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Executive Summary

The primary purpose of this study is to determine whether providing structured academ-
ic instruction in reading or math to students in grades two to five during their after-school hours
— instead of the less formal academic supports offered in regular after-school programs —
improves their academic performance in the subject. This is the second and final report from the
Evaluation of Enhanced Academic Instruction in After-School Programs — a two-year demon-
stration and random assignment evaluation of structured approaches to teaching math and
reading in after-school settings. The study is being conducted by MDRC in collaboration with
Public/Private Ventures and Survey Research Management.

The study was commissioned by the National Center for Education Evaluation and Re-
gional Assistance at the U.S. Department of Education’s Institute of Education Sciences (IES),
in response to growing interest in using out-of-school hours as an opportunity to help prepare
students academically (Bodilly and Beckett, 2005; Ferrandino, 2007; Miller, 2003). The federal
government has been making an investment toward this goal through its 21st Century Commu-
nity Learning Centers (21st CCLC) funding." A distinguishing feature of after-school programs
supported by 21st CCLC funds has been the inclusion of an academic component. Yet, findings
from the National Evaluation of the 21st CCLC program indicate that, on average, the 21st
CCLC program grants had limited effects on students’ academic achievement (Dynarski and
others, 2003; Dynarski and others, 2004; James-Burdumy et al., 2005). One possible explana-
tion for this finding is that academic programming in after-school centers is typically not
sufficiently intensive, usually consisting primarily of sessions in which students received limited
additional academic assistance (such as reading/math tutoring or assistance with homework). In
response, IES decided to fund the development, implementation, and evaluation of instructional
resources for core academic subjects that could be used in after-school programs.

As part of this study, enhanced after-school programs providing instruction in either
reading or math were implemented in after-school centers during two school years. In the first
year of the demonstration (2005-2006), the enhanced programs were implemented in 50 after-
school centers — with 25 after-school centers offering the enhanced math program and 25
centers offering the enhanced reading program. The study was then extended to include a
second year of operations (2006-2007). This report focuses on the 27 after-school centers that

'"The 21st CCLC program is a state-administered discretionary grant program in which states hold a com-
petition to fund academically focused after-school programs. Under the No Child Left Behind Act of 2001, the
program funds a broad array of before- and after-school activities (for example, remedial education, academic
enrichment, tutoring, recreation, and drug and violence prevention), particularly focusing on services to
students who attend low-performing schools, to help meet state and local student academic achievement
standards in core academic subjects (U.S. Department of Education, 2007).
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agreed to participate in the study for both years — 15 of which implemented an enhanced after-
school math program, and 12 of which offered the enhanced after-school reading program.?

The purpose of this report is to address questions that are relevant to both years of im-
plementation, such as whether one-year impacts are different in the second year of program
operations and whether students benefit from being offered two years of enhanced after-school
academic instruction. Therefore, this report presents findings from the 27 centers that have data
to address all these study questions.

Key Findings

Enhanced Math Program

¢ One year of enhanced instruction produces positive and statistically sig-
nificant impacts on student achievement. The impacts in the 15 centers on
SAT 10 total math scores are 3.5 scaled score points in the first year (which
is statistically significant) and 3.4 scaled score points in the second year of
operations (which is not statistically significant). However, the difference in
impacts between implementation years is not statistically significant. The
impact of 3.5 scaled score points represents approximately one month’s
worth of extra math learning.

s Two years of the enhanced program produces no additional achieve-
ment benefit beyond the one-year impact. Several different analyses sup-
port this conclusion. An experimental analysis using the two-year sample
finds that the estimated impact of offering students the opportunity to enroll
in the enhanced program for two consecutive years (2.0 scaled score points,
p-value = 0.52) and the estimated impact on these students of their first year
of enrollment in the enhanced program (5.2 scaled score points, p-value =
0.07) are not statistically significantly different (p-value = 0.28). A nonexpe-
rimental analysis finds that this remains the case after adjustments are made
for students in the enhanced program group who did not attend the enhanced
program at all in the second year.

s There was program fidelity across both years of implementation. Certi-
fied teachers were hired, trained, and provided paid preparation time as in-

’Findings from all 50 centers are summarized in Appendix A of this report and are presented in the first-
year report (Black et al., 2008). The 27 continuing centers are not statistically representative of all 50 centers so
the findings from the 27 sites should not be generalized to all 50 centers.
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tended; class sizes were approximately 9 students per instructor (intended ra-
tio was 10 students per instructor); and reports from teachers and district
coordinators (i.e., locally based technical assistance staff) indicated that
teachers were able to cover the expected material in a class session.

Students in the enhanced program received math instruction that was
more structured and intensive than regular after-school program stu-
dents. Students in the enhanced program group were offered formal instruc-
tion in math for three hours per week, and students in the regular program re-
ceived a mix of homework help and other services not focused on math —
although 17 percent of regular program group students in the first year, and
27 percent in the second, received some form of math instruction. Overall,
during their first year of participation, enhanced program students received
between 42 and 48 more hours of after-school math instruction than did stu-
dents in the regular after-school program, which converts to a 26 to 30 per-
cent increase in formal instruction in math over the course of the school year.

No clear lessons emerge for program improvement or targeting the pro-
gram in particular types of schools. Analysis exploring the associations be-
tween center-level impacts and the characteristics of schools in which centers
operated and the implementation of the program produced no strong associa-
tions with clear programmatic implications.

Enhanced Reading Program

The enhanced program has no impact on total reading test scores after
one year of participation. This is true in both implementation years in these
12 centers.

Two years of participation produces significantly fewer gains in reading
achievement for students in the enhanced program group. Experimental
analysis finds that offering students two years of the enhanced reading pro-
gram has a negative and statistically significant impact on their total reading
scores. Nonexperimental analysis suggests that this remains the case even af-
ter statistical adjustments are made for students in the enhanced program
group who did not actually attend the enhanced program in the second year.

Though the reading program was staffed and supported as planned,
implementation issues — especially related to the pacing of lessons —
occurred in both years. As with math, certified teachers were hired, trained,
and provided paid preparation time as intended, and class sizes were approx-
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imately 9 students per instructor (intended ratio was 10 students per instruc-
tor). However, lesson pacing was a problem in the first year and continued to
be in the second year in at least four of the districts.’

¢ Students in the enhanced program received reading instruction that was
more structured and intensive than regular after-school program stu-
dents. Students in the enhanced program group were offered formal reading
instruction for three hours per week, and most students in the regular program
received a mix of homework help and other services not focused on reading
— although 17 percent of regular program group students in the first year, and
12 percent in the second, received some form of reading instruction. Overall,
during their first year of participation, enhanced program students received
between 54 and 56 more hours of after-school instruction in reading than did
students in the regular after-school program, which converts to 22 to 23 per-
cent more formal instruction in reading over the course of the school year.

s No systematic relationship exists between center-level impacts and pro-
gram implementation or the local school context.

Research Questions

The overarching purpose of this evaluation is to determine whether providing students
with enhanced after-school academic instruction improves their math or reading achievement
above and beyond what they would have achieved had they remained in a regular after-school
program. In particular, the study examines whether making the enhanced program available to
students for one year improves student achievement, and whether that impact differs when the
program is in its second year of operation and, thus, more mature, compared to the first imple-
mentation year. Therefore, the following impact questions are examined in this report:

« What is the impact on student achievement of offering students the op-
portunity to participate in the enhanced after-school program for one
school year?

s Is this impact different in the second year of implementation than in the
first year?

*In the second year, district staff who helped in implementing the model were asked if pacing continued to
be a problem for staff. Of all 10 district staff interviewed, four said it was a problem, four said it was not, and
two did not answer the question, so it’s not clear whether it was or was not a problem in those last two districts.
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The study can also examine whether making the enhanced program available to stu-
dents for two school years — thereby potentially lengthening students’ average level of expo-
sure to the program — improves student achievement. Hence, the following question is also
addressed in this report:

+ What is the impact of offering students the opportunity to participate in
the enhanced after-school programs for two consecutive years?

To help interpret and understand the magnitude of the impact findings, the study also
examines how well the academic services received by the enhanced after-school program
group were implemented, whether the implementation differed across implementation years,
and whether there is a measurable difference between the services received by students
assigned to the enhanced program and the services received by students assigned to the regular
after-school program.

The report also examines two questions that cannot be answered based on the experi-
mental design of the study. First, in order to provide information about the treatment for those
who actually received it in both years (rather than the effect of offering two years of program-
ming, which includes students who did not actually participate both years), this report examines
the relationship between achievement and program participation for those students who partici-
pated in both years of the enhanced after-school services. Second, because the enhanced program
was offered in a variety of settings, this report also examines the association between impacts on
achievement and the variation in the local school context, as well as variation in program imple-
mentation. These nonexperimental findings can then be used to help interpret the generalizability of
the overall experimental findings, as well as generate possible avenues for program improvement.

Study Design

After-School Centers in the Study

At the start of the study, after-school centers were chosen based on their expressed in-
terest and their ability to implement the program and research design. Assignment of centers to
either the reading or the math enhanced program was based on a combination of local prefe-
rences, including knowledge of their student needs, sufficient contrast between current academ-
ic offerings in the subject area and the enhanced program, and their ability to meet the study
sample needs. The 27 after-school centers that voluntarily agreed to participate in the study for a
second year are located in 11 sites within 10 states and include schools and community-based
organizations in a variety of municipalities (rural, urban, and suburban) across the country.
They provided the same type of enhanced after-school program (math or reading) as they had
provided in the first year of the study.
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Student Sample and Random Assignment

The research design uses a lottery-like process (random assignment) to offer students
one of two alternative types of academic support during a 45-minute block of time: the en-
hanced after-school academic services being tested in this project or the regular after-school
services offered in their center. Regular after-school services consisted most commonly of help
with homework — although, across both years of implementation, 22 percent of regular
program staff in math centers reported providing some form of academic instruction in math
and 14 percent of regular program staff in reading sites reported providing some form of
academic instruction in reading.

The target population for the study is students in second through fifth grades who are
behind grade level in reading or math but not by more than two years. The study sample was
recruited from students enrolled in after-school programs and identified by local staff as in need
of supplemental academic support to meet local academic standards. Those whose parents then
consented to be part of the study and applied for their children to participate in the enhanced
program were included in the study sample. Given that instruction in these programs is provided
in a small-group format and is not specifically developed to address special needs, students with
severe learning disabilities and behavior problems or who could not receive instruction in
English were excluded from the sample.

This study is based on a two-stage random assignment design of students, in which stu-
dents were randomly assigned by grade within each after-school center on two separate occa-
sions — once at the beginning of the first year of the study (first stage in fall 2005, see Stage 1
of Figure ES.1) and then again at the beginning of the second study year (second stage in fall
2006, see Stage 2 of Figure ES.1). (For more details on this two-stage random assignment
design, see Box ES.1.) As a result, the sample includes: students who applied to the first year of
the study (as described above) and were randomly assigned to either the enhanced program
group (E;) or the regular program group (R;) and are referred to throughout this report as
Cohort 1; students who were not offered the enhanced program in the first year and were
applicants in the second year who were either offered the enhanced program (R;E, and NE,
applicants) or the regular program (R;R, and NR; applicants) and are referred to throughout this
report as Cohort 2; and students who, through the two-stage random assignment design, were
randomly assigned to the enhanced program in both implementation years (E;E, group in
Figure ES.1) or assigned to the regular program in both years (R R, group) and are referred to as
the two-year sample. Cohort 1 and Cohort 2 student samples are used to estimate the one-year
intent-to-treat impact of the program in the first and second implementation years, respectively.
The two-year sample is used to estimate the intent-to-treat impact of offering students the
enhanced program for two consecutive years.
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Figure ES.1

The Two-Stage Random Assignment Process
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Stage 1: Fall 2005"
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*In Stage 1 of random assignment, all identified low-performing students who applied to the study were randomly assigned, stratified by grade within
each after-school center, to either the enhanced after-school program or the regular after-school program.

*Stage 2 of random assignment consisted of two groups, applicants and nonapplicants. Applicants in the second year consisted of newly identified low-
performing student applicants in Year 2 and students from Year 1 who applied to the second year of the study. Both of these groups of second year student
applicants were randomly assigned, stratified by grade and their first year treatment status (whether they were part of the enhanced or regular after-school
program group, or not part of the study in its first year) within each after-school center, to either the enhanced after-school program or the regular after-
school program. Nonapplicants are those students from Year 1 who had participated in the first year of the study, but did not apply to the second year of
the study. They too were randomly assigned (separately from applicants) by grade and their first year treatment status within each after-school center.



Box ES.1

Two-Stage Random Assignment Design

The study is based on a two-stage random assignment design. At the beginning of the first
study year (1* stage in fall 2005, see Stage 1 of Figure ES.1), identified low-performing
students who applied to the study were randomly assigned by grade within each after-
school center to either the enhanced program group (E;) or the regular program group (R;),
and are referred to as Cohort 1.

At the end of the first study year, IES decided to extend the study for a second study year to
assess both: (1) the one-year impact of the enhanced program and whether that impact
changes over time once the site and staff have experience with the program (i.e., a compari-
son of the one-year impact of the program between the first and second study year), and (2)
the impact of extended exposure to the enhanced program (i.c., an estimate of the two-year
cumulative effect of being offered the enhanced program both years compared to being
offered the regular program both years).

In order to address both these goals for the second study year, a second round of random
assignment was conducted consisting of two groups of students, applicants and nonappli-
cants (2" stage in fall 2006, see Stage 2 of Figure ES.1). The application process in the
second year of the study was conducted the same as in the first year of the study. Applicants
in the second year consisted of newly identified low-performing students who were new
applicants in year 2 and students from Cohort 1 who voluntarily applied to the second year
of the study. Both of these groups of student applicants in Year 2 were randomly assigned by
grade within each after-school center to either the enhanced program group or the regular
program group; applicants from Cohort 1 were also randomly assigned by their first year
treatment status (whether they were part of the enhanced or regular after-school program
group). Randomly assigning for a second time students who participated in the first year,
rather than allowing them to maintain their initial randomly assigned grouping, ensured that
those who were offered the enhanced program the first year did not receive special treatment
once the study was extended.

Nonapplicants are the remaining Cohort 1 students who had participated in the first year of
the study, but did not apply to the second year of the study. They too were randomly as-
signed (separately from applicants) by grade and their first year treatment status within each
after-school center. Randomly assigning both the applicants and nonapplicants from Cohort
1 maintains an intent-to-treat sample of Cohort 1 students who are cumulatively offered
two years of the program or never offered the program. (Note, fifth-graders from Cohort 1
were excluded from the second stage of the random assignment in fall 2006 because, as
sixth-graders, they were no longer eligible for the program and thus did not reapply.)
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Impact findings are based on data collected from students, regular-school-day teachers,
and school records. The Stanford Achievement Test, Tenth Edition (SAT 10), abbreviated
battery for math or reading (depending on the intervention implemented), was administered to
students at the beginning and end of the school year to measure the gains in achievement. For
second- and third-grade students in the reading sample (and all students in the second year),
the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) was also administered to
measure fluency.

When estimating the impact of one year of exposure to the enhanced instruction sepa-
rately for each implementation year, the study is equipped to detect an impact of 0.10 standard
deviation in math and 0.11 standard deviation in reading in the first year of implementation, and
an impact of 0.15 standard deviation in math and 0.14 standard deviation in reading in the
second year of implementation. The study is also equipped to detect the impact of offering
students two consecutive years of the program that is as small as a 0.21 standard deviation for
the math program and 0.23 standard deviation for the reading program.

The following two sections present findings for the enhanced math and reading pro-
grams, respectively, based on the 27 after-school centers that participated in both years of
the study.

Overview of the Interventions

The two interventions being tested in this evaluation involve providing 45 minutes of
formal academic instruction during after-school programs to students who need help meeting
local academic standards. The model includes the use of research-based instructional material
and teaching methods that were especially designed to work in a voluntary after-school setting.
Two curriculum developers — Harcourt School Publishers and Success for All — were
selected through a competitive process to adapt their school-day materials to develop a math
model and a reading model, respectively. The developers were asked to create material that is
engaging for students, challenging and tied to academic standards, appropriate for students from
diverse economic and social backgrounds, and relatively easy for teachers to use with a small
amount of preparation time.

