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An Impact Evaluation of Reading i-Ready Instruction for Middle School
Grades

Introduction

Founded in 1969, Curriculum Associates provides a variety of educational products and
services with the goal of improving education for students and teachers. Two Curriculum
Associates products include i-Ready® Diagnostic (available for K-12) and i-Ready® Instruction
(available for K-8). The i-Ready Diagnostic assessments (a) are online, computer-adaptive
assessments that pinpoint student needs at the sub-skill level and (b) help monitor the extent to
which students are on track to achieve end-of-year targets. i-Ready Instruction provides online,
individualized instruction for students and can be used with the i-Ready Diagnostic.

The Human Resources Research Organization (HumRRO) conducted an evaluation to examine
the impact of i-Ready Instruction on reading achievement for students in middle school grades
6—-8. We designed this study to meet the required rigor of the What Works Clearinghouse
(WWC) 4.0 standards to achieve a rating of Meets WWC Group Design Standards with
Reservations (WWC, 2017a) and to meet guidelines for a Level 2 (or Moderate) rating for the
Every Student Succeeds Act (ESSA) guidance for evidence-based research (U.S. Department
of Education, 2016). We achieved this by using quasi-experimental design (QED), establishing
baseline equivalence between the treatment and comparison groups, using an outcome
measure acceptable by WWC, including baseline achievement as a covariate, and using a
sampling design that mitigates the effects of any confounding factors.

Defining i-Ready Instruction

i-Ready Instruction is an online personalized instruction program aligned to college- and career-
ready standards that includes engaging multimedia instruction and progress monitoring into
online lessons. Lessons are intended to provide a consistent best-practice lesson structure and
build students’ conceptual understanding. i-Ready Instruction is intended to be used in
conjunction with i-Ready Diagnostic which monitors student progress and identifies student
performance in reading. This diagnostic information helps target student-specific intervention,
which is provided through i-Ready Instruction.

Curriculum Associates has developed a Theory of Action (TOA) noting the key implementation
components of i-Ready Instruction, the intended intermediate outcomes, and the intended long-
term outcomes. The key implementation components highlight actions by students, teachers,
and leaders recommended to obtain the long-term outcome of improved student learning in
reading. Among others, the key components include support at the school and district
leadership level, monitoring of student progress by teachers, and student use of i-Ready
Instruction to work through a personalized, scaffolded instruction path. The i-Ready Instruction
TOA is provided in Appendix A.

Curriculum Associates provides guidance to districts and schools on how to implement i-Ready
Instruction to best benefit student learning (Curriculum Associates, 2019). Guidance indicates
students receive greater gains with at least 30 minutes of i-Ready Instruction use for each
subject area. In addition, Curriculum Associates recommends use for at least 18 weeks
between a fall i-Ready Diagnostic administration and a spring administration (Curriculum
Associates, 2018).

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 3
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Research Questions

The primary purpose of this evaluation was to estimate the impact of using i-Ready Instruction
on student reading achievement. Our research was focused on one primary research question,
addressed separately for each middle school grade 6 to grade 8.

e What was the impact of i-Ready Instruction use in reading on student reading
achievement as compared to schools and students who do not use i-Ready Instruction in
reading?

Our hypothesis was that student achievement for reading would be higher for students in
schools that implement i-Ready Instruction with fidelity according to the criteria described in the
TOA and user guidance (Curriculum Associates, 2019). This hypothesis was based on the belief
that students benefit from the i-Ready Instruction targeted to their specific needs in reading.

Methodology

This section describes initial design decisions, school and student selection and matching,
analysis, and results.

Design Decisions
Cluster-Level Design

Though it is most common for Curriculum Associates to sell a product, or set of products, at the
district-level, usage data and on-the-ground experiences support the notion that the decision to
use i-Ready Instruction, and to what degree, happens at the school-level. Therefore, we
determined the unit of assignment for this study to be schools. The unit of observation in this
study was the student and our analyses focused on the impact of i-Ready Instruction use on
student achievement in reading for students and schools using i-Ready Instruction with fidelity.

