground for incompetent or less effective teachers and administrators
(Bridges, 1996). According to Bridges, relatively ineffective teachers tended to
be assigned to students characterized by a minimal public voice, students
typically thought of as at-risk by the education community. Schools
characterized as having large at-risk populations frequently reported one or
more of the following characteristics: high student transfer rates, high
percentages of students eligible for free/reduced meals, or high percentages of
minority students.

Bridges’ findings of teacher placement were collaborated by Ferguson
(1990), Ingersoll and Gruber (1996) and the National Commission on Teaching
and America’s Future (1996). Ferguson, based on research linking Texas
teacher Competency test data and student achievement, reported that children
of color in this state tended to have teachers with weaker language skills. The
consequence of the teachers’ weaker skills was more than 25% difference in
student performance of comparable groups in math and reading between black
and white students and 20% in Hispanic and white students. Although they did
not address the consequences of out-of-field teaching, Ingersoll and Gruber

showed from national data that more than one fourth of all high school students



15
taking core courses were likely to have a math teacher without at least a

college minor in mathematics or mathematics education. Low-income or urban
schools were less likely to have teachers with basic qualifications than affluent
schools. They further showed that seventh and eighth grade students were
more likely to have underqualified teachers than high school students. Lower
achieving students were assigned more frequently to underqualified teachers
than higher achieving students, but Ingersall and Gruber did not conclude that
minorities were more often served by underqualified teachers than classes of
predominately white students. The National Commission on Teaching and
America’s Future (1996), however, concluded that the probability of a minority
student’'s math or science teacher having earned a teaching license and a
degree in math or science was less than 50%.

Aside from the Ferguson research on the effect of inferior teachers on
student learning, Bodenhausen (1988) measured the effects of teachers with
strong academic backgrounds and multiple years of experience. Bodenhausen
was able to show that students taking Advanced Placement courses under the
tutelage of teachers with strong academic backgrounds in majors in the
subjects they were teaching had a better probability of scoring at proficient
levels on the Advanced Placement tests. Further students with teachers with at
least 10 years of experience tended to score higher than students of less

experienced teachers. Challenging one characteristic of at-riskness,

Bodenhausen found no effect on student Advanced Placement test results
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when minority students were over-represented in the classes of teachers with

strong academic backgrounds.

Summers and Wolfe (1977) looked at teacher preparation and years of
experience and their effect on student learning. They maintained that students
at risk because of low family income were more likely to benefit most from
teachers graduating from colleges considered to be more effective in preparing
quality teachers. Generally, however, there was a negative relationship
between teacher experience and the achievement of lower-achieving students.
One possibility for the negative relationship of teacher experience and student
achievement could be that less effective, more experienced teachers tended to
be assigned to schools with lower-achieving students. Krei (1993) provided
insight into staffing at low-income schoois. Students in low-income schools
were more likely to receive inexperienced teachers or teachers with experience
who were considered to be less qualified. She (1998) further concluded that
staffing policies and practices continued to be a detriment to the assignment of
quality teachers to schools for students without a public voice, because
experienced teachers from urban schools tended to seek appointment to
suburban schools as their seniority allowed their transfer requests.

From exploratory research into pupil assignment within schools, Monk
(1987) reported there was a reluctance of administrators to acknowledge the
damage to students for having experienced ineffective teachers. The more
popularly held belief was that although teachers might vary in strengths, they

were equivalent over all. When pressed about their assignment of students to
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seemingly incompetent teachers, principals indicated such concessions as

“easy classes, small classes, etc.” to accommodate the teacher. Within the

denial of potential harm to students was the concession, however, that only one

child per family was typically assigned to the same incompetent teacher.

Development of Methodology for Measuring Improvementin

Student Achievement

Although the complexity of teacher effectiveness has been linked to a
variety of possible indicators—teacher language skills, academic background,
experience--historically, educators have taken issue with methodology that
measured teacher effectiveness based on student performance on
standardized tests (Popham, 1997). They have cited the statistician’s inability
to remove the various confoundings of socioeconomic status, ethnicity, gender,
parenting variables, etc., from the measures. Further, educators have
contended these confoundings made public reporting unfair to low-scoring
schools with high percentages of students eligible for free and reduced meals,
those with diverse student populations, etc., because raw score means did not
adequately reflect what the students had achieved (Kortez, 1996). Raw scores
have typically been reported in aggregated form in cross-sectional analyses.

Another concern associated with test data usage is the validity of the
measurement of standardized tests. According to Stiggins (1994), educators

have asserted that the limitations of paper and pencil testing lack the
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robustness to measure “authentic” learning and raised questions concerning

the alignment between actual test content and curricular objectives in mandated
standardized testing. In actuality, Stiggins maintains that paper and pencil
testing can be used to measure lower to intermediate levels of learning and to
provide specific identification of weaknesses in knowledge and skill mastery
that prohibit student ability to demonstrate master of higher levels of learning.
Stiggins contends that one explanation of the problem lies in the under-
preparation of teachers in mastering effective assessment practices.

In initiating statewide achievement testing in 1991, Tennessee policy
makers saw fit to minimize as much as possible the argument over alignment
between testing and curricular alignment. A team of educators from across the
state was selected to review various tests available, comparing them to the
curricular objectives in the five subject areas to be tested. The California Test
of Basic Skills (CTBS/4) © norm-referenced portion of the TCAP achievement
test was recommended by the committee of educators for adoption by the state
because it most closely represented the state’s curricular objectives
(Background of the Tennessee Comprehensive Assessment Program, 1988).

