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PROJECT OVERVIEW
Background
Since the mid-1990’s Delaware has authorized several
alternative licensure and certification programs to place
teachers into high-needs schools and hard-to-staff subject
areas. These “alternative routes” differ in their selection
models, instructional goals, size and program length. The goal
of this report is to evaluate the effectiveness of alternative
route pathways in terms of teacher effectiveness, retention
and placement relative to traditionally certified teachers in
similar schools and classrooms.
Section 1265b of Title 14, Chapter 12, Subchapter VI of the
Delaware Code outlines the basic components for this
evaluation. Specifically, it calls for an analysis of student
performance in statewide assessment tested subject areas
across certification programs where teachers are compared

to similar classrooms. The code also outlines requirements for
an analysis of teacher retention rates. All analyses are to be
inclusive of academic years 2010-11 through 2013-14, at a
minimum.
The project team compiled a comprehensive dataset on
teachers’ pathway to teaching, school and job assignments and
their Delaware Performance Appraisal System (DPAS-II)
results. This information was then linked to information on
individual students’ performance in each year using rich
longitudinal student assessment data from the Delaware
Comprehensive Assessment System (DCAS). These data
provide information on academic performance between
2010-11 and 2013-14 in English, math, science and social studies
for students in grades 3 through 10.

Evolution of alternative routes to certification in Delaware, 1996 to present

Senate Bill #427 First cohort of 14
enabled the
teachers began.
creation of the
Alternative
Routes to
Certification (UD
ARTC) program in
Delaware.

Program
expanded to
40 candidates
per year

First cohort of
Master’s Plus
begins.
Teach For
America (TFA)
begins with a
cohort of 19
teachers.

TFA Delaware
officially
established as a
region

5 teachers are
placed as part of
the first cohort of
the Delaware
Transition to
Teaching
Partnership
(DT3P).
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RESEARCH QUESTIONS
Topic Areas and Research Questions
This report is structured to address research questions along three dimensions:
1) Teacher supply
§ What are the alternative pathways to teacher certification and how do they differ in design?
§ What are the differences in teachers’ background characteristics across pathways?
§ How are novice teachers distributed to classrooms and schools by pathway? What types of students are alternative
route teachers most likely to teach?
2) Effectiveness in the classroom
§ Are alternative route teachers more or less effective than traditionally certified teachers?
§ Do these patterns persist when adjusting for teachers' years of experience and school context?

3) Retention in the profession
§ How do rates of teacher mobility (across schools and districts) vary by pathway?
§ How does pathway affect the likelihood of leaving the Delaware public education system?*
A NOTE ON TERMINOLOGY
Throughout the report, ‘traditional’ is used to describe teachers who were certified through a traditional process, as opposed to through
an alternative certification route. All comparisons are either to ‘novice’ traditional teachers (those who first began teaching in 2010-2014)
or to all traditional teachers. Comparisons to all traditional teachers always account for teacher experience, school of assignment and
student characteristics. Footnotes on each page provide further detail about the nature of the comparisons that were made.
* The legislation requires reporting on “participants who remain in the education field in general”. Only Teach For America collects this data, and currently reports
that 67% of alumni from the region remain in education, either in the Delaware public education system or elsewhere.
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EXECUTIVE SUMMARY
Taken together, the findings from this report suggest that alternative route teachers are filling critical vacancies in the
state and that their effectiveness varies by grade level and subject, with few overall differences in average effectiveness
compared to teachers from traditional routes in similar schools and classrooms. Additionally, novice Teach For America
(TFA) and University of Delaware Alternative Routes To Certification (UD ARTC) teachers persist to the 2nd year of teaching
at rates similar to traditional novice teachers, and UD ARTC teachers stay in the profession at the same rate as novice
traditional teachers over the long-run.

SUPPLY

§ Alternative route teachers account for a small proportion of all novice teachers in Delaware between
2010 and 2014 (11%), but they are significantly more likely to be staffing hard-to-staff grades and subjects
and teaching in high-needs schools.
§ Compared to novice traditional teachers, Masters Plus (MPCP) and TFA teachers are significantly more
likely to be placed in high-needs schools and teaching greater shares of low performing students,
students in poverty and, among MPCP teachers, students with disabilities. UD ARTC teachers are
significantly more likely to be teaching in hard-to-staff grades and subjects.

