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Executive Summary

The federal adult education program serves more than 2 million eligible adults who lack basic
literacy and English language skills.* Although numerous studies in K-12 have shown that
measurable teacher characteristics such as certification, advanced degrees, and teacher scores on
standardized tests are related to student achievement (Aaronson, Barrow, & Sander, 2007; Kane,
Rockoff, & Staiger, 2006), no studies with strong statistical designs have explored teacher
effectiveness in adult education.

To provide descriptive information about the characteristics of teachers in adult education and to
explore whether teacher quality is associated with student achievement in adult education, the
Office of Career, Technical, and Adult Education (OCTAE) contracted with American Institutes
for Research (AIR) to produce four research briefs. The first brief provides research on the
characteristics of adult education teachers, this second brief examines the relationships between
teacher characteristics and student achievement, the third brief investigates the relationships
between teacher characteristics and students transitioning into postsecondary education and the
fourth brief focuses on communicating common issues with administrative data and provides
recommendations from a research and evaluation perspective.

The adult education research literature lacks evidence that this type of analysis has ever been
done at the student level, most likely because of the lack of appropriate data. The analyses in this
second brief provide a rare look at how the characteristics of adult education teachers relate to
the academic achievement of adult students using student-level data obtained from three states.
Results of this study allow us to better understand adult education teachers and the adult student
population.

Analytic Data and Method

To assess whether adult education teacher characteristics are correlated with student academic
achievement, this study focused on the following areas:

* Teacher demographic characteristics, including gender, age, race/ethnicity, and
employment status (part-time or full-time teacher)

* Teacher educational attainment
* Teacher professional development (number of hours participated in teacher PD); and

* Teacher experience, including total number of years in education and total number of
years in adult education.

We used adult student-level data for the 2008-09, 2009-10, and 2010-11 program years
obtained from the adult education data systems of three states. Our sample included
approximately 723,000 students in adult basic education, adult secondary education, and English
as a second language programs and nearly 13,000 adult education teachers from 3 states. Two

! Retrieved from http://wdcrobcolp01.ed.gov/CFAPPS/OVAE/NRS/reports/index.cfm, National Reporting System
(NRS) database, February 11, 2013.
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states from the southern region of the United States and one from the Midwest were included in
this study.

Our sample is not necessarily representative of all adult education teachers and students.
However, the existing research examining adult education teachers and student performance is
limited; therefore, despite our limited sample, the research in this report provides important
information about this population of adult education teachers and adult students.

Because the availability of data on teacher demographics, educational attainment, PD, and
experience vary across states, we conducted our analysis by each state separately. In States 1 and
3, where overall student pre- and posttest scores were available, we estimate the relationships
between teacher characteristics and student overall performance. In States 1 and 2, which
provided student pre- and posttest scores by subject area (language, mathematics, oral English,
reading, and literacy), we performed our analyses for each subject area to obtain more detailed
estimates on teacher characteristics and student achievement correlations.

To gauge reliability, we employed multiple regression models: ordinary least squares (OLS)
model controlling for only teacher characteristics; OLS model controlling for teacher, student,
and program characteristics; student fixed effects model; and teacher random effects (RE) model
controlling for teacher, student, and program characteristics. Our preferred model was the
teacher RE model with which we estimated the relationship between teacher characteristics and
student achievement while accounting for all other characteristics that potentially might affect
student achievement and for the fact that multiple students are nested within one teacher. Results
reported here are from analyses using this model.?

Highlights: What We Have Learned So Far

We draw our conclusions based on the results from our preferred teacher RE model as shown in
Table ES-1. We did not find consistent relationships between key teacher demographics and
student outcomes across three states; full-time teachers show a small positive relationship with
student achievement in two states for mathematics and in one state for reading while the opposite
relation was found in a third state. The mixed findings require further research in other states to
understand better what the important factors are. Teacher educational attainment shows positive
relationships with student achievement in two states for oral English and overall and no
relationship in the third state. We also found a positive relationship between PD participation and
student achievement in one state and no relationship in others. Teacher overall years of
experience show a positive relationship with overall student posttest scores in State 1; data were
not available in the other two. Teacher adult education experience presents a positive relationship
with overall and mathematics results in State 1 and with language and mathematics results in
State 2; there was no observed relationship in the third state.

2 Full tables and discussions of various models are presented in the appended Technical Notes. We also employed
student, teacher, and program fixed effects models to account for potential time-invariant student, teacher, and
program characteristics while estimating teacher value-added. However, the data provided from the states did not
allow us to produce much meaningful inferences from such models.
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Tables A4 and A6 in Appendix A illustrate the regression results from all models on key teacher
characteristics from States 1 and 3. Table A5 in Appendix A presents the regression results on
key teacher characteristics by subject area from State 2.

Question 1: Are teacher demographics related to student achievement?

¢ Data on teacher demographics are limited in all three states, and we could not identify
any common patterns among them. Although we observe positive relationships between
being a female teacher and teacher age with student outcomes in state 1, we did not detect
similar relationships in other states. Asian adult education teachers had a statistically
significant negative relation with student performance in State 3, and students with
Native American adult education teachers had higher mathematics and language posttest
scores compared to students with White teachers in State 1. However, we did not observe
any other statistically significant relationships between teacher race and student
achievement in other states. In State 1, students with full-time teachers performed better
on mathematics assessments than students with part-time teachers. We did not observe
any statistically significant effects in other subjects in State 1. In State 2, students with
part-time teachers scored lower in language, mathematics, reading, and literacy
assessments compared to students with full-time teachers. Compared to having full-time
adult teachers, however, students with part-time adult education teachers had
significantly higher posttest scores in State 3.

Question 2: Is teacher professional development related to student achievement?

* PD programs varied significantly across states. Data available from the states did not
allow us to gauge the quality of PD; instead, we could only evaluate whether and how
teacher PD participation was correlated with student achievement using the number of
hours of PD participation. We found a small but statistically significant positive
relationship between hours of PD and students’ oral English posttest scores in State 2. No
relationship was found in other states.

Question 3: Is teacher experience related to student achievement?

¢ Ateacher’s years of experience teaching adult education was found to be significantly
related to students’ overall and mathematics posttest scores in State 1 and to students’
language and mathematics posttest scores in State 2. In addition, students in classes with
teachers who had more years of experience in any level of education showed higher
posttest scores in State 1. Data on overall teacher experience were not available in States
2 and 3, and no relationship was found between adult education teaching experience and
student outcomes in State 3.
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Table ES-1. Summary of Regression Results on Key Teacher Characteristics Using Teacher RE
Model From States 1, 2, and 3

Teacher Characteristic l State 1 ‘ State 2 | State 3

Female Teacher Higher language,
mathematics, reading, and
literacy posttest scores

Older teacher Lower oral English posttest T
score

Native American Higher language and T
mathematics posttest scores

Asian T Lower overall posttest score
Part-time teacher Lower mathematics posttest Lower language, mathematics, | Higher overall posttest score
score reading, and literacy posttest

scores
Highest degree: professional T T Higher overall posttest score
certificate
Higher number of PD hours Higher oral English posttest
scores
More years of experience Higher overall posttest score T t
More years of adult education | Higher overall and Higher language and
experience mathematics posttest scores mathematics posttest scores

1 Data/category not available
Suggested Next Steps

This statistical brief and its associated briefs are the first few studies that focus on adult teachers
and explore the relationship between teacher characteristics and student performance. Results of
this study show that a variety of teacher characteristics are correlated with student achievement,
though the magnitudes are small and the relationships can be inconsistent across states or subject
areas. For example, we found inconsistent patterns of relationships across the three states on
teacher employment status and PD participation. State policies and methods of data collection
differ at the local level, and our models might not be stable without controlling such variations.
Therefore, results from this brief should not be generalized without further analysis using data
from other states.

To build a research base in adult education, it is critical to first construct a high-quality data
system at both individual and aggregated levels. Currently, the National Reporting System
requires states to report state-level data annually, which serve as the foundation for policy
development and evaluation; yet, these data might not be sufficient for researchers to answer
complicated research questions, especially when we want to drill down to the local program
level. Constructing a longitudinal data system that allows for tracking students and teachers
across years is important and is aligned with the data quality movement in K-16 education. This
study provides valuable information on how student and teacher data are collected at the local
level. The lack of standardization in data collection and the absence of longitudinal data systems
limit the type of research questions that can be answered.

As discussed in detail in Section VI, “Recommendation on Data Collection,” we provide specific
guidance on data collection and management to local programs. Once a reliable data system is in
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place, researchers should further investigate how teacher characteristics, especially employment
status and PD participation, affect student performance. PD participation is one of the few
malleable factors that is correlated with student performance and can be improved through
coaching and technical assistance. Currently, states provide various PD offerings to teachers in
the hope of improving their performances. Recording and reporting PD participation consistently
will also greatly assist future research.

The adult education student population varies radically across the country. In our study, over
70% of students were Hispanic in State 2, while in State 1 only 30% of students were Hispanic.
The significant difference in student population composition might be another reason why we
did not detect consistent relationships between teacher characteristics and student performance.
Different students have different needs in education and might require different teachers to better
serve their needs. A study at the state level might be of interest to learn how teacher
characteristics and student performance relationships vary across states. States that serve more
disadvantaged students might require higher performing teachers or intense PD services to
improve their student performance. Such studies will assist state policy makers in understanding
the needs of their local programs and provide policy guidance at the state and program levels.

American Institutes for Research 5



Teacher Effectiveness in Adult Education:
The Importance of Teacher Background Qualifications for Student Learning

. Introduction

In the last dozen years, the availability of administrative databases that track individual student
achievement over time and link students to their teachers has radically altered how research on
education is conducted and has brought fundamental changes to the ways educational programs
and personnel are evaluated. The availability of student-level panel data is also fundamentally
changing program accountability and the measurement of teacher performance. Since then,
numerous studies have been conducted on the relationship between various aspects of teacher
quality and student achievement in K—12 education.

The Coleman report (Coleman et al., 1966) examined the impact of a number of teacher
background characteristics, including years of experience, education level, and performance on a
vocabulary test, ultimately concluding that teacher background characteristics had a larger effect
on student achievement than any other general class of school effects except student body
composition.

Yet, the performance of adult education teachers and students has not been well studied. Adult
education has a long history in the United States, and a range of providers has long been
involved in educating adult students. Over 2 million adult students who would otherwise be left
outside the educational system and who lack English language proficiency, secondary school
education, and the skills necessary to enter postsecondary education or become more skilled
employees are enrolled in the system. This brief, the second of four briefs on adult education
teachers and the performance of adult students, analyzes the relationships between teacher
characteristics and adult student academic achievement.