The validity of the chief criticisms for using student achievement in the
evaluation of districts, schools, and teachers is challenged by more
sophisticated statistical techniques than are required for reporting raw scores
and by a more realistic understanding of the application of paper and pencil

testing (Stiggins; Sanders & Horn, 1995). Raudenbush and Bryk (1988)

reported that longitudinal analysis measuring schooling effects made gain
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versus position the desirable outcome, strengthening causal inferences of

research based on nonexperimental design. Current attention to longitudinal
analyses of student achievement data continue through improved technology
and a reassessment of the appropriateness of quantitative methodology for
education research (e. g., Ross, Sanders, Wright, & Stringfieid, 1998).
Tennessee’s Value-Added Assessment System (TVAAS) is an example
of quantitative methodology for estimating the effects of school districts,
schools, and teachers on individual student achievement from standardized
achievement test scores (Bock and Wolfe, 1995, Darlington, 1897, & Harville,
D. A, 1995). TVAAS estimates the schooling effects without the biases
commonly associated with raw test score means. Application of TVAAS
methodology removes the commonly recognized confoundings by allowing
each student to serve as his/her own blocking factor (Analyses reported in the

‘Graphical Summary of Educational Findings from the Tennessee Value-Added

Assessment System (TVAAS), 1995 show no correlation between the means

and socioeconomic status or ethnicity). The simultaneous estimation of the five
subject effects produces unbiased estimates for each individual subject.

Further, the more sophisticated methodology of TVAAS accommodates

students with missing data in the estimations of schooling effects (Typically, the
methodologies incorporated into educational research have not accommodated
the utilization of partial data on individual students). Since “at-risk” students are
more likely to miss tests because of sporadic school attendance, their influence

on the results of some investigations of schooling effects has been minimized or
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excluded. Because all available student data is used in the TVAAS model to

estimate schooling effects (district, school, and teacher), the estimates it
provides are impacted less by poor attendance of sub-populations. The
preciseness of the estimates is further enhanced by the annual recalculation of
the effects of prior years as the most current data is incorporated into the
TVAAS database (Sanders, Saxton, and Horn, 1997).

In a preliminary dissertation research project conducted on the math test
results in grades three-five for two large school districts, teacher effect on
student math achievement levels was both measurable and cumulative up to
two years beyond the initial teacher treatment (Sanders & Rivers, 1996). This
study used a simplistic version of gain per teacher for ranking and categorizing
teacher effectiveness rather than the more sophisticated, and possibly more
conservative, TVAAS teacher effectiveness estimates. Sanders and Rivers
also showed that students with similar prior-achievement levels benefit similarly
from the same level of teacher effectiveness regardless of student ethnicity. in
the two districts that were a part of the study, minority students were under-
represented by about 10% in the classrooms of very effective teachers and
similarly over-represented in the classrooms of very ineffective teachers. A
follow-up study by the Dallas Public School District using their own test data
confirmed the findings (Jordan, Mendro, & Weerasinghe, 1997). Sanders,
Horn, and Wright (1997) have shown that, holding student ability constant,
teacher effectiveness is the single largest factor examined thus far affecting

student achievement. The measurable cumulative teacher effects suggest that
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high stakes standards hold students accountable for the effectiveness of their

teachers. Is it possible that some degree of student success on these tests—or
the lack of it—can be traced to the sequence of teaching effectiveness a
student encounters? The limited research into the impact of teacher
effectiveness and its latent consequence for students suggests the problem to

be addressed by this study.
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CHAPTER I

METHODS AND MATERIALS

That teacher effectiveness has a residual and latent effect on student
Competency math scores is the research hypothesis for this study. This
chapter outlines the methodology and describes the data used in the analyses.
The first section delimits the data, both the students and teachers to be
included and the measurement methodologies previously designated as
standard procedure by Tennessee’s accountability legislation. The second
describes the study’s assumptions. The third outlines the methodology and the
rationale for its selection. The final section describes the limitations of the

study.

Delimitations

Students and Teachers.

This study was limited to the first-time ninth grade students from two
large school districts with known Competency math scores from the fall 1997
test administration; one district will be denoted as District A and another as

District B. These students would have been and fifth graders in 1994. Data for
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the study included ninth grade Competency math scores for these students
and fourth grade achievement test scale scores.

- The teachers included in the study were the mathematics teachers of the
students described above. Students of teachers for whom TVAAS estimates
could not be obtained were excluded from the study. The teachers included
from Districts A and B would have taught the students mathematics during their
fifth, sixth, seventh and/or eighth grade years and have had at least one year of

measurable teacher effect in mathematics prior to teaching the children.

Measurement Methodologies.

The three measurements for this study included two independent
estimates of student achievement/mastery in mathematics (TCAP math
achievement scale scores for grade four and TCAP Competency math scores
for grade nine) and the TVAAS quantitative estimates of teacher effectiveness.
The TCAP Competency test is administered to students for the first time in the
fall of their ninth grade year. Although the test consists of a mathematics and
language arts subtest, only the results of the mathematics subtest
administration in the fall of 1997 were considered for this study.

Independent of the TCAP Competency test, Tennessee students in
grades three through eight were tested each year to measure their achievement
in math, reading, language arts, science, and social studies. The fourth grade

mathematics scores were used as a covariate for various parts of the study.




Although the tests were developed and administered independently, there

was a strong correlation between the Competency and achievement tests.
According to the State Testing and Evaluation Center (1997), the correlation
between student performance on the spring (8" grade) TCAP achievement
math test and the fall (9" grade) TCAP Competency math subtest was .80
(p=.001).

The TCAP achievement test norm referenced scale scores for individual
students have been merged at the student level into the Tennessee Value-
Added Assessment System (TVAAS) longitudinal database. Currently, this
database includes individual student records from administrations of the TCAP
achievement test from 1991 (mandated for grades two through eight) through
1998 (mandated for grades three through eight beginning with this year). The
CTBS/4 and various hybrids of CTBS/4 provided the first seven years of data,
and the CTB-McGraw Hill TerraNova provided the eighth year. Although prior
years of CTBS/4 were equated to the TerraNova for future reporting years, the
fourth grade scores used in this study were actual CTBS/4 scale scores.

