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Under the direction of the Maryland’s Race to the Top grant and the Maryland Educa-
tion Reform Act of 2010, the Maryland Department of Education (MDOE) established the
Teacher and Principal Evaluation (TPE) model to measure teacher and principal effective-
ness in Maryland public schools. Throughout 2016, the MSDE Office of Teacher and Princi-
pal Evaluation has met with local education agencies to determine how the TPE can assess the
performance of students, schools, and teacher preparation programs to inform possible
changes in the state TPE framework. The MDOE’s TPE team has asked CNA to conduct a
study to assess the TPE model’s ability to identify effective teachers and principals.

This memo examines the relationship between teacher/principal characteristics and
teacher/principal effectiveness ratings to detect possible flaws in TPE implementation. The
analysis will focus on the following teacher characteristics: subject area taught, tenure status,
years of teaching experience, the proportion of minority and impoverished students at the
teacher’s school, and the effectiveness of the principal at the teacher’s school. The principal
characteristics analysis will focus on the relationship between novice status and job effective-
ness. The extensive research literature on teacher effectiveness will set the theoretical expec-
tations of how these factors relate to teacher effectiveness. The analysis will identify any
divergences between the expected and actual relationships to determine possible measure-
ment problems. In addition to the teacher and principal characteristics analysis, the analysis
will examine the relationship between teacher effectiveness and student achievement. If
teacher effectiveness is implemented and measured correctly, then effective teachers should
be associated with high-achieving students.

The analysis largely upholds the validity of the TPE model and offers policy implications
for recruiting and retaining effective teachers and principals.

Literature Review

This section briefly reviews past research on the relationship between the selected teach-
er/principal characteristics and teacher/principal effectiveness. Each subsection reviews the-
oretically expected findings, or hypotheses (H), to detect any measurement problems in the
TPE system. Relevant control variables will be included in each of the statistical models to
help eliminate confounding effects.

Subject Area Taught

Teachers who are trained in the subject area they teach are more effective in improving
student learning outcomes, particularly in mathematics. Several studies using data from the
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1988 National Education Longitudinal Study found that mathematics students taught by
teachers who earned either a bachelor’s or a master’s degree in mathematics performed bet-

ter on achievement tests than students taught by teachers without a mathematics degree.

Data measuring the proportion of mathematics classes taught by qualified teachers in
Maryland are not available, but research indicates that mathematics classes are more likely to
staff out-of-field teachers (that is, instructors without a state certificate or an academic degree

in the subject they teach).2 For example, an Education Trust study found that 22 percent of
all mathematics courses in U.S. secondary schools were taught by out-of-field teachers. This
inequity was particularly pronounced in high-poverty schools, where 25.1% of mathematics
courses were taught by out-of-field teachers.

The high rates of out-of-field teaching in mathematics are partially attributable to inade-
quate training in basic mathematics and science skills in secondary schools. For example, the
Nation’s Report Card by The National Assessment of Educational Progress indicates that only
26 percent of high school seniors performed at or above proficient levels in mathematics in
2013. But other factors, such as inadequate planning by administrative staff, also contribute to
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this pattern.

H1: Mathematics teachers will earn lower teacher effectiveness ratings than teachers in
other subject areas.

H2: Teachers at high-poverty schools will earn lower teacher effectiveness ratings than
teachers at low-poverty schools.

H3: Mathematics teachers in high-poverty schools will earn lower teacher effectiveness
ratings than mathematics teachers in schools with mostly affluent students.

Goldhaber, D. D., & Brewer, D. J. (1997a). Evaluating the effect of teacher degree level on edu-
cational performance. In W. J. Fowler (Ed.), Developments in school finance, 1996 (pp. 197-
210). Washington, DC: National Center for Education Statistics, U.S. Department of Education;
Goldhaber, D. D., & Brewer, D. J. (2000). Does teacher certification matter? High school certifi-
cation status and student achievement. Educational Evaluation and Policy Analysis, 22, 129-146;
Rowan, B., Chiang, F.-S., & Miller, R. J. (1997). Using research on employees’ performance to
study the effects of teachers on students’ achievement. Sociology of Education, 70, 256-284.

Although mathematics classes are more likely to staff unqualified teachers, most classrooms in
Maryland are taught by qualified teachers. According to data from the Maryland Consolidated
State Performance Report (available here), 95 percent and 90 percent of all core academic clas-
ses in elementary and secondary schools, respectively, were taught by qualified teachers during
the 2013/14 school year, as expected since state equity plans address inequities in the distribu-
tion of quality teachers. Core academic subjects are defined as English, reading/language arts,
mathematics, science, foreign languages, civics and government, economics, arts, history, and

geography.

Ingersoll, R. M. (2006). Understanding supply and demand among mathematics and science
teachers. in Jack Rhoton and Pat Shane (Eds.), Teaching Science in the 21st Century. Arlington,
VA: NSTA Press.
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H4: Mathematics teachers in high-poverty schools will earn lower teacher effectiveness
ratings than teachers in other subject areas in high-poverty schools.

