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PART B. COLLECTION OF INFORMATION EMPLOYING STATISTICAL METHODS

Finding creative ways to redeploy existing teachers in the classroom may yield academic
benefits to students at little cost. One such strategy is departmentalized instruction, where each
teacher specializes in teaching certain subjects to multiple classes of students instead of teaching
all subjects to a single class of students (self-contained instruction). While nearly ubiquitous in
secondary schools, departmentalization has only recently become more popular in upper
elementary grades and is an improvement strategy that low-performing elementary schools
identified under the Every Student Succeeds Act (ESSA) may consider adopting. The
Department, through its Institute of Education Sciences (IES), received OMB clearance in 2018
to collect information for an evaluation that will provide valuable evidence on the
implementation and outcomes of teachers and students as they departmentalize in fourth and fifth
grades.! However, the coronavirus pandemic during the 2019-20 and 2020-21 school years
created substantial delays in data availability. The purpose of this new package is to request an
extension of the original approved timeline so that it is possible to finish collecting the district
administrative records needed for the evaluation.

The justification for this evaluation and the associated data collection was detailed in the
original approved Supporting Statement, and remains the same. The details of the statistical
methods were also included in the original Supporting Statement Part B. A streamlined version is
provided in this submission below, including updates to reflect the fact that the study sample has
already been established.

B1l. Respondent universe and sample design

The evaluation recruited a purposive sample of 90 elementary schools from 12 school
districts from across the United States. The study did not statistically sample districts or schools,
and thus will not make statements that generalize beyond the districts and schools in the study.
The 90 elementary schools had self-contained classrooms in grades 4 and 5 at the time of
recruitment. Approximately half of the schools implemented departmentalized instruction in
grades 4 and 5 (the treatment group), while the other half continued to use self-contained
classrooms in these grades (the comparison group) for the two-year duration of the evaluation.

B2. Information collection procedures
a.  Statistical methods for sample selection

The study recruited a purposive sample of 12 districts that together include 90 schools that
were eligible for and willing to participate in the study. Schools were eligible for the study if
they contained fourth and fifth grades that were not departmentalized at the time of recruitment.
All fourth and fifth grade students enrolled in the schools participating in the study were
included in the evaluation. The study team will be collecting administrative data on student
characteristics and test scores, enabled through a Memorandum of Understanding (MOU) that
was established with each participating district.

' OMB Control Number 1850-0942 (hittps://www.reginfo.gov/public/do/PRAViewICR?ref nbr=201801-1850-001)



https://www.reginfo.gov/public/do/PRAViewICR?ref_nbr=201801-1850-001
https://www.reginfo.gov/public/do/PRAViewDocument?ref_nbr=201801-1850-001
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b. Data collection

This study includes multiple data collection activities, which were summarized in detail in
the original approved Supporting Statement. Importantly, this new package is requesting an
extension to complete the collection of one key aspect of the data: district administrative records.
These records will include information on students and their teachers (Appendix A). To estimate
the outcomes related to departmentalized instruction, records will be collected on students’ test
scores in reading and math, as well as data on student attendance and disciplinary incidents.
Similarly, district administrative data on teachers’ school assignments will be used to examine
teacher retention outcomes related to departmentalized instruction.

c¢.  Estimation procedures

The evaluation will include three broad sets of analyses: (1) outcomes analyses comparing
students and teachers using departmentalized instruction vs. self-contained instruction; (2)
analogous outcomes analyses for key subgroups of interest; and (3) implementation analyses to
learn about study schools’ experiences and challenges implementing departmentalized
instruction.