EFFECTIVENESS

§ Although there are few overall differences, some statistically significant differences were observed in the
average effectiveness of alternative route teachers relative to traditionally certified teachers, after
adjusting for student and school characteristics and teacher experience (ie, value-added). Because they
are specific to tested grades and subjects, these differences are based on results representing only a
small proportion of teachers from a given pathway (10-40% of alternative route teachers).
§ In English Language Arts, UD ARTC teachers are slightly more effective than traditional* teachers (0.03
SD, p<0.05) and MPCP teachers are significantly less effective (-0.11 SD, p<0.05). TFA teachers are less
effective than traditional* teachers in elementary math (-0.10 SD, p<0.05) and UD ARTC teachers are less
effective in middle school math (-0.07 SD, p<0.01). Again, these results represent a small proportion of
alternative route teachers, so additional years of data will shed further light on these analyses.
§ In terms of teachers’ annual performance evaluation, UD ARTC teachers are more likely than traditional*
teachers to be rated ‘Highly Effective’ (27% vs 23%, p=.10). Classroom observation ratings also differed by
pathway on 7 of the 18 dimensions observed, with ARTC and/or TFA being rated higher than traditional*
teachers in 5 dimensions, and TFA being rated lower than traditional* teachers on 2 dimensions.

RETENTION

§ Novice teachers in alternative routes are as likely as novice traditional teachers to return to teaching in
their 2nd year.
§ Two thirds (68%) of TFA novice teachers and 86% of UD ARTC novice teachers persist to year 3,
compared to 79% of novice teachers from traditional routes.
§ By year six, one third (33%) of TFA novice teachers and nearly three quarters (74%) of UD ARTC novice
teachers remain in Delaware’s public education system, compared to 63% of traditional novice teachers.

* All comparisons to traditional teachers account for teacher experience, school assignment, and student characteristics.
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What did we learn?

This project studies four alternative routes to teaching in Delaware. Each pathway has unique
design elements that affect the proportion of teachers included in this evaluation.
Alternative Routes to
Certification (UD ARTC)

Teach For America (TFA)

DE Transition to Teaching
Partnership (DT3P)

Masters Plus
(MPCP)

Origin
•

First cohort placed in
2009-10
• National program managed
by Delaware office starting in
2011

•

First cohort placed in
1997-98
• Program is operated by the
University of Delaware

•

First cohort placed in
2005-06
• Track within the M.Ed. In
Exceptional Children & Youth
at University of Delaware

•
•

First cohort placed in 2012-13
5-year federally funded
demonstration program, also
part of ARTC

Cohort Size and Program Length
•

50-70 new teachers per year
Pursue a 2-year certification
program
• In 2010-2014, 591 teachers
were associated with UD
ARTC; 188 of these teachers
were new hires with 0-3
years of experience*

•
•

Highly selective model (15%
• Selection criteria defined by
national acceptance rate)
Delaware state legislation
• Targets recent college
• Fills critical needs areas in
graduates, professionals, and
grades 6-12 (as defined by
veterans to teach exclusively
state legislation) where there
in low-income schools
is a shortage of certified
• Some placements in Early
teachers
Childhood Centers in addition
to K-12 schools in Delaware

•

Approximately 27 new corps
members each year
• Commit to minimum 2 years
• Pursue a 2-year certification
program
• In 2010-2014, 118 teachers
were associated with Teach
For America; 117 of these
teachers were new hires with
0-3 years of experience*

•
•

8-10 new teachers per year
• 3-5 new teachers per year
Pursue a 2-year certification • Serve a 4-year total
program; commit to an
commitment
additional 2 years of teaching • To date, fewer than 10
after certification
teachers are associated with
• In 2010-2014, 52 teachers
DT3P
were associated with Masters
Plus; 23 of these teachers
were new hires with 0-3
years of experience*

Selection and Placement
•

Program admission same as
ARTC, but specific to special
educators
• Employed as a paraeducator in year 1 and as a
classroom teacher in year 2
of program

•

Program admission is
selective and teachers are
placed in high needs
secondary schools, based on
federal definition of high
needs