*The number of students in the sample is a crucial factor that determines the degree to which the impacts
on student achievement and other outcomes can be estimated with enough precision to reject with confidence
the hypothesis that the program had no effect. In general, larger sample sizes provide more precise impact
estimates. A common way to represent statistical precision is through the “minimum detectable effect size”
(MDES). Formally, the MDES is the smallest true program impact (scaled as an effect size) that can be
detected with a reasonable degree of power (80 percent) for a given level of statistical significance (5 percent).
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s Harcourt School Publishers adapted and expanded its existing school-day
materials to develop Harcourt Mathletics, in which students’ progress
through material at their own rate, with pretests at the beginning of each topic
to guide lesson planning, “skill packs” for each topic to provide instruction
on the skill in small groups and opportunities for individual practice in its ap-
plication, and posttests to assess mastery or the need for supplemental in-
struction. The model also includes games to build math fluency; hands-on ac-
tivities; projects; and computer activities for guided instruction, practice, or
enrichment.

s Success for All Foundation (SFA) adapted its existing school-day reading
programs to create Adventure Island, a structured reading model with daily
lessons that involve switching quickly from one teacher-led activity to the
next. It includes the key components of effective reading instruction identi-
fied by the National Reading Panel and builds cooperative learning into its
daily classroom routines, which also include reading a variety of selected
books and frequent assessments built into lessons to monitor progress.

Sites hired certified teachers and operated the enhanced programs with the intended
small groups of students, approximately 10 students per instructor. The implementation was
supported by the following strategies related to staffing, training and technical assistance, and
attendance that were managed and supported by Bloom Associates, Inc.:

s Instructors received upfront training, multiple on-site technical assistance vis-
its, continued support by locally based staff, and daily paid preparation time.

s Efforts were made to support student attendance through close monitoring of
attendance, follow-up with parents and students when absences occurred to
encourage attendance and address issues preventing it, and incentives to en-
courage and reward good attendance.

Findings for the Math Program

As mentioned earlier, the math findings presented in this report pertain to the 15 centers
that participated in two years of program operations and data collection.

Implementation of the Enhanced After-School Math Program

Overall, the enhanced math program was largely implemented as intended in both years
of program operations. Each center was expected to hire certified teachers and to operate with
10 students per instructor. In the first year, for example, 98 percent of instructors were certified
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teachers, and the programs operated with the intended small groups of students — on average,
in the first year, eight students attended per instructor. The goal was to offer the program for
approximately 180 minutes per week, and average offerings were 189 minutes in the first year
(a statistically significantly greater amount than intended, p-value = 0.00) and 171 minutes in
the second (which does not statistically differ from the amount intended, p-value = 0.45).
Instructors were trained by Harcourt staff at the beginning of the year and were provided
ongoing assistance.” They also received paid preparation time.

Impacts from Offering One Year of the Enhanced Math Program

The impact of enrollment in one year of the enhanced math program on student out-
comes is estimated by comparing the outcomes of students who were randomly assigned to
enroll in the enhanced after-school math program for one school year with the outcomes of
students who were randomly assigned to remain in the regular after-school program during that
same school year.® This is estimated separately for each implementation year (Cohorts 1 and 2).

On average, students in the enhanced program group in Cohort 1 received 48 more
hours of academic instruction in math during the school year than students in the regular
program group. This difference — which is statistically significant (p-value = 0.00) —
represents an estimated 30 percent increase in total math instruction over and above what is
received by these students during the regular school day. In Cohort 2, enhanced program
students received 42 more hours — also a statistically significantly greater amount of time (p-
value = 0.00) than received by those in the regular program group, and an estimated 26 percent
increase in total math instruction. However, the added hours of math instruction was statistically
smaller in the second year of implementation (42 hours) than in the first year of implementation
(48 hours) (p-value = 0.00).

One year of enrollment in the enhanced after-school program had a positive and statisti-
cally significant impact on students’ math achievement in Cohort 1 (3.5 scaled score points or
0.09 standard deviation) as measured by SAT 10 total math scores. This statistically significant
impact represents a 10 percent improvement over what students in the enhanced group would
have achieved had they not had access to the enhanced program, or about one month’s extra

*Enhanced math program staff received two full days of upfront training on how to use the math materials,
including feedback from the developers in practice sessions using the materials. Ongoing support given to the
enhanced program staff consisted of multiple on-site technical assistance visits (in the first year by Harcourt and
Bloom Associates and in the second year by Bloom Associates) and continued support by locally based staff.

SReferring back to Figure ES.I, the analysis compared E; versus R, in the Cohort 1 sample and, in the
Cohort 2 sample, R|E, versus R|R; (applicants who had not received the program in the first year) and NE,
versus NiR, (new students in the second year). An overall F-test indicates there is no systematic difference in
the baseline characteristics of students in the enhanced and regular program groups in either of the cohort-
specific samples.

XXVil



learning over the course of a nine-month school year. The estimated impact of the enhanced
math program on SAT 10 total math scores is not statistically significant for students in the
second year of implementation (p-value = 0.07). However, the difference in impacts between
implementation years (Cohort 1 and Cohort 2 samples) is not statistically significant. Thus, it
cannot be concluded that the enhanced after-school math program was more effective in one
implementation year than the other.

One year of enrollment in the enhanced math program also had a positive and statisti-
cally significant impact on students’ performance on locally administered standardized math
tests for Cohort 2 (0.18 standard deviation, p-value = 0.01), and the difference in one-year
impacts across cohorts is not statistically significant (p-value = 0.16), so it cannot be concluded
that the impact of the enhanced program on locally administered tests differed from one
implementation year to the other. However, one year of enrollment did not produce impacts on
regular-school-day teacher reports of academic behaviors (homework completion, attentiveness
in class, and disruptiveness in class).

Impacts from Offering Two Years of the Enhanced Math Program

The impact of offering students the opportunity to participate in the enhanced program
for two consecutive years is estimated using the two-year sample by comparing the outcomes of
students who were randomly assigned to either the enhanced after-school program or the regular
after-school program for two consecutive school years.” However, as mentioned above, to
maintain the experimental design, all Cohort 1 students were randomly assigned — both those
Cohort 1 students who reapplied in the second year (applicants) and those Cohort 1 students
who did not (nonapplicants). Thus, 42 percent of students in the math sample who were offered
two years of the enhanced program did not reapply for, and did not receive, the second year of
the program services. Hence, the impact findings presented in this section are of a two-year
offer of services (an intent-to-treat analysis), rather than the impact of receipt of two years of the
enhanced program — a nonexperimental analysis that is discussed later in this summary.

The estimated impact of offering students the opportunity to participate in the enhanced
after-school program for two consecutive years is not statistically significant (2.0 scaled score
points on the SAT 10 total score, p-value = 0.52). To place these results into context, the impact
of these students’ first year in the enhanced program was also estimated and compared to their
cumulative two-year impact. Their first-year impact is not statistically significant (5.2 scaled
score points, p-value = 0.07). And the estimated impact of assigning students to two years of
enhanced services is not statistically different from the impact on these students of their first

"An overall F-test indicates there is no systematic difference in the baseline characteristics of students in
the enhanced and regular program groups in the two-year sample.
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year of access to the program (p-value = 0.28). Hence, for this sample, there is no evidence that
offering the enhanced math instruction a second year provides an added benefit.

Figure ES.2 places these impact estimates in the context of the actual and expected two-
year achievement growth of students in the enhanced program group. It shows the two-year
growth for students in the enhanced program and what their expected growth would have been
had they been assigned to the regular program. It also shows the test score growth for a nation-
ally representative sample of students. The test scores of students in the enhanced program
group grew 66.3 points over the two years (44.5 points in the first and 21.8 points in the
second). Test scores of students in the regular program group grew by 64.3 points (39.4 points
in the first year and 24.9 points in the second). These growth rates for the two program groups
produce the estimated (not statistically significant) impacts mentioned above, a five-point
difference in test scores for this sample after one year and a two-point difference after two years.

Because not all students in the enhanced program group actually received a second year
of enhanced services, a nonexperimental analysis was conducted to examine whether longer
exposure to the enhanced program is associated with improved math achievement. This analysis
is based on instrumental variables estimation, which makes it possible to statistically adjust for
the 42 percent of students in the enhanced program group who never attended the enhanced
program in the second year. These findings do not establish causal inferences and thus should
be viewed as hypothesis-generating. However, such an analysis may help with interpreting the
two-year impacts and provide useful information to program developers.

The findings from this nonexperimental analysis suggest that there is no additional
benefit to a second year of enhanced services, even after adjustments are made for students
who did not attend a second year. The nonexperimental estimate of receiving two years of
enhanced after-school services (3.7 scaled score points for SAT 10 total math scores, p-value =
0.36) does not statistically differ from the 5.2 scaled score points estimated impact of one year
of enhanced services (p-value = 0.40). Thus, across both the experimental and nonexperimen-
tal analyses, there is no evidence that a second year of the enhanced program — whether
offered or received — improves math achievement, over and above the gains produced by the
first year of enrollment.

Because the effectiveness of enhanced after-school instruction may be related to factors
associated with program implementation or what the students experience during the regular
school day, the study also examined whether characteristics of schools and program implemen-
tation are correlated with center-level impacts. The analysis is based on center-level impacts in
both years of the study (i.e., 30 center-level impacts) and examines whether the impact of one
year of enhanced services on SAT 10 total math scores in each after-school center is associated
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Figure ES.2

SAT 10 Total Math Scores from Baseline to Follow-Up and
the Associated Impact of the Enhanced Math Program
After One Year and Two Years of Service
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SOURCES: MDRC calculations are from baseline and follow-up results on the Stanford Achievement Test Series,
10th ed. (SAT 10) abbreviated battery. National norming sample calculations are from the SAT 10 (2002 norming
sample): Stanford Achievement Test Series: Tenth Edition: Technical Data Report (Harcourt Assessment, 2004,
pp. 312-338).

NOTES: The growth line for the enhanced program group is based on the observed mean baseline and follow-up
test scores of students assigned to the enhanced after-school program for two consecutive years (baseline is Fall
2005; follow-ups are Spring 2006 and Spring 2007). The growth line for the regular program group represents the
test scores that students in the enhanced program group would have obtained had they not been assigned to the
enhanced program (calculated as the mean test score for the enhanced program group minus the estimated impact
at a given time point). The growth line for the national norming sample is based on the average SAT 10 total math
scores for a nationally representative sample of students with the same grade composition in each period as the
two-year sample. Specifically, at each point in time (the fall baseline, the first spring, and the second spring), the
SAT 10 national norm scores for second-, third-, and fourth-graders are averaged weighting each grade average
score according to their proportion in the two-year study sample at baseline. This creates an expected two-year
improvement of nationally representative students at the same grade levels as this study’s sample. The baseline for
the national norming sample is set relative to the average baseline score of the enhanced program group.
Estimated impacts on follow-up results are regression-adjusted using ordinary least squares, controlling for

indicators of random assignment, baseline math total scaled score, race/ethnicity, gender, free-lunch status, age,
overage for grade, single-adult household, and mother's education.

Among those who did not reapply to the study in the second year, nonresponse weights are used to account for
those students for whom follow-up data was not collected. Statistical significance is indicated by (*) when the p-
value is less than or equal to 5 percent.
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with (1) the characteristics of the school that housed the after-school center and (2) the charac-
teristics of a center’s implementation of the enhanced program.

Though center-level program impacts on total math scores are correlated jointly with
the overall set of school context and implementation measures included in the analysis, as well
as with some individual measures, no clear lessons emerge for program operations. Program
impacts were larger in after-school centers that offered the enhanced program for a greater
number of days during the school year, suggesting a positive association between impacts and
program dosage. However, this finding is inconsistent with the nonexperimental estimates of
two versus one year of enhanced program participation. Program impacts were also larger in
centers where one or more teachers left the enhanced program during the school year and in
schools that made their Adequate Yearly Progress goals. With the available information, it is
not possible to explain the reason for these relationships.

Findings for the Reading Program

Again, the reading findings presented in this report pertain to the 12 centers that partici-
pated in two years of program operations and data collection.

Implementation of the Enhanced After-School Reading Program

The enhanced reading program was staffed as intended and offered the intended amount
of instruction in both years of program operations. Each center was expected to hire certified
teachers and to operate with 10 students per instructor. In the second year, for example, all
instructors were certified teachers, and the programs operated with the intended small groups of
students — on average, in the second year, nine students attended per instructor. The goal was
to offer the program for approximately 180 minutes per week, and average offerings were 177
minutes in the first year and 175 minutes in the second. Instructors were trained by SFA staff at
the beginning of the year and were provided ongoing assistance.® They also received paid
preparation time.

However, in both years of the study, instructors found it challenging to maintain the in-
tended pace of instruction. In the first year of the study, 79 percent of instructors reported that it
was consistently or sometimes difficult to include all aspects of the reading program and
maintain the intended pace of the daily lesson plan. In the second year of the study, half of the
responding district coordinators reported that pacing continued to be a problem.

¥Ongoing support given to the enhanced program staff consisted of multiple on-site technical assistance
visits (by SFA and Bloom Associates) and continued support by locally based staff.
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Classroom observations conducted by district coordinators were used to assess the fi-
delity with which instructors implemented the enhanced reading program. In the classes with
students at the first- and second-grade reading levels (in Adventure Island, students are grouped
by their initial reading level, not by grade), average fidelity scores did not statistically differ
across the first and second years of implementation;’ in the classes with students reading above
the second-grade level, average scores were lower in the second year, by a statistically signifi-
cant amount (p-value = 0.00)." It was also found that, in any given year, implementation of the
program lacked consistency, as indicated by variation in the number of program components
implemented by teachers.'" In particular, in the second implementation year, returning teachers
in both the lower and upper levels of the program had statistically significantly higher imple-
mentation fidelity scores than teachers who were new to the program (p-value = 0.00).

Impacts from Offering One Year of the Enhanced Reading Program

This analysis focuses on the impact of one year of enrollment in the enhanced reading
program on student outcomes.'” The difference between the background characteristics of
students in the enhanced and regular program groups, both in Cohort 1 and Cohort 2, was
greater than what would be predicted by chance, especially as related to baseline reading
achievement test scores and household composition.”> Measures of student characteristics
(including students’ baseline test score) were included in the impact model to control for
observed differences between the two program groups at baseline. Sensitivity analyses were
conducted to gauge whether these covariates adequately control for baseline differences
between students in the two program groups. These tests confirm that controlling for students’
baseline characteristics — and particularly their pretest scores — produces internally valid
estimates of the impact of the enhanced program.

°In both years, the average fidelity score was 5.1 out of a total possible score of six components.

""The average fidelity score was 4.2 out of a total possible score of five components in the first year; in the
second year, it was 3.9.

"For example, in the first implementation year, 9 percent of lower-level Adventure Island classes included
between three and four of the six measured components; 68 percent included between four and five and 23
percent included between five and six.

"2As was the case for math, this question is answered by comparing the outcomes of students who were
randomly assigned to enroll in the enhanced after-school reading program for one school year and the
outcomes of students who were randomly assigned to remain in the regular after-school program during that
same school year. Referring back to Figure ES.1, the analysis compared E; versus R, in the first year sample,
R, E; versus R R, (returning students who had not received the program in the first year) and NE, versus N R,
(new students) in the second year.

Students in the enhanced group had statistically significantly lower baseline test scores and were more
likely to come from a single-adult household.
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On average, students in the enhanced program reading group in Cohort 1 received 54
more hours of academic instruction in reading during the school year than students in the
regular program group. This difference — which is statistically significant (p-value = 0.00) —
represents an estimated 22 percent increase in total reading instruction over and above what is
received by these students during the regular school day. In Cohort 2, enhanced program
students received 56 more hours — also a statistically significantly greater amount of time (p-
value = 0.00) than received by those in the regular program group, and an estimated 23 percent
increase in total reading instruction. And the net difference in added hours of instructional
reading between implementation years is not statistically significant (p-value = 0.63).