Key outcomes of interest from the administrative records data include:

¢  Students’ reading and math achievement
e  Student behaviors, including attendance and disciplinary incidents
e Teacher retention (overall and for higher- and lower-performing teachers)

The study will use the following general regression model:

1) Vs :.f’T..-:.. + .]J-JE. wha T -'3';'_".: +'£::.--.. ,
where i is the outcome for individual ! (either teacher or student) in school *, block b , and
district @ ; X is a set of student-, teacher-, and school-level covariates; Z, is a set of
indicators for the study’s blocks (matched pairs of schools); L indicates whether the school
was assigned to departmentalize instruction; . is an individual-level error term; and © and *’
are parameter vectors. The coefficient / represents the average impact of departmentalized

instruction. The baseline characteristics in X will include:

¢  (for student-level outcomes) student characteristics, such as test scores from the year
before the intervention, gender, race/ethnicity, free or reduced-price lunch eligibility,
special education status, and English learner status

e  (for teacher-level outcomes) teacher characteristics, such as demographic
characteristics, age, experience, and educational background

e  (for both student- and teacher-level outcomes) school-level characteristics, such as
school-level student achievement and demographics.



https://www.reginfo.gov/public/do/PRAViewDocument?ref_nbr=201801-1850-001
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When estimating student achievement models, the outcome of interest will be a student’s
state standardized test score in reading or math. For comparability across states, the study team
will convert state test scores to z-scores, subtracting off the mean and dividing by the standard
deviation of scores for all students in that state and grade level. For teacher-level outcomes, a
similar model will be used at the teacher level. In each analysis, schools will be weighted equally
and standard errors clustered at the school level.

Subgroup analyses. To help districts and schools decide whether to switch from self-
contained classrooms to departmentalized instruction, it can be valuable to know if the evidence
on departmentalization differs when principals have access to teachers’ math and reading
effectiveness scores and when they do not. Districts and schools may also want to know whether
the evidence on departmentalization varies for different types of students. For example, if
departmentalization seems to have better outcomes for high-achieving students, but not low-
achieving students, schools with many low-achieving students may decide not to implement
departmentalization.

The study team will estimate these outcomes for various subgroups, including:

¢ Districts that do and do not have teacher effectiveness measures
e  Students with high and low pre-intervention achievement
e  Students who are and are not eligible for free and reduced-price lunch

® Special education students

Implementation analyses. Understanding the implementation experiences and challenges
of schools selected to departmentalize instruction for the study will provide important
information for other districts and schools considering departmentalizing instruction in upper
elementary grades. The implementation analyses will support replication of study schools’
approaches to departmentalized instruction in other districts and provide important context for
interpreting the outcomes analyses.

The implementation analysis will describe schools’ approaches to departmentalization and
benefits and challenges encountered, from the perspective of both teachers and principals. The
analysis will document the structure of departmentalization in treatment schools, how schools
assigned teachers to subjects, and any implementation challenges. In both treatment and
comparison schools, the study will document time for instruction, planning, and teacher
professional development.

d. Degree of accuracy needed

The study team estimates that the realized sample size for the study (90 schools and 12
districts) will achieve an approximate minimum detectable effect size of 0.11 standard deviations
on student achievement and 11 percentage points on teacher retention. Using a 50 percent
subsample of schools — such as for the subgroup analyses based on whether principals have
access to effectiveness scores when they make teacher assignment decisions — the study can
achieve approximate minimum detectable effects of 0.16 standard deviations on student
achievement and 16 percentage points on teacher retention.
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These estimated minimum detectable effects represent meaningful and realistic impacts that
balance policy relevance against the costs of data collection. The estimated minimum detectable
effects for student achievement (0.11) are similar to the impacts of pay-for-performance on
students’ math achievement in 5 out of 10 districts that participated in IES’s Teacher Incentive
Fund intervention (Wellington et al. 2016) and the 0.13 impact of being taught by a Teaching
Fellows math teacher rather than a math teacher from a less selective alternative route into
teaching (Clark et al. 2013). For teacher retention, the estimated minimum detectable effects are
similar to the 11-percentage point impact that Clotfelter et al. (2008) found for a program
providing small retention bonuses to North Carolina teachers in high-poverty schools.

Table B.1 displays minimum detectable effects for the full sample of schools as well as a 50
percent subsample. The study design will maximize validity and power to detect impacts by
matching schools with similar characteristics into blocks within each district. The characteristics
used to match schools will include average school baseline performance and socioeconomic
status of students (as measured by free or reduced-price lunch receipt). Since the fourth- and
fifth-grade students in the study will have baseline test scores from third- and fourth-grade
assessments, the study team will also use students’ prior test scores as covariates in the impact
analysis to increase statistical power.