Overall, 80% of teachers associated with alternative routes in 2010-2014 were included in one or more of the analyses in this
evaluation. Detailed information on the percent of teachers included in each of the analyses can be found in the appendix.
* A large proportion of the teachers associated with UD ARTC and MPCP were hired prior to 2010, thus were not novice new hires from 2010-2014. In contrast, since
TFA began in SY2010, nearly all teachers were novice new hires. 	
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Alternative routes account for 1 in 10 novice teachers entering the classroom between 2010 and 2014.
Half of these teachers come from UD ARTC and the remainder from smaller pathways, including
Teach For America.
The figure below provides detail on the first teaching assignment of novice teachers in Delaware. Alternative route teachers
are significantly more likely than traditional teachers to begin teaching in a high-needs school (44% compared to 28%, p<0.01).
This difference is driven largely by TFA, which places 87% of corps members into high-needs schools. Alternative route
teachers are also teaching in the most difficult to staff subjects (40% compared to 28%, p<0.01).*
Characteristics of novice teachers and their first school assignment
(2010-2014)

Three quarters of MPCP teachers
are classified as “support”
teachers and do not have
sufficient student-linked data in
their first year to accurately
identify subject area of
instruction (at bottom).

9 in 10 Teach For America
teachers are serving in highneeds schools.

High needs subjects include high
school science, foreign language,
middle and high school math,
English as a Second Language
and special education. A full
distribution of grade levels and
course types taught by teachers
from each pathway is located in
the appendix.

Note: Grade/subject need defined by the “Delaware Teacher and Administrator Supply and Demand Survey Analysis Report” (Sherretz, Kelly, and Matos, 2013) and the
DE Department of Education TLEU. This table includes data on all first placements between 2009-10 and 2013-14. Teacher job type derived from DE DOE job code.
“Novice” teachers are those who are first observed in the Delaware teacher data in the years 2010 through 2014 and have 3 or fewer years of experience.	
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There are also significant differences in the characteristics of students taught by novice teachers
across alternative and traditional pathways.
Novice UD ARTC and novice traditional teachers have similar rates of students in the top and bottom quartiles of the DCAS test
score distribution in their first year of teaching. Novice MPCP and TFA teachers are significantly more likely to teach students in
the bottom quartile (p<0.01) and students in poverty (p<0.01).
Characteristics of novice teachers’ students in the first year of teaching
(2010-2014)

Students in the
“bottom quartile” are
those scoring in the
bottom 25 percent of
DCAS test-takers.

Because of these differences, results of subsequent analyses of student achievement are reported for each pathway
independently rather than together. Teacher effectiveness is compared using teacher value-added (TVA) scores. “Valueadded” represents the contribution of a specific teacher to students’ end-of-year assessment scores after accounting for
things like students’ prior test performance. The full value-added model used in these analyses is described in the appendix.

Note: DT3P excluded because there were fewer than 10 novice teachers between 2010 and 2014. Math and ELA DCAS quartiles are students’ prior-year spring
scores. Note that while MPCP teachers are significantly more likely to teach students with disabilities (20% versus 14% overall, p<0.01), their classrooms appear to
be inclusive of general education students.
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After accounting for variation in student and school characteristics, some differences exist in the
average effectiveness of alternative route teachers in ELA, relative to traditional teachers in
similar schools and classrooms. There are no statistically significant differences in mathematics.
To put teacher effects into context, results are reported in “standard deviation” units. In Delaware, the average black-white
test score gap in ELA and math is between 0.6 and 0.7 standard deviations. Those teachers with value-added scores above
0.20 standard deviations are effective enough to close the average gap between black and white students by one-third in a
year.
English Language Arts (ELA)
Mathematics
Boxplots show differences in

KEY

Upper
TVA score
75th
percentile
teacher
Median
teacher

25th

Teacher value-added (TVA)
(standard deviation units)

value-added scores at different
parts of the effectiveness
distribution

percentile
teacher
Lower
TVA score

(grades 3-10)

(grades 3-10)

0.50
0.40
0.30
0.20
0.10
0.00
-0.10
-0.20
-0.30
-0.40
-0.50
-0.60

75th Percentile
Median
Mean
25th Percentile
# Teachers

In ELA, UD ARTC teachers are
slightly more effective, on
average, than traditional
teachers (p<0.05).