Tenure Status and Years of Experience

Experienced teachers are generally more effective than novice teachers since teaching
skills (such as classroom management and communication ability) improve as teachers learn.
Research supports the notion that experienced teachers are more effective than novice teach-
ers. Early years are particularly critical for novice teachers since many struggle before achiev-

ing large gains in effectiveness.” Once teachers gain these initial improvements, they plateau
in effectiveness between three and five years and retain that level of effectiveness long after-
ward.’ In Maryland, this timeframe coincides with the decision to grant tenure, which occurs
after three years. However, some evidence suggests that highly experienced teachers (with
more than 25 years of experience) tend to decline in effectiveness, possibly to a level compa-
rable to novice teachers. A similar process exists for principals: novice principals struggle at

first before achieving greater effectiveness.

Subject matter and school level may affect the relationship between teacher experience
and effectiveness. The link between experience and effectiveness is stronger among elemen-
tary and middle schools, particularly in mathematics. Among high school teachers, research
shows no or limited effects from experience.

* Rice, J. K. 2010. Impact of teacher experience: Examining the evidence and policy implications.
CALDER Brief 11. Washington, DC: The Urban Institute.

5 Boyd, D. J., Lankford, H., Loeb, S., Rockoff, J. E., and Wyckoff, J. H. (2007). The narrowing gap
in New York City teacher qualifications and Its implications for student achievement in high-
poverty schools. CALDER Working Paper 10. Washington, DC: The Urban Institute.

0 Clotfelter, Ladd, and Vigdor (2007). How and why do teacher credentials matter for student

achievement? CALDER Working Paper 2. Washington, DC: The Urban Institute.; Murnane,
Richard J., and Phillips, B. R. (1981). What do effective teachers of inner-city children have in
common? Social Science Research 10,1: 83-100; Ferguson, Ronald F. (1991). Paying for public
education: New evidence on how and why money matters. Harvard Journal of Legislation. 28
465. One common problem with the extant literature is the separating effects associated with
experience from attrition of less effective teachers.

! Ladd, Helen F. (2008). Value-added modeling of teacher credentials: Policy implications. Sec-

ond annual CALDER research conference. “7The ins and outs of value-added measures in educa-
tion: What research says.” Washington, DC, November 21.; Harris, Douglas N., and Tim R. Sass.
(2007). Teacher training, teacher quality, and student achievement. CALDER Working Paper 3.
Washington, DC: The Urban Institute. One notable exception is a study by Papay and Kraft, who
show continual improvement in teaching effectiveness.

Rice, Jennifer King. (2010). Principal effectiveness and leadership in an era of accountability:
What research says. Brief 8. Washington, DC: National Center for Analysis of Longitudinal Data
in Education Research.
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Hb5: Teachers with tenure will earn higher effectiveness ratings than nontenured teach-
ers, particularly among elementary and middle school teachers.

H6: Experienced teachers will earn higher effectiveness ratings than novice teachers, par-
ticularly among elementary and middle school teachers.

H7: Experienced principals will earn higher effectiveness ratings than novice principals.
School Economic and Racial Composition

Schools with high-poverty and high-minority student enrollment face greater challenges
in attracting and keeping effective teachers and principals. Value added modeling shows that
the average teacher effectiveness ratings in high-poverty schools were behind low-poverty
schools in the Los Angeles school district by about 14 weeks in English and 4 weeks in math-
ematics. Similar disparities exist between schools with high-minority enrollment and low-
minority enrollment. In Los Angeles, the average effectiveness ratings of teachers employed at
schools with high African-American and Latino enrollment lagged behind schools with pre-
dominantly white and Asian enrollment by three months in English and about a month in

mathematics.” Similarly, high-poverty schools are least likely to draw the most effective princi-
pals.lo Factors such as inadequate family support and disciplinary problems partially explain

the lack of interest among teachers and principals in these schools.” However, beyond the
demographic characteristics of students, school conditions (which are addressed in the next
subsection) matter as well. For these reasons, it may not be the student demographic charac-
teristics that teachers and principals find unattractive, but rather the associated social and in-
stitutional dynamics embedded in these schools. Policies can reduce these gaps by addressing
the school conditions that compel effective teachers and principals to leave these schools.

Beyond in-school factors, policies particular to Maryland may affect the ability of high-
poverty and high-minority schools to retain effective teachers. For example, as teachers gain
seniority, they are given priority when requesting a transfer to a different school within their
district. Even though the variation in school quality may be limited within a district, this policy
facilitates the transfer of experienced teachers out of high-poverty and high-minority schools.
In addition, schools with high-poverty and high-minority enrollment recruit teachers later in
the school year. Consequently, they draw from a weaker labor market pool than better re-
sourced districts.