II. Theoretical Framework

As our brief literature review indicated, the most widely studied aspect of teacher effectiveness is
teacher background characteristics. Several specific background characteristics have been
examined in the research literature, including degrees, coursework, credentials, experience, test
scores, and the prestige ratings of teachers’ undergraduate institutions. Although individual
studies have found that certain aspects of teachers’ backgrounds are associated with student
achievement or learning, comprehensive reviews of the research literature have produced
inconsistent conclusions, and there does not appear to be a consensus opinion.

Goldhaber and Brewer (1997) found that having a master’s degree did not make a difference
among 10th grade mathematics teachers, unless the degree was in mathematics. Mathematics
teachers with a bachelor’s degree in mathematics also performed better than mathematics
teachers whose degree was not in mathematics. Ehrenberg and Brewer (1994) found that the
average selectivity of teachers’ colleges had a positive relationship with student gain scores for
White and Black high school students but not for Hispanic students. Two studies by Goldhaber
and Brewer (1997, 2000) found a positive relationship between certification and student gains
only for mathematics or science students and only when their mathematics or science teacher’s
certification was in the subject taught. It did not appear to matter whether that certification was
standard or provisional, but standard certification was associated with higher gains than was
private school certification in mathematics.
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In addition to teacher demographics, a few studies also explored the relationship between teacher
experience and student achievement. Gordon, Kane, and Staiger (2006) found large gains in
teacher effectiveness between the first and second years of teaching, much smaller gains between
the second and third years, and no substantial improvement after the third year in the classroom.
Similarly, Hanushek, Kain, O’Brien, and Rivkin (2005) contended that the only important
difference was between teachers with no experience and those with at least 1 year of experience.
They estimated that having a first-year teacher was roughly equivalent to having a teacher half a
standard deviation down in the quality distribution. Positive effects have also been found
between PD and student outcomes for PD lasting more than 14 hours (Yoon, Duncan, Lee,
Scarloss, & Shapley, 2007). An average of 49 hours of PD translated into test score gains of 21
percentile points. These studies encompassed limited contexts, however—maost focused on
elementary reading, and most of the PD was workshop based.

Existing research in K-12 education has examined not only which aspects of teacher quality
matter but also how much teachers matter. That is, studies have attempted to determine the
proportion of the variation in student achievement and learning that can be attributed to
classroom or teacher effects as opposed to other sources (e.g., school effects, effects of
individual and family background characteristics). A recent review of this literature by Nye,
Hedges, and Konstantopoulos (2004) examined 18 analyses from 7 studies. They reported that
the proportion of the variance in student achievement gains owing to teacher effects ranged from
about 0.07 to 0.21.

As the first examination of adult education teacher effectiveness, this study focuses on four
aspects of teachers: teacher demographics, teacher educational attainment, teacher PD, and
teacher experience. We selected variables and built models on the basis of a multilevel
theoretical framework that recognized the variation in student achievement gains owing to two
distinct and nested levels: teacher level and student level.

[1l. Data

For this study, student-level data for the 2008-09, 2009-10, and 2010-11 program years were
obtained directly from three states.® The student-level data varied in scope, but each state
included information on teachers (see Table 1), student pre- and posttest scores, student
demographics, educational functioning level, and local program attended. Two states also
included data on program size, program type, and program support services.

Our main interest was in estimating the relationships between a vector of teacher characteristics
and student academic achievement, but to do that, we first needed to match teachers with their
students for each state. As discussed in detail in the appended Technical Notes, not all states
have a unique identifier for their teachers, and co-teaching is very common in most states. To
solve this problem, we selected only states with unique teacher identifiers for all their teachers
for the years we studied and selected a primary teacher for each student on the basis of that

® We initially requested data from six states, and five of them provided student, teacher, and program files for the
required years. Each state also provided a detailed data dictionary, which assisted us in selecting the appropriate
variables for the study. However, after intense data cleaning and preparation, only the data from three states met all
criteria for this study.
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student’s attendance hours with each teacher. The downside of this matching method was that we
introduced biases into our estimation because we assumed that student gains could be attributed
only to the primary teacher. If a student benefitted from a secondary teacher, however, our
estimates would be upward biased because we attributed the gains to the primary teacher.

To carry out the proposed regression analysis (discussed in detail in Section IV, “Method”), we
requested from each state a longitudinal data set that contained multiple observations for the
same student across 3 years and multiple observations for the same teacher. The purpose of using
a longitudinal data set was to control for potential nonobservable time-invariant teacher (e.g.,
teaching ability, skill), student (e.g., student 1Q), and program (e.g., policies that do not change
over time) characteristics that might have affected student academic achievement when we
estimated the effects on observable teacher characteristics. After receiving the data, we noticed
that adult students in these data entered and exited the program more frequently than do K-12
students. In many cases, states treated students who reentered the program as new students,
which hindered us from tracking the same students across years. Note that the limited number of
repeated students for each teacher in our data set affected the reliability of our estimates from the
student fixed effects (FE) model.

During our data cleaning process, we also noticed that teacher and student demographic
categories were not consistent across the three states. In addition, the states collected different
teacher information, and the data provided to us varied greatly across states. To obtain the most
information from our analyses, we did not combine or streamline variables or categories across
states. Instead, we performed separate analyses for each state.

Another unique aspect of adult education data was that students could have taken multiple
posttests at different points in their enrollment. To conduct our analysis, we elected to use the
most recent posttest scores as our outcome variable to evaluate student achievement. The
potential bias for this method was that if the student enrolled with a different teacher after the
initial posttest, we would contribute the gains to the original teacher the student had. Fortunately,
the states began to recognize the importance of linking students to their teachers, and we found
that less than 10% of the students had multiple posttest scores.

Our total sample size of students in adult basic education (ABE), adult secondary education
(ASE), and English as a second language (ESL) programs was around 723,000 students and
nearly 13,000 adult education teachers over 3 program years. The analytical sample used for the
main test score analysis for adult teachers and students in all programs and all years included
over 300,000 students and over 5,000 teachers.”

In Table 1, we present all available teacher, student, and program variables by state and year. As
the table shows, the availability of variables was not consistent across states. State 1 provided the
richest list of teacher variables, which was ideal for our proposed study; however, the sample
size in State 1 was rather small. More reliable inferences on teacher characteristics could be
drawn from States 2 and 3, which had larger sample sizes of teachers and students.

* The analytical sample excludes duplicates, students that cannot be linked the their teachers, and cases with missing
or miscoded outcome variables. A detailed description of how data were cleaned and managed is available in the
Technical Notes.
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We should also point out that teacher professional development (PD) is a key predictor in student
achievement in K-12 education. In adult education, however, we do not have an ideal measure
that can quantify both the quality and the quantity of PD participation. The PD participation
measure is usually self-reported or recorded inconsistently. In our study, we used the number of
hours of PD participation as a proxy. One should be cautious when drawing conclusions because
this variable does not represent the quality of PD provided in each state or local program.

Table 1. Sample Size and the Availability of Teacher, Student, and Agency Variables, by State

and Year

Number of teachers

State 1
100

2008-09
State 2
1,901

2009-10

State 3 | State 1 | State 2

2,443

102

1,787

2010-11

State 3 | State 1 | State 2 | State 3

2,475

104

1,864

2,360

Number of observations (student level)

1,872

100,629

136,866

2,263

93,088

142,078

2,511

99,996

143,773

Teacher Variables

Age

Gender

Race

Educational attainment

< |2 | 2| =

2 | 2= | =

< | 2| 2| =

< | 2| 2| =

2|2 [ =2 | =

2 | 2= | =

Certification level

Part-time/full-time

Total years of experience

Total years of adult education experience

Total PD hours

Average number of classes taught per week

Average number of hours taught per week

Average number of students taught per week

Average number of planning hours per week

Adult education department (ABE, ASE, ESL, etc.)

2 |2 |2 |2 |22 |||

2 |2 ||| |||

R I (P - ) [ ) )

Student Variables

Age

Gender

Race

Attendance hours

Educational attainment

Special needs (learning impairment; mental impairment; etc.)

Employment status

Number of instructors

English is second language

P I R P - e

E R - I [ -

P I R P = )

Orientation hours

Residential area (urban, rural, and other)

Preassessment NRS level

Agency Variables

Urbanicity

Agency/program size

Agency/program type

Agency/program performance

Support services
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In the adult education system, students are assigned to different educational functioning levels
(EFLs; similar to grade levels in K-12 education) and are given different test instruments and
forms accordingly. In Table 2, for example, we present student distribution across various
educational levels in State 1. Half of the students in State 1 were concentrated in low-
intermediate ABE and high-intermediate ABE. In Appendix A, Tables A1-A3, we illustrate
different test instruments and test areas across all three participating states. Because students are
placed into different EFLs on the basis of their prior educational attainment or ability and
different test instruments and forms are based on their levels, we recognized the importance of
creating standardized test scores that could be compared across years, EFLs, and states.”
Therefore, our main outcome variables, adult students’ pre- and posttest score differences and
posttest scores, were standardized prior to analysis.

Table 2. Pretest Assessed Educational Functioning Level in State 1: 2010

Assessed Pretest Level | Frequency | Percentage ‘

Beg Literacy ABE 67 2.70%
Beginning ABE 355 14.10%
Low Intermediate ABE 555 22.10%
High Intermediate ABE 593 23.60%
Low Adult Secondary 197 7.90%
High Adult Secondary 64 2.60%
Completed High Adult Secondary 1 0.00%
Beg Literacy ESL 220 8.80%
Low Beginning ESL 139 5.50%
Low Intermediate ESL 67 2.70%
High Beginning ESL 110 4.40%
High Intermediate ESL 130 5.20%
Advanced ESL 6 0.20%
Completed Advanced ESL 2 0.10%
Level Not Defined 5 0.20%
Total 2,511 100
V. Method

Selecting the Appropriate Outcome Variable: Pre- and Posttest Score
Gain vs. Posttest Score

In estimating teacher effectiveness, the literature distinguishes between test-score-gain-as-
outcome models and lagged-performance models. In the test-score-gain-as-outcome models, the
difference between the student’s current-year performance and previous-year performance is
used as the outcome variable. Therefore, using student test-score gain as the outcome variable,
we assumed a perfect relationship between the previous-year performance and the current-year
performance. The analytical models for these kinds of models have the following form:

® A detailed description of how standardization was carried out in each state is available in the Technical Notes.
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A - Ai(t—l) =AA =B, + B X + &

where A represents student achievement and the difference between the current year (i.e., t) and
the previous year (i.e., t — 1) serves as the outcome for the analyses.