Outcome Measure

The reading i-Ready Diagnostic assessments were designed to be aligned to today’s college-
and career-ready standards and to provide results that inform student placement decisions,
offer explicit instructional advice, and prescribe resources for targeted instruction and
intervention. The i-Ready Diagnostic is currently used by more than 6.5 million students across
the United States — sometimes incorporating other i-Ready products (i.e., Instruction, Teacher
Resources), though this is not a requirement.

To provide evidence the i-Ready Diagnostic measures skills consistent with student
expectations, Curriculum Assaociates has conducted multiple linking studies to examine the
correlation of i-Ready Diagnostic scores with scores from national and state summative tests for
reading at grades 3 — 8. Linking studies using 2016 data examined the correlation between i-
Ready Diagnostic and the Smarter Balanced summative assessments, the Partnership for
Assessment of Readiness for College and Careers (PARCC), and multiple state testing
programs (North Carolina, New York, Tennessee, Ohio, Mississippi, Michigan, Indiana, Florida,
and Georgia). These studies show strong correlations between i-Ready Diagnostic scores and
scores on these national and state tests. The average correlations across grades between the i-
Ready Diagnostic for reading and the national and state reading assessments the correlations
ranged from 0.78 (Tennessee TNReady) to 0.85 (Smarter Balanced). These studies provide
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evidence that the i-Ready Diagnostic content is highly consistent with what students across the
United States are expected to learn (Curriculum Associates, 2019a). Curriculum Associates has
also recently completed linking studies for Colorado, Kentucky, and Missouri. In addition,
Curriculum Associates has commissioned Odell Education and others to complete alignment
studies to demonstrate the degree of alignment between the content on i-Ready Diagnostic and
current sets of state standards. Specifically, they have conducted alignment studies for the
Common Core State Standards (CCSS), and for the Louisiana, Indiana, Ohio, Michigan, Florida,
and South Carolina state standards.

Curriculum Associates released i-Ready in the summer of 2011. Since then, i-Ready has been
reviewed and approved at the state level as an assessment, instructional resource, or
intervention in Arizona, California, Colorado, Connecticut, Delaware, Florida, Georgia, Idaho,
Indiana, Massachusetts, Mississippi, Nevada, New Mexico, New York, North Carolina, Ohio,
Oklahoma, Oregon, Tennessee, Utah, and Virginia.

i-Ready Diagnostic for reading measures achievement aligned to common reading content and
skills with demonstrated test score reliability (see Appendix B). Marginal reliabilities for reading at
grades 6 — 8 were each .97 and test-retest reliabilities ranged from .85 to .86. Therefore, this
assessment meets the WWC 4.0 standards for an acceptable outcome measure (WWC, 2017a).
The i-Ready Diagnostic was used as the baseline and outcome measure for all students
participating in this study (i.e., i-Ready Instruction students and comparison group students).

The i-Ready Diagnostic is intended to be administered in a standardized manner across schools
(Curriculum Associates, 2019b). Specifically, at grades 6-8 teachers are to schedule the first (fall)
Diagnostic 2 — 3 weeks into the school year in two 45- to 50-minute sessions. They are to test
technology to ensure proper function and have pencils and paper available as scratch paper. Test
administrators are to provide instructions to their students and motivate them to do their best. As
students are testing, teachers are to monitor students.

Required Number of Schools

We conducted power analyses using Optimal Design software (Spybrook, et al., 2011) to
identify the total number of schools required at each grade level for sufficient statistical power to
reject the null hypothesis that there is no difference in student reading achievement between the
treatment and comparison group. Statistical power is influenced by various factors. We used
data from previous studies HUmMRRO conducted using i-Ready Diagnostic as an outcome to
estimate conservative and optimistic parameters for use in the power analysis. These
parameters were: (a) 0.90 for the relationship between the baseline and outcome variable, (b)
40 and 60 for the number of students per school, and (c) 0.10 and 0.30 for the intraclass
correlation coefficient (ICC). Optimal Design estimated that approximately 40 schools would be
needed to achieve statistical power of 0.80. A 0.80 power level provides an 80% chance of
detecting a statistically significant difference if one exists with 95% confidence.