9 Hahnel, Carrie, and Jackson, O. (2012). Learning denied: The case for equitable access to eftec-
tive teaching in California’s largest school district. Oakland, CA: The Education Trust-West. See
also Sass, Tim R. et al. (2012). Value added of teachers in high-poverty schools and lower-poverty
schools. Journal of Urban Economics 72.2: 104-122. Similar findings have been found in Florida
and North Carolina.

' Rice, Jennifer King. (2010). ibid.

1 Almy, Sarah, and Tooley, M. (2012). Building and sustaining talent: Creating conditions in
high-poverty schools that support effective teaching and learning. Fducation Trust. See footnote

6.
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HB8: Teachers employed by schools with high-poverty and high-minority student enroll-
ment will earn lower effectiveness ratings than teachers at schools with low-poverty or low-
minority enrollment.

H9: Principals employed by schools with high-poverty and high-minority student enroll-
ment will earn lower effectiveness ratings than principals at schools with low-poverty or low-
minority enrollment.

Principal Effectiveness

High teacher turnover rates at high-poverty and high-minority schools have long been a
noted issue and a barrier toward attracting and keeping effective teachers. School working
conditions are important factors in explaining why effective teachers depart from these
schools.' Teachers are often attracted to working conditions that allow for collegial and col-
laborative relationships with their peers. More importantly, teachers value effective leadership
from their principal. Ladd finds that princié)al leadership is the most important factor in pre-
dicting teacher satisfaction and retention.” Studies have identified various components of
effective leadership, such as an environment of trust and respect, a commitment to profes-
sional growth for teachers, consistent procedures in enforcing rules, clear expectations for
teacher evaluations, and effective lines of communication between teachers and leadership

14 ... . . . . . .
staff.” " In addition, effective principals will remove or improve ineffective teachers. Together,
effective principal leadership improves teacher effectiveness through creating a school envi-
ronment conducive to effective teaching.

H10: Teachers with effective principals will be associated with higher effectiveness ratings
than teachers with ineffective principals.

Student Competency and Effective Teachers

A wealth of research has shown that students who are assigned effective teachers will
achieve significant learning gains compared with similar students taught by ineffective teach-
ers. For example, students assigned a highly effective teacher gain a full year’s worth of learn-
ing over comparable students taught by highly ineffective teachers. = Receiving ineffective
teaching across multiple years can severely hamper students’ learning development and their
chance to catch up. In Tennessee, students assigned an effective teacher three years in a row

12Almy and Tooley, ibid.; Ladd, Helen F. (2011). Teachers’ perceptions of their working condi-
tions: How predictive of planned and actual teacher movement? Educational Evaluation and
Policy Analysis 33.2: 235-261.; Ingersoll, Richard M. (2003). Why schools have difficulty staffing
their classrooms with qualified teachers. Educational Leadership 60.8: 30-33.

B Ladd. (2011). ibid.

H Almy and Tooley, ibid.; Johnson, Susan Moore, Jill Harrison Berg, and Morgaen L. Donaldson.
(2005). Who stays in teaching and why?: A review of the literature on teacher retention. Project
on the Next Generation of Teachers, Harvard Graduate School of Education.

15 Hanushek, E. A. (1992). The trade-off between child quantity and quality. Journal of Political
Economy, 100(1), 84-117.
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achieved learning gains 2.5 times higher than students taught by an ineffective teacher for
. 16
three consecutive years.

HI11: Average school teacher effectiveness ratings will be associated with higher school
passage rates for the Partnership for Assessment of Readiness for College and Careers exam in
mathematics and reading.

Data Sources

This analysis relies primarily on administrative data provided by the Maryland Depart-
ment of Education. These data contain measures of teacher and principal effectiveness, basic
teacher and principal demographic information (for example, years of experience, subject
taught), school attendance rates, PARCC scores, and district financial data such as per-student
instructional spending. In addition, information about county spending on education and
household education level for each district was collected from American Community Survey,
an ongoing survey of U.S. households conducted by the U.S. Census Bureau.

Variable Operationalization

Table 1 summarizes the different data sources and variables employed in the analysis.

Table 1. Summary of Variable Characteristics

Teacher/Principal Characteristics — Maryland Department of Education

Variable Description

Grade level Spring 2015: Elementary, middle, and high school

Tenure status Spring 2015: Tenured, not tenured

Subject code Spring 2015: 61 subject codes available reduced to 1)
math, 2) math and science, and 3) non-math subjects

Years of experience Spring 2015: Expressed as the number of years and
months teaching in Maryland

Teacher effectiveness Spring 2015: Total effectiveness rating

Principal effectiveness Spring 2015: Total effectiveness rating

New principal status Spring 2015: Yes, no

School Characteristics — Maryland Department of Education

High-poverty flag Spring 2015: MSDE uses the total FARMS (eligibility for
federally subsidized school meals) or non-FARMS popula-
tion in the numerator and the total school population in
the denominator. The resulting percentages are then
ranked across the entire state. The top quartile is high-
poverty; the bottom quartile is low-poverty.