In contrast to test-score-gain-as-outcome models, lagged-performance models use the current-
year performance as the outcome and the previous-year performance as a control variable in the
analysis. By doing so, the lagged-performance models estimate an imperfect relationship
between previous-year performance and current-year performance. This kind of analysis
estimates an analytical model of the following form:

A=B+ pAi(t—l) + B X +é,

where p represents the decaying effect of the previous-year performance on the current-year
performance. In this model, the relationship between the current-year performance and the
previous-year performance is estimated to be a number between 0 and 1. The test-score-gain-as-
outcome model, however, assumes that the relationship between current-year and previous-year
performanceis 1 (i.e.,, p = 1).

Even though these two models have different assumptions about the relationship between
previous- and current-year performance, Harris and Sass (2006) have shown that in the K-12
setting, the score-gain model is a good approximation of the more complicated lagged dependent
variable approach. Because no studies in the adult education literature use either model, let alone
contrast the models, we compared these two models to find out which one was a better choice in
the adult education context. Our preliminary results revealed that the correlation between pretest
and posttest scores was so low that it was unreasonable to accept the assumption of the score-
gain model that there is a perfect relationship between pretest and posttest performances (i.e., p =
1). Therefore, in the following analyses, we employed the lagged-performance model that uses
posttest performance as the outcome while controlling for the pretest score.

Analytical Model 1: Ordinary Least Squares

As our first analytical model, which served as a baseline to compare the results from other more
complicated models, we used an ordinary least squares (OLS) model with student posttest score
as the outcome variable:

n
Aipost = :80 + pAipre + Z akat + git
p=1

where the subscripts i, k, and m denote individual students, teachers, and program site,
respectively; Aipost represents posttest performance of student i; Aipre represents the same
student’s pretest performance; and T is a vector of teacher characteristics. This model allowed us
to have a first look at the unadjusted relationships between teacher characteristics and student
achievement. However, it was obvious that student and program characteristics also played an
important role in improving student performance. In the next model, we added in more controls
and compared how estimates on teacher characteristics change:
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n n
Aipost = :BO + pAipre + ﬁlxit + Zakat + zﬂ.q Pmt + git
p=1 g=1

where the subscripts i, k, and m denote individual students, teachers, and program site,
respectively; Aipost represents posttest performance of student i, achievement; Ajyre represents the
same student’s pretest performance; X is a vector of student characteristics; T is a vector of
teacher characteristics; and P is a vector of program site—level characteristics.

This model estimated the relationship between a student’s posttest performance and teacher
characteristics while controlling for student characteristics and program site characteristics.
However, the model did not take into account the nesting of students within teachers and might
therefore have overstated the statistical significance of the results. Moreover, one might argue
that innate student characteristics (e.g., student motivation) other than the ones we controlled for
in our models might be related to a student’s performance and that omitting these innate
characteristics might bias the results.

Analytical Model 2: Student Fixed Effects Model

To control for student unobserved/inherent abilities, as our second model we used a student FE
model:

n n
Aot = Bo + PPpre +ZaPTkt +Z7rqut +7i T &
p=1 g=1

where, as previously, Aipost represents posttest performance of student i, achievement; Ajpre
represents the same student’s pretest performance; T is a vector of teacher characteristics; P is a
vector of program site characteristics; and y; is the student FE. Different from the previous OLS
model, the student FE model did not include student characteristics because all of those variables
were time invariant and were captured by the student FEs (i.e., y;). We compared the results from
this model to those of the previous one to find out whether any unobserved student
characteristics were related to student performance other than the ones we used in the OLS
model.

Analytical Model 3: Teacher Random Effects Model (Two-Level
Hierarchical Linear Modeling)

To take the nesting of students within teachers into account, as our last model we employed a
two-level hierarchical linear modeling (HLM) model. The estimated model was of the following
form:

Level 1: Student Model:

Apost = IBO + pAipre + IBlXi'[ + git
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Level 2: Teacher Model:
n n
By =0y + Z(szTkt + Zﬂq P+ Vi
p=1 g=1

where, as before, Aipost represents the posttest performance of student i, achievement; Ajpre
represents the same student’s pretest performance; T is a vector of teacher characteristics; P is a
vector of program site characteristics; and vy is the teacher random effects (RE).

The results from this model revealed whether teacher characteristics were related to student
performance when controlling for student and program characteristics and taking into account
the nesting of the students within characteristics.

Results Comparison From Proposed Models

We began our analysis with a baseline OLS model that controlled for only teacher
characteristics. This model allowed us to obtain unadjusted coefficients on all teacher variables
of interest. By adding in more student and program variables, we were able to observe how
coefficients changed. Using results obtained from State 1 as an example, Table 3 presents results
from four proposed models. Our outcome variable was the student posttest score. Coefficients on
pretest scores indicated that the correlation between pre- and posttest scores was much smaller
than 1, confirming that a score-gain model was not appropriate for this study. Column 1 shows
results from the OLS model with teacher controls only; column 2 shows results from the OLS
model with student, teacher, and program controls; column 3 shows results from the student FE
model; and the last column presents results from the teacher RE model (or two-level HLM where
we clustered within teachers).

When we used the OLS model with teacher controls only, the coefficients on teacher age,
Hispanic category, Native American category, total number of years of experience, part-time
teacher status, and paid preparation time presented statistically significant effects. Teacher
characteristics explained about 46% (R? = 0.46) of the variance in students’ posttest scores.
However, because student and program characteristics were not controlled in Model 1, some of
the coefficients might have picked up effects from the uncontrolled variables and biased the
estimates.

To test this possibility, we added student and program controls into Model 2 and found that the
coefficients on teacher age, Native American category, and paid preparation time remained
statistically significant with the same signs. However, total years of experience were no longer
significant and had an opposite sign as estimated from Model 1. Similarly, part-time teachers
performed significantly worse than full-time teachers according to Model 2, whereas the
coefficient from Model 1 indicated a significant positive effect. The change of signs and
magnitudes on coefficients from Model 2 to Model 1 implied that some effects of students and
programs were picked up by teachers in Model 1, suggesting that Model 2 was more appropriate.

Although the OLS model with teacher, student, and program controls accounted for all
characteristics observable and attainable by researchers, we cannot account for potential time-
invariant, unobservable student learning abilities. If these student traits unobservable by
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researchers explained the true variation of student achievement, our estimates on teacher
characteristics would be biased. Hence, in Model 3 we applied the student FE model and
required multiple observations of the same student across 3 years. Unfortunately, adult students
enter and exit programs very frequently, and the longitudinal data provided by our participating
states did not give us enough power to estimate all teacher characteristics in the student FE
model. As column 4 (Model 3) shows, only three of the teacher characteristics were estimated
from the model, and we could not make any legitimate inferences for State 1 using this model.
We performed the same analysis for the other states, which had much larger sample sizes, and
present the results in the following section.

Last, we present results from the teacher RE (two-level HLM) model, where we controlled for
teacher, student, and program characteristics and the fact that certain students are nested within
the same teachers. We assumed that students were randomly assigned to different teachers and
adjusted for the standard errors for each variable. Results from Models 4 and 2 are similar in
terms of the coefficients’ magnitudes and signs, but we observed less statistical significance
because of the clustering within teachers. Overall, this is the model in which we have the most
confidence, although we would have preferred to make our conclusion from student FE models
while clustering within teachers. Data obtained from the states did not allow for this model.

Table 3. Regression Results From Four Proposed Models Using Data From State 1

State 1

OLS With Teacher,

OLS With Teacher Student, and Student FE
VARIABLES Controls Only Program Controls Model Teacher RE Model
Pretest score 0.651*** 0.596*** 0.394*** 0.591 %+
(0.0170) (0.0335) (0.0929) (0.0423)
Female teacher 0.0155 0.0205 0.000271
(0.0379) (0.0502) (0.0902)
Age -0.00834*** -0.00664** -0.00457
(0.00222) (0.00300) (0.00509)
African American -0.221 0.247 0.305
0.172) (0.194) (0.247)
Hispanic -0.235*** -0.102 -0.310
(0.0770) (0.103) (0.189)
Native American 0.0491 0.298*** 0.115
(0.0901) (0.104) (0.190)
Native American 0.171*** 0.373*** 0.329
(0.0650) (0.106) (0.300)
Years of experience 0.0103*** -0.00511 -0.00407
(0.00165) (0.00322) (0.00653)
Years of adult education experience 0.00307 0.0169*** 0.0165**
(0.00263) (0.00410) (0.00647)
Number of PD hours 0.000210 0.000201 -0.852* 0.000300
(0.000888) (0.00121) (0.450) (0.00185)
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State 1

OLS With Teacher,

OLS With Teacher Student, and Student FE
VARIABLES Controls Only Program Controls Model Teacher RE Model
Highest degree: Master’'s 0.00722 -0.0311 -0.0193 0.0254
(0.0305) (0.0389) (0.0190) (0.0737)
Part-time teacher 0.0950** -0.147* -0.0278
(0.0417) (0.0749) (0.125)
Paid preparation time 0.202*** 0.198** 1.734* 0.192
(0.0421) (0.0864) (0.753) (0.174)
Observations 3,991 2,914 2,914 2,914
R-squared 0.462 0.499 0.239 0.4917

Robust standard errors in parentheses; *** p < 0.01, ** p< 0.05, *p < 0.1

In Appendix A, we present full tables on regression coefficient results on key teacher, student,
and program characteristics. Because teacher RE is our preferred model, where teacher
characteristics can be estimated consistently, our discussion focuses on results from this model.

V. Results

Findings From State 1

Teacher Findings

Sample size in State 1 was rather small as shown in Table 4; however, the state collected
valuable teacher information that was essential for this study. Therefore, we selected this state
for the analyses, hoping to better understand the relationships between various teacher
characteristics and student achievement.

The total number of adult education experiences of teachers was positively correlated with
student performances. Specifically, 1 additional year as a teacher in adult education increased the
student posttest score by 0.017 standard deviation. The number of hours taught per week was
negatively correlated with student performance. One additional hour taught per week lowered the
student posttest score by about 0.01 standard deviation.