One year of enrollment in the enhanced after-school reading program did not have a
statistically significant impact on students’ reading achievement (as measured by SAT 10 total
reading scores), whether in the first or second year of implementation. It also did not have a
significant impact on students’ performance on locally administered standardized reading tests,
nor did it produce impacts on the DIBELS measures of fluency or on regular-school-day
teacher reports of academic behaviors (homework completion, attentiveness in class, and
disruptiveness in class).

Impacts from Offering Two Years of the Enhanced Reading Program

The impact of offering students the opportunity to participate in the enhanced reading
program for two consecutive years is estimated using the two-year sample in the same way as
for the math sample, by comparing the outcomes of students who were randomly assigned to
either the enhanced after-school program or the regular after-school program for two consecu-
tive school years." The difference between the background characteristics of students in the
enhanced and regular program groups in the two-year sample was greater than what would be
predicted by chance, especially related to baseline reading achievement test scores and house-
hold composition."> Measures of student characteristics (including students’ baseline test scores)
were included in the impact model to control for observed differences between the two program

"“Referring back to Figure ES.1, this analysis involves comparing students in E,E, versus R R,. As noted
in the discussion of the math findings, the two-year sample includes “nonapplicants” from the first-year study
sample who did not reapply to second year of the study. These nonapplicants — who constitute 43 percent of
students in the enhanced program group for this analysis — did not actually receive a second year of enhanced
after-school services as intended. Hence, the impact findings presented in this section are of a two-year offer of
services (an intent-to-treat analysis), rather than the impact of two years of receiving the enhanced program,
which is a nonexperimental analysis discussed later in this summary.

1Students in the enhanced program group have lower baseline test scores on average and are more likely
to come from a single-adult household.
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groups at baseline. Sensitivity analyses were conducted to gauge whether these covariates
adequately control for baseline differences between students in the two program groups. These
tests confirm that controlling for students’ baseline characteristics — and particularly their pre-
test score — produces internally valid estimates of the impact of the enhanced program.

The estimated impact of offering students the opportunity to enroll in the enhanced af-
ter-school program for two consecutive years is negative and statistically significant (-5.6 scaled
score points on SAT 10 total reading scores; p-value = 0.04). To place these results into context,
the estimated impact on these students of their first year of program enrollment (-3.6 points)
was not statistically significant. And the estimated impact of assigning students to two years of
enhanced services does not statistically differ from the impact on these students of their first
year of access to the program (p-value = 0.46). Hence, while it can be said that being assigned
to two years of enhanced services produces significantly fewer gains on test scores, it cannot be
concluded that assigning students to enroll in the enhanced program for two years has a differ-
ent impact on their reading achievement than assigning them to enroll in one year of the
enhanced program.

Figure ES.3 places these impact estimates in the context of the actual and expected two-
year achievement growth of students in the enhanced program group. It shows the two-year
growth for students in the enhanced program and what their expected growth would have been
had they been assigned to the regular program. It also shows the test score growth for a nation-
ally representative sample of students. The test scores of students in the enhanced program
group grew 25.1 points in the first year and 17.7 points in the second, for a total of 42.8 points.
However, the test scores of students in the regular program group also grew, by 28.7 points in
the first year and 19.7 points in the second, for a total of 48.4 points. The difference in growth
rates between the two program groups produces the two-year impact estimate mentioned above,
a -5.6-point difference after two years (in favor of the regular program group).

As in the math analysis, the association between receiving two years of enhanced ser-
vices and reading achievement was estimated using nonexperimental methods, by statistically
adjusting for the 43 percent of students in the enhanced program group who did not attend the
program in the second year.'® Consistent with the experimental estimate for the impact of
offering students two years of enhanced services, the association between receiving enhanced
academic services for two consecutive years and SAT 10 total reading scores is negative and
statistically significant (-7.5 scaled score points, p-value = 0.04). These findings suggest that
two years of enhanced after-school services — whether offered or received — produces
significantly fewer gains on reading achievement than two years in the regular program group.

5The association between receiving two years of enhanced services and reading achievement is estimated
using instrumental variables estimation.
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The Evaluation of Academic Instruction in After-School Programs
Figure ES.3

SAT 10 Total Reading Scores from Baseline to Follow-Up and
the Associated Impact of the Enhanced Reading Program
After One Year and Two Years of Service
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SOURCES: MDRC calculations are from baseline and follow-up results on the Stanford Achievement Test
Series, 10th ed. (SAT 10) abbreviated battery. National norming sample calculations are from the SAT 10
(2002 norming sample): Stanford Achievement Test Series: Tenth Edition: Technical Data Report (Harcourt
Assessment, 2004, pp. 312-338).

NOTES: The growth line for the enhanced program group is based on the observed mean baseline and follow-
up test scores of students assigned to the enhanced after-school program for two consecutive years (baseline is
Fall 2005; follow-ups are Spring 2006 and Spring 2007). The growth line for the regular program group
represents the test scores that students in the enhanced program group would have obtained had they not been
assigned to the enhanced program (calculated as the mean test score for the enhanced program group minus
the estimated impact at a given time point). The growth line for the national norming sample is based on the
average SAT 10 total reading scores for a nationally representative sample of students with the same grade
composition in each period as the two-year sample. Specifically, at each point in time (the fall baseline, the
first spring, and the second spring), the SAT 10 national norm scores for second-, third-, and fourth-graders are
averaged weighting each grade average score according to their proportion in the two-year study sample at
baseline. This creates an expected two-year improvement of nationally representative students at the same
grade levels as this study’s sample. The baseline for the national norming sample is set relative to the average
baseline score of the enhanced program group.

Estimated impacts on follow-up results are regression-adjusted using ordinary least squares, controlling
for indicators of random assignment, baseline reading total scaled score, race/ethnicity, gender, free-lunch
status, age, overage for grade, single-adult household, and mother's education.

Among those who did not reapply to the study in the second year, nonresponse weights are used to account
for those students for whom follow-up data was not collected. Statistical significance is indicated by (*) when
the p-value is less than or equal to 5 percent.
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The analysis also explored whether the one-year impact estimates for each of the 12
centers are correlated with factors related to program implementation or what the students
experience during the regular school day. The analysis is based on center-level impacts in both
years of the study (i.e., 24 center-level impacts) and examines whether the impact of one year of
enhanced services on SAT 10 total reading scores in each after-school center is associated with
(1) the characteristics of the school that housed the after-school center and (2) the characteristics
of a center’s implementation of the enhanced program. Program impacts on total reading scores
are not systematically correlated jointly with either the set of school context and implementation
characteristics or with any of those characteristics individually. Thus, the measured local
characteristics do not highlight any lessons for settings in which the program will be more
effective than average.

Conclusion

This project found that it is possible to implement structured instruction in math and
reading for second- through fifth-graders in an after-school setting. The provision of four days
of training, ongoing on-site technical assistance, and local program coordinators supported
implementation. In both years, math instructors reported few problems implementing Mathlet-
ics; teachers implementing the Adventure Island reading program found it challenging to
maintain the intended pace of instruction in both years of the study.

It also proved possible to recruit certified teachers who will commit to participate for
the full school year. Despite staff turnover across the two years of service offerings, there was
growing experience in implementing the programs in the centers. Students also could be
recruited each year and retained within each year in the program. The enhanced programs
included a combination of extra monitoring of attendance and incentives and encouragement to
attend, and students attended the enhanced program as much or more than regular after-school
activities, despite initial concerns the program would not be appealing to students or their
parents. However, as with most after-school programs (Dynarski and others, 2003; Dynarski
and others, 2004), there was substantial dropoff in enrollment across school years (i.e., 42 and
43 percent of students who participated in the enhanced math and reading programs, respective-
ly, in the first year did not attend the enhanced program for a second year).

The enhanced program produced a 26 to 30 percent increase in hours of academic in-
struction for math and 22 to 23 percent increase for reading, over the school year. For math, this
produced one-month worth of extra learning, as measured by math standardized tests. Further,
for math, the findings suggest that the benefits of the after-school academic instruction are
captured in students’ first year of participation, as a second year of math instruction did not
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produce any additional benefits for students. However, for reading there were no positive effects
on achievement after one year of the program, and findings after two years indicated the
enhanced reading program led to slower progress in reading than did the regular after-school
programming. In conclusion, these findings are consistent with a growing body of research that
finds some evidence of improving achievement through after-school activities (Vandell,
Reisner, and Pierce, 2007; Zief, Lauver, and Maynard, 2006).
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Chapter 1

Overview of the Study

This is the second and final report from the Evaluation of Enhanced Academic Instruc-
tion in After-School Programs — a two-year demonstration and rigorous evaluation of struc-
tured approaches to teaching math and reading in after-school settings. The primary purpose of
this study is to determine whether providing students in grades two to five with structured
academic instruction during their after-school hours — instead of less formal academic supports
offered in regular after-school programs, such as help with homework — improves their
academic outcomes. The target population for this study is comprised of students who do not
meet local academic performance standards.

The study was commissioned by the National Center for Education Evaluation and Re-
gional Assistance at the U.S. Department of Education’s Institute of Education Sciences (IES),
in response to growing interest in using out-of-school hours as an opportunity to help prepare
students academically (Bodilly and Beckett, 2005; Ferrandino, 2007; Miller, 2003). The federal
government has been making a substantial investment toward this goal through its 21st Century
Community Learning Centers (21st CCLC) funding.' A distinguishing feature of after-school
programs supported by 21st CCLC funds has been the inclusion of an academic component.
Yet, findings from the National Evaluation of the 21st CCLC program indicate that, on average,
the 21st CCLC program grants had limited effects on participating elementary school students’
academic achievement (Dynarski and others, 2003; Dynarski and others, 2004; James-
Burdumy, 2005). One possible explanation for this finding is that academic programming in
after-school centers is not sufficiently intensive, consisting primarily of sessions in which
students receive limited additional academic assistance (such as reading/math instruction or
assistance with homework). In response, IES decided to fund the development, implementation,
and evaluation of structured models of academic programming in after-school settings.

As part of this study, enhanced after-school programs that provide instruction in either
reading or math were implemented in after-school centers during two school years. In the first
year of the demonstration (2005-2006), the enhanced programs were implemented in 50 after-
school centers — with 25 after-school centers offering the enhanced math program and 25

'"The 21st CCLC program is a state-administered discretionary grant program in which states hold a com-
petition to fund academically focused after-school programs. Under the No Child Left Behind Act of 2001, the
program funds a broad array of before- and after-school activities (for example, remedial education, academic
enrichment, tutoring, recreation, and drug and violence prevention), particularly focusing on services to
students who attend low-performing schools, to help meet state and local student academic achievement
standards in core academic subjects (U.S. Department of Education, 2007).



centers offering the enhanced reading program. The study was then extended to include a
second year of operations (2006-2007). This report focuses on the 27 after-school centers that
agreed to participate in the study for both years — 15 of which implemented the enhanced after-
school math program, and 12 of which offered the enhanced after-school reading program.* The
purpose of this report is to address questions that are relevant to both years of program imple-
mentation — such as whether one-year impacts are different in the second year of program
operations and whether students benefit from being offered two years of enhanced after-school
academic instruction. Therefore, this report presents findings within the 27 centers that have
data to address all these study questions.’ The evaluation was conducted by MDRC in collabora-
tion with Public/Private Ventures and Survey Research Management. A separate team at Bloom
Associates, Inc., organized the process of selecting the math and reading model developers for
the project and supported the implementation of the interventions in the after-school setting.

This chapter begins by providing an overview of existing evidence on the effectiveness
of academic instruction in an after-school setting and a description of the enhanced after-school
programs that are tested in this study, including the theory of action that underlies the interven-
tions. It then describes the strategies used to support the implementation of these models in the
study sites and the costs associated with implementing the enhanced programs. The chapter then
describes the research questions and concludes with an overview of the structure of the report.

Existing Evidence

This project contributes to an ongoing body of research on after-school programs fo-
cused on comparing academic outcomes for students who participate in enhanced after-school
programs with a comparable group of students who do not. In addition to the previously
mentioned National Evaluation of the 21st CCLC program, this body of research, which covers
elementary, middle, and high school-level programs and relies on a wide range of impact
estimation methods, has recently been summarized in review articles by Lauer and others
(2006), Zief and others (2006), Durlak and Weissberg (2007), Little and others (2008), and
Granger (2008).

*Findings from all 50 centers are summarized in Appendix A and are presented in the first-year report
(Black et al., 2008).

3Sites for this study were selected purposefully. Additionally, the 27 after-school centers that returned for
the second year of the study (and which are the focus of this report) are not representative of the 50 centers that
participated in the first year of the study. Thus, the findings presented in this report are not generalizable
statistically to the entire group of after-school centers that participated in this study, nor are they generalizable
to a larger universe of after-school programs. Appendix A presents an analysis of impacts from the first year of
the study for after-school centers that returned in the second year of the study compared with centers that did
not return.



One review done for the Campbell Collaboration focused exclusively on five experi-
mental research projects (Zief and others, 2006) and did not find evidence of positive impacts
on academic outcomes, such as grades and test scores. Several other reviews, which include
primarily nonexperimental studies, do find a positive association between program participation
and academic outcomes as measured by grades and test scores, but the studies do not all find a
positive association between program participation and academic outcomes, and the studies
with positive findings do not consistently find them across all measures of academic perfor-
mance. Surveys of this research have attempted to understand program features that are corre-
lated positively with academic outcomes and hypothesize that programs with “a focus on
specific social and personal skills that employed sequential learning activities to develop these
skills and had youth actively involved” are more likely to find positive associations between
participation and academics (Durlak and Weissberg, 2007; Granger, 2008). Others have
emphasized sustained participation, appropriate supervision and training for staff, and partner-
ships with families, schools, and other community organizations as factors related to positive
academic findings (Little and others, 2008).

This project contributes to this research in two major ways. First, it relies on an experi-
mental research design (randomized control trial) to produce impact estimates that can be
confidently attributed to the strategies tested rather than other features of the program or
students served. Second, this project examines the impact of specific strategies to improve
student academic outcomes, contrasting structured instruction in reading or math with less
formal academic support. Thus, it is not an assessment of whether participation in any after-
school program improves academic outcomes.

Overview of the Intervention

The two after-school instructional models being tested were implemented in 27 study
centers during two school years (2005-2006 and 2006-2007). In both years, enhanced academic
instruction was to be offered four days per week following attendance-taking and a snack,
during the first 45 minutes of the typical two- to three-hour after-school program schedule (a
total of 180 minutes per week). In contrast, the regular (or “business as usual”) after-school
programs in the study would use these 45 minutes for less structured forms of academic support
(e.g., homework help or tutoring). Students in both types of the after-school program (enhanced
and regular) then participated in enrichment and/or recreational activities.* Thus, by design, the
45 minutes of daily instruction provided in the enhanced after-school program substitutes for all
or a portion of the time devoted to homework completion or other academic support provided in

*Further details on the services provided in the regular after-school program can be found in Chapters 4
and 5 (for the math centers) and Chapters 8 and 9 (for the reading centers).



the regular after-school program. Implementation was supported by strategies related to staftf-
ing, training and technical assistance, and attendance. Thus, this evaluation is an efficacy test of
an enhanced after-school program that packages several elements: an adapted curriculum,
certified teachers, small class sizes, teacher support, and attendance incentives.

The Theory of Action of the Intervention

Low-achieving students often lack the fundamental skills needed to advance academi-
cally. Though students may attend after-school programs, these often provide homework help or
locally assembled activities, but not structured instruction. This study’s theory of action hypo-
thesizes that formal, diagnostically driven, skill-based instruction — implemented by trained
certified teachers and supported by incentives to encourage student attendance — will increase
student math or reading achievement.

The Selection of the Instructional Models

In February 2004, Harcourt School Publishers (math) and Success for All (reading)
were competitively selected to adapt their existing instructional materials for use in after-school
programs. The development of these new reading and math models was completed by August
2004, and the models were implemented in a small number of pilot sites during the 2004-2005
school year.” Following the pilot year, the models were refined and then implemented in the
evaluation sites during the 2005-2006 and 2006-2007 school years.