The TVAAS database provides the basis for the state’s estimation of
district, school, and teacher effects in these same subjects. TVAAS reporting at
each level was required by Tennessee’s Education improvement Act of 1992.

‘District effects were first publicly reported in 1993, and school effects were first
reported in the fall of 1994. Beginning with 1994, data connecting teachers to
individual students were collected, aliowing individual teacher effects to be

estimated annually from that time. This allows for the cross-referencing of



25
teacher effectiveness estimates to a teacher’s individual students in each of

five possible subjects: math, reading, language arts, social studies, and
science. The first teacher effect reports were released in 1996. Unlike district
and school effects, teacher effects reports were exempted from public scrutiny
by statute to protect the rights of individual teachers (Ceperley and Reel, 1997).
TVAAS teacher effects are reported for individual years and in three-year
averages and were available for four years. Each year’s estimates are
recalculated annually, using all available data from both current and previous
years, to provide the most accurate measurement of teacher contribution to
student progress. The inclusion of data from previous years ensures that
teachers benefit from the most accurate estimate of their individual contribution.
To minimize bias potential, the most recently calculated TVAAS estimates of
math teacher effects that did not include the years during or after the students \
were under the tutelage of these specific teachers were used for this study. }
Thus, the teacher estimates selected for this study were based on
measurements of student achievement before the students in the sample were

assigned to teachers.
Methodology

The student level information necessary for these analyses was acquired
from multiple sources and prepared for these analyses by The University of

Tennessee Value-Added Research and Assessment Center. This preparation
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required the merging of fall 1997 student Competency data from Districts A

and B with achievement and teacher effectiveness estimates for the same
students. The Competency data contained the math scores, district and school
numbers, the student’'s names, social security numbers, grades, birth dates, a
ninth grade repeater indication (ninth g‘rade repeaters were excluded from the
study), gender, ethnicity, and a special education indicator. The Competency
student records were matched at student level (name, social security number,
and birth date) with records in the TVAAS database. By searching the entire
state database, it was possible to locate TVAAS records for students who might
have moved from other districts prior to taking the ninth grade test, minimizing
the number of incomplete records. Mathematics scale scores for grade four
from the TVAAS database were added to the Competency data. Students were
ranked within each district and assigned a quartile rank based on their fourth
grade performance on the TCAP mathematics test (e. g., the top 25% of the
students were given the highest rank, the second 25%, the second highest,
etc.). This quartile rank added to the student records as an indicator of prior
student achievement level. Additionally, each student’s record was encoded
with a success variable for each of the following assumed cut scores: 60, 65,
70, 75, 80. For example, if a student’s earned Competency mathematics score
was 73, the success variables for 60, 65, and 70 were coded with a “1” to reflect
success, while the success variables 75 and 80 were coded with a “0” to reflect

failure.



The TVAAS numerical teacher identifiers for mathematics teachers for
grade levels five through eight (beginning with 1994) were added to the
individual student records. The grade and numerical teacher identifiers were
used to match TVAAS teacher effect estimates to the individual Competency
records by student-year. Students with no teacher identifier were ultimately
dropped from the analyses. The teacher effect estimates for each grade for
each school district were ranked and divided into quartiles with the lowest
quartile having a teacher effectiveness rank of “1,” the middle quartiles a rank
“2,” and the highest quartile a rank of “3.” The teacher effectiveness ranks for
the appropriate grade/year were added to the individual student Competency

records to facilitate both the analyses and the reporting of results.

Ascertaining the Relationship between Student Competency Math Scores and

27

of

Teacher Effectiveness.

A scatter plot of the Competency mathematics scores versus the fourth
grade mathematics TCAP achievement scores for each district was produced.
Additionally, a univariate procedure was used to determine the normality of
each data set. The scatter plot suggested the need for both a linear and
quadratic relationship between the fourth grade mathematics TCAP
achievement score and the Competency mathematics score. Thus, the fourth
grade achievement quartile rank was included as a class variable to

subsequent models in the analyses.
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The base model for ascertaining the relationship between Competency

math scores and teacher effectiveness included (1) fourth grade mathematics
achievement scores (covariate), (2) the fourth grade student quartile rank
(within district) as a discrete class variable, (3) the district, (4) the interaction of
fourth grade score and district, (5-8) the fifth, sixth, seventh, and eighth grade
TVAAS estimates of teacher effectiveness, and (9,10) the interactions of fourth
grade scores with fifth and sixth grade TVAAS teacher estimates. Prior
analyses had shown no significant district and TVAAS teacher estimate
interaction effects, and this absence of interaction allowed for the simultaneous
inclusion into one base analysis both districts’ Competency scores.
Additionally, there were no significant two-way interactions between fourth
grade scores and seventh and eighth grade TVAAS estimates, nor were there
significant two-way interactions of TVAAS estimates across grade (fifth and
sixth, sixth and seventh, or seventh and eighth). These variables were
eliminated from the final model for predicting Competency math scores
(statistical model included in Appendix A).

The anaiysis of variance resulting from fitting the base model to the data
produced a solution vector that was non-full rank. Since a non-full rank model
estimates linear combinations of parameters rather than the parameters
themselves, making the solution vector non-unique, it was necessary to specify
a series of estimable functions to be estimated as the model was fit to the data.

For the evaluation, various independent variables were set at predetermined

levels to provide the Competency means necessary for answering the
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questions of the research hypotheses (A sample estimable function is

included in Appendix B). This process was chosen to enable graphic and
tabular views, thus simplifying the interpretation.

