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Abstract Body
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Background / Context:
Description of prior research and its intellectual context.

The last two decades have witnessed a vast expansion in the use of education data to improve
classroom instruction and raise student achievement. Educators are making decisions using a
wide variety of data about students, including state accountability test scores; interim progress
test results; classroom tests, assignments, and homework; attendance, mobility, and grade-level
progression rates; as well as dropout and graduation rates (Allensworth & Easton, 2007; Marsh
et al., 2006; Hamilton et al., 2009). For those schools and districts that do manage to use data
effectively, significant gains in student achievement are possible. For example, Carlson et al.
(2011), in a multi-state randomized study covering 500 schools in 59 districts, found that a data-
driven reform initiative resulted in statistically significant improvement in student math
achievement. Faria et al. (2012) report that several research studies suggest that using a particular
type of data—formative assessment—can result in student achievement gains (Black, Harrison,
Lee, Marshall and Wiliam, 2002; Brookhart, 2001; Christman et al., 2009; Hayward, Priestley, &
Young, 2004; Heritage, 2007; Shepard, 2005; Black and Wiliam 1998a, b).

Schools and districts face important challenges in implementing increased data use for
instructional improvement. One key challenge is the need for teachers and administrators to have
“data literacy”—the skills to analyze data, and to use a variety of data sources to refine and
improve instruction (Halverson and Thomas 2007; Thessin 2007). Data systems and data
initiatives have grown at a much faster pace than educator training around data use. This reality
justifies the evaluation of a program such as TERC’s Using Data, which aims to provide teachers
with the needed training.

Purpose / Objective / Research Question / Focus of Study:
Description of the focus of the research.

Using school-level random assignment, this study seeks to estimate the causal impact of TERC’s
Using Data (UD) program on elementary teachers’ understanding and use of data to inform
mathematics instruction, and on the mathematics achievement of their fourth and fifth grade
students. The main questions we seek to answer are:

1. Atthe end of the first year of the intervention, do fourth and fifth grade students in
schools randomly assigned to the UD treatment program show greater levels of math
achievement as compared to their counterparts in control schools?

2. After the first year of the intervention, do UD-trained teachers in treatment schools report
greater data-use knowledge and skills and more-positive attitudes and beliefs about the
value of data to inform instruction as compared to their same-grade counterparts in
control schools?

3. After the first year of the intervention, do UD-trained teachers in treatment schools
reportedly make more use of data or work more frequently with data in a collaborative
setting, as compared to their same-grade counterparts in control schools? in comparison
to control teachers?
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We also consider a number of additional questions, including examining differences in effects on
student achievement among different subgroups of students. A supplementary mixed-methods
analysis will examine program implementation and will serve to contextualize the student
achievement findings by describing the variation in program implementation across schools and
suggesting some reasons for that variation.

Setting:
Description of the research location.

A large, urban district in the southeastern U. S. joined the study in March 2011, agreeing to
implement the Using Data program. Mathematics test scores in the district lag behind those of
the state overall, and behind those of other large urban districts in the state. More than half of
students in the district are eligible for participation in the free or reduced price lunch program.
Eight percent of students are Hispanic, and 15 percent have Individual Learning Plans.

Population / Participants / Subjects:
Description of the participants in the study: who, how many, key features, or characteristics.

Sixty schools were randomized into the treatment group (30 schools) or the control group (30
schools), with an average of four teacher participants and one data coach from each school taking
on the same treatment condition as their school. Our sample includes over 11,000 students and
800 math teachers in the 60 schools. Block randomization has given us a well-balanced sample
across a number of important school characteristics, including students’ prior test scores, racial
composition, and eligibility for free or reduced price lunch (Table 2).

Intervention / Program / Practice:
Description of the intervention, program, or practice, including details of administration and duration.