School and Student Selection Criteria

This section provides an overview of the process of selecting schools and students eligible for
inclusion in the study. To make eligibility determinations, HUmMRRO used a combination of
publicly available data and Curriculum Associates i-Ready Diagnostic and i-Ready Instruction
usage data. Data provided by MDR?! summarized recent publicly available school-level

1 https://mdreducation.com/our-story/
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enrollment data, free and reduced prince lunch participation data, and urbanicity data compiled
from the Department of Education Common Core of Data and other sources. We used data
available through the Department of Education Civil Rights Data Collection Website? to obtain
the most recent publicly available school-level information on percent white, percent limited
English proficiency (LEP), and percent students with disabilities (SWD).

HumRRO started with Curriculum Associates i-Ready 2017-18 datasets for reading. Because
the i-Ready Diagnostic was selected as our student baseline and outcome measure for the
treatment and comparison group, we included only students with both fall 2017 and spring 2018
i-Ready Diagnostic scores for reading. For the purpose of generalizability and interpretability,
we identified middle schools with a similar set of characteristics. Particularly, we filtered our file
to include only schools meeting the following criteria: (a) public institutions, (b) not charter or
magnet schools, and (c) grades 6—8 only institutions. Restricting our sample in this manner
helped reduce potential confounds due to institution type.

We next sought to identify schools qualified for inclusion in either the treatment or comparison
groups. We separated out those schools with at least some i-Ready Instruction use (potential
treatment) and those including only students with i-Ready Diagnostic use (potential
comparison). Additional filtering was required for both groups to ensure we included schools
meeting minimum fidelity requirements. These additional steps are described separately for
each group.

i-Ready Instruction Schools and Students

One of our primary goals for this study was to include schools that implemented i-Ready
Instruction for reading with fidelity. Specifically, we wanted to ensure that students in our
schools were using i-Ready Instruction in a manner consistent with the logic model and the
guidance provided by Curriculum Associates to its users. HUmRRO, Century Analytics, and
Curriculum Associates worked collaboratively to establish the definition of implementing i-Ready
Instruction with fidelity at the student-level. First, based on current i-Ready Diagnostic guidance
Curriculum Associates provides to its users, we determined a student would need to use i-
Ready Instruction for reading for an average of 30 minutes or more per week of use during the
2017-18 school year. Second, a student would need to use i-Ready Instruction for at least 18
weeks between the fall and spring i-Ready Diagnostic administrations to be considered using
with fidelity. HUmRRO filtered the i-Ready Instruction dataset to include only schools with
students meeting this definition.

Curriculum Associates staff indicated most schools were not fully implementing i-Ready
Instruction until the second school-year of use. They found it generally took some time for teacher
buy-in of the new intervention and to find ways to carve out the time recommendation for student
use. Therefore, we determined it was appropriate to include schools in their second year of i-
Ready Instruction use in our study to achieve our goal of examining the impact of use with fidelity.
We combined 2015-16 and 2016-17 i-Ready Diagnostic and Instruction usage data with our 2017-
18 data to make this determination. Schools were kept in our i-Ready Instruction school list if (a)
they did not have any i-Ready Instruction for reading use in 2015-16, (b) they had at least some i-
Ready Instruction for reading use in 2016-17, and (c) included students who met i-Ready
Instruction fidelity criteria for reading during the 2017-18 school year. There were 209 schools that
met this requirement.