The distributions of the continuous variables were evaluated to ascertain
the various combinations of student scores and levels of teacher effectiveness
to be included in the estimable functions. These means were incorporated into
estimable functions and applied to the solution vector from the model above.
For evaluation and reporting purposes, fourth grade prior-achievement levels
corresponding to prior student quartiles were chosen (667.8, 701.1, 724.6, and
766.4). Three levels of teacher effectiveness by grade (grade five: -6, 0, 8;
grade six: -6, .3, 7.5, grade seven: -6, -.3, 7.5; and grade eight. -6, 0, 6) were
selected for the evaluation to classify varying levels of teacher effectiveness
within a grade. Estimates of Competency means for each level of fourth grade
prior achievement with each category of teacher effectiveness for grades five
through eight were produced. Additionally, other functions were used to provide
estimates of the cumulative effect of four consecutive very ineffective (lower
quartile) elementary teachers, four consecutive average (second and third
quartiles) teachers and four consecutive very effective teachers (top quartile) on

ninth grade mathematics Competency scores for each of the four groups.
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Exploring Ethnicity and Gender Interaction with Teacher Effectiveness.

One of the research questions required the evaluation of the existence of
ethnic by gender by teacher effect interaction. Ethnicity, gender, district and
ethnicity interaction, ethnicity and teacher estimate (grades five, six, seven, and
eight), and fourth grade score and ethnicity and teacher estimates for grades
five and six were added to the model above. Again a series of functions were
included to produce estimates of Competency means for the sequences of
teacher effects for each combination of teacher effectiveness-ethnic-fourth

grade prior-achievement rank quartile.

Unforeseen Implications of Raising Cut Scores.

The purpose of this series of analyses was the estimation of a student’s
probability for passing the test as the assumed cut score varied from 60 to 80 in
5-step increments (the current cut score for the test is 70). Again the data from
the two districts were analyzed simultaneously with a series of SAS © GLM ©
(SAS Institute Inc., 1997) procedures. A success variable (embedded in the
student records in prior steps as “1” for passing and “0” for failing at each
proposed cut score) replaced the competency math score as the dependent
variable in the base model described above. In these analyses, the same

series of functions used with the base model provided estimates of success

probability means for each teacher effectiveness and prior-achievement
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interaction for each grade. They also provided a means of evaluating the

cumulative effects of teachers on the passing probabilities of students
experiencing four consecutive very ineffective, four consecutive moderately
effective, and four consecutive very effective teachers at each prior-

achievement level.

Limitations

Many students who took the Competency test had not been included in
all previous administrations of the achievement tests and thereby had
incomplete information. Therefore, these students were not included in the
analyses because these analyses required complete information of the students
included. It is recognized that this is a truncated data set with
disproportionately less lower achieving students and that this may have

produced a dampening of the effects.
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CHAPTER IV

RESULTS

This chapter describes the results of the analyses used for the study.
The first section shows the results of the base model analysis (ANOVA table,
solution vector, and estimable functions). The second section reports the
results of tests for ethnic and gender interaction with teacher sequences.
Finally, the third section reports the changes in probabilities at passing related
to teacher effect when cut scores are varied. In all instances, p-values of 0.05

or less were considered significant.

Base Model Results

Since the primary emphasis of this study was to ascertain the residual
and cumulative effects of teachers on Competency scores, effects of interest
were the TVAAS Teacher Effectiveness Estimates for grades five through eight
and the interactions of fifth and sixth grade teachers with fourth grade scores.
The resulting analysis of variance table appears in Table 1. The model
explained approximately 49.6% of the variation in the Competency scores (F =
213.20, p-value = 0.0001).

The partial sums of squares showed significant F-statistics (Table 1) for

teacher effects at all grades, confirming the presence of a residual teacher
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effect long after students leave their classrooms: fifth grade--F = 8.75, p-
-value = 0.0031; sixth grade--F = 14.82, p-value = 0.0001; seventh grade--F =
17.63, p-value = 0.0001; eighth grade--F = 73.43, p-value = 0.0001. The
significant F-statistics for the partial sums of squares for teacher estimates
indicated the presence of the residual effects free of partial confounding by
other variables. With the fifth grade significance, this study confirmed the
presence of a residual teacher effect on student achievement four years after
students leave fifth grade (preliminary research (Sanders & Rivers) had
confirmed a two-year residual effect).

The significant interaction (Table 1) between fourth grade scores and
fifth and sixth grade teachers indicated a differential effect of teachers on
varying student achievement levels (F = 6.49, p-value = 0.0109; F = 11.18, p-
value = 0.0008, respectively). This interaction will be further explored in the
discussion of estimated means.

The solution vector for this analysis (see Table 2) provided an early
indication of the magnitude of the individual teacher effects. As reported earlier,
the effectiveness estimates for very ineffective fifth grade teachers average -6,
while very effective teachers average +8. Students with very ineffective fifth
grade teachers are predicted to score as much as 28 points lower on
Competency than students with similar prior-achievement levels who benefit
from very effective fifth grade teachers (-12 to +16). This difference is
calculated by ignoring the added interaction effect and using the extremes of -6

and +8 in conjunction with the fifth grade teacher effect estimate of 2.0390.
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These teacher estimates are very conservative since the individual effects of

the teachers were calculated prior to the year the students were under the
tutelage of the teachers; thus, the students in the sample in no way impacted
the teacher estimates used in the analyses.

The sixth grade teacher’s level of effectiveness also produced a sizable
effect on the Competency scores. From Table 2, the sixth grade teacher effect
estimate is 2.4091. This parameter multiplied by the means for very ineffective
and very effective sixth grade teachers, -6 and +7.5 respectively, predicts the
difference in scores for very ineffective and very effective teachers will average
32 points.

Although the parameters estimated for seventh and eighth grade
teachers were much smaller, 0.1605 (se = 0.0382) and 0.2907 (se = 0.0339)
respectively, the impact was important because of the student stakes
associated with the test. Although.the estimated effects were very small, the
standard errors of the estimates confirmed the stability of the estimates. These
minimal effects would be more critical for students whose scores fall very near
the cut score required for passing.