16 Sanders, W. L. & Rivers, J. C. (1996). Cumulative and residual eftects of teachers on future stu-
dent academic achievement. Knoxville, TN: University of Tennessee Value-Added Research and
Assessment Center.
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Table 1 (continued). Summary of Variable Characteristics

High-minority flag Spring 2015: MSDE uses the school percentage of the non-
White population in the numerator and the total school
population in the denominator. The resulting percent-
ages are then ranked across the entire state. The top quar-
tile is high-minority; the bottom quartile is low-minority.

PARCC math or reading 2015: Percentage of students in the school who scored 4 or
5 on math or reading.1

Attendance rate percentage School year 2012/13: Measures the percentage of students
in school for at least half of the average school day during
the school year.

School Progress Index Strand Categories range from 1 to 5. Measures school progress in
meeting performance goals to improve education for stu-
dents.

District Characteristics — Maryland Department of Education
Per-student instructional spend-  School year 2012/13: Expenditures for prekindergarten to

ing grade 12 instruction in thousands of dollars, excluding
adult education and equipment.
Assessed valuation per pupil School year 2012/13: Measures local resources available

for education.

District Characteristics — U.S. Census Bureau American Community Survey *
Percentage of households with a  Percentage of households with a bachelor’s degree within
bachelor’s degree the teacher’s or principal’s district.

*2010-2014 American Community Survey 5-Year Estimates
Measuring Teacher and Principal Effectiveness

The Teacher and Principal Evaluation Model (TPE) is a combination of professional
practice and student growth measures. For teachers, the professional practice component is
based on four domains derived from the Danielson Framework: planning and preparation,
instructional delivery, classroom management and environment, and professional responsibil-
ities. The student growth component is framed by student learning objectives (SLOs). SLOs
are measurable instructional goals established for a specific group of students over a set peri-
od of time. Likewise, the principal rating is a combination of professional practice and stu-
dent growth measures. The professional practice measures consist of twelve indicators
measuring aspects such as school vision and school culture. SLOs for principals also measure
instructional goals established for the school’s students, rather than a specific set of students
per teacher, over a set period of time. Both the teacher and principal ratings are scaled from
0 to 100, with a higher score indicating greater effectiveness.

The quality of implementation of Maryland’s TPE system has varied across local educa-
tion authorities (LEAs). Some LEAs, for example, appear to have embraced SLOs as a serious
education reform, integrating research and teacher and principal experience into a collabo-

17 . [13 ”» 1
Certain PARCC score levels reported “less than 5%” rather than a specific percentage. In these
cases, a specific percentage was imputed based on the values of the other levels.
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rative objective-setting process. Other LEAs have treated the setting of SLOs more as a com-
pliance activity. The weights applied to each of the professional practice and SLO compo-
nents when calculating total teacher/principal effectiveness ratings vary across LEAs.
Although teacher/principal effectiveness is scaled to 100 points for every district, different
weighting procedures may cause a teacher to rate inconsistently from district to district de-
spite similar performance.

Analytical Technique

The analysis uses ordinary least squares regression to test each of the proposed hypothe-
ses. Each hypothesis is tested using four models, starting with the independent variable re-
gressed on only the dependent variable (model 1), and then adding teacher characteristics
(model 2), school characteristics (model 3), and finally district characteristics (model 4), in

that order, as control variables. 18 Table 1 reviews the specific teacher, school, and district
control variables entered into the model. The school control variables speak to different as-
pects of student or school performance that may affect teacher performance. The county var-
iables measure county financial resources available to a school, which can affect their ability to
attract effective teachers. And the percentage of households with a bachelor’s degree gives a
measure of home environment, which affects student preparation and possibly measured
teacher effectiveness. This variable was gathered from the U.S. Census Bureau and then
matched to the dataset using district name as the common ID.

The control variables help ensure that the estimated relationship between the independ-
ent variable and the dependent variable is not due to some outside factor. For example, we
might observe a (hypothetical) negative relationship between class size and teacher effective-
ness — that is, as class size increases, teacher effectiveness decreases. However, this may result
entirely from overcrowding in lower-performing schools — once controlling for student
achievement, teacher effectiveness ratings are similar among teachers who teach small or
large classes. Teachers then are equally effective whether they are placed in large or small
classes as long as student academic achievement is equal.

The rigor of the regression models is limited by the availability of data. Regression mod-
els require the inclusion of all variables that could theoretically affect the dependent variable
of interest. In this case, our models are underspecified since not all variables of theoretical
interest were available. For example, attributes of teacher training (such as degrees earned,
match between training and subjects taught) should affect teacher effectiveness ratings, but
these variables were not available. For this reason, any statistically significant relationship
found in our analysis could, theoretically, be due to confounding variables not contained in
our data; however, our analysis does take steps to reduce this outcome by including a variety
of other control variables. For the sake of parsimony, the findings concentrate on presenting
the main effect of the independent variable and do not address the effects of the control vari-
ables; full results are available upon request. Descriptive statistics such as distribution of
teacher and principal evaluation ratings and breakdowns by demographic characteristics can

18 Since district data provided by the Maryland Department of Education overlaps with the U.S.
Census Bureau county data, they are both referred to as district data.
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be found in a recent re?ort by the Maryland Department of Education and are therefore not
. . . 9
reviewed in this report.