2 https://www2.ed.gov/about/offices/list/ocr/data.html
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For a middle school to be using with fidelity, we determined at least 30% of students should be
meeting the student-level i-Ready Instruction usage criteria. This percentage was determined
after reviewing data and discussions between HUMRRO, Curriculum Associates, and Century
Analytics surrounding the nature of implementation in middle schools. We acknowledge it is
common for middle school students to be split into different ELA courses, and some teachers
may make different decisions regarding i-Ready Instruction use. Our data indicated, in general,
a smaller percentage of students per school used i-Ready Instruction at an implementing middle
school compared to what is typical in an elementary school. Using publicly available enrollment
data, we calculated the approximate percentage of students per grade using i-Ready Instruction
with fidelity. We next calculated the average percentage of students meeting the fidelity criteria
across the three grades. Schools that had an average of 30% of students or more across all
grades meeting the fidelity criteria were identified as those meeting all implementation fidelity
criteria. This left us with 31 eligible schools.

As a final step, we sought confirmation from Curriculum Associates staff who work directly with
the identified schools to ensure that (a) they were, in fact, using i-Ready Instruction with fidelity
as our data suggested, and (b) that these schools were using i-Ready Instruction with their
general population of students. Use could be confined to a particular English language arts
(ELA) class or set of ELA classes but should not be used with only students identified for
intervention and/or special education students. Based on this definition of implementation fidelity
we removed two schools from the list of eligible i-Ready Instruction schools. In addition, we
identified three schools for which we did not have complete data for all four matching variables.
These schools were also removed. This resulted in 26 eligible schools for matching.

Table 1 presents key school characteristics for i-Ready Instruction schools at key points in the
filtering process described above. Step 1 includes all public 6-8 schools in their second year of i-
Ready Instruction implementation who have at least one student meeting minimum usage
requirements for i-Ready Instruction. Step 2 includes only those schools with, on average, 30%
students or more eligible for inclusion across grades. Finally, Step 3 summarizes data of our final
set of schools confirmed by Curriculum Associates to be using i-Ready Instruction with a general
education population of students. As shown, the student demographic make-up of students
changes for some variables between Step 1 and the final set of schools meeting all school- and
student-level eligibility criteria for the i-Ready Instruction group. Particularly, the middle schools
meeting eligibility criteria have a higher percentage of white students and lower percentage of
limited English proficient students compared to the unfiltered set of schools with at least some
students meeting the i-Ready Instruction criteria. There is also a smaller percentage of urban
schools in our final sample.

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 7
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Table 1. School Characteristics of i-Ready Instruction Middle Schools at Key Points in

the Filtering Process.

Step 1. School-
Level Second
Year i-Ready

Instruction Users
Criteria Applied
(n=209)

Step 2. 30%
Minimum i-Ready
Instruction Student

Use Criteria

Applied
(n=31)

Step 3. Final
Approved for
Matching (n = 26)

Percent FRL 58.24 61.46 57.52

Percent LEP 7.22 4.53 3.50

Percent SWD 15.96 16.86 16.98

Percent White 48.41 60.97 67.62
Urbanicity

Rural 16.23 26.67 24.00

Suburban 41.58 33.33 40.00

Town 15.35 26.67 28.00

Urban 26.73 13.33 8.00

Comparison Schools

Filtering comparison schools began by removing schools with past exposure to i-Ready
Instruction. HUMRRO used i-Ready Instruction data from the two school years prior to the study
year to identify and remove schools with any use of i-Ready Instruction for 2015-16 and 2016-
17. To make sure our comparison sample was a pure comparison, we removed schools with as
few as one student who had used i-Ready Instruction for reading for either of those two years,
as indicated by the usage data. Following this filter, our comparison dataset included 58 schools
having i-Ready Diagnostic data for fall and spring reading.

Next, following similar guidelines to our i-Ready Instruction sample, we identified schools where,
at minimum, an average of 30% of students across grades 6—8 were administered the i-Ready
Diagnostic in the spring and fall of 2017-18. This filter resulted in 34 eligible schools. Finally,
consistent with the approach taken for i-Ready Instruction schools, we provided our filtered list
of comparison schools to the Curriculum Associates staff who work directly with the schools to
confirm our schools used i-Ready Diagnostic with their general student population. We learned
that one school did not meet our definition of use with general education students. We removed
this school from our eligible comparison dataset. This left 33 schools meeting eligibility
requirements for inclusion as comparisons.