Instructional Elements of the Models

The after-school instructional models include the use of research-based instructional
materials and teaching methods that are specifically designed to work in a voluntary after-
school setting. They encompass the following elements:

s« Materials consistent with evidence-based research on effective models for
reading/math improvement

s Student diagnostic assessment integral to the model (Shepard, 2001, pp.
1066-1101)

SOf the 10 schools that piloted the programs, two continued to participate in the study, testing the same
program they implemented during the pilot year. However, students who participated during the pilot year are
not included in the study sample.



« Content geared to struggling students at multiple levels®

s Instruction in a small-group format (a ratio of 10 students to one teacher)

s Lessons of 45 minutes in duration, four days per week

s Lessons and exercises that are self-contained within each after-school session

s Materials that can stand alone and be used regardless of the type of instruc-
tion used during the regular school day

Recognizing the special circumstances of after-school programs (which come at the end
of the school day and are voluntary) and the likely variety of study sites (situated across the
entire country), the developers attempted to make the material engaging for students, challeng-
ing and tied to academic standards, appropriate for students from diverse economic and social
backgrounds, and relatively easy for teachers to use with a small amount of preparation time.

Below are brief descriptions of the basic structure of each of the two instructional mod-
els selected for this study.

Harcourt School Publishers adapted its existing school-day materials into Harcourt
Mathletics, a new math model for after-school programs built around five mathematical themes
or strands: numbers and operations, measurement, geometry, algebra and functions, and data
analysis and probability. Daily 45-minute periods are constructed to mirror a gym exercise
session, with a short group activity (“the warm-up”), followed by 30 minutes focused on skill-
building (“the workout”), and a final small-group activity to complete the session (“the cool-
down”). Students progress through material at their own rate, with pretests at the beginning of
each topic to guide lesson planning and posttests to assess mastery or the need for supplemental
instruction. The model also includes games to build math fluency, hands-on activities, and
projects, as well as computer activities for guided instruction, practice, or enrichment. A key
challenge for teachers using this math model is providing differentiated instruction to the
students who are working on a variety of skills and activities, depending on their individualized
education plan.

Success for All Foundation (SFA) adapted its existing school-day reading programs to
create Adventure Island, a new reading model for after-school programs built around the theme
of a tropical island. Adventure Island is a structured reading model, with prescribed daily
activities in each 45-minute lesson that involve switching quickly from one activity to the next.
It includes key elements identified by the National Reading Panel (2000): phonemic awareness,

SAlthough the enhanced programs can serve students from kindergarten through grade five, grades two
through five are the focus of this study.



phonics, fluency, vocabulary, comprehension, and strategic reading. It builds cooperative
learning into its daily classroom routines, which also include reading a variety of selected books
and frequent assessments built into lessons to monitor progress. A key component of the
reading model is its assessment strategy, which is used to group students by their initial reading
level (not by grade), identify skills in need of emphasis in instruction, and reassess students and
regroup them depending on student progress. A key challenge for teachers using this reading
model is to master the sequence and timing of activities, allowing them to provide a fast-paced
daily lesson with the desired mixture of instructional strategies and topic coverage.

Implementation Support Strategies

Implementation was supported using a set of strategies related to staffing, support for
instructors, and attendance. These strategies were utilized in both years of program operations
but with less intensity in the second year, as described below. Following is a description of these
implementation strategies.

Staffing Strategy

During both years of program operation, sites hired certified teachers and operated the
enhanced programs with a student-teacher ratio of approximately 10:1, as intended by the
program developers. Three-quarters of the after-school enhanced program staff across both
years were teachers who taught during regular hours in the same school; others were retired
teachers or other school staff, such as special education teachers, guidance counselors, or staff
from a different school within the district. Among those who did teach in that same school
during the school day, more than half taught grades two through five (56 percent in the first year
of implementation and 54 percent in the second year). These teachers may have taught one or
more students in the enhanced after-school program during the regular school day.’

Support for Instructors

The intended support for instructors included upfront training, multiple on-site technical
assistance visits, continued support by locally based staff, and daily paid preparation time.
During the two years of implementation, enhanced group instructors received this training and
support in a variety of ways throughout the school year:

¢ Local district coordinators. District coordinators were hired to support the en-
hanced program implementation. As part of their role, they observed instruction,

"Because some second- through fifth-grade staff did not teach the same level after school as they taught
during the school day, these percentages serve as an upper bound for the amount of overlap in which students
in the enhanced after-school program group were taught by the same teacher during the school day.



coached teachers, monitored student attendance, recorded and analyzed student
data on progress through the curricula, substitute-taught when necessary, and
served as a key contact for teachers and Bloom Associates. These individuals
were required to have experience with elementary grade reading or math instruc-
tion; some coaching or administrative experience; and familiarity with district
policies, personnel, and the population served. The district coordinators served up
to two centers in each site in the study. In the first year of implementation, the
project funded a part-time district coordinator for 10 hours per week per school;
during the second year, this was reduced to eight hours per week per school. In
the second year, an effort was made to re-recruit the district coordinators from the
first year of implementation; of the 22 district coordinators in the second year, 17
had been the district coordinator the year before and were thus experienced in
their role.

¢ [Initial training. Prior to the start of each school year, all teachers, district coor-
dinators, and district point people — the lead staff person in each district familiar
with the school district as well as the structure and operation of the existing after-
school programs in their district — attended a two-day training session organized
by Bloom Associates. The training sessions included an orientation to the project
and training on the academic model. The curriculum developers covered the in-
structional approaches used in the academic models, the schedule for using the
45-minute blocks of time, an overview of the materials provided to each teacher,
and examples of instructional approaches and classroom management tech-
niques. They also provided guidance on how to use the assessment tools embed-
ded in the model and offered participants the opportunity to practice instruction
and the use of these materials. In the second year, sessions were designed for
both experienced teachers and those new to the project, and all but four of the
130 staff providing instruction attended the training.®

¢ Training for administrators. In the first year of program implementation, the
point person and local district coordinators received an extra day of training fo-
cused on their role in the project, management aspects of implementing the aca-
demic model, and coaching techniques. In the second year of implementation,
Bloom Associates met with the point people and local district coordinators for
two days during the summer to outline plans for the second year of the project.

¥The four staff unable to attend the training were new to the enhanced program in the second year of the
study; they had not been trained previously.



Together with these experienced practitioners, Bloom Associates outlined ways
to strengthen implementation of the programs.

Midyear training. In January 2006 (first year of implementation) and then again
in January 2007 (second year of implementation), Bloom Associates organized
two days of follow-up training for district coordinators, lead teachers, and point
people from each site on special topics that had arisen during the first part of the
year. Topics included use of diagnostic tests, pacing of instruction, and coaching
techniques. Representatives of the developers also trained any new teachers
brought into the project midyear.

Provision of all materials needed to implement the academic model. Bloom
Associates worked with the developers to provide each teacher with all the mate-
rials and supplies needed to use the academic model. These materials were orga-
nized by classroom, for ease of distribution. While sites were provided with the
curriculum and all materials at no charge for the first year of program implemen-
tation, they were asked to pay the cost of replacing all consumable materials in
the second year.

Paid daily preparation time. The design of the intervention called for 30 minutes
of daily paid preparation time for instructors on the days that the after-school pro-
gram met. This daily preparation time was provided in both years of implementation.

Ons-site visits from representatives of the developers. During the first year of
implementation, representatives of Harcourt School Publishers and Success for
All visited each site twice during the school year. The first visit occurred four to
six weeks after program implementation began, and the second visit occurred
about four months later. These visits lasted one day per school and were usually
done in conjunction with visits from Bloom Associates staff. They included ob-
servation of instruction, follow-up and specialized training sessions for instruc-
tors, review of records on the pace and coverage of instruction, and meetings
with the on-site district coordinators and point people. In the second year, repre-
sentatives of Success for All visited each site once about four to six weeks after
program implementation began. Visits in the second year included observation of
instruction and meetings with individual instructors for feedback and goal setting.
Harcourt School Publishers chose not to visit the sites during the second year.

Technical assistance visits by Bloom Associates. As part of the visits by the
developers (or separately, in some cases), Bloom Associates staff visited the sites
twice in each of the implementation years, four to six weeks after program im-
plementation began and then again about four months later. During these visits,



Bloom Associates staff met with district coordinators, point people, and the lead
teacher at each site (in some centers, a teacher was selected to help with adminis-
trative responsibilities). As part of these visits, Bloom Associates staff also ob-
served classrooms, met individually with teachers after the observations, and re-
viewed classroom records to monitor the pace and coverage of instruction. In the
first year of implementation only, Bloom Associates staff would also attend one
of the weekly staff meetings conducted to discuss the implementation of the in-
tervention and any other issues that arose.

¢ Phone calls between Bloom Associates and the district coordinators. During
the first year of implementation, calls with district coordinators were held week-
ly; during the second year, Bloom Associates switched to biweekly calls. These
phone calls covered particular problems arising in the sites as well as general is-
sues, such as the use of student assessments to guide instruction, the desired pac-
ing of instruction through the materials, differentiated instruction techniques,
coaching techniques to improve instruction, and strategies to improve student at-
tendance.

o Teacher meetings. District coordinators and a lead teacher in each center orga-
nized meetings for instructors to discuss problems they were encountering in in-
struction, to convey information from the phone calls with Bloom Associates, to
address logistical and administrative issues related to scheduling and materials, to
identify students with poor attendance, and to discuss upcoming training and
technical assistance events. During the first year of implementation, these meet-
ings were held weekly; during the second year, they were held biweekly.

Efforts to Support Student Attendance

Given the voluntary nature of participation in after-school programming, the project
called for efforts to make the academic instruction engaging and to support student attendance
through various strategies, including close monitoring of attendance, follow-up with parents and
students when absences occurred, and incentives to encourage and reward good attendance.’

*National statistics for the federal 21st Century Community Learning Center (21st CCLC) program, which
funds after-school programs, show that attendance rates vary across after-school programs (Naftzger et al.,
2006). In the 2004-2005 school year, for example, only 65 percent of students enrolled in 21st CCLC-funded
programs serving elementary grades were “regular attendees” (i.e., attended for 30 days or more during that
school year, which is the 21st CCLC definition of regular attendance). This is based on data from the 21st
CCLC Profile and Performance Information Collection System, maintained by Learning Points Associates,
under the auspices of the Learning Points Associates contract with the U.S. Department of Education to
provide analytic support for the 21st CCLC program.



In order to do this, sites adopted policies to support attendance in the enhanced after-
school program. The project team and sites put the following features in place:

¢ Monitoring of attendance. In both years of implementation, weekly attendance
reports were collected for students in the enhanced program group and sent to
Bloom Associates. These reports were discussed with sites in the phone calls be-
tween Bloom Associates and the district coordinators, and follow-up activities —
such as phone calls to parents to encourage consistent attendance — were
planned.

¢ Continued efforts to encourage attendance until a formal withdrawal deci-
sion. Even when a student remained absent from the enhanced program for an
extended period, site staff continued to encourage a return to the program. Staff
would make periodic contacts with parents to see whether a return was possible
and would make sure that parents and students understood that the students could
return to the enhanced program even though they had been absent.'’

s Incentive plans. Each after-school center developed an incentive plan in the
summer prior to the first year of implementation (summer 2005), which was then
submitted to Bloom Associates for approval and announced to families and stu-
dents. The local district coordinator, lead teachers, and district point person were
responsible for the operation of the incentive policy, which continued through the
second year of implementation. The details of the incentive plans were tailored to
local circumstances, but each site plan included:

s Monthly prize drawings in each class for students with high attendance
during the month

s Monthly rewards (for example, a trophy and a party) for the class with
the best attendance

s Weekly prizes and treats that teachers could distribute to students with
good attendance and to students who made progress in class''

s An end-of-year celebration for participating students

""When there was evidence that a return was not possible — because of circumstances like moving away
from the school, a change in child care arrangements that made participation impossible, or health issues —
then the site and project staff made a formal determination that a child “withdrew” from the program.

'"A system of points and rewards is built into the enhanced reading model (Adventure Island), and points
earned each week can be spent at the “Ships Store” to buy small prizes or candy. Students in the enhanced
math model (Mathletics) received points for good attendance and completion of skill packs.
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Key Research Questions

The overarching purpose of this evaluation is to determine whether providing students
with enhanced after-school academic instruction improves their math or reading achievement
above and beyond what they would have achieved had they remained in a regular after-school
program. In particular, the study examines whether making the enhanced program available to
students for one year improves student achievement and whether that impact differs when the
program is in its second year of operation and, thus, more mature, compared to the first imple-
mentation year. Therefore, the following impact questions are examined in this report:

+ What is the impact on student achievement of offering students the op-
portunity to participate in the enhanced after-school program for one
school year?

s Is this impact different in the second year of implementation than in the
first year?

The study can also examine whether making the enhanced program available to stu-
dents for two school years — thereby potentially lengthening students’ average level of expo-
sure to the program — improves student achievement. Hence, the following question is also
addressed in this report:

s What is the impact of offering students the opportunity to participate in
the enhanced after-school programs for two consecutive years?

To help interpret and understand the magnitude of the impact findings, this report in-
cludes enhanced program implementation information as well as information about the contrast
in services provided to treatment and control students. Specifically, the report assesses how well
the enhanced after-school programs were implemented in the study centers and whether
implementation differed across implementation years. In order to determine whether the
enhanced program actually produced a service contrast, the report also examines the measurable
differences between the services received by students assigned to the enhanced program and the
services received by students assigned to the regular after-school program.

The report also examines two questions that cannot be answered based on the experi-
mental design of the study but that may provide information that could be used to improve the
design and implementation of the enhanced programs. First, since continuity of student partici-
pation across school years is particularly problematic in after-school settings, the effect of
offering two years of programming (often referred to as the effect of the intent to treat) includes
students assigned to the enhanced program who did not actually participate in the enhanced
program in the second year. Thus, in order to provide information about the treatment for those
who actually received it in both years, this report will present findings from an exploratory
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analysis that examines the relationship between achievement and program participation for
those students who participated in both years of the enhanced after-school services.

Second, the enhanced program was offered in a variety of different settings. Under-
standing how variation in the local school context, as well as variation in program implementa-
tion (across centers and the two implementation years), is associated with impacts on achieve-
ment can help one interpret the generalizability of the overall findings, as well as generate
possible avenues for program improvement. Thus, the report also examines whether the impact
of one year of enhanced services (either in the first or second implementation year) is associated
with the characteristics of program implementation in the after-school center and/or with the
characteristics of the local school context in which the program was implemented.

The Structure of This Report

The chapters in this report focus on the study design and implementation and impact
findings of the enhanced after-school programs for the 27 after-school centers that participated in
both years of the demonstration. Chapter 2 describes various issues related to the study design,
including the selection of after-school centers, the recruitment and randomization of students, the
data sources and measures, and the analytic approach used to estimate impacts. The following
four chapters then present implementation and impact findings for the enhanced after-school
math program. Chapter 3 provides context for the math impact findings by describing the
implementation of the enhanced math program in both years. Chapter 4 describes how the
services received by students in the enhanced program differ from what was offered in the
“business as usual” after-school setting and then presents findings on the impact of offering
students the opportunity to participate in the enhanced math program for one school year (in
either the first or second implementation year). Chapter 5 examines similar issues, but in regards
to the cumulative impact of offering students the opportunity to participate in the enhanced math
program for two school years. Chapter 6 presents findings from exploratory analyses related to
the enhanced math program. Chapters 7, 8, 9, and 10 then present analogous implementation and
impact findings and exploratory analysis results for the enhanced reading program.
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Chapter 2

Study Sample and Design

The present chapter describes the study’s research design in more detail. The chapter
begins by describing the recruitment and selection of after-school centers, which is followed by
a discussion of the student recruitment and randomization process in each year of the study. The
chapter then provides details on data collection and the measures created from these data
sources, as well as the analytic methods used to assess program impacts. For the purposes of
this study, a “site” is defined as the organization managing the after-school program, which in
seven sites is a school district and in four sites is a community-based organization. Within each
site, the after-school study is implemented in one or more after-school centers. Each center is
housed in a school.