Results

Table 2 summarizes the effects of teacher characteristics on teacher/principal effective-
ness. The regression coefficients in each cell represent how much the independent variable
affects the teacher effectiveness rating. For the variables with a reference group, the coeffi-
cient represents the difference in effectiveness between the examined group and the refer-
ence group.

Table 2. OLS Regression Results: Teacher Characteristics on Teacher Effectiveness Rating

Model 1: Model 2: Model 3: Model 4:
I.V.only  Teacher  School County

Independent variable (I.V.)

H1: Mathematics teachers (reference group: -1.39%* -1.32%4% -0.24 -.69%
non-mathematics teachers), n = 31,876
H2: Teachers at high-poverty schools (refer- S7.02%%%  6.64FFF 3,20 -0.04

ence group: teachers at non-high-poverty

schools), n = 31,876

H3: Mathematics teachers at high-poverty S7.38%HE 6, 9F -3.51%% -0.19
schools (reference group: mathematics

teachers at non-high-poverty schools) n =

2,713

H4: Mathematic teachers at high-poverty -1.55% -1.50%%* -0.39 -0.87
schools (reference group: non-mathematics

teachers at high-poverty schools), n = 8,367

Hb5: Tenured teachers (reference group: non-  3.81%%* 3.80%* 2.84%* 2.38%x*
tenured teachers), n = 31,781

H6: Teacher experience, n = 31,876 0.]18%:x* 0.18%** 0.12%:%* 0.08:#:%*
H7: Principal novice status (reference group: — -4.10%%% - -5.54#HE b 60

non-principal novice status), n = 1,005

* <.0b, ¥* < .01, **#* < .001. The statistical level of significance indicates the probability of obtaining the
observed relationship by random error. At the .05 level, there is less than a 5% chance that the
observed relationship is due to random error rather than substantive association.

For example, when controlling for all other factors, mathematics teachers earned effective-
ness ratings .69 points lower (teacher ratings ranged from 20 to 100, thus .69 points is a small
increment) than non-mathematics teachers. Otherwise, the coefficient represents the change
in the teacher effectiveness rating with each unit increase in the independent variable. For
example, teacher effectiveness ratings increase by .08 with each year increase in teacher expe-
rience, once controlling for all possible variables available.

19 Volrath, David, and Feldman, Benjamin. (2015). School year 2014/15 teacher and principal
evaluation results: A descriptive analysis of effectiveness ratings. Maryland Department of Edu-
cation, Office of Teacher and Principal Evaluation.
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Teacher Effectiveness: Mathematics Teachers

H1: Mathematics teachers will earn lower teacher effectiveness ratings than teachers in
other subject areas.

Mathematics teachers earned slightly lower teacher effectiveness ratings than non-
mathematics teachers across Maryland schools; however, the effect size is small, as their effec-
tiveness ratings are only .69 points lower than non-math teachers once controlling for teacher,
school, and county characteristics. Although the effect size reveals only minor differences in
effectiveness between mathematics and non-mathematics, the results provide support for hy-
pothesis 1. The small effect size is likely a function of competent staffing of teachers across the
state of Maryland. Recent Maryland Consolidated State Performance Reports indicate that the
vast majority of schools in Maryland staff “qualified” teachers; thus, small effectiveness differ-
ences between mathematics and non-mathematics teachers is not surprising.

Teacher Effectiveness: Teachers at High-Poverty Schools

H2: Teachers at high-poverty schools will earn lower teacher effectiveness ratings than
teachers at non-high-poverty schools.

The results provide limited support for hypothesis 2, as teachers at high-poverty schools
earned significantly lower teacher effectiveness ratings than teachers at non-high-poverty
schools in models 1 to 3, but the relationship was no longer significant once county character-
istics were included in model 4. Separate analyses suggest that college-educated households
are better equipped to overcome the lack of resources facing students at high-poverty schools.
Even at high-poverty schools, children of college-educated parents are likely to contribute to
student learning components in the teacher effectiveness metric. However, students with col-
lege-educated parents are less likely to attend high-poverty schools, which limit the applicabil-
ity of these results. * Further statistical investigation is needed to confirm any possible
connections between household characteristics, student performance, and observed teacher
effectiveness.

Teacher Effectiveness: Mathematics Teachers by Poverty Status

H3: Mathematics teachers in high-poverty schools will earn lower teacher effectiveness
ratings than mathematics teachers in schools with mostly affluent students.