Table 2 presents school characteristics for comparison schools at key points in the filtering
process described above. Step 1 includes all schools identified as public, grade 6—8 institutions
with i-Ready Diagnostic users that had not even one i-Ready Instruction student user in 2017—
18, 2016-17, or 2015-16. Step 2 includes only those schools with, at minimum, an average of
30% students with available i-Ready Diagnostic scores for mathematics across grades. Step 3
shows the schools that were confirmed by Curriculum Associates staff as using i-Ready
Instruction with their general education students and met all comparison eligibility criteria. As
shown, the schools eligible for inclusion in the final comparison group (Step 3) are of mostly
similar demographic and urbanicity make-up to those in Step 1 prior to applying final usage

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 8
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filters. One exception was that a smaller percentage of towns were included in our final
matching sample compared to the sample prior to applying filters.

Table 2. School Characteristics of Comparison Schools at Key Points in the Filtering
Process.

Step 1. School- Step 2. 30%
Level Previous i- Minimum i-Ready Step 3. Final
Variable Ready Instruction | Diagnostic Student Approved for
Exposure Criteria Use Criteria Matching (n = 33)
Applied (n = 58) (n=34)
Percent FRL 46.51 48.48 48.47
Percent LEP 5.09 4.95 5.04
Percent SWD 16.81 16.75 16.75
Percent White 69.28 72.74 72.48
Urbanicity
Rural 16.67 14.71 15.15
Suburban 42.59 47.06 48.48
Town 12.96 8.82 6.06
Urban 27.78 29.41 30.30
Matching

We conducted a two-step matching procedure. First, we matched i-Ready Instruction and
comparison schools to be similar on school-level variables. Then, we examined means on the
baseline measure between the students from the matched i-Ready Instruction and comparison
schools.

School-Level Matching

Once we had identified eligible i-Ready Instruction and comparison schools, described above,
we matched schools to ensure key school-level demographic characteristics were similar
between the i-Ready Instruction schools and comparison schools selected for analysis. Schools
were matched on the following variables:

e Percent students eligible for free or reduced lunch (FRL)
e Percent students limited English proficient (LEP)

e Percent students with disabilities (SWD)

e Percent students white

We selected these variables because they are known to be related to student achievement, and
reliable data are available for public schools across the country, including all schools meeting
the criteria for our sample.

We used a logistic regression model to compute a propensity score for each school in the i-
Ready Instruction pool and the comparison pool (Guo & Fraser, 2010). Propensity scores range
between 0 and 1 and indicate the probability that each school belonged to the i-Ready

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 9
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Instruction group given their values on the matching variables. We used a nearest neighbor
matching approach (Stuart, 2010) to match each i-Ready Instruction school with an available
comparison school with the closest propensity score. We matched without replacement —
meaning all schools could only be matched once. Following the first round of matching including
all 26 i-Ready Instruction schools, baseline equivalence was not achieved. Baseline
equivalence (BE) is the similarity in means of the matching variables between the groups as
measured by a standardized effect size. An examination of the propensity scores revealed that
two of the i-Ready Instruction schools had scores that were outside the range of values
observed for both the intervention and comparison groups (i.e., the area of common support).
Thus, we used trimming to remove these two schools (Stuart, 2010) and conducted the
matching procedure again, achieving BE after trimming.

According to WWC guidance, school demographic variables meet baseline equivalence if they
are below 0.25 for reading (WWC, 2014). Table 3 provides descriptive statistics for each
matching variable for the i-Ready Instruction (treatment) and comparison group, as well as the
effect size of the difference between the means for the final sample of study schools.

Table 3. School Demographic Variables and Effect Size Differences Between the i-Ready

Instruction (Treatment) and Comparison Group.
Effect Size

Variable (N 24) (N= 24)

Percent FRL 55.72 23.43 51.20 19.23 4.52 0.21
Percent LEP 3.64 3.44 3.75 3.50 -0.11 -0.03
Percent SWD 17.50 491 16.99 3.59 0.52 0.12
Percent White 69.92 17.98 74.46 20.33 -4.54 -0.24

Note. Effect size calculated as Hedges’ g with a small sample correction per WWC procedures.