The observed significant interaction between fourth grade scores and
fifth and sixth grade teacher effectiveness levels (Table 1) suggested the
inclusion of a series of functions (Table 3) to evaluate the estimated
Competency means as influenced by differential teacher effects and varying

levels of student previous achievement. For example, f, 1 provides the

Competency mean estimate, the related t-test for the H(O) and its probability,




Table 3. Estimable Functions for Competency Mathematics Score. 37

fx Std Error of
# Parameter Estimate Estimate
1 Q1 Low 5th Teach 59.212 0.627
2 Q1 Avg. 5th Teach 61.943 0.524
3 Q1 High 5th Teach 65.281 0.805
4 Q1 Low 6th Teach 58.949 0.633
5 Q1 Avg. 6th Teach 61.956 0.521
6 Q1 High 6th Teach 65.392 0.671
7 Q1 Low 7th Teach 60.849 0.553
| 8 Q1 Avg. 7th Teach 61.764 0.520
9 Q1 High 7th Teach 63.017 0.613
10 Q1 Low 8th Teach 60.069 0.558
11 Q1 Avg. 8th Teach 61.813 0.521
12 Q1 High 8th Teach 63.557 0.560
13 Q1 4 Low Teach 53.641 0.733
14 Q1 4 Avg. Teach 62.038 0.523
15 Q1 4 High Teach 71.808 0.939
16 Q2 Low 5th Teach 68.319 0.504
17 Q2 Avg. 5t Teach 70.550 0.421
18 Q2 High 5th Teach 73.277 0.566
19 Q2 Low 6th Teach 68.153 0.495
20 Q2 Avg. 6th Teach 70.559 0.420
21 Q2 High 6th Teach 73.308 0.493
22 Q2 Low 7th Teach 69.481 0.472
23 Q2 Avg. 7th Teach 70.396 0.421
24 Q2 High 7th Teach 71.648 0.518
25 Q2 Low 8th Teach 68.700 0.479
26 Q2 Avg. 8t Teach 70.444 0.421
27 Q2 High 8th Teach 72.188 0.456
28 Q2 4 Low Teach 63.321 0.618
29 Q2 4 Avg. Teach 70.617 0.420
30 Q2 4 High Teach 79.089 0.673
31 Q3 Low 5th Teach 76.199 0.482
32 Q3 Avg. 5t Teach 78.081 0.401
33 Q3 High 5th Teach 80.372 0.485
34 Q3 Low 6th Teach 76.111 0.472
35 Q3 Avg. 6t Teach 78.086 0.400
36 Q3 High 6th Teach 80.344 0.448
37 Q3 Low 7th Teach 77.029 0.462
| 38 Q3 Avg. 7t Teach 77.944 0.402
‘ 39 Q3 High 7th Teach |  79.196 0.494
| 40 Q3 Low 8th Teach 76.248 0.465
| 41 Q3 Avg. 8t Teach 77.992 0.402
‘ 42 Q3 High 8th Teach 79.736 0.435
| 43 Q3 4 Low Teach 71.619 0.612
| 44 Q3 4 Avg. Teach 78.127 0.400
| 45 Q3 4 High Teach 85.672 0.587
| 46 Q4 Low 5th Teach 84.530 0.632
47 Q4 Avg. 5th Teach 85.771 0.433
48 Q4 High 5th Teach 87.288 0.470
49 Q4 Low 6th Teach 84.556 0.601
50 Q4 Avg. 6th Teach 85.769 0.434
51 Q4 High 6th Teach 87.157 . 0.493
52 Q4 Low 7th Teach 84.748 0.516
53 Q4 Avg. 7th Teach 85.663 0.440
54 Q4 High 7th Teach 86.916 0.498
55 Q4 Low 8th Teach 83.968 0.503
56 Q4 Avg. 8th Teach 85.712 0.439
57 Q4 High 8th Teach 87.456 0.464
58 Q4 4 Low Teach 80.666 0.826
59 Q4 4 Avg. Teach 85.780 0.430
60 Q4 4 High Teach 91.681 0.565
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and the standard error of the estimate for the lowest quartile of prior

achievement (Q1) students experiencing the least effective fifth grade teachers.
These means were estimated holding all teacher effects constant except the
effect(s) being considered and assuming that teachers for grades other than
that being considered were average in effectiveness. From these means, it was
possible to discern the magnitude of the interaction effect on varying
achievement levels of students. For instance, mean Competency scores for
students of a very low prior-achievement level ranged from 59 to 65 (se = 0.63
to 0.81), depending on the level of teacher effectiveness the students
encountered in fifth grade. Similarly, mean Competency scores for students in
the 26-50% prior-achievement level varied from 68 to 73 (se = 0.50 to 0.57) as
the level of teacher effectiveness increased from very ineffective to very
effective. The passing cut score of 70 is required for a student to receive a
high school diploma.

This interaction is illustrated graphically in Figure 1. For example, the
slope of the line representing the first quartile (Q1) is steeper than that of the
line representing the fourth quartile (Q4). The nonparallel lines representing
each quartile of students indicate that the fifth and sixth grade teachers are not
equally effective with all prior-achievement groups of students. The magnitude
of the differences in estimated means for both fifth and sixth grade teachers
diminished as prior-achievement level increased as a result of this differential

effect of fifth and sixth grade teachers on prior-achievement
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Figure 1. Teacher Effectiveness and Prior Achievement Interaction
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levels. Thus, the lower achieving students were more susceptible to

Competency failure as a result of their teachers’ effectiveness.