As with hypothesis 2, initial models found lower effectiveness ratings among math teach-
ers in high-poverty schools than among mathematics teachers in non-high-poverty schools,
but the effect disappears after controlling for county characteristics. In each model, estimates
for mathematics teachers are similar to those for all teachers, suggesting that ratings for math
teachers do not react uniquely to poverty status. Although the results do not show any signifi-
cant differences in teacher effectiveness by school poverty status, these schools are further in-
vestigated in hypotheses 8 and 9.

20 Among schools labeled high-poverty, the average percentage of households with a bachelor’s
degree was 16.2 percent, versus 19.3 percent for the rest of the schools.
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Teacher Effectiveness: Teachers at High-Poverty Schools by Subject

H4: Mathematics teachers in high-poverty schools will earn lower teacher effectiveness
ratings than non-mathematics teachers in high-poverty schools.

Within high-poverty schools, mathematics teachers earn lower effectiveness ratings than
non-mathematics teachers in model 1; however, the relationship disappears once school char-
acteristics, particularly principal effectiveness, are controlled for. Findings remain statistically
insignificant when county characteristics are entered into the model. Overall, among high-
poverty schools, subject taught does not appear to affect teacher effectiveness ratings once
controlling for school characteristics. This variable becomes insignificant because at least one
of the control variables is correlated negatively with the outcome variable (teacher effective-
ness) and positively with the main control variable (subject taught), or vice versa. For exam-
ple, if high-minority schools have a higher share of mathematics teachers (e.g., budget cuts
had forced layoffs in non-core subjects) and lower average test scores, controlling for high-
minority schools would produce this result. More sophisticated statistical techniques would be
needed to identify the precise reason.

Teacher Effectiveness: Tenure Status

Hb5: Teachers with tenure will earn higher effectiveness ratings than non-tenured teach-
ers, particularly among elementary and middle school teachers.

Tenured teachers earned about 2 points more than non-tenured teachers on effective-
ness ratings even when controlling for teacher, school, and county characteristics. This con-
tinued to hold true when grouping elementary and middle school teachers into one
regression analysis and high school teachers into a separate regression analysis.

Teacher Effectiveness: Years of Teaching

HG6: Experienced teachers will earn higher effectiveness ratings than novice teachers, par-
ticularly among elementary and middle school teachers.

Teachers’ effectiveness rates rise as they gain more teaching experience. The effect size is
small, however, as it takes about 10 years of teaching before gaining about a point in teacher
effectiveness. While the relationship between years of experience and teacher effectiveness is
mostly linear, visual plots indicate that the relationship differs during certain brackets of
years. As predicted in the literature review section, teacher effectiveness tends to increase rap-
idly among novice teachers, then less rapidly before tailing off and eventually declining
among the most experienced teachers. Separate analyses reveal similar small but positive ef-
fects of teaching experience on effectiveness among the elementary/middle and high school
teachers. For each group, each year of teaching experience adds about a tenth of a point to

teaching effectiveness.

Principal Eftectiveness: Principal Experience

H7: Experienced principals will earn higher effectiveness rates than novice principals.

! Full findings available upon request.
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Since there is typically one principal per school, each school is analyzed when testing this
hypothesis instead of each teacher as in the previous analyses. For that reason, only school
and county characteristics are entered as control variables. As hypothesized, novice principals
earned effectiveness rates that were about 5.6 points lower than experienced principals when
controlling for school and county factors.

Teacher and Principal Effectiveness: Teachers,/Principals at High-Poverty and High-
Minority Schools

HB8: Teachers employed by schools with high-poverty and high-minority student enroll-
ment will earn lower effectiveness rates than teachers at schools with low-poverty or low-
minority enrollment.

Unlike hypothesis 2, this hypothesis examines teachers at high-poverty and high-minority
schools. For comparison purposes, table 3 starts by examining the effect of working at a high-
poverty school versus a non-high-poverty school (like hypothesis 2) in the “All schools” col-
umn when controlling for teacher, school, and district characteristics. As discussed earlier,
there was no significant effect. Next, the “high-poverty schools only” column examines only
teachers working at high-poverty schools and compares teachers working at high-poverty
schools with teachers working at high-poverty and high-minority schools.”™ The results show
that teachers working at high-poverty and high-minority schools earn effectiveness ratings that
are 4.4 points lower than teachers who work at high-poverty schools when controlling for
teacher, school, and district characteristics.

Table 3. OLS Regression Results: High-Poverty and High-Minority Schools on Teacher Effec-
tiveness

All schools High-poverty High-
(n=31,876) schools only (n minority
=8,367) schools only
(n =9023)
High-poverty High-poverty = High-poverty
only and high- and high-
minority minority
H8: Teachers at high-poverty and/or high- -0.04 -4.36%%* -0.90%%*

minority schools

*<.05, ¥F<.01, ¥¥*<.001

The last column examines only teachers working at high-minority schools and compares
teachers working at minority-poverty schools with teachers working at high-poverty and high-
minority schools. The results show that the latter group earned effectiveness ratings that were
almost a point lower when controlling for teacher, school, and district characteristics. Overall,
the results suggest that minority students are more disadvantaged teacher-quality wise in

*% This analysis was arranged in this fashion to make clear comparisons. An analysis examining all
teachers at high-poverty and high-minority schools versus all other teachers creates an unclear
comparison group since it would include several subgroups of teachers: teachers at neither a
high-poverty nor high-minority school, teachers at a high-poverty but not high-minority
school, and teachers at a high-minority but not high-poverty school.