Participating After-School Centers

The first step in the site recruitment process was to identify providers of after-school
programs serving the target population of students (i.e., students in grades two through five
performing below grade level in math and/or reading) and to notify these programs of the study
opportunity. After-school centers with these characteristics were identified through various
means. First, all 21st Century Community Learning Center (21st CCLC) grantees operating
elementary school programs were notified of the study opportunity. Second, through various
contacts — including national organizations and research networks — the study team was able
to identify other providers of after-school programs serving the target population of students and
alerted them to the upcoming study. Finally, the study team contacted organizations
representing networks of after-school service providers (e.g., The After-School Corporation,
Public Education Network, Education Trust), who in turn advertised the study among their
members. In the end, more than 300 operators of after-school programs contacted the study
team to inquire about participating in the demonstration.

Because this evaluation is an efficacy study, the project team then selected after-school
centers that were willing and able to implement the program with a reasonable level of fidelity,
and where there would be a clear service contrast between the enhanced program and “business
as usual.” Sites were also selected based on the ability to meet the research requirements of the
study. Specifically, the following criteria were used to select sites:

s Serve the desired students. Sites had to enroll students from the target pop-
ulation of the evaluation — namely, students from low-income families who
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attend low-performing schools and do not currently meet locally defined
academic standards.

+ Operate with reasonable administrative stability. After-school programs
had to have been in operation for at least one year (to avoid start-up prob-
lems), have committed funding for the upcoming school year, and have the
ability to assign a point person and hire district coordinators to work with
Bloom Associates, Inc., and to provide support to the program staff.

« Have appropriate facilities. Sites needed to have access to classrooms, vid-
eo players, and computers to ensure a physical setting conducive to academic
instruction and the use of the math or reading materials.

s Have staff able to deliver instruction. The after-school centers were re-
quired to have or to hire staff members with experience and the ability to de-
liver academic instruction using structured math or reading materials, with a
preference for certified elementary school teachers.'”

¢ Have adequate student attendance. To increase the opportunity for regular
and sustained student participation, after-school centers needed to have for-
mal attendance rules in prior years of operation, creating an expectation of
regular student attendance with after-school programs operating at least four
days per week.

s Operate with needed staffing ratios and schedule. Sites needed to be able
to provide the enhanced academic instruction with a student-to-teacher ratio
of approximately 10:1, as well as provide teachers with paid time to prepare
lessons and review student work on a daily basis.

s Provide the desired service contrast. Sites could not use structured mate-
rials or provide direct instruction as part of their regular after-school pro-
gram, so as to ensure that there would be sufficient contrast between “busi-
ness as usual” and the enhanced program.

s Able to meet research requirements. Sites had to be willing and able to fol-
low the research procedures as to random assignment and data collection and

">The staffing strategy for the enhanced after-school program calls for teachers who have experience with a
structured curriculum. Because teachers’ instructional experience can be difficult to assess directly, it was
measured in this study using teacher certification (i.e., if a teacher was certified in elementary education, they were
deemed by sites and the study team to have experience with a structured curriculum).
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had to contribute at least 60 to 80 students — roughly equally distributed
across the second through fifth grades — for the research sample.

Recruitment was limited to sites that were able to contribute at least two after-school centers
serving children in grades two through five."” Whether a program implemented the reading or
math program was based on a combination of local preferences, including knowledge of their
student needs and sufficient contrast between current academic offerings in the subject area and
the enhanced program.

When the evaluation was extended to include an additional year of program operations,
the offer to participate in a second year of implementation (the 2006-2007 school year) was
extended to all 50 after-school centers that implemented the program in the first year. Continua-
tion in the study was voluntary. Using the same criteria listed above, 27 of the original 50 after-
school centers agreed to and were able to participate in the study for another year (15 math
centers and 12 reading centers). These after-school centers are located in 11 sites, and they
provided the same type of enhanced after-school program (math or reading) as they had
provided in the first year of the study.'

Table 2.1 shows the sites included in this report, those that implemented the enhanced
program for two years (school years 2005-2006 and 2006-2007). They are geographically
dispersed across the country." All 27 after-school centers in these sites were housed in elemen-
tary schools, and all but six centers were operated by school district staff (as opposed to com-
munity-based organizations). Centers in all but one site received 21st CCLC funding.

PThis additional criterion was used in order to economize on project resources (thereby increasing the funds
available for supporting implementation of the programs and for data collection).

"The remaining 23 after-school centers — while reporting interest in the enhanced program — were unable
to continue for a second year. Thirteen centers were unable to continue because they could not meet the study
requirements (e.g., they did not have the funds to meet the teacher requirements for the enhanced program, or they
could not meet the sample size requirements due to high student turnover rates). Eight centers were faced with
leadership challenges that made implementation in the second year not feasible (e.g., a change of superintendent
or staff turnover), and two declined to participate for a second year because they wanted to provide the enhanced
program to all students in their after-school program.

'SFifty centers operated the program during the first implementation year. Appendix A provides a compari-
son of impacts and implementation in the 27 after-school centers that participated in both years of the demonstra-
tion and the 23 centers that participated in the first year only.
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Sites Implementing Mathletics and Adventure Island for Two Years

Site Name Location
Perry County Schools Marion, AL
Mount Diablo Unified School District Concord, CA

The Lighthouse Program

School District of Palm Beach County

Atlanta Public Schools

Geary County Schools

Hands Across Cultures

Builders for the Family and Youth
Crown Heights Beacon
Norristown Area School District

Bridgeport, CT
Palm Beach, FL
Atlanta, GA
Junction City, KS
Espanola, NM
Brooklyn, NY
Brooklyn, NY
Norristown, PA

West Allis-West Milwaukee School District West Allis, WI

NOTE: In one of the sites, after-school centers housed in elementary schools are attended by students
in grades 2, 3, and 4. In addition to these centers, the Mathletics and Adventure Island programs were
implemented in middle schools in this site, where they were offered to fifth-grade students.

Student Recruitment and Random Assignment

Target Population

The target population for this study is comprised of students in second through fifth
grades who are below grade level in reading or math, but not by more than two years. At the
beginning of the study, local staff members (that is, the district coordinator and teachers) were
asked to identify students in need of supplemental academic support to meet local academic
standards.'® Given that instruction in these programs is provided in a small-group format of a
10:1 student-to-teacher ratio, students selected for the study were required to not have serious
learning disabilities or behavioral problems and to be able to be instructed in English. All study
participants were initially identified from the pool of students who were signing up for the
existing after-school program and were likely to attend the program for the full school year.
However, if fewer than 60 to 80 students meeting these eligibility criteria were identified, local

'L ocal staff used a variety of measures (classroom performance, performance on state or local administered
tests) to recommend students for the program.
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after-school center staff would then work with regular-school-day teachers and the principal to
identify and recruit additional students to the after-school program.'’

Local data collection staff, who were part of the research team, then worked with identi-
fied students and their parents to complete the study application process. After parents com-
pleted an informed consent form, enrollment form, and contact sheet, students completed a
baseline achievement test consisting of either the math or the reading portion of the Stanford
Achievement Test Series Tenth Edition (SAT 10) abbreviated battery (depending on the
enhanced program implemented in that center).'® Once students had completed these steps, they
were eligible for the random assignment lottery. Once a sufficient number of students in a
center were eligible,” data collection staff submitted a roster of the eligible students to MDRC
staff, and MDRC conducted the random assignment lottery using its computer system and then
informed the local after-school staff of the results. Through this process, students were random-
ly assigned to either the enhanced program group to receive 45 minutes of the formal academic
instruction or the regular program group to receive the regular after-school services for those 45
minutes.” (The following section describes this random assignment process in greater detail, for
each implementation year.) Enhanced programs in all sites were serving students by mid-
October (in both program years). And throughout the school year, local district coordinators
worked with the enhanced program teachers to monitor program operations and to ensure that
students in the enhanced program group were not attending the recreational portions of the
after-school program while the enhanced classes met and that students in the regular after-
school program group were not attending the enhanced academic classes. Thus, among those

""How students were identified varied by center. After-school staff looked at test scores or relied on feedback
from the students’ regular-school-day teachers to determine whether a student needed additional academic
support.

"®In one site, the school district was already administering the SAT 10 in its schools in the spring as part of a
state testing program, so the use of the SAT 10 for baseline testing was prohibited. Thus, at baseline, students in
this school district instead took the Ninth Edition of the Stanford Achievement Test Series, and these SAT 9-
normed scores were converted to SAT 10-normed scores so that they are comparable with scores for other
students in the study.

In order to assure attendance of approximately 10 students in the enhanced class on any given day, 13 stu-
dents were assigned to the enhanced program group, as long as at least 21 eligible students in a grade were on the
random assignment roster. Thus, the total number of applicants per grade determined the random assignment ratio
needed for that center to produce the desired size of the enhanced program group. Additionally, in the second
year, students were randomly assigned by their first-year random assignment status, within grade and center, with
aratio of as close to 1:1 as possible, favoring the enhanced program group. Therefore, random assignment did not
produce a balanced 1:1 design ratio of enhanced program group to regular program group students in either year.

In most after-school centers, all students participating in the regular after-school program were in the study.
However, in some centers, students who did not apply to the study and thus were not assigned to the enhanced or
regular programs groups as part of the study sample may have participated in the regular-after school program if
the program at that center was large enough to accommodate more students than in the study’s regular program
group. But these students did not meet the eligibility requirements of the study.
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who completed the study application process and were randomly assigned, there were no cases
of “cross-overs” in either year.

Random Assignment

The study is based on a two-stage random assignment design. At the beginning of the
first study year (first stage in fall 2005, see Stage 1 of Figure 2.1), identified low-performing
students who applied to the study (as described above) were randomly assigned by grade within
each after-school center to either the enhanced program group or the regular program group;
they are referred to throughout this report as Cohort 1.

At the end of the first study year, IES decided to extend the study for a second study
year to assess both: (1) the one-year impact of the enhanced program and whether that impact
changes over time once the site and staff have experience with the program (i.e., a comparison
of the one-year impact of the program between the first and second study year), and (2) the
impact of extended exposure to the enhanced program (i.e., an estimate of the two-year cumula-
tive effect of being offered the enhanced program both years compared to being offered the
regular program both years). In order to address both these goals for the second study year, a
second round of random assignment was conducted consisting of two groups of students,
applicants and nonapplicants (second stage in fall 2006, see Stage 2 of Figure 2.1). The applica-
tion process in the second year of the study was conducted the same as in the first year of the
study and is as described above. Applicants in the second year consist of newly identified low-
performing student applicants in Year 2 and students from Cohort 1 who voluntarily applied to
the second year of the study. Both of these groups of student applicants in Year 2 were random-
ly assigned by grade within each after-school center to either the enhanced program group or
the regular program group; applicants from Cohort 1 were also randomly assigned by their first-
year treatment status (whether they were part of the enhanced or regular after-school program
group) (see Stage 2 of Figure 2.1).”' Nonapplicants are the remaining Cohort 1 students who had
participated in the first year of the study but did not apply to the second year of the study. They
too were randomly assigned (separately from applicants) by grade and their first-year treatment
status within each after-school center.”

*'Randomly assigning for a second time students who participated in the first year, rather than allowing them
to maintain their initial randomly assigned grouping, ensured that those who were offered the enhanced program
the first year did not receive special treatment once the study was extended. Thus, the offer of a second year of the
enhanced program was fair. And, fifth-graders from the first study year (fall 2005) were excluded from the second
stage of the random assignment in fall 2006 because, as sixth-graders, they were no longer eligible for the
program and thus did not reapply.

**Randomly assigning both the applicants and nonapplicants from Cohort 1 maintains an intent-to-treat sam-
ple of Cohort 1 students who are cumulatively offered two years of the program or never offered the program.
This intent-to-treat sample is described further in a subsequent analysis.
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Figure 2.1

The Two-Stage Random Assignment Process

Applicants in Year 1 N

/ > Stage 1: Fall 2005"
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New applicants in Year 2
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E1E2 E1R2 R1E2 R1R2 NE2 NR2

Stage 2: Fall 2006"

Yr. 2 Applicants Yr. 2 Applicants Yr. 2 Applicants Yr. 2 Applicants
~
Yr. 2 Nonapplicants Yr. 2 Nonapplicants Yr. 2 Nonapplicants Yr. 2 Nonapplicants
E, = Enhanced program group, Year 1 E, = Enhanced program group, Year 2
R; = Regular program group, Year 1 R, = Regular program group, Year 2

N =Notin Year 1 study sample (new to the study in Year 2)

NOTES:

*In Stage 1 of random assignment, all identified low-performing students who applied to the study were randomly assigned, stratified by grade within
each after-school center, to either the enhanced after-school program or the regular after-school program.

"Stage 2 of random assignment consisted of two groups, applicants and nonapplicants. Applicants in the second year consisted of newly identified low-
performing student applicants in Year 2 and students from Year 1 who applied to the second year of the study. Both of these groups of second year student
applicants were randomly assigned, stratified by grade and their first year treatment status (whether they were part of the enhanced or regular after-school
program group, or not part of the study in its first year) within each after-school center, to either the enhanced after-school program or the regular after-
school program. Nonapplicants are those students from Year 1 who had participated in the first year of the study, but did not apply to the second year of
the study. They too were randomly assigned (separately from applicants) by grade and their first year treatment status within each after-school center.



Analysis of Impacts

Given the random assignment design described above, this section describes the specif-
ic comparisons used to answer the key impact questions, all of which pertain to the impact of
the enhanced programs on student achievement (as measured by SAT 10 scores).

Impact of offering students one year of enhanced services

The analysis begins by examining whether there is a benefit to students of having
access to the enhanced program for one school year in either the first or second study year,
addressing the research question:

s What is the one-year impact on student achievement of offering students
the opportunity to participate in the enhanced after-school program for
one school year, and is this impact different in the second year of im-
plementation than in the first?

In order to answer this question, the intent-to-treat (ITT) sample includes students from
both study years.” As mentioned earlier, Cohort 1 consists of all students randomized in the
first year of implementation, within the 27 after-school centers. These students are then used to
estimate the one-year impact in the first implementation year (see Figure 2.2, Cohort 1).
Second, students who were not offered the enhanced program in the first year, and were
applicants in the second year who were either offered the enhanced program (R;E, and NE,
applicants) or the regular program (R;R, and NR; applicants) are used to estimate the one-year
impact in the second implementation year, and are referred to throughout this report as Cohort 2
(see Figure 2.2, Cohort 2).*

The one-year impact on student achievement is first estimated separately for Cohort 1
and Cohort 2. Because a second year of implementation may lead to greater staff experience with

“The sample used in the analysis is limited to students with follow-up data from both the evaluation-
administered achievement test and the regular-school-day teacher survey.

*Note that the construction of the pool of students in each of the two cohorts is identical. In Cohort 1,
eligible students who were interested in the enhanced program (as signaled by the application process) and had
never received it before were randomly assigned. Similarly, Cohort 2 was formed by randomly assigning all
eligible students who were interested in the enhanced program (as signaled by the application process in year
2) and had never received the enhanced program before Year 2. Also, note that the Cohort 2 sample is smaller
than the Cohort 1 sample because by definition it excludes students who were offered the enhanced program in
the first year (given that this research question pertains to the impact of access to one year of enhanced
services). Additionally, by excluding these students, the Cohort 2 sample includes a proportionately larger
percentage of students in second grade (32 percent) than other grades. Thus, estimates are weighted to ensure
that second-grade students do not have a disproportionately greater weight in the Cohort 2 findings (see
Appendix G for a discussion of these weights).
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Figure 2.2

Analysis Samples Used to Estimate the Impact of Offering Students One Year of the Enhanced Program

Applicants in Year 1
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did not apply in
Year 2
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E, = Enhanced program group, Year 1
R, = Regular program group, Year 1
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\

Cohort 1:
> 2005-2006

Cohort 2:
2006-2007*

~

E, = Enhanced program group, Year 2
R, = Regular program group, Year 2
N =Notin Year 1 study sample (new to the study in Year 2)

Sample sizes for Cohort 1 sample

Math Reading
E, 634 504
R, 510 401

Sample sizes for Cohort 2 sample

Math Reading
RE, 144 98
RiR; 105 74
NE, 317 245
NR, 226 200

NOTES: The sample used in the analysis is limited to students with one-year follow-up data from both the evaluation-administered achievement test and the regular-

school-day teacher survey.