UD ARTC
0.14
0.03
0.03
-0.06
67

MPCP
0.01
-0.12
-0.11
-0.25
10

MPCP teachers are
significantly less effective,
but this result is based on
only 10 teachers (p<0.05).

TFA
0.04
-0.07
-0.04
-0.21
28

Traditional
0.08
-0.01
0.00
-0.09
3264

UD ARTC
0.07
-0.02
-0.02
-0.11
81

Although there is no average
difference, there is a wider range in
TFA teachers’ value-added scores
than traditional teachers in ELA.

MPCP

N<10

TFA
0.08
-0.02
-0.04
-0.22
34

Traditional
0.09
-0.02
-0.01
-0.13
2929

On average, there are no pathway
differences in math, but UD ARTC
teachers have a narrower range of
value-added scores than traditional
teachers.

Notes: Estimates computed from multilevel model detailed in the technical appendix. Data from school years 2010-2014 are included. TFA alumni transferring-in
from out of state are excluded. Includes only teachers with students linked in their Full Academic Year school. Staff with “support” job types are excluded. Omitted
from all value-added results are DT3P teachers, as fewer than 10 had enough linked students in any subject to compute a value-added score. “Upper” and “Lower”
TVA scores represent the upper and lower adjacent values in the distribution. Differences in variability tested using Levene’s F statistic.
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In science and social studies, there are no statistically significant differences across pathways in
terms of average teacher effectiveness.
Unlike English Language Arts, there are no significant differences in average teacher effectiveness in science and social
studies. The variation in scores, however, is significantly larger for TFA versus traditional teachers in social studies (p<0.05)
and significantly smaller for ARTC teachers versus traditional teachers in science (p<0.05).
To put teacher effects in context, results are reported in “standard deviation” units. In Delaware, the average black-white
test score gap in science and social studies is between 0.7 and 0.75 standard deviations. Those teachers with value-added
scores above 0.25 standard deviations are effective enough to close the average gap between black and white students by
one-third in a year.
Science
Social Studies
(grades 5, 8, 10)

(grades 4, 7)

0.50
Teacher value-added (TVA)
(standard deviation units)

0.40
0.30
0.20
0.10
0.00
-0.10
-0.20
-0.30
-0.40
-0.50

75th

Percentile
Median
Mean
th
25 Percentile
# Teachers

UD ARTC
0.11
-0.04
-0.01
-0.11
98

MPCP

N<10

TFA
0.22
0.05

Traditional
0.10
-0.02

0.05
-0.05

-0.01
-0.14

12

1243

UD ARTC

MPCP

N<10

N<10

TFA
0.06
-0.08

Traditional
0.10
-0.02

-0.02
-0.20

-0.01
-0.12

11

842

Notes: Estimates computed from multilevel model detailed in the technical appendix. Data from school years 2010-2014 are included. TFA alumni transferring-in
from out of state are excluded. Includes only teachers with students linked in their Full Academic Year school. Staff with “support” job types are excluded.
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When disaggregated by grade level, alternative route teachers do not have significantly
different levels of effectiveness in most subjects. Two alternative routes have lower average
value-added scores in mathematics: TFA (in elementary) and UD ARTC (in middle).
The table below displays the difference in average value-added scores between alternative route teachers and traditional
teachers by grade level and subject. It also separates “career” value-added, which averages teachers’ annual value-added
scores in all years available between 2010 and 2014, from “novice” value-added, which averages just annual value-added
results in teachers’ first three years of teaching.
Difference in value-added from traditional teachers
(by level: Elementary 3-5, Middle 6-8 and High 9-12)

After separating value-added scores by grade level, the slightly
higher value-added scores for ARTC teachers in ELA are
consistent across middle and high school.
While there are overall no differences in average effectiveness
in mathematics between alternative route teachers and
traditional teachers, some differences become apparent after
separating the data by grade level. Here, TFA teachers’ career
value-added scores are 0.10 standard deviations lower than
traditional teachers (p<0.05) and 0.09 standard deviations
lower when comparing just novice teachers (p<0.10) between
these two groups. In middle school math, ARTC teachers’
value-added is 0.07 standard deviations lower than traditional
route teachers (p<0.01).
The sample sizes for these groups are smaller than the pooled
results presented previously and represent a small proportion
of the total active teachers in these pathways.