12
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comparison to poor students. Schools with mostly poor students receive teaching that is 4.4
points less effective if those students are in a minority group. In comparison, schools with
mostly minority students receive teaching that is 1 point less effective if those students are also
poor. In other words, a student at high-minority school receives teaching that is very similar to
a student at a high-minority and high-poverty school. But a student at a high-poverty school
receives teaching that is 4.4 better than a student a high-poverty and high-minority school.

H9: Principals employed by schools with high-poverty and high-minority student enroll-
ment will earn lower effectiveness rates than principals at non-high-poverty or non-high-
minority schools.

Table 4 shows the same type of analysis as table 3. Principals at a high-poverty school
earn an effectiveness score that is about 5 points lower than principals at non-high-poverty
schools. However, when looking at high-poverty and high-minority schools only, the effect of
teaching at a school with both these characteristics versus teaching at a school with only one
of these characteristics is insignificant. The n-size for these later two analyses is small, which
makes it more difficult to obtain significant results.

Table 4. OLS Regression Results: High-Poverty and High-Minority Schools on Principal Effec-
tiveness

All schools High-poverty High-
(n =1005) schools only minority
(n =293) schools only
(n =293)
High-poverty =~ High-poverty = High-poverty
and high- and high-
minority minority
H9: Principals at high-poverty and/or -4 84 %** -2.66 1.96

high-minority schools n = 1,005

* <05, ¥* < .01, ¥*¥* <.001
Teacher Effectiveness: Teachers by Principal Effectiveness

H10: Teachers with effective principals will have higher effectiveness rates than teachers
with ineffective principals.

The Maryland Department of Education created two different measures of principal ef-
fectiveness. As discussed in the “Measuring Teacher and Principal Effectiveness” section, the
first measure is the raw teacher effectiveness rating scaled from 0 to 100. This rating is con-
verted into a second measure of principal effectiveness that categorizes principals into three
discrete categories: ineffective, effective, and highly effective (each rating category is deter-
mined by each LEA). Teachers gain about 5 points in their effectiveness rating with an in-
crease from any particular category (for example, from “ineffective” to “effective” principals
or “effective” to “highly effective” principals) (table 5).
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Table 5: OLS Regression Results: Principal Effectiveness on Teacher Effectiveness (n =
31,587)

Model 1: | Model 2: | Model 3: | Model 4:
I.V.only | Teacher School County

Independent variable

HI10: Discrete categories 7.49%%* 7.41 %% 5.84#* 5.06%#*

*<.0b, ¥ < .01, ¥ < .001

Unlike the previous analysis, which breaks down principal effectiveness into three catego-
ries, this analysis relies on the raw principal effectiveness rate — the independent variable,
which allows for a more granulated analysis. The regression coefficients are presented sepa-
rately in table 6 because a slightly curvilinear relationship was found between these variables.
Among the lowest 20 percentiles of principal effectiveness, represented by effectiveness rates
between 30 and 69, there is a slight negative relationship between principal effectiveness and
teacher effectiveness. Although the relationship is statistically significant, the effect size indi-
cates the relationship is extremely small, as each point increase in principal effectiveness af-
fects teacher effectiveness by .05 points — or as you move from principals with effectiveness
rating of 30 to 69, teacher effectiveness decreases 1.95 points (.05 times 39).

Table 6: OLS Regression Results: Principal Effectiveness on Teacher Effectiveness, Bottom
20% of Principals (n = 6,815)

Model 1:  Model 22 Model 3:  Model 4:
LV. only Teacher School County

Independent variable

H11: Principal effectiveness -0.25%** -0.23%** -0.16%** -0.05%*

*<.0b, #* < .01, ¥ < .001

Table 7 presents the principal effectiveness results from the top 80 percent of principals
(that is, principals with an effectiveness rate of 70 or higher). Unlike table 4, this table pre-
sents a positive relationship between principal and teacher effectiveness, although the effect
size is small. Every 10-point increase in principal effectiveness increases teacher effectiveness
by 4 points. For the large majority of the principals, the relationship between principal and
teacher effectiveness corroborates hypothesis 10.

Table 7: OLS Regression Results: Principal Effectiveness on Teacher Effectiveness, Top 80%
of Principals (n = 26,080)

Model 1: Model 2: Model 3: Model 4:
I.V. only Teacher School County

Independent variable

H11: Principal effectiveness 0.50%** DHOHHE (0.43%** (0.397##*

*<.0b, #* < .01, ¥ < .001

Overall, hypothesis 10 best fits within a particular range of principals, the top 80 percent
which constitutes the vast majority of principals, while the hypothesis is not supported among
the bottom 20 percent of principals.
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Student Eftectiveness: Teacher Effectiveness

H11: Higher school-level teacher effectiveness rates will be associated with higher school
passage rates for the Partnership for Assessment of Readiness for College and Careers exam in
math and reading.