Though not part of our matching criteria, we also examined the final urbanicity make-up of our i-
Ready Instruction and comparison schools. These data reveal that a similar number of
suburban schools were included in our final i-Ready Instruction and comparison school
samples; however, there were more urban schools in the comparison set and more rural and
town schools in the i-Ready Instruction set (see Table 4).

Table 4. Urbanicity Differences Between the i-Ready Instruction (Treatment) and
Comparison Group.

I-Ready Comparison
Urbanicity Instruction (n E 24)
(n =24) -
Rural 26.09 16.67
Suburban 39.13 41.67
Town 26.09 8.33
Urban 8.70 33.33

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 10
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Student-Level Matching

Following school-level matching, we examined student-level baseline equivalence for students
eligible for inclusion as treatment or comparison using only the matched schools. We observed
baseline equivalence for each grade using the matched schools; therefore, student-level
matching was not necessary. Table 5 provides the mean Fall 2017 reading achievement, as
measured by the reading i-Ready Diagnostic, for the full set of students at each grade level in
matched schools. The effect size differences were less than the WWC threshold of 0.25 for
baseline equivalence at each grade level (WWC, 2017b). The adjusted mean difference
between students at each grade level was estimated using a mixed model that nested students
within schools and estimated the difference between the treatment group and the comparison
group at the school level.

Table 5. Reading Baseline Equivalence Statistics for i-Ready Instruction (Treatment) and
Comparison Groups by Grade

i-Ready i-Ready Adj Mean Diff
(sg) | Ffectsize

i-Ready Instruction 3444 575.09 50.90 3.97 (4.76) 0.077
Comparison 24 4047 568.57 51.86
. i-Ready Instruction 24 2284 585.13 52.91 -1.50 (5.33) -0.028
Comparison 24 3807 583.75 54.12
i-Ready Instruction 24 1509 587.38 54.02 | -11.17 (5.18) -0.210
8 Comparison 24 3718 596.57 52.88

Note. ICC = intraclass correlation, SD = standard deviation of i-Ready scores, Adj Mean Diff = adjusted
mean difference between i-Ready Instruction and Comparison groups, and SE = standard error of the
adjusted mean difference.

Impact Analysis

Following the selection of baseline equivalent students, we used hierarchical linear modeling
(HLM) to address our research question to estimate the impact of i-Ready Instruction use on
student achievement in reading. We implemented a two-level model to account for the clustered
nature of the data with students nested within schools. Because effect size differences between
the treatment and comparison groups on student achievement at baseline fell between 0.05 and
0.25 standard deviations, we included baseline reading achievement in the model as covariates.
We ran separate models at each grade level for a total of three analyses.

We specified Level 1 of the model as:
Yii = Boj + B1j(PRE_READ); + €j

where Y;j is the spring reading i-Ready Diagnostic score for student i in school j. B is the
adjusted mean outcome for students in school j. 85 is the adjusted difference in outcome due to
the student’s baseline score in reading (school mean centered). ej is the random error in the
achievement outcome associated with student i in school j not accounted for in the model.

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 11
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We specified Level 2 of the model as:
Boj = Yoo + Yo1(GROUP); + yo2(PRE_READ.; — PRE_READ..); + Zyk(SCHOOL)+ ug;

where yoo is the adjusted comparison group grand mean of the outcome, yo: is the adjusted
mean difference in the outcome between school study groups, and GROUP is an indicator
variable coded as 1 for schools in the i-Ready Instruction group and 0 for schools in the
comparison group. Yoz is the regression slope of the school-level baseline achievement in
reading (grand mean centered). yoz is included to explain additional between-school variance
not explained in level 1 of the model. yx is a vector of school-level demographic dummy
variables added to increase statistical precision. ug; is the random error in the achievement
outcome associated with school j.