In Table 5, we present results from analyses by subject area in State 1. Teacher age was found to
be negatively correlated with students’ oral English posttest scores; students assigned to Native
American teachers scored higher in language and oral English posttests compared to students
assigned to White teachers; students assigned to full-time teachers scored higher in mathematics
assessment than students assigned to part-time teachers; teacher years of experience was
estimated to be negatively correlated with students’ mathematics and reading posttest scores;
years of experience teaching adult education was found to be positively correlated with student
mathematics posttest score; and having paid preparation time was negatively correlated with
student oral English posttest score.
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Student Findings

Though teachers were a focus of our study, we report findings from the model for students. We
found that student age was negatively correlated with performance. That is, younger students had
higher posttest scores relative to older students. African American students, Hispanic students,
and Pacific Islander students had lower posttest scores than White students. Students attending
programs that provided child family support and childcare services also had higher posttest
scores.

Findings From State 2

Teacher Findings

Student achievement data provided by State 2 were by testing subject area (literacy, oral English,
reading, mathematics, and language); therefore, we conducted all analyses by subject area, using
our proposed models. Sample size in State 2 was fairly large, with approximately 80,000
students and more than 2,000 adult education teachers. Results are presented in Table 6.

Across all subject areas, female teachers performed significantly better than male teachers in
adult education. Students in classes with teachers with a master’s degree had significant higher
language and oral English posttest scores compared to students with teachers having just a
bachelor’s degree. Students whose teachers had elementary, secondary, or both certifications had
significantly higher oral English posttest scores. Each additional year of teachers’ adult
education experience increased student language and mathematics posttest scores significantly.

Student Findings

Consistent with the findings from State 1, student age was negatively correlated with posttest
scores for all subjects (younger students had higher posttest scores). African American students
performed significantly lower on posttests than White students across all subjects. The scores of
Hispanic students were significantly lower than those of White students in oral English, reading,
mathematics, and language. In contrast, while Asian students scored higher on posttests than
White students in mathematics, these students scored lower in oral English, reading, and
language.

We also found for State 2 that student attendance hours were significantly positively correlated
with student achievement for all subjects. The number of orientation hours was also positively
correlated with student performance except for literacy, reading, and mathematics. Students who
were currently employed tended to perform better than those who were unemployed, and the
scores of those who resided in urban areas were lower in literacy, reading, mathematics, and
language than those of students residing in rural areas.
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Findings From State 3
Teacher Findings

The total number of student observations from State 3 was about 218,000, and the number of
teachers in our analytical sample was nearly 3,500. The size of the sample allowed us to produce
precise estimates using our teacher RE models. Results in Table 4 indicate that students in
classes with Asian teachers had lower posttest scores than students in classes with White
teachers. Having a teacher with higher educational attainment was positively associated with
student posttest scores compared to having a teacher without a degree.

Student Findings

Student age was negatively correlated with student achievement in State 3, as well. White
students outperformed all other racial groups on posttests. The number of hours of student
attendance was positively correlated with student performance, which was consistent with results
from States 1 and 2. However, unique to State 3, students who were unemployed or not in the
labor force at the time performed significantly better on posttests than those who were employed.
Students with mental, physical, learning, or multiple impairments had lower test scores than
students who had no disabilities. Our results also showed that program size® was negatively
correlated with student performance, whereas the overall program performance was positively
correlated with student performance.

Table 4. Regression Results From Teacher RE Models Using Data From States 1 and 3

| State 1 | State 2* | State 3
Female teacher 0.000271 0.00498
(0.0902) (0.0130)
Age -0.00457 0.000412
(0.00509) (0.000462)
African American 0.305 0.0160
(0.247) (0.0190)
Hispanic -0.310 -0.0179
(0.189) (0.0213)
Native American 0.115 t
(0.190)
Native American 0.329 -0.0165
(0.300) (0.112)
Asian T -0.0661*
(0.0346)
Part-time teacher -0.0278 0.0614***
(0.125) (0.0214)
Highest degree: GED T 0.316%**
(0.0985)
Highest degree: Associate’s T -0.0327
(0.0910)
Highest degree: Bachelor's 0.137**

® Program size is measured as the number of students enrolled in the program.
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| State 1 | State 2* | State 3
(0.0647)
Highest degree: Master’s N/A 0.132**
(0.0648)
Highest degree: Ph.D. 0.0254 0.105
(0.0737) (0.0746)
Highest degree: professional certificate T 0.291***
(0.0875)
Number of PD hours 0.000300 -5.70e-05
(0.00185) (0.000390)
Years of experience -0.00407 t
(0.00653)
Years of adult education experience 0.0165** 0.000808
(0.00647) (0.000530)
Paid preparation time 0.192 T
(0.174)
Number of classes per week 0.0141 t
(0.0148)
Number of hours per week -0.0127* T
(0.00707)
Number of students taught per week 0.000452 t
(0.00317)
Number of preparation hours per week 0.0272 T
(0.0174)
Observations 2,914 218,322
R-squared 0.4917 0.4658
Number of teachers 60 3,467

Robust standard errors in parentheses; *** p < 0.01, *p <0.05,*p<0.1

T Data not available.

* State 2 provided data by subject. Therefore, we were not able to perform overall regression analyses.
N/A: Number of observations is small; no coefficients are estimated.

Table 5. Regression Results From Teacher RE Models by Subject Area Using Data From State 1

State 1 Language Mathematics | Oral English Reading

Female teacher 0.204 0.000779 0.00169 0.149
(0.168) (0.132) (0.138) (0.274)

Age 0.00163 -0.0108 -0.0167** 0.0208
(0.0102) (0.00847) (0.00773) (0.0175)

African American 0.310 0.0994 0.920
(0.298) (0.235) (0.612)

Hispanic -0.167 0.330 0.238 -0.276
(0.531) (0.360) (0.249) (0.784)

Native American 1.140%** 0.814*** 0.401
(0.348) (0.277) (0.997)

Native American 0.497* 0.373* 0.177
(0.298) (0.220) (0.412)

Part-time teacher 0.137 -0.255* -0.413 0.104
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State 1 Language ‘ Mathematics ‘ Oral English Reading
(0.166) (0.145) (0.551) (0.456)
Highest degree: Master’s 0.0228 -0.0880 -0.0927 0.0518
(0.103) (0.0735) (0.279) (0.197)
Number of PD hours 0.00112 0.000555 -0.00368 0.00513
(0.00204) (0.00209) (0.00464) (0.00588)
Years of experience -0.00819 -0.00930* 0.0270 -0.0242*
(0.00773) (0.00546) (0.0187) (0.0147)
Years of adult education experience 0.0102 0.0234#** -0.0401 0.0172
(0.0111) (0.00587) (0.0304) (0.0177)
Paid preparation time 0.335 0.321 -1.439%+* 0.168
(0.277) (0.228) (0.425) (0.561)
Number of classes per week 0.0241 -0.0106 -0.0391*** 0.0255
(0.0357) (0.0171) (0.0141) (0.0498)
Number of hours per week -0.0244*** -0.0193*** 0.00565 -0.0246
(0.00914) (0.00725) (0.0205) (0.0159)
Number of students taught per week -0.000650 0.000863 -0.0160** -0.0143
(0.00535) (0.00416) (0.00746) (0.0119)
Number of preparation hours per week 0.0984** -0.00745 0.0276 0.0637
(0.0425) (0.0287) (0.0389) (0.0864)
Observations 596 1,094 757 315
R-squared 0.478 0.555 0.505 0.486
Number of teacher 42 41 25 39

Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, *p < 0.1

T Data/category not available

* State 2 provided data by subject. Therefore, we were not able to perform overall regression analyses.

Table 6. Regression Results From Teacher RE Models by Subject Area Using Data From State 2

Female teacher 0.0472** 0.0442** 0.0233 0.0355* 0.0350**
(0.0211) (0.0217) (0.0198) (0.0207) (0.0148)
Part-time teacher -0.0504* -0.0723** -0.0479 -0.0842*** -0.0519**
(0.0286) (0.0306) (0.0351) (0.0313) (0.0206)
Highest degree: Master's 0.0444** -0.00290 0.0403* 0.00970 0.0166
(0.0211) (0.0222) (0.0240) (0.0205) (0.0142)
Highest degree: Ph.D. -0.0734 0.106 0.0852 0.0408 0.0572
(0.0826) (0.0746) (0.106) (0.0694) (0.0622)
Teacher certification: elementary -0.0189 0.00359 0.0791%** -0.00857 -0.00254
(0.0254) (0.0269) (0.0254) (0.0250) (0.0197)
Teacher certification: secondary -0.0169 0.0589** 0.0867** 0.0287 0.0154
(0.0270) (0.0261) (0.0357) (0.0250) (0.0186)
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State 2 Language Mathematics Oral English Reading Literacy
Teacher certification: both -0.00436 0.0446 0.0641** 0.00366 0.0369
(0.0340) (0.0335) (0.0298) (0.0310) (0.0280)
Number of PD hours -0.000124 -0.000367 0.000801** -0.000473 -0.000149
(0.000338) (0.000323) (0.000388) (0.000289) (0.000277)
Years of adult education experience 0.00239* 0.00258* 0.000241 0.00187 0.00169
(0.00141) (0.00152) (0.00187) (0.00142) (0.00105)
Observations 38,675 40,171 77,925 37,416 53,812
R-squared 0.126 0.224 0.340 0.188 0.543
Number of teachers 1,542 1,467 2,097 1,646 1,934

Robust standard errors in parentheses; *** p < 0.01, ** p< 0.05, *p < 0.1
t Data/category not available
* State 2 provided data by subject. Therefore, we were not able to perform overall regression analyses.

Further Analyses of Teacher-Student Race and Ethnicity Matching

In the K-12 education literature, many studies have shown that race plays a major role in
student-teacher interaction (Brewer, Ehrenberg, & Goldhaber, 1994; Downey & Pribesh, 2004;
Oates, 2003). Over the years, there has been a great deal of discussion in the literature about
matching teacher and student by race, ethnicity, gender, and language. Some people claimed that
race should not be considered when organizing or evaluating the classroom and that, therefore,
matching should not even be considered. Others were willing to consider matching but disagreed
about whether it was effective or not (Muller, 1998; Oates, 2003). Oates (2003) suggested that
the match between teacher and students shaped teacher perceptions of student performance.
Some studies suggested that White teachers assessed White students as more academically
engaged than Black students (Downey & Pribesh, 2004; Ferguson, 2003). Other studies
suggested that White teachers gave Black students worse evaluations than did Black teachers
(Brewer et al., 1994; Downey & Pribesh, 2004; Ferguson, 2003).