The measurable effect of teacher effectiveness sequences on student
Competency scores was determined by a comparison of the estimated means
where a student’s four consecutive teachers were of comparable effectiveness
levels (Figure 2. Effects of 4 Consecutive Teachers of Similar effectiveness
Levels on Fourth Grade Prior Achievement Levels). The Competency means
estimated for these sequences for students of similar prior-achievement levels
illustrated the potential for variability in students passing or failing scores
resulting from the residual teacher effects accumulating across grades. In
Figure 2, for example, the estimated Competency means of the students in the
lowest quartile of fourth grade prior achievement vary from 53.6 (se = .733) for
four very ineffective teachers to 71.8 (se = .939) for four very effective teachers.
Additionally students in the 26-50% range of fourth grade prior achievement
were predicted to have mean Competency scores of 63.3 (se = 0.62) if they
experienced four very ineffective teachers in grades five through eight and 79.1
(se. = 0.67) if they experienced four very effective teachers in these same

grades.

Tests for Ethnic and Gender Effects

This step in the analyses required the testing for possible ethnic and

gender differential effects on student prior achievement at various sequences of
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teacher effectiveness. This required the addition of ethnicity and gender

variables and the logical interactions of district and ethnicity, ethnicity and
gender, teacher estimates (grades 5-8) and ethnicity, fourth grade score, 5
and 6" grade teacher estimates and ethnicity, and teacher estimates (grades 5-
8) and gender were added to the base model. The partial sums of squares
showed a significant effect for ethnicity and the interactions of district and
ethnicity and grade seven teacher effectiveness and ethnicity (F = 27.80, 4.94,
and 3.67, respectively; p-value=0.001, 0.0072, and 0.0256). This differential
effect appeared less significant, however, than the interaction of teacher
effectiveness and fourth grade prior-achievement level. Clearly, lower
achieving children in all ethnic groups benefit dramatically from sequences of
highly effective teachers. See Figure 3 for a comparison of extreme levels of

effectiveness by prior-achievement groups.

Predictions for Passing Probabilities

To determine the effect of cut score variation on passing probabilities for
students of similar ability within specific teacher sequences, the base model
was fitted to the data to predict a success variable at each assumed cut score:
60,65, 70, 75, 80. A combined ANOVA table for these analyses is presented in
Table 4, with corresponding solution vectors in Table 5. The F-statistics
increased rapidly and the R-Square for individual models increased as the cut

score was raised, indicating that the passing probability grew increasingly more
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dependent on the variables of the model. The mean probabilities for passing

that were generated decreased from .843 (average probability of passing at 60)
to .511 (average probability of passing at 80). The average percentage of
students passing at 60 was 84%, while the number passing at 80 was 51%, a
drop of about one third of the students.

As evidenced by the partial sums of squares of Table 4, fifth grade
teachers, although initially were highly significant, gradually lost their impact on
passing probabilities when the cut score reached 70. Sixth grade teachers
remained highly significant through a cut score of 70, trailing off to non-
significance at 80. Seventh grade teachers did nof contribute to success
probabilities until the cut score reached 75, but continued when the cut score
was raised to 80. Eighth grade teachers, as would be expected, had a
measurable influence on passing probability across all scores.

The graphs in Figure 4 illustrate the dramatic effect of teacher
effectiveness sequences on student passing probabilities. Clearly, all children
benefit from highly effective teachers, but the lower 50% of the children appear
to benefit most. Looking at the 50% probability of passing line in the center of
each graph, it is apparent that a change in level of effectiveness of teacher
sequence can increase the probability of passing to at least 50/50 chance for at
least one quartile of students for each cut score. Additionally, the differential
effect of teacher effectiveness on student prior-achievement levels is obvious
from Figure 4. Beginning with an assumed score of 60, this differential effect

continues through all scores until the cut score is set at 75.
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CHAPTER YV

DISCUSSION AND IMPLICATIONS

Summary of the Study

When a child fails a high stakes test, no one takes into account the
quality of that child’s educational experience prior to invoking whatever negative
consequences are to be associated with his/her failure. The assumption that
effective educational delivery is a given constant may not be appropriate. The
problem addressed by this study is the way in which teacher assignment might
affect students’ ability to pass the TCAP Competency test. If the effectiveness
of the child’s previous teachers is measurable when the test is administered
and the degree of effectiveness is the deferential factor in determining the
pass/fail rate for similar populations of students, then perhaps the school district
bears some responsibility for the child’s failing score. On the eve of higher
standards in Tennessee, the impact of raising the cut score on the current test
to assumed higher levels merits additional attention. The latent and cumulative
role of teacher effectiveness in determining student achievement is unknown.

The purpose of this study was to estimate the effeét of a student’s
series of effective/ineffective teachers on his/her TCAP Competency math

score. Incidental to the series determination was the estimation of the effective



54
of individual teachers on the scores. The estimates of teacher effectiveness

were from years prior to the year the student was assigned to the teacher (thus
eliminating potential bias of measuring the effectiveness of the teacher with the
scores of students included in the analyses). Varying the assumed cut scores
for this test allowed the measuring of the impact of teachers and teacher
sequences on changing the scores. The study adds to the body of knowledge
concerning teacher effectiveness and sequences of teacher effectiveness and
provides valuable information for policy makers about educators’ liability in

student success/failure on high stakes student tests.

Findings

The research hypothesis for the study was: teacher effectiveness has a
residual and latent effect on student Competency math scores. Three research
questions guided the study.

I. What is the measurable effect of teacher effectiveness sequences on
student Competency math scores?

(1) A model which included fourth grade scores as a covariate, fourth
grade quartile rank as a class variable, the continuous variables of TVAAS
teacher effects estimates for grades five through eight, and interaction terms for
fourth grade math scores and teacher estimates for grades five and six

explained 49.6 of the variation the Competency scores.
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(2) Residual elementary teacher effects, estimated as an intermediate

step, were measurable on students’ ninth grade Competency math scores.
Partial sums of squares for teacher effects for grades five through eight were
significant, indicating an effect for each grade free of partial confounding by
other variables.