The student-level covariate used in each analysis were:
e |-Ready Diagnostic reading baseline performance
The school-level covariates included:

e Group membership (i-Ready Instruction or comparison)
e Average i-Ready Diagnostic baseline score in reading

e Demographic variables
- Percent white students
- Percent Limited English Proficient (LEP) students
- Percent of students eligible for free and reduced-price lunch (FRL)
- Percent of students with disabilities (SWD)

The above variables were selected for inclusion in the model because they are exogenous and
could reasonably be expected to be related to student achievement. To indicate the size of
impacts on outcome variables, effect sizes were computed for all comparisons using Hedge’s g
with an adjustment for small sample sizes (WWC, 2017b).

Impact Analysis Results

This section describes the results of the HLM analysis. Full information on the HLM model
results, including student- and school-level covariate parameters, can be found in Appendix C.

Students in the i-Ready Instruction schools were not statistically significantly different (a = .05)
than the students in the comparison schools on reading achievement as measured by student
reading i-Ready Diagnostic scores for grades 7 and 8 (Table 6). However, students in i-Ready
Instruction schools performed statistically significantly higher than matched comparison
schools for grade 6.

The effect sizes, measured by Hedge's g, for the three grades were 0.09, 0.06, and 0.07 for
grades 6, 7, and 8, respectively. All effect sizes were considered small for education
interventions (Lipsey et al., 2012)

The intra-class correlations (ICCs) are also presented in Table 6. The ICCs measure the
proportion of the variance that is between schools—that is, how much of the variance in reading
i-Ready Diagnostic scores can be explained by school-level differences. The ICCs were 0.10,

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 12
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0.10, and 0.08 for grades 6, 7, and 8, respectively. This suggests the majority of variance in
reading achievement is due to factors other than school-level differences.

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 13
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Table 6. Impact Analysis Results for i-Ready Diagnostic Schools Compared to Comparison Schools for Reading Student
Achievement at grades 6-8.

Schools | Students & I\(/Isegl i ESﬁi‘s(e:t
6 i-Ready Instruction 24 3,444 588.47 54.43 4,79 (2.32) 0.04 0.09 0.10
Comparison 24 4,047 581.27 52.62
7 i-Ready Instruction 24 2,284 598.73 53.08 3.42 (2.23) 0.13 0.06 0.10
Comparison 24 3,807 596.61 55.51
8 i-Ready Instruction 24 1,509 599.47 57.74 3.73 (2.56) 0.15 0.07 0.08
Comparison 24 3,718 605.63 55.38

Note. ICC = intraclass correlation; SD = standard deviation of i-Ready scores; Adj Mean Diff = adjusted mean difference between i-
Ready Instruction and Comparison groups; SE = standard error of the adjusted mean difference; and Effect Size = Hedge’s g.
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Impact Summary and Discussion

HumRRO and Century Analytics’ study of the impact of middle school reading i-Ready
Instruction on student achievement found a positive significant effect at grade 6 — with students
using i-Ready Instruction performing better than those in a matched comparison group.
However, the effect size of the difference was small (0.09). At grades 7 and 8 those students
using i-Ready Instruction performed no better than those in a matched comparison group, and
effect sizes were also small.

All schools attempt to provide a valuable education to their students by implementing quality
curriculum and classroom assessments. Therefore, all students should expect to see gains in
student achievement. There are various possible reasons, other than ineffectiveness, why there
was no statistically significant impact of i-Ready Instruction use on reading achievement in two
of the three grades in middle school. One possibility is sampling error which is the chance that
the sample does not show an effect when there is one in the population. A second possibility is
that schools may have solid reading curriculum and interventions in place at the comparison
schools and the i-Ready Instruction is comparable.