To test whether teacher and student race matching plays any role in adult education, we
performed analyses using data from two participating states that provided both teacher and
student race/ethnicity variables. We created interaction terms between each student and teacher
race combination to test whether there was any differential effect when estimated jointly. We
performed four models (OLS, student FE models, teacher RE model, and teacher FE model) and
report results from our preferred teacher RE and teacher FE models,” as shown in Tables 8 and 9.
We found that in State 1, when students were assigned to teachers of the same race, only the
White students and White teacher combination improved adult student performance
significantly. When Hispanic students were assigned to Black teachers and White students to
Hispanic teachers, the posttest scores also increased significantly compared to those of other
racial combinations. These results were robust across teacher RE and teacher FE models (Table
7).

" Results from other models are available upon request.
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Table 7. Results From State 1: Testing for Teacher-Student Race Matching

VARIABLES ’ Teacher RE Model Teacher FE Model ‘
Black teacher vs. Black student 0.307 0.173
(0.276) (0.125)
Hispanic teacher vs. Hispanic student 0.0973 0.117
(0.0898) (0.0952)
Black teacher vs. Hispanic student 1.007*** 0.869***
(0.296) (0.0980)
Hispanic teacher vs. Black student 0.0823 0.107
(0.147) (0.148)
White teacher vs. White student 0.151* 0.170*
(0.0843) (0.0876)
White teacher vs. Black student 0.0810 0.110
(0.159) (0.163)
White teacher vs. Hispanic student -0.00488 0.0233
(0.116) (0.121)
Hispanic teacher vs. White student 0.331%** 0.345**
(0.0761) (0.0789)
Observations 2,914 2,914
R-squared 0.4905 0.441
Number of teachers 60 60

Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, *p < 0.1

We found that when Hispanic students were assigned to Hispanic teachers, their posttest scores

increased significantly in State 3. In addition, when Hispanic students were assigned to White
teachers and White students to Hispanic teachers, students’ posttest scores were significantly

higher than with other racial combinations (Table 8).

Table 8. Results From State 3: Testing for Teacher-Student Race Matching

VARIABLES ‘ Teacher RE Model Teacher FE Model
Black teacher vs. Black student 0.00523 0.0513
(0.0541) (0.0562)
Hispanic teacher vs. Hispanic student -0.0488 0.00842
(0.0458) (0.0488)
Black teacher vs. Hispanic student -0.0170 0.0485
(0.0432) (0.0464)
Hispanic teacher vs. Black student -0.0458 -0.000105
(0.0650) (0.0676)
White teacher vs. White student -0.0549 -0.00209
(0.0352) (0.0380)
White teacher vs. Black student 0.0113 0.0577
(0.0467) (0.0491)
White teacher vs. Hispanic student -0.0215 0.0347
(0.0340) (0.0378)
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VARIABLES | Teacher REModel |  Teacher FE Model
Black teacher vs. White student -0.0287 0.0331
(0.0450) (0.0471)
Hispanic teacher vs. White student -0.0433 0.00424
(0.0488) (0.0509)
Observations 211,670 211,670
R-squared 0.3225 0.323
Number of teachers 4,011 4,011

VI. Recommendations on Data Collection

To answer the research questions posed in this brief, it was essential to obtain appropriate data
from the state adult education system. The NRS requires all states to have a student-level record
system for reporting outcomes, attendance, and characteristics of students who attend federally
funded adult education and literacy programs. The quality of NRS data systems has improved
over the years as advances in technology have made data systems less expensive and more
accessible. Likewise, the quality of the NRS data has improved as states gained more experience
in collecting and reporting data. Consequently, a rich body of data exists among the states and
local programs that can be used for secondary data analyses to answer research and policy
questions.

However, using NRS data for research purposes is not straightforward. Adult education data
systems in most states are designed not for research but for annual reporting to OCTAE. Also,
the data systems often contain only NRS-required data elements, and the quality and subsequent
usability of data vary across states. To carry out the proposed study, we recruited five states that
have student longitudinal data and allow student-teacher matching. Among the five participating
states, we selected three that possessed the most complete teacher information. As we cleaned
and prepared the data set for analysis, we discovered a few issues with the data collection
process at the state level. Therefore, we provide the following recommendations that may help
states better maintain their data system and provide higher quality data for future research.
Quialitative and quantitative researchers typically rely on data to conduct statistical analysis and
make inferences on the basis of results derived from the data. We recognize that the current adult
education data system is not designed for research purposes.

* Use consistent categories for teachers’ and students’ demographic data. Currently,
states collect data that are based on their individual needs and reporting purposes. There
are no standard data categories at the federal level to guide the data collection process.
For instance, some states categorize their teachers into seven racial categories (White,
African American, Hispanic, Native American, Native Indian, Asian, Other), whereas
others categorize all teachers into four categories (White, African American, Hispanic,
Other). For teacher and student education, the categories used are also not consistent
within a state and across states. Having consistent categories is important not only for
analytical purposes when states evaluate their own teachers and students but also for
comparing their students and teachers to those of other states on different measures.

¢ Create unique teacher identifiers to link student data to specific teachers. Different
from K-12 education, co-teaching is very popular in adult education, which presents a
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great hurdle for researchers who are evaluating teacher effectiveness. In addition, not all
states have a unique identifier for each teacher that can be used to link to student data. If
the state database cannot link individual teachers to students, it is impossible to relate
teacher effectiveness directly to student outcomes or attendance. Consequently, policy
makers and researchers cannot effectively evaluate the performance of individual
teachers.

* Improve state longitudinal data systems. To examine teacher effectiveness over time,
researchers need longitudinal data, which will allow them to follow the same students and
teachers across years. There is a growing need to establish state longitudinal data systems
for reporting and research purposes. Although the states that participated in our study
possessed high-quality longitudinal data systems, we noticed inconsistencies when
cleaning the data sets. For instance, states might not have a unique identifier for every
student. When such students exit and reenter the program, they are treated as new
students, which might bias analyses because they will be treated as a separate
observation.

* Have a separate category for missing data. States record teacher PD and teacher
experience. However, it is unclear to researchers whether teachers having 0 hours of PD
participation or O years of experience have missing data or in fact have not participated in
any PD or have no prior teaching experience. It is common in education data sets to have
missing data. Many statistical methods are available to adjust for biases caused by
missing data. However, if missing data are mistakenly treated as “0” categories in the
data collection and analytical processes, biases might be introduced into the conclusions.

* Avoid self-reported data. Self-reported data have been shown to lead to biases in
statistical analysis. The direction of biases depends on the variable. For instance, some
states use student self-reported attendance hours to evaluate the relationship between
attendance and performance. Students tend to overestimate their attendance hours, which
might lead to upward bias when estimating the correlation of attendance with student
achievement. The more reliable alternative is to record students’ participation through a
third party (e.g., teacher, program director) and combine information to calculate total
attendance hour,

VIl. Conclusion

This study as the first attempt to explore teacher effectiveness using advanced statistical models
revealed the importance of teacher quality in promoting student academic performance. Teacher
gender, race, educational attainment, PD participation, and experience were found to be
correlated with student performances in one or two states; however, we did not find consistent
patterns across three states. It is important to recognize the limitations of our study, and we urge
further research to confirm our findings.

We faced multiple data challenges when conducting the proposed analytical models that are
currently commonly used in the teacher value-added literature. Among all, the lack of
longitudinal data systems that allowed for perfect teacher-student matching was the biggest
hurdle. Although we originally planned to estimate teacher FE models where we control for both
observable and unobservable teacher characteristics and to estimate a composite score for each
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adult education teacher, the available data did not allow us to do so. Hence, the core of this study
explored the correlation between observable teacher characteristics and student academic
achievement.

The limited literature on teacher quality in adult education provided little information about
which teacher variables should be included in our analytical models. High-quality research that
can guide policy formation and implementation in the adult education field is needed. To
conduct such research, states need to improve their data collection process. They need guidance
on what data elements to include and how to record their data. For instance, states currently do
not collect teacher information consistently across programs and years. Categories used to record
teacher race and educational attainment are also different across states.

Due to the data quality and inconsistency across states, interpretation and conclusions drawn
from our study should be applied with caution. Because all our analyses were conducted within
each participating state, we do not recommend generalization. Additional studies using smaller
scale but better quality data are needed to confirm our findings. For instance, researchers can use
longitudinal data from local educational providers to conduct teacher value-added analysis. It is
important to observe students and teachers for several years to analyze how teacher
characteristics impact student achievement.

Our current study is the first step in exploring teacher quality in adult education. We have
identified some basic teacher variables related to student test score gains, but further analyses are
needed to confirm these findings and also to address research questions such as whether teacher
quality affects student postsecondary entry and labor market outcomes. A central goal of adult
education is to bridge the gap between K-16 education, further education, and the labor market.
An understanding of the role of teachers—their characteristics, PD, and other factors—in
promoting these outcomes will help adult education programs achieve this goal.
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Appendix A

Using data from program year 2010-11, we illustrate different test instruments and test areas
across all three participating states. State 1 used four test instruments covering five main subject
areas (Table Al), with the TABE most used, followed by BEST Plus.

Table Al. Cross-Tabulation of Test Instrument and Subject Area in State 1: 2010

Subject Area

Instrument Literacy Language Mathematics Oral Reading
English
BEST Literacy (BEST 2) 388 1 0 2 3 394
BEST Plus 2 0 0 278 0 280
GED 0 0 6 0 0 6
TABE 0 593 999 0 239 1,831
Total 390 594 1,005 280 242 2,511

State 2 provided data on test instrument or test form by subject area. Because students could
have taken multiple tests, we were unable to combine this information. Instead, in Table A2 we
present a cross-tabulation of test instrument and student educational functioning level (EFL) by
subject. The BEST test was given exclusively to English as a second language (ESL) students,
and the TABE was given to adult basic education (ABE) and adult secondary education (ASE)
students.