(3) There was a significant interaction between prior-achievement level
and both fifth and sixth grade teachers, indicating a differential effect of
teachers on prior achievement levels. Additionally, the Competency means
estimated by functions at mean prior-achievement levels (for each quartile) for
each level of teacher effectiveness gave an indication of the variation in effect
across prior achievement levels. The different levels of teacher effects
produced more variation for lower achieving students.

(4) The effects were cumulative, with no significant interaction among
teachers to indicate a compensatory effect; the magnitude of the cumulative
effects was evidenced by the Competency means estimated for each quartile of
student prior achievement for each teacher effectiveness ievel.

Il. What are the interactions among gender, ethnicity and prior levels of
student achievement and sequences of teacher effectiveness?

(1) When added to the model, partial sums of squares showed a
significant effect for ethnicity and the interactions of district and ethnicity and
grade seven teacher effectiveness and ethnicity. Estimated student

Competency means for extremes of teacher effectiveness show that children of
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color appeared to respond to increased teacher effectiveness at a slightly

lesser rate than their white peers of comparable prior-achievement levels.

(2) None of the interactions between gender and teacher effects by
grade were significant. There was no difference in the way males and females
respond to ineffective and effective teachers.

lll. How does varying the cut score required for passing the
Competency test affect the mean probability of passing for students within
specific teacher sequences?

(1) As the passing cut score was raised from 60 to 80, the F-statistics for
the model estimating Competency scores from prior achievement and teacher
effectiveness estimates for grades five through eight increased from 82.12 (p-
value=0.0001) to 126.83 (p-value=0.0001), indicating the increasing need for
teacher effectiveness for all students. Partial sums of squares were reported
for the following, indicating no partial confounding with other variables. Fifth
grade teacher effects for all students were significant at assumed scores of 60
and 65; sixth grade effects at 60 through 75; seventh grade effects at 75 and
80; eighth grade effects at 60 through 80. Additionally, with the significant
interactions of 4th grade score and fifth and sixth grade teacher effects at
assumed scores of 60 and 65, the differential effect of teachers with prior
achievement groups was apparent. The sixth grade interaction remained
significant for cut scores of 70 and 75.

(2) Functions estimating passing probabilities for the 0-25% prior

achievement subgroup showed extreme variation in passing probabilities for




four consecutive teachers of similar effectiveness. Passing probabilities for

the 26-50% prior achievement subgroup showed similar results. As the
standard for passing a high stakes tests was raised, it became highly
improbable that lower acﬁieving students had any chance at all of passing

unless they had experienced the most effective teachers available.

Conclusions

The results of this study suggest three general areas of potential impact:

(1) If teacher effects are residual and cumulative and measurable on
Tennessee’s high stakes student graduation test, then Tennessee’s current
high stakes student test is holding students accountable for something beyond
their control, and the punitive policies associated with it should be reviewed for
appropriateness.

(2) If lower achieving students are more adversely affected by these
teacher effects than their higher achieving peers, a high stakes Competency
test for lower achieving children offers more punitive potential for them than a
similar test for higher achieving children. The significant interaction between
prior-achievement levels and fifth and sixth grade teachers, whereby lower
achieving children were more vulnerable to failure of the Competency test
because of the relative ineffectiveness of their former teachers, has implications
for those responsible for resource allocation. Before children can be held

accountable for their learning, they must have adequate opportunities. The
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variability in teacher effectiveness observed in this study suggests some

lower achieving students may have failed because they were lacking in the
opportunities provided them. lIronically, it was for the same lower achieving
students that high stakes testing was put in place, the idea being that improved
teaching and learning would trickle down from the testing. Now it appears that
it is these children who suffer the most punitive damage for something that is
beyond their control—the effectiveness of their teachers. For lower achieving
children, especially, the necessity of effective teachers to prepare them
academically for such a test is not only desirable; it is a critical determinant in
their ability to pass.

(3) Additionally, the measurable effects of the broad variability in teacher
effectiveness suggests a need for improved teacher preparation and additional
staff development opportunities for practicing teachers and perhaps the addition

of accountability measures for both.

Recommendations

The recommendations below are based on the conclusions of this study

and have potential impact for three broad areas with some degree of overlap:

student testing and staffing patterns, teacher quality, and educational research.



Student Testing and Staffing Patterns.

(1) Since the residual and cumulative teacher effects of elementary
teachers are measurable on Competency student math scores at grade nine,
policy makers should rethink the testing requirement as a prerequisite for high
school graduation. This measurable effect of teachers on student performance
adds a significant issue to the fair testing conundrum, the issue of equity in
effective educational delivery. Under current policy, there is no adjustment in
the testing process for the inability of the educational system to provide
students with adequate learning opportunities. Students should be held
harmless from ineffective teaching.

(2) Although there was no difference in the way males and females
responded to ineffective and effective teachers, children of color appeared to
respond to increased teacher effectiveness at a slightly lesser rate than their
white peers of comparable prior-achievement levels. The magnitude of this
differentiation paled, however, when students of ineffective teacher sequences
were compared to those of very effective teachers. Thus, educational policy
makers and educational practitioners should look very closely at the policies
regulating teacher assignment to schools, making sure that schools with high
percentages of ethnically diverse students receive at least their fair share of
effective teachers. Additionally, the policies regulating student assignment to
individual teachers merit a second look, so that children of color are not under

represented in very effective teachers’ classrooms.
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(3) As the standard for passing a high stakes test is raised, teacher
effectiveness becomes more critical to the success of all students, especially
lower achieving ones. Educational policy makers who rush into setting high
standards with only a superficial understanding of the consequences, although
well meaning, are ill advised. Decisions concerning high stakes standards for
students should be continually re-evaluated based on a method of
measurement of the schools and teachers that insures that all students have
effective teachers available to them. This process would protect both the
student and the taxpayer.