Results statistically significant (p<0.10)
Results not significantly different from 0
Notes: Estimates computed from multilevel model detailed in the technical appendix. Results are only displayed for groups with 10 or more teachers with valueadded scores. Data from school years 2010-2014 are included. TFA alumni transferring-in from out of state are excluded. Includes only teachers with students
linked in their Full Academic Year school. Staff with “support” job types are excluded.
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In classroom observations, UD ARTC teachers tend to receive higher overall ratings.
At the criterion-level, seven of 18 instructional behaviors differed by pathway.
Teachers’ annual Delaware Performance Appraisal System (DPAS-II) results were examined to determine whether there were
differences in teacher evaluation ratings by pathway, after adjusting for experience, grade-level, and school demographics. Overall
DPAS-II ratings were examined for 2013 and 2014, as well as summative criterion-level ratings for classroom observations in 2014.
Only significant differences for UD ARTC, TFA, & MPCP are illustrated.
Adjusted DPAS-II Performance
(all teachers rated in 2013 or 2014)
In terms of overall ratings (based on
Components I-V in 2013 or 2014), UD ARTC
teachers were more likely than traditional
teachers to be rated “Highly Effective”.

Unsatisfactory/Needs Improvement
UD ARTC+

1%

Traditional

3%

Effective

72%

Highly Effective

27%

74%

23%

Adjusted DPAS-II 2014 Criteria Ratings
Component 3C: Communicate Clearly & Accurately

Component 1E: Designing Student Assessments
TFA*

12%

88%
63%

UD ARTC+

36%

74%

Traditional

26%

Component 2C: Create Environment to Support Learning
TFA+

52%

UD ARTC+
Traditional

Traditional

32%

25%

67%
66%
73%

48%

52%

64%

36%

Component 4A: Communicate with Family
TFA+
Traditional

59%

41%
84%

15%

Component 3B: Demonstrating Flexibility

Component 3A: Engaging Students in Learning
TFA+

UD ARTC*

48%
74%

Traditional

In certain domains,
UD ARTC and TFA
teachers were more
likely than traditional
teachers to be rated
“Distinguished”.

33%
26%

In 2 domains:
Demonstrating
Flexibility and
Reflecting on Practice,
TFA teachers received
lower ratings, on
average, compared to
traditional teachers.

91%

TFA+
Traditional

81%

5%
18%

Component 4D: Reflecting on Professional Practice
TFA+
Traditional

87%
71%

12%
29%

Note: Overall DPAS-II Performance analysis utilized teachers’ most recent rating, either from 2013 or 2014. Criteria Ratings analysis was only in 2014. Results shown are
predicted probabilities for teachers in each group with 0-2 years of experience, in middle grades, in classrooms with average levels of poverty, students with disabilities,
14
English language learners, and white students. Overall results also control for Measure Group and are reported as predicted probabilities for Group 2. All results are
estimated in a multilevel model detailed in the appendix, which includes a school effect to mitigate systematic differences in ratings across schools. +p≤.10; *p<.05

Novice TFA and UD ARTC teachers leave the Delaware public education system at different
rates, with UD ARTC teachers changing schools or districts, but staying in teaching roles at
greater rates than traditional novice teachers.
By school year 2015, 38% of all new traditional teachers starting between 2010 and 2013 had left the Delaware public
education system, compared to 44% of alternative route teachers (p<0.01). However, TFA and UD ARTC teachers have different
trajectories, with UD ARTC teachers staying with the public education system at greater rates than traditional novice teachers
(p<0.01).
Overall mobility rate by pathway
Among alternative route teachers, UD ARTC participants
(outcomes by 2014-15 for new teachers in 2010-2013)
were much more likely to stay in the classroom compared
to TFA teachers (p<0.01). In addition to the 35% of
teachers who continue teaching in their school, another
Traditional
40%
11%
38%
8% change schools within their district and 25% took
teaching jobs in other districts.
For comparison purposes, 41% of new teachers nationally
leave teaching within 5 years of entry. Attrition among
first year teachers in 2008-09 was 13% nationally.
(Perda, D. 2013. Transitions Into and Out of Teaching: A
Longitudinal Analysis of Early Career Teacher Turnover.
PhD Dissertation, University of Pennsylvania.)
Staff counts for 2010-2013 retention analysis
#
with data