“*The Cohort 2 sample is students who applied to the program the second year and were either offered the enhanced program or the regular program. This includes
Cohort 1 students who were not offered the enhanced program in Year 1 and new applicants. Thus, the sample sizes of the R; students in Cohort 2 do not sum up to the
sample size of R, students in Cohort 1.




the programming, the one-year impacts in the second year of implementation within the 27
centers (Cohort 2) are compared with the one-year impacts in the first year of implementation
within the same 27 centers (Cohort 1).” This comparison provides information about whether the
impacts differed between the two implementation years. However, it should be noted that
students in Cohort 1 and Cohort 2 may differ in their level of prior exposure to regular after-
school services. While some Cohort 1 students may have attended the after-school program in
the year prior to the study, it is not known how many. Within Cohort 2, 31 percent of the math
sample and 27 percent of the reading sample were part of the regular program group study
sample in the first year and did attend the regular after-school program, and some new students
may also have attended prior to entering the study. If differences in motivation exist between
students who attended the regular after-school program in the year prior to participation in the
study and those that did not, then the differences in impacts between cohorts could be influenced.

Impact of offering students two years of enhanced services

An ongoing enhanced program would provide students with access to the program over
multiple years. Therefore, the next research question examines the ITT impact of providing
students with access to the enhanced program for two consecutive school years:

s What is the impact on student achievement of offering students the op-
portunity to participate in the enhanced after-school program for two
consecutive school years?

This question can be answered by comparing the outcomes of students who, through
the two-stage random assignment design, were randomly assigned to the enhanced program in
both implementation years (E,E, group in Figure 2.3) to the outcomes of students assigned to
the regular program in both years (R;R, group). These two groups of students (E,E, and R|R;)
will be referred to as the two-year sample. As mentioned above, to maintain the experimental
design, all Cohort 1 students were randomly assigned (both those Cohort 1 students who
reapplied in the second year — applicants — and those Cohort 1 students who did not —
nonapplicants). Thus, this intent-to-treat analysis provides impact estimates of a two-year
enhanced after-school program in which 42 percent of students in the math sample and 43
percent in the reading sample who were offered two years of the enhanced program did not
reapply for, and did not receive, the second year of the program services. Details on the statis-
tical model that underlies these findings are presented in Appendix H.

»When comparing impact estimates between implementation years, standard errors are adjusted to account
for student-level clustering caused by the fact that some students appear in both Cohort 1 and Cohort 2. For math,
246 of the 792 observations in the Cohort 2 sample (R;E; or RjR;) are students that are part of the Cohort 1
sample (R)). For reading, 166 of the 626 observations in the Cohort 2 sample are students that are also part of the
Cohort 1 sample.
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Figure 2.3

Analysis Samples Used to Estimate the Impact of Offering Students Two Years of the Enhanced Program

Applicants in grades 2 - 4 in Year 1

E\E;
Yr. 2 Applicants
Yr. 2 Nonapplicants

E, = Enhanced program group, Year 1
R, = Regular program group, Year 1

NOTES: The sample used in the analysis is limited to students with two-year follow-up data from both the evaluation-administered achievement test and

the regular-school-day teacher survey.

*This sample includes the two-year intent-to-treat sample; students who were randomly assigned to the enhanced program for both years of the study
and students who were randomly assigned to the regular program for both years of the study through a two-stage random assignment process. The sample
includes all Year 1 students in grades 2-4, whether or not they reapplied to the center for the second year of the study. Random assignment was stratified

Sample sizes for two-year sample

Math Reading
E(E, 227 169
RiR, 140 101

RiR;

Yr. 2 Applicants
Yr. 2 Nonapplicants

Two-year sample:

2005-2007"

E, = Enhanced program group, Year 2
R, = Regular program group, Year 2

by grade, Year 1 treatment status (that is, the enhanced program or the regular program), and whether they reapplied to a second year at the center.

Randomizing those first-year students who did not reapply is necessary so that the impact of offering students two consecutive years of the enhanced
program could be estimated experimentally. Test and survey data were collected at the end of Year 2. Missing data information can be found in Appendix-

es Cand D.




Data Sources and Measures

The evaluation draws on multiple data sources — some used exclusively for the analy-
sis of program impacts, some used exclusively for the implementation and service contrast
analysis, and some used for both aspects of the study. Table 2.2 describes the available data for
this study, listing the sources, the samples used, the time of collection, and the type of informa-
tion provided. This section first describes the data sources for the core impact research question
and then describes data used for the implementation and service contrast analysis.

Outcome Measures

Table 2.3 lists the outcome measures used in the impact analysis. Note that all outcomes
are measured at the level of individual students. Follow-up data were collected in the spring of
each implementation year. Response rates for the one-year sample (math and reading) are
between 91 and 100 percent on all measures except the state assessment, which is between 81
and 94 percent. Response rates for the two-year sample in math are between 71 and 82 percent
and in reading, between 59 and 79 percent. (See Appendices C and D for additional information
about response rates on the outcome measures. )

The primary tool for gauging student achievement is the SAT 10 abbreviated battery test
for reading or math.*® The key outcome measure is the “total” score for the subject that was
implemented in the center, but impacts on the subcomponents of the total — vocabulary, reading
comprehension, and word study skills for reading and problem-solving and procedure skills for
math — were also examined in case the curricula differentially affect more specific types of
skills. Scaled scores on the SAT 10 are used to allow the comparison of scores across grades.”’

Because reading fluency is an important skill in the early grades, fluency was measured
(in the reading centers) using two subscales of a standard fluency test, the Dynamic Indicators
of Basic Early Literacy Skills (DIBELS): the oral reading fluency scale and the nonsense word
fluency scale. In year one, second- and third-grade students in the reading sites were adminis-
tered the DIBELS. In the second year, DIBELS was administered to all study grades in the
reading sites.

*%In one site, the school district was already administering the SAT 10 in its schools as part of a state reading
program. Thus, at follow-up, the students in this site took the SAT 10 full battery given by their district, and those
scores are used in the analysis.

A secondary measure of academic achievement is the student performance on district-administered stan-
dardized tests, given the policy relevance of these test scores. Not all districts in the study test second-grade
students, so impacts on this measure are based on a subset of the analysis sample. Additionally, because each
district uses a different test, scores are rescaled. Appendix F describes the scaling of this measure.
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Table 2.2

Data Collected for the Evaluation

Data Source

Sample and Time Collected

Description of Data

After-school program
attendance

Data are available for members of enhanced and
regular program group students for the 2005-2006 and
2006-2007 school years.

Daily attendance was collected for all days when the enhanced
instruction was offered.

Harcourt School Publish-
ers’ Class Record Forms

Data are available for enhanced program group
classrooms for the 2006-2007 school year.

Data on the number of skills assigned during the school year,
collected from Harcourt School Publishers, were used to assess
whether staff were spending the intended amount of time on
instruction in the Mathletics program.

After-school staff surveys

Data are available for all after-school staff providing
academic support in the study sites both years;
includes data for approximately 230 staff serving the
enhanced program group and 180 staff serving the
regular program group; data were collected from
February to April 2006 and February to April 2007.

Surveys cover topics consisting of, but not limited to, staff
characteristics (years of education, teaching experience, creden-
tials), the nature of activities they lead or participate in, their
experience with the materials they use, and the support they
received to implement the services they provide.

Structured interviews with
after-school instructors

Research staff interviewed half the instructors serving
the enhanced program group (randomly sampled).
Interviews were conducted from February to April
2006.

Open-ended questions to enhanced staff included, but were not
limited to, their perspectives on the strengths and weaknesses of the
enhanced program, how their implementation of it has evolved over
time, challenges in implementing the enhanced program, how these
challenges were addressed, and suggestions for improvement.

Staff were systematically asked whether they were able to cover
topics at the intended pace during a class period. If not, then a
follow-up question was asked, and responses were categorized as
follows: consistently a problem, sometimes a challenge, rarely a
problem, was a problem initially but is no longer a problem.

Structured interviews with
regular after-school
program group staff

Data collection coordinators interviewed two
randomly sampled instructors serving the regular
after-school program group at each center. Interviews
were conducted from March to April 2007.

Questions cover issues around the academic focus of the after-
school activity, the content covered each day, the use of assess-
ments, and where materials are drawn from.

Specifically, staff were asked about the activity’s main method of
helping students with academic work. Response categories were as
follows: assistance on homework assignments, formal instruction
using a published after-school curriculum, practice or review of
academic material covered during the school day, something else.

(continued)
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Table 2.2 (continued)

Data Source

Sample and Time Collected

Description of Data

Structured interviews with
after-school district
coordinators

Research staff interviewed the district coordinators
from March to April 2007.

Open-ended questions to district coordinators included, but were
not limited to, their perspectives on the strengths and weaknesses
of the enhanced program, how the implementation of it has
evolved over time, challenges in implementing the enhanced
program, how these challenges were addressed, and suggestions
for improvement.

Staff were systematically asked about whether challenges
identified during the first implementation year continued to be
challenges during the second year, whether new challenges
surfaced in the second year, and what supports were given in the
second year to new teachers.

Structured protocol
observations of the
implementation of
Mathletics and Adventure
Island

Data are available for all instructors serving the
enhanced program group during both implementation
years. Multiple observations were conducted by the
local district coordinators to systematically assess
whether important aspects of the curriculum occurred
during a class period. District coordinators typically
observed each enhanced program group instructor
three times during school years 2005-2006 and 2006-
2007.

For Mathletics, the observations of implementation protocol
includes a checklist of six core instructional elements: sole use of
the curricular materials throughout the instructional period,
establishment of routines that allow for smooth transitions
between the parts of the instructional session and maximizing
time-on-task, provision of direct and differentiated instruction
during the workout, inclusion of teacher-led warm-ups and cool-
downs for all students, use of other workout components (such as
skill packs) appropriately, and inclusion of all the components in
the allocated times.

For Adventure Island, the observations of implementation
protocol includes a checklist of core instructional elements, which
are a mixture of procedural factors (use of curricular materials,
implementation of cooperative learning strategies, awarding of
points to reward cooperative learning and the use of fluency
techniques, and completion of lesson plan in the allotted time) and
indicators for whether key topics were covered (phonics, fluency,
and comprehension).

Student surveys

Data are available for enhanced program and regular
program group students. Fielded in spring 2006 and
spring 2007.

Questions cover such issues as receipt of academic support
outside regular school hours from sources other than the after-
school program, sources of help with homework, sense of adult
support and expectations from after-school program staff.

(continued)
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Table 2.2 (continued)

Data Source

Sample and Time Collected

Description of Data

Regular-school-day teacher
survey

Data are available for the primary regular-school-day
teacher for students in the enhanced program and
regular program groups. Fielded in spring 2006 and
spring 2007.

Regular-school-day teachers answered such questions as: Did
students receive individual academic help during the regular
school day in reading or math? Did they complete their home-
work? And how was their behavior in class?

Student achievement test:
Stanford Achievement Test
Series, 10thed. (SAT 10),
abbreviated battery

Data are available for enhanced program and regular
program group students. Fielded in fall 2005 and
2006 (pre-random assignment) and in spring 2006
and 2007 (follow-up). (Students who were in the first
year of the study and returned in the second year were
not administered the fall 2006 test. Their baseline test
score for the second program year is their spring 2006
score.)

For math sites, total math score and subscales for problem solving
and procedures are used in the analyses.

For reading sites, total reading score and subscales for vocabu-
lary/word reading, reading comprehension, and word study skills
(this last subscale is not available for Sth-graders in the spring) are
used in the analyses.

Student achievement test:
Dynamic Indicators of
Basic Early Literacy Skills
(DIBELS)

Data are available for enhanced program and regular
program 2nd- and 3rd-grade students at centers
implementing Adventure Island in the first year, and
for students in all grades in the second year. Fielded
in spring 2006 and 2007.

Data include measures of oral reading fluency and nonsense word
fluency.

Student achievement test:
state-administered tests,
from regular-school-day
student records

Data are available for enhanced program and regular
program group students for the 2005-2006 and 2006-
2007 school years.

Data include test scores on local or state standardized tests.

School or district em-
ployees

In spring 2007 and 2008, phone calls were made to
school or district employees at schools housing the
after-school centers. Also, research staff interviewed
point people from March to April 2007.

Employees were asked the name of the reading and math
curricula, and the duration of reading and math instruction, during
the 2005-2006 and 2006-2007 school years.

Common Core of Data
(CCD)

Data for the 2005-2006 school year are available for
the schools housing the after-school centers.

Data include characteristics of the school, such as the school
setting, student body demographics, and student-to-teacher ratio.

State Department of
Education Web sites

Data for the 2005-2006 and 2006-2007 school years
are available for the schools housing the after-school
centers.

Data include Adequate Yearly Progress (AYP) status of the
schools housing after-school centers.




The Evaluation of Academic Instruction in After-School Programs

Table 2.3

Key Outcome Measures for the Impact Analysis

Outcome Domain

Math Outcome

Reading Outcome

Student
achievement”

Stanford Achievement Test Series, 10thed.
(SAT 10) abbreviated battery

¢  Math total scaled scores
s  Problem-solving (all grades)
¢  Procedures (all grades)

Stanford Achievement Test Series, 10thed.
(SAT 10) abbreviated battery

s Reading total scaled scores
&  Vocabulary (all grades)
& Reading comprehension (all
grades)
s  Word study skills (grades 2-4)

Dynamic Indicators of Basic Early Literacy
Skills (DIBELS)

s Oral reading fluency (all grades)”
& Nonsense word fluency (grades 2-3)

Student academic

Regular-school-day teacher survey

Regular-school-day teacher survey

behavior ¢ Homework completion Homework completion
s  Disruptive behavior in regular-school- Disruptive behavior in regular-school-
day class day class
s  Attentiveness in regular-school-day &  Attentiveness in regular-school-day
class class
NOTES:

*For reliability data on the student achievement outcomes, see Appendix Table F.1.
°In the first year of the study, the oral reading fluency measure was administered to just second- and third-grade

students.

“Each of these measures is based on only one survey item, thus there is no associated reliability data.

Impacts on three measures of student academic behavior — homework completion, at-
tentiveness, and disruptiveness in class — are also examined. These measures are drawn from
the survey of the sites’ regular-school-day teachers and are included in order to assess whether
the enhanced after-school program affected students’ behavior in any way.” All three measures

*The regular after-school program focuses on homework help. One hypothesis is that substituting structured
instruction for homework help in the after-school setting has a negative effect on homework completion. On the
other hand, if the enhanced program improves academic performance, it might help students complete their
homework. There are also theories associating students’ behavior in the classroom with their academic perfor-
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in this domain are on a scale ranging from 1 to 4, with “1” indicating that the specific behavior
never occurred and “4” indicating that it occurred offen. Note though that impacts on these three
measures should be interpreted with caution because all three variables were measured with a
single survey item, thus compromising the reliability of the measures.

Further description of the outcome measures can be found in Appendix F.

Implementation Measures

To understand how the interventions were implemented, and whether implementation
differed from the first to the second study year, the project team collected data on the use of the
instructional models and on the strategies that were used to support the implementation of the
models. These measures are briefly described below; greater detail is provided in the chapters
that present the implementation findings (Chapter 3 for the math centers and Chapter 7 for the
reading centers).

Use of Special Instructional Models

Three different aspects of teachers’ implementation of the after-school instructional
models were assessed:

s Use of instructional elements. In order to examine whether teachers used all
the intended materials and instructional methods, information on the use of
instructional elements was obtained both years from structured protocol ob-
servations of implementation conducted by local district coordinators.” Fac-
tors recorded on a check-off list by the district coordinators indicate to what
extent teachers covered specific core content and instructional strategies of
the enhanced program.

s Pacing of daily lesson plans. In order to assess whether teachers were able
to keep up with the intended pace of the enhanced program model during a
class period, measures of the prevalence of pacing problems were collected
by and created by the research team. In the first study year, measures of pac-
ing were collected from structured protocol interviews of half the teachers
(randomly sampled) in the enhanced after-school program. In the second

mance. One hypothesis is that if a student can better understand the academic subject, he or she might be more
attentive or less disruptive in class (Kane, 2004). A competing hypothesis is that lengthening academic instruction
introduces fatigue and induces a student to act out during class.