Table 8 presents the effects of mathematics and English PARCC scores on teacher effec-
tiveness at the school level. PARCC scores in both mathematics and English are associated
with higher teacher effectiveness. The effect sizes indicate that a 10-point increase in teacher
effectiveness would lead to a .7 and 1.4 percentage point increase in PARCC mathematics and
English pass rates, respectively. Although schools with more effective teachers are associated
with better PARCC scores, this result should not be interpreted as teacher effectiveness im-
proving PARCC scores. At the student level, a number of different scenarios may be obfuscat-
ed by these results. For example, extremely disadvantaged students may learn a great deal
from outstanding teachers while still having relatively low test scores, which would indicate an
effective teacher not recognized as such under the present analysis. Or conversely, highly mo-
tivated students with lots of out-of-school supports may do well in spite of a poor teacher. In
this case, an ineffective teacher is mistakenly recognized as an effective teacher.

Table 8. OLS Regression Results: Teacher Effectiveness on PARCC Scores (n = 990)

Model 1: Model 2: Model 3: Model 4:
IV.only  Teacher School County

Dependent variables
H12: Mathematics PARCC 20.14%%% 14 5]*** 7.76%%% 7.0k
H12: English PARCC 20.51%%*% 15 ,69%** 9.69%** 18.57% %

To effectively investigate whether teacher effectiveness improves PARCC scores, student-
level data are needed linking the student with the teacher. With a single year of data, the
analysis could identify whether nonproficient students are concentrated among ineffective
teachers, which would suggest a link between teacher effectiveness and student proficiency. If
nonproficient students are spread out evenly across a school, it could present a few different
scenarios, including (1) school-level factors are just as important as teacher effectiveness, (2)
PARCC scores don’t perfectly reflect teacher effectiveness, or (3) schools have applied effec-
tiveness labels improperly. But with multiple years of data, the analysis could determine
whether students with effective teachers improve over time. Since learning involves growth,
multiple years of data allow for measurement of learning improvement over time.

Conclusions

The findings largely support the validity of the Maryland Teacher and Principal Evalua-
tion System. In most cases, the expected hypothesis was supported and the analysis did not
reveal any findings contrary to the proposed hypothesis. Lack of support for hypotheses 2, 3,
and 4 does not necessarily suggest an implementation or validity problem. And results testing
hypotheses 8 and 9 suggest that certain high-poverty schools staff slightly less ineffective
teachers and principals than non-high-poverty schools, as theoretically expected.

What policy implications can we draw from the study’s results? The greater likelihood of
finding less effective teachers at high-poverty and high-minority schools points to unequal ac-
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cess to quality teachers. But, as discussed in the theoretical overview, this is a widespread ine-
quality rather a feature particular to Maryland public schools. The distribution of less effective
principals in high-poverty schools is an area of particular concern because these schools have
a heightened need for effective principals. Effective principals are associated with effective
teaching for the vast majority of teachers (see hypothesis 10). However, the manner in which
this happens is not clear. It is possible that effective principals mentor and improve weak
teachers or simply remove them. It is also possible that effective principals attract strong
teachers or transfer to schools with effective teachers already in place after gaining some sen-
iority. According to a recent study, if high-poverty and high-minority schools can attract effec-
tive principals, these principals will stay at these schools, thereby upending the notion that
schools most in need of effective principals are the ones least likely to keep them.” Policies
directing effective principals to the schools most in need of them may have enduring effects
on improving the quality of teaching there.

Teaching experience is another important factor in predicting teacher effectiveness.
Schools looking to improve the quality of their teaching staff may be better served by hiring
experienced rather than novice teachers. In particular, hiring teachers with at least a few years
of teaching experience could be particularly advantageous as these teachers are moving into
their peak teaching years. High-poverty schools appear to suffer from a deficiency in teaching
quality in particular, but may have a harder time attracting experienced teachers as they may
not be seen as desirable locations within a competitive labor market.

Additional Research Ideas for Future Work

Given work performed to date, we believe with additional time and resources we could
address the following questions:

1) Is there geographic variation in teacher effectiveness? Using GIS software, we could
map teacher effectiveness values by county.

2) Are there links between certifying institution and teacher effectiveness? The Univer-
sity of Maryland may enroll the most academically prepared teacher candidates, but
other schools may be more effective in working with less academically prepared
teachers.

3) Is teacher effectiveness related to improvement in PARCC scores over time? If highly
effective teachers help students learn, growth in knowledge should be captured by an
improvement in PARCC scores or proficiency rates. An additional year of data would
enable us to research this question with greater methodological rigor.

23 Brach et al. (2009). ibid.
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