#
novice

#
teachers

31,870

12,336

2,288

UD ARTC

567

189

136

TFA

94

94

92

DT3P

5

4

3

MPCP

45

22

3

Pathway
Traditional

All
Alternative

33%

UD ARTC

35%

15%

25%

29%

TFA
0%

20%

28%

68%
40%

Still teaching, same school
Still teaching, other district
Left DE public ed. system

A significantly higher
proportion of UD
ARTC teachers stay
in the profession, but
change districts
(p<0.01).

44%

60%

80%

100%

Still teaching, same district
Still in public ed. system

Importantly, TFA corps members commit
to 2 years of teaching. 68% of those
who began TFA from 2010 to 2013 have
left the DE public education system by
2015. Predicted year-by-year
persistence is shown on the next slide.

Notes: TFA alumni transferring-in from out of state are excluded. Teachers with “support” job types are excluded. Results for DT3P and MPCP teachers are
represented only in the All Alternative group because each had fewer than 10 novice teachers included in the analysis. And while a significant number of new MPCP
participants (22) entered schools since 2010, only a few were designated as teachers. “Still in public ed. system” refers to teachers who remain employees of a DE
public school or the Delaware DOE. Cohorts entering teaching after 2013 were excluded to capture mobility after the end of the 2nd year of program participation.
While retention in the education sector as a whole could not be studied for all programs using available data, Teach For America reports that 67% of Delaware
alumni remain in the education sector (https://www.teachforamerica.org/where-we-work/delaware).
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After accounting for variation in classroom characteristics, novice alternative route teachers
persist in the field to the 2nd year at similar rates to novice traditional teachers, but remain in the
Delaware public education system at different rates over the long-run.
The figure below models the probability that a novice teacher leaves the Delaware public education system based on his or her pathway
to teaching, highest grade level taught and the characteristics of his or her students. Unlike the previous page, the results below are
shown over a 5-year time horizon and compare teachers to those in similar classrooms across the state. Interestingly, novice
alternative route teachers persist to the 2nd year of teaching at similar rates to novice traditional entry teachers. However, TFA and UD
ARTC teachers take different trajectories after year 2 of teaching. (Note that additional novice teachers from school year 2014 are
included in this analysis.)
Y4
Adjusted yearly probability of persisting by pathway
(new teachers 2010-2014)
After year 3,
another 12% of ARTC
Y2
teachers leave the
100%
public education
Alternative route
system (p<0.05)
teachers persist to
the 2nd year of
teaching at a higher
80%
UD ARTC
rate than traditional
74%
Total
teachers, but this
All together, TFA
difference is not
teachers
are more
Traditional
63%
statistically
60%
likely to exit (p<0.05)
significant.
and ARTC teachers
persist at rates not
statistically different
40%
from traditional
Y3
TFA
At the end of their
teachers.
33%
2-year commitment,
2 in 3 corps
members are
20%
Y4
expected to stay in
On average, one
the public education
third of corps
system (p<0.05).
members persist to
0%
year 4 (p<0.01).
Y1
Y2
Y3
Y4
Y5
YearY0
Ending:
Continuing
to: Y2
Y3
Y4
Y5
Y6
These teachers are
likely to stay at least
to year 6.
Traditional
TFA
ARTC
Notes: TFA alumni transferring-in from out of state are excluded. Teachers with “support” job types are excluded. Results for DT3P and MPCP teachers are
excluded because each had fewer than 10 novice teachers included in the analysis. “Still in public ed. system” refers to teachers who remain employees of a DE
public school or the Delaware DOE. Adjusted yearly persistence rates are estimated in a multilevel binomial logistic regression and predicted probabilities are for a
middle grades teacher with average percentages of students with disabilities, in poverty, English Language Learners and white. The percentage of white students
and students with disabilities in a school is significantly associated with higher likelihoods of teacher exit (p<0.01, p<0.05). More detail is in the appendix.
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Appendix