2Bloom Associates trained district coordinators to use the structured protocol of instructional practice. The
protocol consists of core elements identified by each of the developers as key to implementation. No formal
measure of reliability was computed for these data. (See Appendix E, Boxes E.1 and E.2.)
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year, structured protocol interviews of district coordinators were conducted
by the research team to learn whether, in the second year, teachers were bet-
ter able to get through the material in each session.”

s Pacing of the instructional content. In the second year of the study, data
from Class Record Forms created by Harcourt School Publishers were used
to assess whether staff were spending, on average, three days instructing stu-
dents on the same skill, as intended by the program developers. In particular,
a measure of the average “Instruction days per skill assigned” was calculated
given the total number of days a student attended the program and the total
number of skills assigned to that student during the school year.

Strategies Used to Implement the Models

Data were also collected during both implementation years on the strategies used to
support the implementation of instructional models:

+ Staffing and support for instructors. The staffing strategy and support for
instructors in the enhanced program are evaluated using data primarily drawn
from the survey of the after-school program staff (enhanced program teach-
ers). These data are used to examine whether sites hired certified teachers
and operated the programs with the intended small groups of students (ap-
proximately 10 students per instructor). These data are also used to assess
whether instructors received upfront training, continued support, and daily
paid preparation. Additionally, data gathered by Bloom Associates, Inc., are
used to report on teacher turnover.

+ Amount of instruction offered. To measure the intensity of the program,
responses from the survey of after-school staft were used to calculate how
many minutes of instruction were offered each week. Additionally, in order
to assess the amount of instruction being offered over the course of the
school year, a measure was created that combined the number of days over
the course of the school year that the enhanced program was offered, with the
number of minutes of instruction offered each week.

Service Contrast Measures

To measure the differences between the services received by students randomly as-
signed to the enhanced program group and the services received by students assigned to the

%Recall that district coordinators were responsible for supporting staff members in the enhanced program.
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regular program group, the project team collected data on various aspects of the service contrast
during both program years:

+ Service offerings. The survey of after-school program staff is used to de-
scribe the characteristics of staff in each type of after-school program (en-
hanced and regular), in terms of their qualifications and experience, as well
as the support provided to them. The responses of regular program staff are
also used to evaluate the nature of the services offered in the “business as
usual” setting (i.e., whether the regular after-school program focused on
math, reading, or mixed subjects and whether the help came in the form of
homework help, tutoring, or structured academic support). In addition, to fur-
ther evaluate the “business as usual” setting in the regular-program group,
two randomly selected regular-program-group teachers in each after-school
center were interviewed in the second year.

¢ Overall attendance in the after-school programs. Attendance data were
collected from students in the enhanced and regular program groups for the
days on which the enhanced program met, in order to determine whether the
enhanced program encouraged students to attend the after-school program
more frequently than those in the regular after-school program.

s Hours of academic instruction received. The difference in hours of aca-
demic instruction received by students in the enhanced and regular program
groups lies at the heart of the designed strategy and underlies the enhanced
program’s impacts. This key aspect of the service contrast is measured by
combining two data sources: (1) the attendance of students (enhanced and
regular) on the days that enhanced after-school support was provided and (2)
survey responses from the regular after-school program staff about whether
they provided academic instruction in the subject being tested, rather than
homework help, tutoring, or some other approach. For the enhanced program
group, all of the time spent in the enhanced program was focused on academ-
ic instruction. For the regular program group, hours were counted as “instruc-
tional hours” if regular program staff reported on the survey providing aca-
demic instruction in the subject being tested.’’

3!Total hours for students in the enhanced program group is calculated by multiplying each student's total
days of attendance by the length of the enhanced program session (in the first year of implementation: 45 minutes
in 14 centers and 60 minutes in one center; in the second year of implementation: 45 minutes in 11 centers and 60
minutes in four centers). Total hours for students in the regular program group is calculated by multiplying the
total number of days attended by the length of the enhanced program session (45 or 60 minutes, depending on the
(continued)
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s Other sources of academic support. Surveys of students and regular-
school-day teachers were used to collect information on any additional
sources of academic support that students might have received during the
regular school day, or outside the regular school day, but not during the en-
hanced or regular after-school program. The purpose of this data collection
effort is to assess whether the service contrast was diluted by any supplemen-
tal services that students in the regular program group sought out in response
to not having been selected for the enhanced after-school program.

Analytic Methods and Procedures

The experimental impact estimates presented in this report are of the effect of the intent
fo treat students with one year or two years of enhanced services. For this reason, in order to
estimate the impact of the enhanced programs on student achievement, it is necessary to
compare the experiences of a group of students who were offered the after-school enhanced
program with a similar group of students who were offered the regular program. As discussed
earlier in this chapter, random assignment was used to determine who would be offered the
enhanced program. This creates the expectation that students assigned to the enhanced and
regular program are similar on observed and unobserved characteristics prior to the intervention.
Because of random assignment, students assigned to the regular program can serve as a bench-
mark, or “counterfactual,” for how students selected for the enhanced program would have
performed had they remained in the regular program. Thus, any subsequent differences
between the outcomes of students in the enhanced and regular program can be fairly attributed
to the effect of offering the enhanced program. (For a detailed explanation of how the outcome
levels of students in the enhanced and regular program groups are calculated and presented
throughout this report, see Box 2.1.)

This section discusses the technical issues related to estimating the impact of offering
the enhanced programs on student achievement and other outcomes. First, it discusses the
statistical model used to estimate impacts. It then reviews the sample sizes for each analysis and
the implications for statistical power.

center), then by the proportion of regular program staff within the center who reported providing structured
instruction. If no regular program staff in a center indicated that they provide structured instruction, then total
hours for students in that center is zero. Note that staff reports of academic instruction are subject to recall and
other biases.
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Box 2.1

Description of the Calculation and Presentation of Outcome Levels

Throughout the report, when a table is presented to report estimated program impacts, the
mean outcome levels for the enhanced and the regular program groups are reported, to
provide context for interpreting the estimated differences. Program impacts are estimated
using an impact regression model that uses all available observations from both the en-
hanced program group and the regular program group, and the mean outcome levels are
calculated by using the same impact regression model.

When calculating the regression-adjusted mean outcome levels for the enhanced and regular
after-school program groups, the adjustment is made using the observed mean covariate val-
ues for the enhanced program group in the impact regression model. In other words, means
for both groups are “regression-adjusted” using a common set of baseline covariate values:
the enhanced program group’s observed means.

By adjusting based on the observed mean covariate values for the enhanced program group,
the tables report:

s  Observed mean outcome levels for students randomly assigned to the enhanced program
group, and

s Regression-adjusted mean outcome levels for students randomly assigned to the regular
program group, using the observed mean covariate values for the enhanced program
group as the basis for the adjustment

By presenting the observed mean outcome values for the enhanced program group, the dis-
cussion is based on the actual mean outcomes for the enhanced program group, which makes
it possible to compare these actual values with those for other reference groups or for the
same group of students over time. The reported mean outcome level for the regular after-
school program group also has a straightforward interpretation: it provides an unbiased esti-
mate of how the enhanced program group students would have performed had they not been
assigned to the enhanced program. In other words, it represents the “‘counterfactual.”

Throughout the text of this report, when presenting these outcome levels, the observed mean
level for the enhanced program group is referred to as the ‘‘enhanced program group” mean.
The mean value for the counterfactual, or the regression-adjusted mean for the regular pro-
gram group, is referred to as the “regular program group” mean. In addition, observed means
(adjusted only for randomization strata) for both the enhanced program group and the regular
program group are included in Appendix G and Appendix H, Tables G.3, G.6, H.3, and H.6.
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Primary Impact Analyses

Statistical Model and Presentation of Impacts

All of the impact analyses use ordinary least squares (OLS) regression to estimate the
difference in outcomes between students in the enhanced and regular program group, adjusted
for random assignment strata. In order to improve the precision of the impact estimates, the
analysis also controls for differences between the enhanced and regular group in their prior
achievement levels and the following student characteristics: individual-level pretest measures,
gender, race/ethnicity, free/reduced-price lunch status, age, whether a student is from a single-
adult household, whether a student is overage for grade, and the mother’s education level.
Because centers were selected purposefully and are not a random sample of a larger population
of centers, the analyses do not attempt to statistically generalize the results beyond the 27 after-
school centers in the study. Details on the statistical model can be found in Appendix G and
Appendix H. For the purposes of this report, statistical significance is indicated in the tables by
an asterisk (*) when the p-value of the impact estimate is less than or equal to 5 percent.

In order to help the reader interpret the findings, impact estimates are presented both in
their original metric and in effect-size units. Effect sizes provide an indication of the magnitude
of the impact estimates relative to the overall variation in the outcome of interest for students in
the study sample. For the purposes of the impact analysis, effect sizes are calculated as a
proportion of the standard deviation of the outcome for students in the regular program group at
follow-up. The standard deviation for the regular program group reflects the expected variability
in the outcome of interest that one would find in the absence of the enhanced program. The
impact effect size, therefore, provides an indication of how much the enhanced program moved
students along this variability in expected performance.

Where there are multiple outcomes for the same sample of students, a multiple compar-
isons adjustment will be applied using the Benjamini-Hochberg procedure (Benjamini and
Hochberg, 1995). In particular, this adjustment will be applied to the two-year reading sample
that examines two reading outcomes, SAT 10 scores and DIBELS oral reading fluency. Note
that the SAT 10 total score is the qualifying measure for the subtests so the subtests are not
included in this test of multiple comparisons. Additionally, no adjustments are made for any of
the math samples as the SAT 10 is the only academic outcome.

Secondary and Exploratory Analyses

Impacts on several secondary outcomes are also examined, using the same samples and
statistical models described above. This includes impacts on students’ homework completion
and other in-school behaviors, as well as impacts on locally administered standardized tests.
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In addition, the report presents findings from two sets of non-experimental exploratory
analyses that were conducted for the purpose of examining questions that cannot be answered
within the randomized experiment. Note that these two sets of exploratory analyses are not
based on the experimental design of the study and may not reflect true causal relationships.

The first analysis examines the association between receiving two consecutive years of
enhanced after-school services and student achievement. Recall that some students who were
assigned to two years of the enhanced program did not participate in the program for a second
year. Note, however, that the number of years of enhanced services that students receive could
be related to their experience in the enhanced program in the first year of the study. For exam-
ple, students who chose to receive enhanced services for two school years (i.e., applicants in the
EE; group) may be those who felt that they particularly benefited from the enhanced program
in the first year. Conversely, students who chose to receive only one year of enhanced services
(i.e., nonapplicants in the EE, group) could be students who felt that they did not benefit at all
from the enhanced program in the first year. In other words, students self-select themselves into
different amounts of enhanced instruction. As a result of this self-selection, students in the RjR,
group (who did noft receive enhanced services) may no longer provide the right counterfactual
for what would have happened to students who received two years (or one year) of enhanced
services in the absence of the enhanced program. Nor is it possible to identify which students in
the RiR, group would have made similar participation decisions had they been invited to enroll
in the enhanced after-school program in the first year. Thus, using an instrumental variables
approach, the first exploratory analysis makes adjustments for enhanced program students in the
two-year sample who did not attend the program during any of the second year. Details on the
analysis are provided in Appendix I.

The second exploratory analysis uses both Cohort 1 and Cohort 2 samples and ex-
amines whether the impact of offering students the opportunity to participate in one year of
enhanced services, either during the first or second study year, is associated with particular
school or implementation characteristics. 4 priori, impacts were hypothesized to be greater in
centers where: the staff turnover is less, the service contrast is greater, the program’s instruc-
tional approach to the subject was similar to that use during the school day, students were
receiving fewer hours of school-day instruction in the subject, the student-teacher ratio after
school was smaller than that during the school day, the students were needier, and when the
quality of the school day instruction was not sufficient to allow it to meets its Adequate Yearly
Progress (AYP) goals.

The three measures of program implementation included in the correlational analyses
are: whether one or more teachers teaching the enhanced program left during the school year
(included as a measure of disruption in instruction); the number of days over the course of the
school year that the enhanced math program was offered (included as a measure of program
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dosage); and the difference between the total hours of after-school academic instruction re-
ceived by students in the enhanced program group relative to students in the regular program
group (a measure of service contrast). Five measures of the local school context capture the
characteristics of the regular school day, as well as the characteristics of the school’s student
body: the instructional approach of the school-day curricula (available for the math sample but
not for the reading sample);** how much time is spent in the regular school day on instruction in
math or reading;”® whether the school meets its Adequate Yearly Progress (AYP) goals;*
whether the in-school student-to-teacher ratio is greater than the student-teacher ratio in the
after-school program (13:1);® and what proportion of students in the school receive free or
reduced-price lunch (a measure of the students’ neediness).***’

The analysis is based on an impact model that includes a set of interactions between
treatment status (i.e., whether a student was assigned to the enhanced or regular program) and
various school and program characteristics. The coefficient on these interactions represents the

*2Students who are struggling during the school day may benefit from an alternative instructional approach
after school. This information is not available for the reading sample because not enough was known about the
reading curricula used during the regular school day to assess the similarity of the school-day curriculum with the
enhanced after-school reading program’s materials.

*3 Additional time in math or reading may have a greater benefit for students who spend less time on this topic
during the school day.

*Data on whether a school met its AYP goals were obtained from each state’s Department of Education
Web site.

»The planned student-teacher ratio was 10:1; however, up to 13 students were randomly assigned to each
class, in order to account for the possibility that some students might not attend on a given day.

*Data on the student-teacher ratio and the proportion of student receiving free or reduced-price lunch come
from the National Center for Education Statistics’ Common Core of Data (CCD), which compiles school-level
demographic information. At the time of writing, 2006-2007 data (corresponding to the second year of the study)
were not yet available. Given that these two characteristics are unlikely to have changed substantially in one year,
schools in the second year of the study were assigned their value from the prior year (2005-2006).

*"Three additional school-level measures were available for the second year of program implementation. The
first is the average yearly achievement gain of students in the school, which serves as a proxy for the level and
quality of instruction and leadership at the school.

The second measure is the percentage of enhanced program teachers in the second year of the study who
also taught during the first year (i.e., “returning” teachers). This measure is intended to gauge program
implementation strength, since one would expect returning teachers to be better able to deliver the enhanced
curriculum than new teachers.

The analysis based on math centers also includes a third additional measure: an indicator of whether, on
average, students in the enhanced program spent fewer than four days on each math skill pack assigned by the
teacher (where four days is the center-level average in the sample). This indicator serves as a measure of
teachers’ instructional pacing.

Given the availability of these additional measures, a separate analysis was conducted focusing on the second
year of the study only (i.e., 15 center-level impacts in the Cohort 2 sample for math and 12 center-level impacts in
the sample for reading) and using all available school-level characteristics in the second year of the study.
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association between impacts and the school and program characteristics. Details on the statistic-
al model and measures of school and program characteristics are provided in Appendix J.

Sample Sizes and Statistical Power

An important goal of the study design was to ensure that the sample size would be suf-
ficient to enable the study to detect program effects of reasonable magnitude (if they exist). The
number of students in the sample is a crucial factor that determines the degree to which the
impacts on student achievement and other outcomes can be estimated with enough precision to
reject with confidence the hypothesis that the program had no effect. In general, larger sample
sizes provide more precise impact estimates. A common way to represent statistical precision is
through the “minimum detectable effect size” (MDES). Formally, the MDES is the smallest
true program impact (scaled as an effect size) that can be detected with a reasonable degree of
power (80 percent) for a given level of statistical significance (5 percent).