Table A2. Cross-Tabulation of Test instrument and Educational Functioning Level by Subject Area
in State 2: 2010

Literacy Assessment Instrument

Literacy EFL BEST-B BEST-C BEST-D Total ‘

Advanced ESL 191 162 107 460

ESL Beginning High 6,722 4,164 1,735 12,621
ESL Beginning Literacy 1,606 790 312 2,708
ESL Beginning Low 14,630 7,371 2,994 24,995
ESL Intermediate High 2,964 2,302 1,066 6,332
ESL Intermediate Low 2,138 1,714 675 4,527
Total 28,251 16,503 6,889 51,643

Oral Assessment Instrument

Oral English EFL BEST Plus Total
Advanced ESL 7,350 7,350
ESL Beginning High 5,408 5,408
ESL Beginning Literacy 28,271 28,271
ESL Beginning Low 4,565 4,565
ESL Intermediate High 5,922 5,922
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Oral Assessment Instrument

Oral English EFL BEST Plus Total
ESL Intermediate Low 7,502 7,502
Total 59,018 59,018

Reading Assessment Instrument

Reading EFL TABE 10
ABE Beginning Basic E 778 3,049 3,827
ABE Beginning Literacy 228 790 1,018
ABE Intermediate High 2,719 7,925 10,644
ABE Intermediate Low 2,167 7,419 9,586
ASE High 1,313 4,746 6,059
ASE Low 1,544 4,171 5,715
Total 8,749 28,100 36,849

Language Assessment Instrument

Language EFL TABE 10
ABE Beginning Basic E 2,025 6,689 8,714
ABE Beginning Literacy 469 1,898 2,367
ABE Intermediate High 2,060 7,009 9,069
ABE Intermediate Low 1,907 5,986 7,893
ASE High 1,133 2,807 3,940
ASE Low 1,098 2,761 3,859
Total 8,692 27,150 35,842

Mathematics Assessment Instrument

Mathematics EFL TABE 10

ABE Beginning Basic E 869 3,983 4,852
ABE Beginning Literacy 101 269 370

ABE Intermediate High 3,542 9,416 12,958
ABE Intermediate Low 2,570 9,395 11,965
ASE High 704 1,672 2,376
ASE Low 924 2,345 3,269
Total 8,710 27,080 35,790

In State 3, students were given different test instruments based on their EFL only. Because the
tests were not differentiated by subject area, we were advised not to use the test scores by subject
area. Instead, State 3 provided combined test scores, test forms, and test instruments (Table A3).
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Table A3. Cross-Tabulation of Test Instrument and Educational Functioning Level in State 3: 2010

Pretest Type

Student’s NRS level BEST Lite BEST Plus
ABE Beginning Basic Education 0 0 0 101 5,018 5,119
ABE Beginning Literacy 0 0 0 25 1,479 1,504
ABE Intermediate High 0 0 0 265 21,089 21,354
ABE Intermediate Low 0 0 0 321 14,959 15,280
ASE High 0 0 0 26 10,022 10,048
ASE Low 0 0 0 57 11,677 11,734
ESL Advanced 286 246 9,153 0 0 9,685
ESL Beginning Literacy 6,160 4,077 0 0 0 10,237
ESL High Beginning 8,588 859 2,656 0 0 12,103
ESL Intermediate High 3,115 568 10,009 0 0 13,692
ESL Intermediate Low 2,412 980 4,775 0 0 8,167
ESL Low Beginning 24,234 616 0 0 0 24,850
Total 44,795 7,346 26,593 795 64,244 143,773
Table A4. Full Regression Table: State 1
(1) 2 3)
VARIABLES oLS Student FE Teacher RE
Pretest score 0.596*** 0.394**=* 0.591***
(0.0335) (0.0929) (0.0423)
Female teacher -0.0205 -0.000271
(0.0502) (0.0902)
Age -0.00664** -0.00457
(0.00300) (0.00509)
African American 0.247 0.305
(0.194) (0.247)
Hispanic -0.102 -0.310
(0.103) (0.189)
Native American 0.298*** 0.115
(0.104) (0.190)
Native American 0.373*** 0.329
(0.106) (0.300)
Years of experience -0.00511 -0.00407
(0.00322) (0.00653)
Years of adult education experience 0.0169*** 0.0165**
(0.00410) (0.00647)
Number of PD hours 0.000201 -0.852* 0.000300
(0.00121) (0.450) (0.00185)
Highest degree: Master's -0.0311 -0.0193 0.0254
(0.0389) (0.0190) (0.0737)
Part-time teacher -0.147** -0.0278
(0.0749) (0.125)
Paid preparation time 0.198** 1.734** 0.192
(0.0864) (0.753) (0.174)
Number of classes per week 0.0148 -1.849** 0.0141
(0.00979) (0.880) (0.0148)
Number of hours per week -0.0216*** -0.0127*

American Institutes for Research 27



Teacher Effectiveness in Adult Education:
The Importance of Teacher Background Qualifications for Student Learning

(1) #) (3)

VARIABLES oLs Student FE Teacher RE
(0.00370) (0.00707)
Number of students taught per week -0.00110 0.000452
(0.00168) (0.00317)
Number of preparation hours per week 0.0275*** -1.768*** 0.0272
(0.00945) (0.647) (0.0174)
Student: Age -0.00257* -0.00259**
(0.00137) (0.00121)
Student: Attendance hours 0.000297*** 0.000399***
(0.000113) (0.000132)
Student: Black -0.129%** -0.139***
(0.0473) (0.0433)
Student: Hispanic -0.0964** -0.0838**
(0.0433) (0.0406)
Student: Native American -0.0990** -0.0789 -0.0815
(0.0449) (0.130) (0.0497)
Student: Pacific Islander -0.340* -0.0350 -0.314*
(0.187) (0.0230) (0.190)
Student: two races 0.0393 -0.0343* 0.0241
(0.169) (0.0176) (0.203)
Program in urban area -0.0668 -0.837** -0.214
(0.0959) (0.401) (0.188)
Agency provides child family support 0.692*** -0.788** 0.406**
(0.144) (0.399) (0.187)
Agency provides childcare 0.590*** -0.165 0.345*
(0.122) (0.328) (0.184)
Agency provides transportation 0.458*** -1.052***
(0.136) (0.399)
Agency type: public school -0.0833 -0.0682
(0.0774) (0.324)
Agency type: community college 0.126
(0.137)
Observations 2,914 2,914 2,914
R-squared 0.499 0.239 0.4917
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Table A5. Full Regression Table: State 2

Literacy

@

(@)

@)

Literacy pretest score

Female teacher

Highest degree: Master’'s

Highest degree: Ph.D.

Teacher certification: elementary
Teacher certification: secondary
Teacher certification: both

Part-time teacher

Years of adult education experience
Number of PD hours

Student: Age

Student: Black

Student: Hispanic

Student: Asian

Student: Hawaiian

Student: attendance hours

Student: orientation hours

Student: never attend school
Student: obtain degree from other country
Student: reside in urban area

Student: reside in urban area with high
unemployment rate

Student: reside in other area
Student: unemployed
Student: not in labor force
Observations

R-squared

Number of staff
Number of participants

OLS Literacy
0.801***
(0.00381)
0.0330***
(0.00603)
0.00442
(0.00611)
0.00378
(0.0239)
-0.00949
(0.00707)
0.00703
(0.00768)
0.0152
(0.00970)
-0.0334***
(0.00811)
0.00124***
(0.000418)
-7.17e-05
(0.000111)
-0.00352***
(0.000262)
-0.215%**
(0.0408)
-0.142%*
(0.0244)
-0.0790***
(0.0269)
0.0879
(0.0976)
0.000594***
(2.79e-05)
0.00276***
(0.000689)
-0.0169
(0.0151)
-0.0400**
(0.0185)
-0.0954***
(0.00873)
-0.00229

(0.0113)
-0.108***
(0.0232)
0.0478%*
(0.00884)
0.000764
(0.00596)
53,812
0.619

Student FE Literacy
0.135%**
(0.0136)
0.0171
(0.0143)
-0.00889
(0.0147)
-0.0443
(0.0634)
-0.0127
(0.0171)
-0.0101
(0.0176)
-0.0370
(0.0255)
0.0126
(0.0220)
-1.49e-05
(0.00106)
-0.000199
(0.000235)
-0.0123
(0.0173)

0.000363***
(6.17e-05)
-0.00653%+
(0.00167)
0.155%+
(0.0342)
0.0404
(0.0370)
-0.0460
(0.0338)
-0.0364

(0.0443)
-0.0382
(0.0763)
-0.0183
(0.0247)
-0.0245
(0.0201)
53,812
0.254

45,504

Teacher RE Literacy

0.769%*
(0.00699)
0.0350**
(0.0148)
0.0166
(0.0142)
0.0572
(0.0622)
-0.00254
(0.0197)
0.0154
(0.0186)
0.0369
(0.0280)
-0.0519%
(0.0206)
0.00169
(0.00105)
-0.000149
(0.000277)
-0.00401++
(0.000297)
-0.143%
(0.0423)
-0.0322
(0.0251)
0.0117
(0.0278)
0.152
(0.0918)
0.000579*+
(4.27e-05)
0.00180
(0.00121)
-0.0809%+
(0.0225)
-0.0550%+
(0.0210)
-0.0259*
(0.0145)
0.0223

(0.0218)
-0.0974%+
(0.0301)
0.0210**
(0.00974)
0.00185
(0.00663)
53,812
0.543
1,934

Robust standard errors in parentheses; *** p <0.01, ** p < 0.05, *p < 0.1
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Oral English

4)

Oral pretest score

Female teacher

Highest degree: Master’'s

Highest degree: Ph.D.

Teacher certification: elementary
Teacher certification: secondary
Teacher certification: both

Part-time teacher

Years of adult education experience
Number of PD hours

Student: age

Student: Black

Student: Hispanic

Student: Asian

Student: Hawaiian

Student: attendance hours

Student: orientation hours

Student: never attend school
Student: obtain degree from other country
Student: reside in urban area

Student: reside in urban area with high unemployment
rate

Student: reside in other area
Student: unemployed
Student: not in labor force
Observations

R-squared

Number of staff
Number of participants

OLS Oral
0.692%*=*
(0.00385)
0.00827
(0.00599)
0.00105
(0.00638)
-0.000495
(0.0274)
0.0340***
(0.00730)
0.0688***
(0.00822)
0.0784***
(0.0104)
-0.140***
(0.00873)
0.000246
(0.000427)
0.000790***
(0.000122)
-0.00406***
(0.000258)
-0.162***
(0.0389)
-0.207***
(0.0281)
-0.205***
(0.0302)
-0.0688
(0.122)
0.000574***
(3.17e-05)
0.0102***
(0.000749)
-0.106***
(0.0175)
-0.116***
(0.0208)
-0.0886***
(0.00926)
0.00535

(0.0120)
-0.215%+
(0.0272)

0.0310%+
(0.00934)
-0.0193%*
(0.00604)

77,925
0.423

(5) (6)
Student FE Oral Teacher RE Oral
0.151**= 0.650%**
(0.0101) (0.00817)
0.0344*** 0.0223
(0.0125) (0.0198)
0.0334** 0.0403*
(0.0136) (0.0240)
0.0283 0.0852
(0.0830) (0.106)
-0.0116 0.0791%**
(0.0152) (0.0254)
0.0199 0.0867**
(0.0167) (0.0357)
0.0204 0.0641**
(0.0223) (0.0298)
-0.00525 -0.0479
(0.0217) (0.0351)
-0.000561 0.000241
(0.000819) (0.00187)
5.47e-05 0.000801**
(0.000253) (0.000388)
-0.0233 -0.00403***
(0.0153) (0.000293)
-0.111%**
(0.0421)
-0.143***
(0.0296)
-0.147**
(0.0304)
-0.0487
(0.113)
0.000395*** 0.000718***
(5.78e-05) (5.86e-05)
-0.0103*** 0.00534***
(0.00172) (0.00154)
-0.0568 -0.134%**
(0.0360) (0.0258)
0.00380 -0.104***
(0.0441) (0.0222)
0.00334 -0.00518
(0.0314) (0.0163)
0.00859 0.0586**
(0.0405) (0.0246)
-0.103 -0.117%*
(0.0736) (0.0399)
-0.00561 0.00814
(0.0222) (0.00962)
-0.0196 -0.0215%**
(0.0173) (0.00688)
77,925 77,925
0.175 0.34
2,097
65,142

Robust standard errors in parentheses; *** p < 0.01, ** p< 0.05, *p < 0.1
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Reading

@)

®) (©)

Reading pretest score

Female teacher

Highest degree: Master’'s

Highest degree: Ph.D.