The Using Data Program, which was developed with funding from an NSF grant by researchers
at TERC and WestEd, provides professional development and technical assistance aimed at
helping teachers improve instruction through the collaborative analysis of student data and
development and implementation of action plans to address systemic learning problems. The UD
program as tested in this study rolls out over a 2-year period. Data teams formed as part of the
program consist of four participating teachers and a data coach. Data coaches are typically
school-based service providers, such as instructional specialists, who work directly with a data
team to lead them through the process of data analysis using collaborative inquiry.

Research Design:
Description of the research design.

The design is a block-randomized experiment with two levels of treatment—Using Data versus
practice as usual. Randomization took place at the school level because in addition to the effect
on the participating teachers, the intervention is designed to alter the school data-use culture by
spreading knowledge, strategies, and perspectives on data use throughout the school. We chose
to use a block-randomization design because of the diversity of the district. Schools were
assigned an index score using principal components analysis with Title 1 status, percent of
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students who are black, percent of students eligible for free or reduced-price lunch, and the
school-wide 2010 state assessment math score as inputs. The schools were ranked according to
index score, and randomized into the treatment or control groups by quatrtile.

Quantitative Analysis of Student Achievement. Quantitative analyses will include an estimate of
the overall program effect on student math test scores for year 2, as well as subgroup analyses.
The main confirmatory analyses will be conducted using a 2-level Hierarchical Linear Model
(HLM) which nests students in schools and includes school-specific covariates and the student’s
prior test score. Since randomization was done at the school level, and the attrition rate is low,
this is an experimental model. Additional subgroup and dosage analyses will be conducted using
a quasi-experimental 3-level HLM that nests students with teachers, and teachers in schools, and
includes teacher-level covariates. We also plan to use a 3-level instrumental variable model that
uses the school treatment condition as an instrument for teacher participation in the program, in
order to provide stronger causal conclusions with a model that includes teacher-level covariates
(Gennetian et al. 2005).

Quantitative Analysis of Teacher Effects. The analysis plan will be similar to that for student
achievement, using a quasi-experimental 2-level HLM with teachers nested in schools, except
that the outcome variables will be teacher responses to surveys measuring their (a) attitudes and
beliefs, and (b) knowledge and skills with respect to using data to improve instruction at the end
of year 1, with treatment condition and teachers’ baseline response included as model covariates,
in addition to school-specific variables.

Qualitative Analysis of Implementation. Researchers have been reviewing and distilling
interview, observation, and focus group data gathered from site visits to understand the degree to
which the UD program is being implemented with fidelity. We plan to develop various metrics
of implementation fidelity from qualitative data being collected from the 30 treatment schools,
including observations of team meetings and interviews with key participants. Researchers have
conducted site visits to 8 of the 30 treatment schools to understand the ways in which schools
adapted the UD process to their unique contexts, as well as the contextual factors associated with
their implementation approaches.

Data Collection and Analysis:
Description of the methods for collecting and analyzing data.

Quantitative Student Achievement Data. We have received data from the district on both students
(grades 4 and 5) and teachers. Student data includes demographic and socioeconomic variables
and test scores on the state assessment math and reading exams, and identifies the math and
reading courses taken by each student and their teacher for those courses. For teachers, we have
information about their participation in the program and additional indicators such as experience
and degree held (for participants).

Survey Data on Teacher Effects. CNA researchers developed and implemented two assessments
pertaining to data use to improve instruction. The “Attitudes and Beliefs” instrument was
developed to measure teacher agreement with core assumptions of the Using Data Process. The
assessment also includes questions about data use, collaboration, and leadership support. The
“Knowledge and Skills” assessment was developed to measure teacher knowledge of data use
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concepts and application of data use skills when interpreting tables and graphs. These
assessments were given at baseline and at the end of year 1 to teachers in the originally
randomized sample and to replacement teachers. A final administration of the assessments will
take place in May 2013. This final administration will also include an administration of the
Learning Mathematics for Teaching (LMT) assessment, which measures teachers’ ability to
perform mathematics classroom tasks such as assessing student work, representing numbers and
operations, and explaining common mathematical rules or procedures. LMT will be used to
validate the Knowledge and Skills assessment.