The MDES for each analysis sample used in the impact analyses are presented below,
with additional details on these MDES calculations provided in Appendix B. These analysis
samples are limited to students with data on both the follow-up SAT 10 assessment and the
regular-school-day teacher survey.”® Analysis that eliminates this second inclusion criterion,
thereby increasing each sample by between one and 18 students, are presented in Appendix G.

Impact of offering students one year of enhanced services

In the math centers, the sample for the analysis includes 1,144 students in Cohort 1 and
792 students in Cohort 2. For the Cohort 1 sample, the study can detect one-year impacts of
0.10 standard deviation or larger and, for the Cohort 2 sample, 0.15 standard deviation or larger.
This translates into an impact of 3.9 and 5.9 scaled score points on the SAT 10 total math test
for Cohorts 1 and 2, respectively. For Cohort 1, this is equivalent to 22 percent, and, for Cohort
2, 33 percent of the expected improvement of students in grades two through five nationally.*

*These instruments were administered at the end of each implementation year. See Appendix C (math) and
Appendix D (reading) for details on response rates and the characteristics of students in the analysis samples.

*The expected annual growth in average SAT 10 total math scores for a nationally representative sample
of students (based on normed data from the test developers) with the same grade composition as the one-year
samples is 18 scaled score points (this expected growth is weighted to reflect the distribution of students across
grades in the cohort samples combined). Specifically, a weighted average of fall scores of nationally represent-
ative second-, third-, fourth-, and fifth-graders is calculated where the weights are the proportion in the one-
year sample that were in these grades at baseline. This weighted average is subtracted from the weighted
average of spring scores of nationally representative second-, third-, fourth-, and fifth-graders (the weights are
the same as before).
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In the reading centers, the sample for the analysis includes 905 students in Cohort 1and
626 students in Cohort 2. For the Cohort 1 sample, the study can detect one-year impacts of
0.11 standard deviation or larger, and, for the Cohort 2 sample, it can detect impacts of 0.14
standard deviation or larger. This translates into an impact of 4.3 and 5.5 scaled score points on
the SAT 10 total reading test for Cohort 1 and 2, respectively. For Cohort 1, this is equivalent to
45 percent, and, for Cohort 2, 57 percent of the expected improvement of students in grades two
through five nationally.*’

Impact of offering students two years of enhanced services

The two-year sample for the analysis includes 367 students in the math centers and 270
students in the reading centers. Thus, the study is equipped to detect two-year impacts of 0.21
standard deviation or larger for the math program and 0.23 standard deviation or larger for the
reading program, approximately double the impact in the first year in each subject area. To put
these findings in context, the test score growth for a nationally representative sample of students
with the same grade composition in each period as the two-year sample is also presented.
However, no systematic statistical analysis was performed to test the significance of differences
between the study sample and the nationally representative sample.

“'The expected annual growth in average SAT 10 total reading scores for a nationally representative sample
of students (based on normed data from the test developers) with the same grade composition as the one-year
samples is 9.6 scaled score points. Again, as stated above, this expected growth is weighted to reflect the
distribution of students across grades in the samples.
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Chapter 3

Implementation of the Enhanced After-School
Math Program

This chapter begins by describing the 15 after-school centers that implemented the en-
hanced math instruction for both years of the evaluation. It then presents the intended design of
the enhanced math instruction and the implementation findings for both the structural and
instructional elements of the program.

Centers in the Math Study Sample

Table 3.1 presents the characteristics of schools in school year 2005-2006 that house the
15 after-school centers that implemented the enhanced math program over two school years. As
shown in this table, six schools are located in a large or midsize city, five are within the urban
fringe of a large or midsize city, and four are in a large or small town or rural area. Four of the
15 schools did not meet the Adequate Yearly Progress (AYP) goals set by their state under the
federal No Child Left Behind Act in school year 2006-2007.*" Slightly less than 40 percent of
the students in the schools are black (38 percent), approximately one-third (35 percent) are
white, 22 percent are Hispanic, 3 percent are Asian, and approximately 1 percent are American
Indian.*” While the types of communities surrounding these centers vary, 69 percent of all
students in these schools come from low-income families.* The average student-to-teacher ratio
in these schools is 15:1.

During the regular school day, students in 10 of the 15 schools received 60 minutes or
less of math instruction, with five schools offering more than 60 minutes (see Table 3.2).* In all
of these schools, the school-day instructional approach varies. Eight schools in the study sample
use an instructional approach during the day that has a format of math topic sections within

*'Data on whether a school met its AYP goals were obtained from each state’s Department of Education
Web site.

*’Rounding may cause slight discrepancies in calculating sums and differences.

“This information comes from the 2005-2006 National Center for Education Statistics’ Common Core of
Data (CCD), which compiles school-level demographic data, including school locale, ethnicity, and free or
reduced-price lunch status. The proportion of low-income families is defined as the proportion of students in a
school who are eligible for free or reduced-price lunch. School locale designations fall into one of eight
categories: large city, midsize city, urban fringe of a large city, urban fringe of a midsize city, large town, small
town, rural (outside core-based statistical area), and rural (inside core-based statistical area).

*School administrators were asked how many minutes teachers spend per day teaching math to their stu-
dents. The responses were not a precise number of minutes, so a continuous measure of minutes is not used.
Instead, groups were created around the most common response of offering 60 minutes.
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The Evaluation of Academic Instruction in After-School Programs
Table 3.1

Characteristics of Schools Housing After-School
Centers Implementing the Enhanced Math Program

Characteristic

Number of schools

School setting”

Large or midsize city 6
Urban fringe of a large or midsize city 5
Large or small town, or rural area 4
Schools not making Adequate Yearly Progress (AYP) goals 4
Composition of student body
Race/ethnicity of students (%)
Black 38.04
White 3541
Hispanic 21.73
Asian 2.53
American Indian 0.52
Low-income students® (%) 69.21
Average student-to-teacher ratio 15:1

Sample size (total = 15)

SOURCES: All school-level characteristics were collected from the Common Core of Data
(CCD) Web site, except for AYP status, which was collected from each state's Department
of Education Web site. CCD data reflect the 2005-2006 school year (the first year of
implementation), which is the most recent year for which data are available. AYP status data
reflect the 2006-2007 school year.

NOTES: The composition of the student body is calculated by averaging the proportion of
students within each school across all schools.
aNational Center for Education Statistics category designations, retrieved August 8, 2007.
bA student is defined as low-income if the student is eligible for free/reduced-price lunch.
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The Evaluation of Academic Instruction in After-School Programs
Table 3.2

Characteristics of the Regular School Day in Schools
Housing After-School Centers Implementing the Enhanced Math Program

Number of
Regular-School-Day Characteristic Schools
Minutes of math instruction offered
Number of schools with 60 minutes or less 10
Number of schools with more than 60 minutes 5

Math materials/curricula®

Everyday Mathematics (Wright Group/McGraw-Hill)
Harcourt

Houghton Mifflin Math

McGraw-Hill

Saxon

Scott Foresman-Addison Wesley Mathematics

Sample size (total = 15)

SOURCES: Data were collected from research staff interviews with point persons and phone calls made to
schools and districts in spring 2007 in regard to the 2005-2006 school year (the first year of
implementation).

NOTES: Data reflect grades 2 through 5 only. School and district staff were asked for the names and
publishers of the math curricula and the amount of time spent on math instruction in each of grades 2
through 5 during the regular school day in the 2005-2006 school year. Responses regarding curricula varied
in specificity.

aThe number of schools using the listed curricula is not presented because some schools use different
curricula for different grades.

| {
problems, and a few application problems (word problems) and a mixed/cumulative review
section at the end of each section and chapter (for example, Scott Foresman-Addison Wesley,
Harcourt, McGraw-Hill, Houghton Mifflin). Another seven schools use an approach that is
either unit-based (units are longer than chapters) and are investigation-driven with comparative-
ly fewer practice problems and involving interconnected subproblems (for example, Every Day
Math) or that employs a direct instructional approach organized by lessons with spiraled

curriculum (for example, Saxon).
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The Enhanced After-School Program Instructional Model

Harcourt School Publishers was selected to adapt its existing Intervention materials for
an after-school program titled Mathletics, built around five mathematical themes or strands:
numbers and operations, measurement, geometry, algebra and functions, and data analysis and
probability. The program in each grade covers all five math strands, with sections for specific
skills within each strand. For example, the second-grade curriculum covers four specific skills
under “Place Value: Counting to 100,” another five specific skills related to “Place Value: Two-
Digit Numbers,” and so forth, up to a total of 65 skills across the five math strands. The program
is designed to teach prerequisite skills that should have been learned in prior school years but
were not mastered by the students needing help in math. The Harcourt math program provides a
combination of development of math concepts and of specific math computational skills.

Students are grouped by grade, with separate materials for grades two through five.
Daily 45-minute periods are modeled after a gym exercise session. Each class period includes a
short warm-up problem for all students, followed by two 15-minute workout rotations focused
on individual skill-building, and a final whole-group cool-down activity that is directly related
to the topic of the warm-up activity to complete the session.

Students are expected to progress through material during the workout at their own rate.
Each small cluster of skills begins with a pretest to determine whether the student should skip
the cluster or undertake it and ends with a posttest to determine whether a student has mastered
the material or needs additional help. Because students’ math skills and learning vary at the
outset and some students progress more rapidly than others, this leads to a “spread” in the topics
under study in a class of students. Four-page, paper-and-pencil instruction and practice packets
(called “skill packs”) are a part of the program. Pages 1 and 2 of each pack provide instruction
on the skill (done with the teacher), alternative instructional methods to convey the concept if a
student does not grasp key concepts, guided practice, independent practice, and a quick assess-
ment to determine whether a student is ready to continue working independently. Page 3
includes sections for problem-solving, vocabulary development, conceptual understanding, and
a review (including concepts covered earlier), with page 4 presenting an activity for reasoning,
problem-solving, and the application of the skill. The program also includes board games; a
math card game to build math fluency; hands-on activities; projects; and computer activities for
guided instruction, practice, or enrichment. Teachers are trained to use a Planning Guide to
diagnose a student’s performance on the pretests and to determine which program activities are
appropriate for the student. Students chart their daily progress with a “My Math Fitness Plan”
chart, which lists assignments and their completion.

In classrooms using the Harcourt Mathletics program, all students participate in the ini-
tial warm-up exercise with the teacher. The teacher presents the students with one math prob-
lem. Students work independently to solve the problem, and then the teacher goes over the
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solution to the problem, walking the students through each step and allowing students to
volunteer answers. Students then break into small groups or do individual work during the
workout section of the class, with two 15-minute rotations. In each 15-minute workout rotation,
the teacher works in a small group with two to three students on a specific math topic or skill to
begin a skill pack, while the remaining students are working on their own on pre- or posttests or
completing skill packs or computer math activities; some students work in pairs on math games
as well. Over the course of a week, the teacher tries to meet with each student at least twice,
with the goal of having students complete work on at least one or two skill packs per week.
After the workout section, students return to the larger group for the cool-down, which again
involves the students independently working on one problem and then reviewing the answer
together. Given the structure described, this program requires teachers to set up their classrooms
with work stations for the various types of activities and to help students handle the transitions
between the activities. Teachers using this math program provide differentiated instruction to
the students who are working on a variety of skills and activities, depending on their individua-
lized education plan.

Implementation Findings

This section presents the implementation findings for both the structural and instruc-
tional elements of the program and the implementation challenges encountered. As described in
Chapter 2, it draws on surveys of after-school program staff involved in its operation, conducted
by the research staff; structured protocol observations of implementation of Mathletics, con-
ducted by district coordinators; interviews with district coordinators and teachers of the en-
hanced after-school program, conducted by the research staff; and attendance records.

Implementation findings are presented by implementation year in Table 3.3. Addition-
ally, as after-school teachers and centers became more experienced with the delivery of the
intervention, program implementation may have improved. Thus, this section also examines
whether implementation differed between the two years of the study. In instances where
implementation did not differ between the two years and findings for each year are presented in
Table 3.3, only first implementation year findings are discussed in the text.
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The Evaluation of Academic Instruction in After-School Programs
Table 3.3

Characteristics of and Support for Enhanced Math Program Staff

P-Value
for the
Estimated
Service Offering Year 1 Year 2 Difference Difference
Structural Elements
Staffing
Certified in elementary education (%) 98.36 95.59 2.77 0.18
Years of elementary school teaching experience (%)
No experience 0.00 4.41 -4.41
1-2 years 9.84 7.35 2.48
3-4 years 13.11 11.76 1.35
More than 4 years 77.05 76.47 0.58
chi-square 0.94
Staff-youth ratio (youth enrolled) 8.67 9.03 -0.36 0.20
Staff-youth ratio (actually attended) 8.09 8.58 -0.49 0.08
The Amount of Instruction Offered
Hours of instruction offered 75.13 72.49 2.64 0.40
Support for Staff
High-quality training to carry out activity (%)
Very true 66.67 81.16 -14.49
Sort of true, not very true, or not at all true 33.33 18.84 14.49
chi-square 0.13
Had enough materials and equipment to carry out work (%)
Very true 67.21 75.36 -8.15
Sort of true, not very true, or not at all true 32.79 24.64 8.15
chi-square 0.23
Amount of paid preparation time to carry out activity (%)
No minutes to less than 30 minutes per day 8.47 10.29 -1.82
30 or more minutes per day 91.53 89.71 1.82
chi-square 0.73
Ongoing support from district for how to teach
children in activity (%)
Very true 75.00 88.24 -13.24
Sort of true, not very true, or not at all true 25.00 11.76 13.24
chi-square * 0.04
(continued)
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Table 3.3 (continued)

P-Value
for the
Estimated
Service Offering Year 1 Year 2 Difference Difference
Instructional Elements
Teachers' Assessment of the Content of the Program
Materials were appropriate for students (%) 91.80 98.55 -6.75 0.09
Material difficulty (%)
At about the right level of difficulty 85.71 91.30 -5.59
Too easy 8.93 4.35 4.58
Too challenging 5.36 4.35 1.01
chi-square 0.13
Sample size (total = 130) 61 69

SOURCE: MDRC calculations are from the Evaluation of Academic Instruction in After-School Programs
after-school staff survey.

NOTE: Percentages are based on the number of staff who responded to the question.

Structural Elements*

The implementation of Mathletics was supported using a set of strategies related to
staffing, instructional hours, and support for instructors. These strategies were utilized in both
years of the study as intended, but some were provided with less intensity in the second year.
Following is a description of these implementation strategies and how they were implemented.*®

“Findings in this section are largely drawn from the After-School Staff Survey, which was completed at
the midpoint of both school years by all staff providing academic support to students in the participating after-
school centers to gain information about instructors’ impressions of and interactions with the intervention. The
staff surveys were given to all teachers in the second year, regardless of whether it was their first or second
time teaching in the enhanced after-school program. In the first year, 90 percent of staff (61 of 68) responded to
the survey; in the second year, 99 percent of staff (69 of 70) responded to the survey. Among the staff
responding to the survey, not all staff answered every question. Throughout this section, percentages are out of
the 61 staff in the first year or 69 staff in the second year who responded to the survey, unless indicated
otherwise.

“Sites trained a substitute teacher to teach Mathletics, but these individuals are not included in the find-
ings of this section unless they replaced a regular teacher prior to the time that the after-school staff survey
was fielded.
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Staffing

There are two key staffing strategies: (1) hiring certified teachers as instructors, with a
preference for experienced teachers who also are able to make a full-year commitment to the
program, and (2) establishing 10:1 student-to-teacher ratios for instruction. Additionally, when
the study was extended to include a second year of program operations, every effort was made
to recruit back staff from the first program year.

Based on responses to the survey of after-school staff, certified teachers with experience
were hired as intended. And centers across both years did not statistically differ in the propor-
tion of certified staff and staff with varying degrees of experience. Specifically, in the first year,
98 percent of Mathletics instructors were certified teachers, and 77 percent of teachers had more
than four years of elementary school teaching experience.

In both implementation years, random assignment was conducted in a manner to pro-
duce enhanced program groups of 10 to 13 students per grade, which allowed for some attrition
and absences and still maintain an average class size of 10 students. When surveyed, Mathletics
instructors in both years reported an average of nine students enrolled in their 