Teacher certification: elementary
Teacher certification: secondary
Teacher certification: both

Part-time teacher

Years of adult education experience
Number of PD hours

Student: age

Student: Black

Student: Hispanic

Student: Asian

Student: Hawaiian

Student: attendance hours

Student: orientation hours

Student: never attend school
Student: obtain degree from other country
Student: reside in urban area

Student: reside in urban area with high unemployment
rate

Student: reside in other area
Student: unemployed
Student: not in labor force
Observations

R-squared

Number of staff
Number of participants

OLS R-reading
0.446**
(0.00618)
0.0546***
(0.0105)
-0.00338
(0.0104)
0.0233
(0.0300)
-0.0178
(0.0128)
-0.0115
(0.0125)
0.0286*
(0.0163)
-0.0858***
(0.0127)
0.00329***
(0.000687)
-0.000520***
(0.000179)
-0.00400%***
(0.000402)
-0.138***
(0.0165)
-0.139**+*
(0.0138)
-0.130%***
(0.0316)
-0.0964
(0.0983)
0.000273***
(4.81e-05)
-7.80e-05
(0.00105)
-0.113*
(0.0611)
-0.0855**
(0.0405)
-0.0384***
(0.0125)
-0.0903***

(0.0172)
-0.300%*
(0.0373)

0.0109
(0.0130)
-0.00984
(0.0108)

37,416

0.213

Student FE Reading Teacher RE Reading

0.185%* 0.429%+
(0.0208) (0.00824)
0.120%* 0.0355*

(0.0418) (0.0207)
-0.0420 0.00970
(0.0408) (0.0205)
0.00846 0.0408
(0.117) (0.0694)
-0.0432 -0.00857
(0.0524) (0.0250)
-0.0167 0.0287
(0.0517) (0.0250)
0.0414 0.00366
(0.0721) (0.0310)
-0.0509 -0.0842%+
(0.0580) (0.0313)
-0.00559* 0.00187
(0.00302) (0.00142)
-0.00121* -0.000473
(0.000595) (0.000289)
-0.126** -0.00356%+*
(0.0382) (0.000444)
-0.150%*
(0.0170)
-0.106***
(0.0152)
-0.173%*
(0.0331)
-0.111
(0.0926)
0.000442%+ 0.000275%**
(0.000148) (6.71e-05)
-0.000272 0.00153
(0.00422) (0.00158)
-0.0404 -0.199**
(0.142) (0.0722)
-0.00563 -0.131%+
(0.101) (0.0424)
0.0945 -0.0584%+
(0.0883) (0.0189)
-0.0279 -0.0978*++
(0.122) (0.0252)
0.188 -0.185%**
(0.254) (0.0633)
0.0107 0.00395
(0.0601) (0.0132)
-0.00822 -0.0101
(0.0503) (0.0125)
37,416 37,416
0.062 0.188
1,646
33,781

Robust standard errors in parentheses; *** p < 0.01, ** p< 0.05, *p < 0.1
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Mathematics (10) (11) (12)
OLS Mathematics Student FE Teacher RE
Mathematics Mathematics
Mathematics pretest score 0.473*** 0.166*** 0.455***
(0.00571) (0.0186) (0.00760)
Female teacher 0.0459*** 0.0143 0.0442**
(0.00990) (0.0422) (0.0217)
Highest degree: Master’'s -0.00753 -0.0229 -0.00290
(0.00969) (0.0443) (0.0222)
Highest degree: Ph.D. 0.107*** 0.216 0.106
(0.0291) (0.136) (0.0746)
Teacher certification: elementary -0.0249** -0.0228 0.00359
(0.0120) (0.0510) (0.0269)
Teacher certification: secondary -0.000812 -0.0239 0.0589**
(0.0116) (0.0493) (0.0261)
Teacher certification: both 0.0573*** 0.0505 0.0446
(0.0152) (0.0647) (0.0335)
Part-time teacher -0.0794*** -0.0528 -0.0723**
(0.0120) (0.0607) (0.0306)
Years of adult education experience 0.00357*** -0.00227 0.00258*
(0.000636) (0.00319) (0.00152)
Number of PD hours -0.000305* -0.000673 -0.000367
(0.000171) (0.000535) (0.000323)
Student: age -0.00414** -0.0773** -0.00339***
(0.000393) (0.0368) (0.000445)
Student: Black -0.178*** -0.181***
(0.0149) (0.0150)
Student: Hispanic -0.110%** -0.0768***
(0.0117) (0.0127)
Student: Asian 0.132*%** 0.107***
(0.0364) (0.0380)
Student: Hawaiian -0.102 -0.112
(0.1012) (0.0974)
Student: attendance hours 0.000413*** 0.000414*** 0.000484***
(4.89e-05) (0.000159) (7.51e-05)
Student: orientation hours -0.00135 0.000477 0.000837
(0.000953) (0.00368) (0.00152)
Student: never attend school -0.135** 0.0403 -0.184**
(0.0687) (0.190) (0.0786)
Student: obtain degree from other country -0.0518 0.150 -0.0694
(0.0452) (0.105) (0.0481)
Student: reside in urban area -0.0484*** -0.0397 -0.0501***
(0.0112) (0.0917) (0.0175)
Student: reside in urban area with high unemployment rate -0.124%** -0.167 -0.136***
(0.0165) (0.120) (0.0309)
Student: reside in other area -0.381*** -0.147 -0.167
(0.0372) (0.272) (0.105)
Student: unemployed -0.0129 0.0569 -0.00200
(0.0118) (0.0497) (0.0122)
Student: not in labor force -0.00843 0.0738 -0.00670
(0.0102) (0.0454) (0.0110)
Observations 40,171 40,171 40,171
R-squared 0.246 0.057 0.224
Number of staff 1,467
Number of participants 36,449

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, *p < 0.1
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Language (13) (14) (15)
OLS Language Student FE Teacher RE
Language Language
Language pretest score 0.354*** 0.0918*** 0.343***
(0.00609) (0.0191) (0.00773)
Female teacher 0.0769*** 0.0904** 0.0472**
(0.0107) (0.0436) (0.0211)
Highest degree: Master’'s 0.0257** 0.0775* 0.0444*
(0.0106) (0.0428) (0.0211)
Highest degree: Ph.D. -0.0312 -0.0612 -0.0734
(0.0325) (0.180) (0.0826)
Teacher certification: elementary -0.0558*** -0.0585 -0.0189
(0.0130) (0.0546) (0.0254)
Teacher certification: secondary -0.0557*** -0.101* -0.0169
(0.0129) (0.0527) (0.0270)
Teacher certification: both 0.0160 -0.128* -0.00436
(0.0168) (0.0689) (0.0340)
Part-time teacher -0.0386*** 0.102 -0.0504*
(0.0131) (0.0652) (0.0286)
Years of adult education experience 0.00366*** 0.00187 0.00239*
(0.000677) (0.00304) (0.00141)
Number of PD hours -0.000163 -0.000290 -0.000124
(0.000181) (0.000577) (0.000338)
Student: age -0.00333*** -0.0911** -0.00305***
(0.000414) (0.0404) (0.000463)
Student: Black -0.161*** -0.166***
(0.0167) (0.0185)
Student: Hispanic -0.129*** -0.101***
(0.0133) (0.0150)
Student: Asian -0.0340 -0.0508
(0.0323) (0.0334)
Student: Hawaiian 0.0742 0.0738
(0.0903) (0.0883)
Student: attendance hours 0.000337*** 0.000366** 0.000330***
(4.88e-05) (0.000150) (6.47e-05)
Student: orientation hours 0.00287*** -0.00539 0.00410**
(0.00106) (0.00396) (0.00166)
Student: never attend school -0.0302 0.0666 -0.103
(0.0622) (0.162) (0.0671)
Student: obtain degree from other country -0.0222 -0.0114 -0.0618
(0.0412) (0.117) (0.0436)
Student: reside in urban area -0.0399*** -0.147* -0.0717**
(0.0123) (0.0852) (0.0189)
Student: reside in urban area with high -0.0997*** -0.0378 -0.0892***
unemployment rate
(0.0184) (0.139) (0.0309)
Student: reside in other area -0.346*** -0.475 -0.290***
(0.0362) (0.331) (0.0703)
Student: unemployed 0.0163 0.129** 0.0201
(0.0133) (0.0600) (0.0138)
Student: not in labor force -0.0200* 0.0987** -0.0131
(0.0110) (0.0490) (0.0116)
Observations 38,675 38,675 38,675
R-squared 0.142 0.033 0.126
Number of staff 1,542
Number of participants 34,916

Robust standard errors in parentheses; *** p <0.01, ** p < 0.05, *p < 0.1
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Table A6. Full Regression Table: State 3