TECHNICAL SUMMARY
Value-Added

Retention Analysis

The “value-added” measures of teacher effectiveness
throughout this report were computed using rich, longitudinal
student assessment data linked to individual classroom teachers
through administrative data provided by the Delaware
Department of Education. These analyses took two forms: a
multilevel model and a value-added calculation. Teachers’
effects on student achievement were estimated using a
multilevel mixed model, also known as a hierarchical linear model
(HLM). This approach examined the relationship between
teacher pathway and student outcomes, adjusting for relevant
factors at various levels: prior student achievement, teachers’
years of experience, school composition and student
characteristics such as race, ethnicity, and Special Education
status. Importantly, this estimation strategy mitigates nested or
clustered data, such as when students are clustered within
teachers and observations are not independent.

Teacher retention was estimated using a multilevel discretetime survival model using a binomial logistic regression of the
form:

The final model used for teacher value-added calculations took
the form:
!!"#$ = !! ! !!! ! + !!! ! + ! !!! ! + !!! ! + !! + !!!"# !

The distributions of teachers’ DPAS-II results were compared
by pathway using multi-level ordinal regression for C ordered
categories with the form:

Where Yticj is the standardized test score from year t for student i
in school c under teacher j. θt is the regression slope for the
standardized prior achievement Y(t-1)i in year t-1 for student i,
X’iβ is a vector of fixed effects for demographic characteristics
of student i, P’cφ is a vector of fixed effects for the composition
of school c, T’jτ is a vector of fixed effects for the characteristics
of teacher j. λj is a random teacher effect distributed as N(0,ψ),
and εticj is a year by student residual term. Models were
estimated separately for each year. Estimates were then
averaged within teachers across years and differences were
compared across pathways using ANOVA.

!"

!!"!
!!!!"!

= !! + !′! ! + !! ! with,!!!!"! ~!"#$%&''( !!"! !

Where Yti is a binary outcome distributed as Bernoulli with
probability of turnover πti in year t for teacher i in school j; the
log-odds ratio of the probability of turnover is modeled as a
function of an intercept αt, for year t plus a vector of X'i of
teachers’ classroom characteristics multiplied by a vector of
regression coefficients β, and a random school effect λj
distributed as N(0,ψ). All parameters were estimated using
maximum likelihood.
DPAS-II Analysis

!"#

!!"#
! !! + ! ! !! !!!(! = 1, … , ! − 1)!
= !! − ! !!"
!
!"
1 − ! !!"#

Where the cumulative logit for outcome Pijc is a linear
combination of thresholds Υ for c categories, β is a vector of
regression coefficients, and Tθj is a vector of random effects,
assumed to follow a multivariate normal distribution. The
model results in C-1 thresholds and a single set of regression
coefficients, which can be used to identify predicted
probabilities for membership in each group.
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MODEL COEFFICIENTS
In this example, results are shown from a series of stepwise valueadded models predicting students’ standardized math DCAS score
(in 2014) based on the following student, teacher and school
characteristics. (To compute teacher value-added scores, this
model was estimated without pathway effects by subject and year
and the resulting teacher residuals were pooled across years and
averaged.)
Prior student achievement is represented in standardized units for
the corresponding-subject fall DCAS score, except for science and
social studies models, which include a lagged prior spring score for
math and ELA, respectively, except in 2011, when fall lags are used
to maintain DCAS consistency over time. Dummy variables are
included for individual student demographic characteristics.
Fixed effects represent students’ tested grades, so teachers are
compared only to other teachers in the same grade level/s. In this
model, grade 6 is the reference category.
The key variables of interest in this sample model represent a
teacher’s pathway into teaching. Traditional teachers are the
reference category. (These indicators are omitted from models
used to compute teacher value-added scores.) Dummy variables for
the teacher’s years of experience are included. Teachers with 7 or
more years of experience are the reference category. (A variable
pertaining to whether or not a teacher had an advanced degree was
omitted due to non-normality of missing data. The final model
omitted degree level to enable more teachers to be included in
estimation.)
School-level “peer effects” represent the context of the school in
which the teacher is teaching.
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Note: Some pathway coefficients omitted due to teacher counts being < 10.