The calculations in Table B.1 assume the following: (1) 80 percent power and a 5 percent
significance level for a two-tailed test; (2) each school has an average of 3 fourth grade teachers
and 66 students; (3) the school-level intracluster correlation is 0.16 for student outcomes and
0.02 for teacher retention; (4) the percentages of the between-school and within-school variances
explained by covariates are 80 and 40 percent for student test scores, and 20 and 10 percent for
teacher retention; (5) 64 percent of comparison school teachers will be retained across two years.
Assumptions on the clustering of outcomes and the explanatory power of covariates for the
student analyses are based on data from five large random assignment education evaluations
(Deke et al. 2010). Assumptions for the analyses of teacher retention across two years come from
a random assignment study of pay-for-performance for teachers (Wellington et al. 2016).

Table B.1. Minimum detectable effects

Minimum detectable effect

50 percent
Data source Outcome Full sample sub-sample
District records Students’ reading and math test scores 0.11 SDs 0.16 SDs
District records Teacher retention across 2 years 11 percentage 16 percentage
points points

SD = standard deviation.

e.  Unusual problems requiring specialized sampling procedures

There were no unusual problems requiring specialized sampling procedures.
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f. Use of periodic (less than annual) data collection to reduce burden

To limit respondent burden as much as possible, the evaluation has carefully considered
what is the minimum amount of data needed to answer the research questions and how to
structure the data collection. For example, the evaluation will request administrative data no
more than once a year, and whenever possible, will request multiple years of data within a single
request to reduce the number of separate requests.

B3. Methods for maximizing the response rate

The study will employ multiple strategies to maximize response rates while minimizing
burden on respondents, including establishing positive relationships with district staff and
accepting administrative data files in formats that are most convenient for districts. To reassure
respondents on the confidentiality of the data they provide, the study team will include a
statement on confidentiality and data collection requirements (Education Sciences Reform Act of
2002, Title I, Part E, Section 183) in all letters and data collection instruments. All Mathematica
staff have to sign a confidentiality pledge as well, to further protect respondent confidentiality
(see Appendix B).

Because an MOU was signed with each district as part of the agreement to participate in the
evaluation and because this MOU specified in detail all data requirements, the study team
anticipates full district participation for administrative records. To further solidify
administrators’ cooperation, the study team adhered to any additional data collection
requirements that districts may have had, such as preparing research applications and providing
documentation of institutional review board (IRB) approvals. Reducing districts’ burden in the
submission of study data will facilitate attaining a response rate of at least 85 percent on student
records and educator administrative data. Federal rules permit the Department and its designated
agents to collect student demographic and existing achievement data from schools and districts
without prior parental or student consent (Family Educational and Rights and Privacy Act
(FERPA) (20 U.S.C. 1232g; 34 CFR Part 99)). To maximize the response rate and minimize
burden on schools and parents, the study team will follow these federal rules.

B4. Tests of procedures

As much as possible, the data collection instruments for the study draw on forms that have
been used successfully in previous federal studies. The study team did not pretest the district
administrative records request, as the form was closely modeled on forms that have been
effectively used for other studies, such as the Impact of Teacher Feedback using Classroom
Videos and the Impact Evaluation of the Teacher Incentive Fund.

The study will provide a help desk for questions throughout the data collection period. Staff
will be trained to respond to frequently asked questions about the study and individual forms, so
they can provide technical assistance and report any issues that come up.

B5. Individuals consulted on statistical aspects of design

The individuals consulted on the statistical aspects of the design include:



https://ies.ed.gov/ncee/projects/evaluation/tq_incentive.asp
https://ies.ed.gov/ncee/projects/evaluation/tq_videos.asp
https://ies.ed.gov/ncee/projects/evaluation/tq_videos.asp
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Table B.2. Individuals consulted on statistical design

Name Title Telephone Number
Alison Wellington Principal Researcher, Mathematica 202-484-4696
Hanley Chiang Principal Researcher, Mathematica 617-674-8374
Melissa Clark Principal Researcher, Mathematica 609-750-3193
Mariesa Herrmann Senior Researcher, Mathematica 609-716-4544
Paul Burkander Researcher, Mathematica 609-945-6625
Susanne James-Burdumy  Vice President, Mathematica 609-275-2248
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