VARIABLES (1) 2 )
oLsS Student FE Teacher RE
z-Score pretest 0.517*** 0.189*** 0.479%**
(0.00246) (0.00797) (0.00765)
Female teacher -0.00527 0.0142** 0.00498
(0.00323) (0.00672) (0.0130)
Teacher: age 0.00117*** 0.000356 0.000412
(0.000129) (0.000261) (0.000462)
Teacher: Black 0.0247*** -0.00855 0.0160
(0.00483) (0.0118) (0.0190)
Teacher: Hispanic -0.00697 0.0257** -0.0179
(0.00504) (0.0119) (0.0213)
Teacher: Asian -0.0984*** -0.0664*** -0.0661*
(0.00899) (0.0219) (0.0346)
Teacher: Native American -0.0281 0.167*** -0.0165
(0.0230) (0.0577) (0.112)
Teacher: Pacific Islander -0.120*** -0.138 0.0201
(0.0371) (0.0937) (0.159)
Teacher: other race 0.0593*** -0.0225 0.0869**
(0.0111) (0.0217) (0.0342)
Highest degree: GED 0.267*** -0.0225 0.316***
(0.0418) (0.0601) (0.0985)
Highest degree: Associate’s 0.0686** -0.0171 -0.0327
(0.0312) (0.0610) (0.0910)
Highest degree: Bachelor's 0.121%** -0.0209 0.137**
(0.0281) (0.0581) (0.0647)
Highest degree: Master’'s 0.133*** -0.0272 0.132**
(0.0281) (0.0583) (0.0648)
Highest degree: Ph.D. 0.0678** -0.0167 0.105
(0.0300) (0.0625) (0.0746)
Highest degree: professional certificate 0.217*** 0.00914 0.291***
(0.0456) (0.0794) (0.0875)
Part-time teacher 0.0419%** -0.0216** 0.0614%***
(0.00489) (0.00904) (0.0214)
Years of adult education experience 0.000640*** 0.000130 0.000808
(0.000136) (0.000264) (0.000530)
Number of PD hours 0.000488*** 0.000124 -5.70e-05
(0.000135) (0.000253) (0.000390)
Student: age -0.00507*** 1.227*** -0.00549***
(0.000121) (0.0398) (0.000233)
Student: Black -0.162*** -0.165***
(0.00489) (0.00916)
Student: Hispanic -0.132%** -0.118***
(0.00415) (0.00845)
Student: Asian -0.136*** -0.120***
(0.00636) (0.0112)
Student: Native American -0.167*** -0.147***
(0.0266) (0.0337)
Student: other race -0.0874*** -0.0652 -0.0430
(0.0198) (0.0745) (0.0307)
Student: Pacific Islander -0.0546 -0.0408
(0.0527) (0.0703)
Student: attendance hours 0.000510%** 0.000787*** 0.000738***
(1.44e-05) (6.05e-05) (4.32e-05)
Student: part-time 0.00758* -0.0129 0.00383
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VARIABLES 1) ) 3)
oLSs Student FE Teacher RE
(0.00454) (0.0156) (0.00648)
Student: unemployed 0.0242*+* 0.00753 0.0140**
(0.00350) (0.0143) (0.00548)
Student: not in labor force 0.0173*** 0.00231 0.0136*
(0.00495) (0.0191) (0.00764)
Student: learning impaired -0.0378 0.0631 -0.214%**
(0.0299) (0.0979) (0.0235)
Student: multiple disability -0.0424 -0.171%**
(0.0375) (0.0458)
Student: no disability 0.207*** 0.0760 0.0137
(0.0267) (0.101) (0.00876)
Student: physically impaired 0.117*** -0.00805 -0.0683**
(0.0326) (0.120) (0.0283)
Student: mentally impaired -0.0741 -0.127***
(0.122) (0.0465)
Program size 5.98e-06*** 4.27e-05** -1.49e-05***
(7.74e-07) (1.78e-05) (5.55e-06)
Program performance 0.616*** 0.0259 0.395***
(0.0154) (0.0822) (0.0663)
Program type: community college -0.136*** -0.0960***
(0.00569) (0.0212)
Program type: community-based organization -0.368*** -0.403***
(0.0200) (0.0693)
Program type: local education agency -0.0798*** -0.0577**
(0.00658) (0.0237)
Observations 298,818 218,322 218,322
R-squared 0.443 0.141 0.4658
Number of instructors 3,467
Number of students 130,522

Robust standard errors in parentheses; *** p <0.01, * p < 0.05, *p < 0.1
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Technical Notes

Data Cleaning Procedures
State 1

Student, teacher, and course data were received in several Microsoft Excel files and exported
into the data file format to be used in the analyses. Files were grouped under teacher, student,
demographics, and student outcomes (assessment scores, GED, employment, and
postsecondary). Each group contained several files: 5 files for teacher data, 4 files for student
demographics data, and 11 files for student outcomes data. To merge the data sets within and
across groups, we examined each data file to identify unique identifiers that we could use to
merge information across data sets. During this process, we communicated with the state several
times to ensure that the variables identified to be used in linking information from different data
files were accurate. All variables used in the analyses were checked for out-of-range data and
data entry errors.

Separate data files for teachers’ demographic, experience, and professional development (PD)
information were received. If a teacher had more than one record (i.e., degree, PD), data were
transformed into a format with only one observation per teacher, with the multiple observations
collapsed into categories such as highest degree obtained and total number of PD hours. Then, all
the teacher’s files were merged, resulting in one teacher file with a unique teacher identification
number. Because the purpose of the analyses was to study the importance of teacher background
qualifications for student learning, teachers with all the demographic and experience variables
missing were excluded from the data set. These teachers were mostly volunteers because data
files did not include background information for volunteer teachers.

Similar to teacher data, separate files for student demographics, attendance, assessment, and job
market outcomes were received. Duplicate records containing student background characteristics
data were removed using the unique student identification numbers. If a student had multiple
records (i.e., monthly attendance data), data were collapsed into one record per student in terms
of total number of days attended in a school year. Individual files for student data were merged
to create one student file that included a unique student identifier.

States 2 and 3

We worked directly with States 2 and 3 in preparing the data sets to be used in the analyses.
States were first asked to fill out a survey of information available in their systems. The survey
was divided into three subsections: teacher variables, class- and program-level information, and
student variables. Teacher variables included information about teacher demographics,
experience, education, and PD. Class- and program-level variables included information on
course (e.g., type, educational functioning level) and program characteristics. Student variables
included information on student demographics, assessments, attendance, and job market
outcomes. After states reported back on the availability of data, they were informed about how
the data sets should be constructed and were sent mock data files. States were asked to follow the
decisions we made when processing State 1 data. Specifically, they were asked to do the
following:
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* Provide a data set that included one observation per student and teacher.

* |dentify a primary teacher. If more than one teacher taught the class, identify the teacher
who taught the class most in terms of numbers or hours taught as the primary teacher for
that class.

* Identify a primary class for each student. If a student was enrolled in more than one
course in the same subject, identify the class that the student attended most in terms of
number of enrollment hours as the primary course.

* Identify pretest and posttest scores for each assessment.

During this process, we communicated with the states and answered their questions to clarify the
type of information needed in the data as well as the format of the data files.

Student, Teacher, and Class Data Match

Examining teacher effectiveness by using student test scores as the outcome required linking
student data with teacher data and class data, using unique identifiers. In the following section,
we describe how we created the final data files we used in our analyses.

State 1

The data we received included unique teacher identification numbers, student identification numbers,
and course identification numbers. As mentioned earlier, we merged separate teacher files
(background variables, experience, and PD) using teacher identification numbers. Similarly, we used
student identification numbers to merge student data files.

Class data files had unique course identifiers that were associated with teacher identifiers for
those teachers teaching the course. However, some courses were taught by more than one
teacher. In these cases, we identified a primary teacher by using the numbers of hours taught and
assigning the teacher with the highest number as the primary teacher for the class. We used only
the observations where we could identify the primary teacher.

The last piece of information needed to create a cross-walk between teachers, students, and class
was the link between students and classes. For this purpose, we used the data file that identified
what class or classes a student was taking as well as his or her attendance. If a student was
enrolled in more than one class within a subject, we used the attendance information to assign a
primary class to the student. The course that the student attended most was identified as the
primary course, and the records for the other course were excluded from the data set.

Finally, using the data that linked teachers to courses and the data that linked students to courses,
we were able to create a cross-walk file that linked students to teachers. Using this cross-walk,
we merged student and teacher files and created one file that had student-, teacher-, and class-
level information to be used in the analyses.

The final step in data preparation was figuring out the pretest and posttest so that we could
measure students’ growth. Student assessment data included multiple records for the assessment
scores without identifying the pretest and posttest. To identify the pretest and posttest, scale
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scores were sorted within a year, subject, educational functioning level, and student by the
assessment date. The score from the earliest test was determined to be the pretest, and the score
from the latest test taken was assigned to be the posttest.

States 2 and 3

As part of working together with States 2 and 3 to prepare the data sets to be used in the
analyses, we informed the states about how to link the student, teacher, and class data files to
create one data set for each school year. States 2 and 3 were asked to do the following:

* Provide a data set that included one observation per student and information for the
primary teacher-, class-, and program-level information. If a student was enrolled in more
than one subject, states were asked to enter the information related to that assessment in
separate variables (i.e., reading scale score, mathematics scale score).

¢ Identify a pretest and a posttest for each assessment. States were asked to enter
information for pretests and posttests on different variables (i.e., pretest reading scale
score, posttest reading scale score).

During this process, we answered questions from the states and clarified how the data files
should be formatted. States 2 and 3 provided separate files for each school year (2008, 2009, and
2010) in Microsoft Excel format. These files were transferred into the data format to be used in
the analyses.

Data were checked for inconsistencies and out-of-range responses. Variable names and formats
(e.g., numeric, string) across years were standardized. Then, we combined the data from different
years into one file for each state that included year information.

Standardization of Student Pre- and Posttest Scores

Our main outcome variables were students’ pre- and posttest scores. Because the test type and
test form® used generally differed across educational functional levels and years, it was necessary
to standardize test scores prior to analysis. Specifically, all test scores were standardized to z
scores. We first calculated the mean 4, and standard deviation o of a set of scores by test type (t),
form (f), functioning level (), and year (y). We then standardized each individual i’s score, x;, by
converting it into a z score by using the following formula on each individual score:

Xi—Htfly

Z; = ——s 1
it.f.Ly Tefily ( )

where z; . ¢, ,, is the standardized score for student i using test type t and test form f in

functioning level | and year y; u, f, ,, is the mean score for test type t and test form f in

functioning level | and year y; and o ¢ ,, is the standard deviation for test type t and test form

f in functioning level | and year y.

8 We standardized individual test scores within each state because data availability varied. In State 1, test scores are
standardized by year, subtest form, and instrument; in State 2, test scores are standardized by year and educational
functioning level; and in State 3, pretest scores are standardized by year, pretest form, and pretest type, while
posttest scores are standardized by year, posttest form, and posttest type.
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