(4) Additionally, a careful look at the sub-populations of students to be
impacted by higher cut scores and the practices that allocate resources to these
sub-populations is critical. As the standard for passing a high stakes test is
raised, it becomes highly improbable that lower achieving students have any
chance at all of passing unless they have the most effective teachers available.
If there is no probability of success for some students, perhaps the expectation
is unrealistic. At the very least, the policies governing resource allocation and
the support systems currently in place for this sub-population of at-risk students

require rethinking.

Teacher Quality.

The findings concerning the residual and cumulative effect of elementary

teachers bear a message to policy makers responsible for teacher preparation



61
and teacher post service development. Both processes have the potential for

improving teacher quality, but policy makers need further evaluation of these
areas. A rethinking of the resources available for both and the policies
governing the accountability measures for both is certainly in order. One
immediate consideration might be a focus on measurement interpretation. If
prospective and current teachers learn to interpret measurements of their
effectiveness as it relates to the achievement of their students, they will better

understand where they are effective and where they are ineffective.

Educational Research.

In the area of educational research, two areas of need are obvious: (1)
additional focus on what makes teachers and principals effective, and (2) the
continued measurement of student achievement each year in each grade.

(1) Although with some degree of reliability, it is possible to identify
relatively ineffective and effective teachers and schools, there has been little
research beyond the identification. An immediate area of need would be
additional research into what causes the variability. For instance, is there a
differential effect of colleges of education on teacher preparation? Or, what
areas of commonality are discernable in effective teaching? Additionally, an
exploration of other subject areas, e. g., language arts, to measure the residual
and cumulative teacher effects on student achievement in these areas would be

appropriate.
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(2) This study would not have been possible without the longitudinal
data available from Tennessee’s current accountability legislation and the tax
dollars invested in accountability. The expense of providing longitudinal
measurement of student achievement to gather the data necessary to
adequately assess effective teaching and effective programs may seem
prohibitive. In reality, it is less than %% of the annual expenditure of
educational dollars per student. Appropriate use of the information it provides
would benefit policy makers and researchers and offset the cost. Adequate
measurement for the purpose of ascertaining what is effective and why it is
effective may be less expensive than
failed programs and failed students. It provides a wealth of information
necessary for researchers to determine the lasting benefits found in sound

educational practice.
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Appendix A

yik= a+b; (4" grade score) + (4™ grade quartile); + district
+ b, (4" grade score * district ;) + bs (5 grade TVAAS estimate)
+ by (6" grade TVAAS estimate) + bs(7" grade TVAAS estimate)
+ bg (8" grade TVAAS estimate)
+ by (4™ grade score*5™ grade TVAAS estimate)
+ b g (4™ grade score*6™ grade TVAAS estimate)

+ €

where,

yixk = Competency score of the kth student in the jth district in the ith quartile
of prior achievement

a = Intercept

by = partial regression coefficient for fourth grade scores
(4™ grade quartile) ; = effect of 4™ grade quartile of prior achievement
district ; = district effect

b,= partial regression coefficient of the interaction of 4™ grade quartile of
prior achievement * district ;

bs= partial regression coefficient for 5" grade TVAAS estimate
bs= partial regression coefficient for 6" grade TVAAS estimate
bs= partial regression coefficient for 7" grade TVAAS estimate
bs= partial regression coefficient for 8" grade TVAAS estimate

b= partial regression coefficient of the interaction of 4™ grade score * 5"
grade TVAAS estimate

bs= partial regression coefficient of the interaction of 4™ grade score * 6"
grade TVAAS estimate

eijk= random error
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Estimable Function to Estimate Competency Means for
26-50% Group of Prior Achievement Assuming
Sixth Grade Teacher Was Very Ineffective
Model Value
Intercept 1
4th Grade Score 701 (mean 4th grade score of this quartile)
4th Grade Rank 0 1 0 O (2nd position coded with 1 indicates 2nd quartile)
District -5 .5 (District effects are averaged across)
4th Grade Score * District 350.5 350.5 (District effects are averaged across)

TVAAS estimate for 5th grade teacher

TVAAS estimate for 6th grade teacher

TVAAS estimate for 7th grade teacher

TVAAS estimate for 8th grade teacher

4th Grade Score * TVAAS estimate for 5th grade teacher
4th Grade Score * TVAAS estimate for 6th grade teacher 0

0 (Held at average)
-6 (Lowest mean effectiveness score
0 (Held at average)
0 (Held at average)
0 0 0 (Held at average)
-4206 0 (Worst 6th grade teacher * 2nd Quartile of Students)




73
VITA

June C. Rivers Sanders was born in Hickman County, Tennessee on June 12,
1947. She attended Centerville Elementary School and graduated from
Hickman County High School in May 1965. She began her studies at Middle
Tennessee State University in August of that year, graduating with a Bachelor
of Science in Mathematics and minors in secondary education and English in
August 1968.  She earned a Masters in Education from Trevecca Nazarene
College in August 1990 and was admitted to graduate school in the College of

Education at the University of Tennessee in 1995.

She has worked in a variety of public and private sector positions: Tennessee
Eastman Company, computer programmer analyst; R. J. Reynolds, Inc,
computer programmer analyst; Lowndes County, Georgia, high school math
and science teacher; Centerville Church of Christ, director of Day Care Center;
Industrial Metals Corporation, administrative assistant; Hickman County
Schools, teacher and central office administrator; Tennessee Department of
Education, director of Tennessee's school nutrition program and executive
administrative assistant to the commissioner of education; University of
Tennessee State Testing and Evaluation Center, educational consultant. She
is currently the director of the University of Tennessee Test Processing

Services.



	The impact of teacher effect on student math competency achievement
	Recommended Citation

	The impact of teacher effect on student math competency achievement