Qualitative Implementation Data. Data gathered from site visits by researchers include
observations of data team meetings, interviews of principals, data team members and district
officials, as well as meeting logs from technical assistance sessions and data team meetings.
Data that can be used to analyze implementation fidelity include participant attendance at all of
the professional development workshops, facilitator ratings of team engagement at these
workshops and at completed technical assistance training sessions, and the number, length,
attendance, and subject matter at data team meetings.

Findings / Results:
Description of the main findings with specific details.

Preliminary analysis of pre/post survey data from teachers suggests that collaborative data use
increased in the treatment schools relative to the control schools at statistically significant levels
(Table 1). This finding is corroborated by interviews conducted over time in eight case study
treatment schools, where teachers reported that the program had influenced their use of data
primarily by giving them an analytic framework for discussing data with their colleagues.

Preliminary analysis after one intervention year suggests that student achievement in
mathematics was no higher in the treatment schools than in the control schools (Table 2). We
will have a more complete set of year 1 teacher and student results available by the date of the
conference.

Conclusions:
Description of conclusions, recommendations, and limitations based on findings.

Preliminary results suggest that the Using Data intervention promoted increased collaboration
among teachers. What is less clear is the amount of time that may be necessary for improved
collaboration to promote improvements in practice that raise student achievement.

Both survey and interview data also revealed close alignment between the district’s existing
professional development emphasis on data use and the Using Data intervention. While such
alignment may be desirable in advancing the cause of data use, experiential overlap between the
treatment and control conditions (even if due to something other than participant noncompliance)
complicates estimation of the treatment effect. These findings thus speak to the importance of
documenting practices in both treatment and control settings. They also raise key questions about
the amount of alignment that is desirable between an existing district culture and the professional
development interventions deployed to strengthen that culture.
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Figure 1. Logic Model for Using Data Intervention
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Table 1. Collaborative Data Use Questions — Spring Results

Spring 2012 Survey

In school year 2011-2012, how often did you work with data  Control Treatment Diff. p-value
in the following contexts to make instructional decisions? (n=109) (n=115)
a. onyour own 3.51 3.67 0.16 0.05*
b. working with colleagues in your grade level 2.87 3.04 0.18 0.10
c. working with colleagues from other grade levels 1.91 2.30 0.40 0.00*
d. as part of a district-level activity with staff from other 1.65 1.93 028 0.00*
schools
e. in another setting 1.63 1.86 0.23 0.02%*
Data Use Collaboration Composite

. 6.42 7.27 0.85 0.00*
(Questions b to d)

Fall Spring Diff. p-value

Treatment Composite 6.31 7.26 0.95 0.00*
Control Composite 6.32 6.47 0.15 0.39

Note: We asked teachers in both fall and spring to rank how often they use data in the following context on a scale

from never, a few times, once or twice a month, or once a week or more. Answers were scored from 1 to 4 with

one being never and four being once a week or more. In the fall there were no differences between treatment and
control. In the spring, there were differences on items a, ¢, d, and e. Responses from items b, ¢, and d were added
together to form a composite collaborative data use score. Higher scores represent more data use. Scores range

from 3 to 9. There was no difference between treatment and control in the fall. There was a difference between

the two groups in the spring; treatment participants scored almost one points higher than control participants.

Table 2. Student Characteristics by Treatment Condition, 2011-12

Percentage
Student characteristic Control | Treatment
Schools schools
Baseline variables
Female 48.3% 48.5%
Currently receiving ELL services 3.0% 3.0%
Eligible for free or reduced-price lunch 56.1% 59.3%
Absentee rate 4.5% 4.5%
Outcome variables Mean
State Assessment Math score (2011-12) 220.0 | 219.0
n 5511 5713
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