ROSTER VERIFICATION
Pathway Verification
Importantly, indicator variables for teachers’ pathway to teaching were provided to each alternative route program for
independent verification. Teachers were added or removed from the alternative pathway list based on feedback from the
programs. The following table shows the development of the pathway rosters for analysis.
Original
List

Total
Additions

Total
Removals

Full List

Missing
ID

2015
Cohort

Possible
Matches

Matches
in File

2010-2014

ARTC

647

193

17

823

26

39

758

677

591

MPCP
DT3P
TFA
1
DTF

49
3
141
12

22
9
16
0

5
0
0
1

66
12
157
11

8
0
2
15
0

2
3
24

56
9
118
11

56
9
118
11

52
9
118
11

Total

852

240

23

1069

49

68

952

871

781

3

1

DTF=Delaware Teaching Fellows. These teachers were counted as alternative route teachers, but were not reported or discussed in any of
the analysis because the pathway was discontinued. Given the small number of teachers in this category, results are also suppressed due to
low sample size.
2 Teach For America corps members with missing IDs were assigned to early childhood centers that are not part of the Delaware
Department of Education. As such, there is no data available regarding these teachers.
3 There were 86 ARTC teachers and 4 MPCP teachers whose first and last years were prior to 2010. Since the ARTC pathway began in
1997-98, many teachers who were identified as being part of ARTC had already exited the Delaware Department of Education prior to the
start of this study.
Other Notes: TFA provided names of a small number of TFA alumni who had been corps members in other states and since moved to DE for
employment as a teacher. These teachers were removed from all analyses.

Coverage in Analyses (all teachers who entered via an alternative pathway and had data in 2009-10 thru 2013-14)
TFA
# teachers
% in retention analysis
% in DPAS analysis
% in value-added analysis
% not covered

ARTC
118
95%
50%
40%
2%

# teachers
% in retention analysis
% in DPAS analysis
% in value-added analysis
% not covered

MPCP
591
29%
54%
9%
24%

# teachers
% in retention analysis
% in DPAS analysis
% in value-added analysis
% not covered

DT3P
52
12%
54%
31%
19%

# teachers
% in retention analysis
% in DPAS analysis
% in value-added analysis
% not covered

All together, 80% of alternative route teachers with data in 2010 thru 2014 are included in one or more of this report’s analyses. 100% of novice
teachers who were new hires from 2010-2014 were included in the retention analysis.

N<10
N/A
N/A
N/A
N/A
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GRADES & SUBJECTS TAUGHT BY ALTERNATIVE ROUTE TEACHERS IN THEIR
FIRST YEAR OF TEACHING
The UD ARTC and MPCP pathways to are meant to fill vacancies in high needs grades and subject areas. MPCP is focused on
Special Education, whereas UD ARTC is focused on Secondary ‘hard-to-staff’ subjects such as sciences & foreign languages. The
TFA pathway is not intended to fill vacancies in particular grades and subjects, rather to place teachers in high needs schools.
% of novice teachers by grade levels and subjects of their first assignment.

TFA teachers are more
likely to teach in
elementary classrooms.

Again, MPCP teachers
are widely missing
student-linked data in
their first year, so subject
area of instruction can
not be accurately
identified.

Alternative Route teachers
teach science at nearly three
times the rate of traditional
teachers
(14% vs 5%).

40% of Alternative Route teachers’
first assignments were in hard to
staff grades and subjects. This is
primarily driven by UD ARTC

Alternative Route
teachers teach a higher
proportion of foreign
language classes than
traditional teachers

Note: Grade/subject need defined by the “Delaware Teacher and Administrator Supply and Demand Survey Analysis Report” (Sherretz, Kelly, and Matos, 2013) and the
DE Department of Education TLEU. This table includes data on all first placements between 2009-10 and 2013-14. Course designations based on student/teacher
linkage files. There were limited course flags identifying English as a Second Language, Special Education, and Foreign Language courses. As such, the rates shown here
are likely underestimating the true rates of assignment in these areas. All courses taught by novice teachers were included in the calculations. 	
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