Additionally, through our review of i-Ready data and in conversations with Curriculum
Associates staff who work directly with schools, we understand that middle schools often do not
implement i-Ready Instruction as consistently as often seen at the elementary school-level.
Though we applied rules for identifying treatment schools based on the current Curriculum
Associates guidance for good implementation, the team may need to revisit and revise these
rules based on the realities of middle school schedules and demands. Similarly, we understand
Curriculum Associates’ products have undergone recent changes to make i-Ready Instruction
more age-appropriate to older students — particularly, Curriculum Associates has received
feedback from teachers indicating the characters and games are too young for middle school
students. Curriculum Associates has listened to this feedback, and developers have made
updates at the middle school grade levels.

Finally, our treatment group was compared to a comparison group using the i-Ready Diagnostic.
It is possible that use of i-Ready Diagnostic itself increases student achievement; however, the
design of this study did not allow for an estimation of that impact. Use of the i-Ready Diagnostic
only schools as a comparison group may have attenuated the effects of the treatment had that
group been compared to a “business-as-usual” comparison group. Future studies might
examine the impact of i-Ready Instruction use to a set of a comparison schools and students
not implementing any Curriculum Associates products. This would require an external
achievement measure, potentially state assessments, for use as an achievement baseline
measure and outcome variable.

There are various limitations to consider when interpreting the study results. The schools and
students in this study were not participants in a research study but actual customers and
everyday users of educational products. We relied on implementation of i-Ready Instruction
carried out in real-world conditions. Implementation of i-Ready Instruction, therefore, likely
varied between schools. We may have found different results had the study been conducted
under more controlled circumstances. Impacts are typically greater for studies that aim for ideal
or close to ideal implementation and less for studies that examine real-world implementation.

This study was conducted using a rigorous quasi-experimental design (QED) to meet the
standards described in the WWC 4.0 standards to achieve a rating of Meets WWC Group Design
Standards with Reservations. This study was able to control for student baseline reading
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achievement and school demographic characteristics. It is possible, however, that other student
or school characteristics are contributing to student achievement in a way not examined by this
study. We recommend a future study consider stratifying the matching of students by school
such that students are matched to peers within the same school. We further recommend to only
include students for whom student-level demographic data are available (e.g., disability status,
English learner status, race/ethnicity) to provide an opportunity to match students using multiple
variables known to be related to student achievement.

We did not find statistically significant positive results for two of the three grades. This study meets
the guidelines set forth by ESSA for a Level 2 (or Moderate) rating for evidence-based research at
grade 6. ESSA guidance requires positive significant results to support an intervention (U.S.
Department of Education, 2016).

Quality Control Procedures

We employed various quality control checks throughout the data cleaning, analysis, and
reporting process. HUmMRRO, Curriculum Associates, and Century Analytics worked together to
identify a rigorous methodology based on proper implementation of i-Ready Instruction, the
WWC 4.0 standards, and ESSA Level 2 guidelines.

Rules for identifying treatment and comparison groups were determined upfront through
collaboration between the three groups. Curriculum Associates provided information on the
various components of i-Ready Instruction, and the frequency for which it should be used for
recommended implementation. They provided i-Ready Diagnostic and Instruction data to allow
HumRRO and Century Analytics to empirically examine the extent to which these
recommendations were followed by i-Ready Instruction schools. These discussions led to a
treatment and comparison school criteria that all partners were confident in.

Data analysis work was completed collaboratively by HUmMRRO and Century Analytics. Century
Analytics and HUmMRRO independently conducted matching and HLM analyses for each grade.
The researchers reviewed results against each other and worked out any discrepancies. All
data reported in this study were verified by both researchers.

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 16



$HUMRRO

References

Curriculum Associates. (2018). i-ReadySpring 2019: Leadership Success Guide. Billerica, MA:
Curriculum Associates, LLC. Retrieved from file:///C:/Users/rdvorak/Downloads/iready-
pd-success-guide-for-leaders-2019-2.pdf

Curriculum Associates. (2019, June 20). Getting the MOst from Online Instruction. Retrieved
from i-ReadyCentral: http://i-readycentral.com/articles/getting-the-most-from-online-
instruction/

Curriculum Associates. (2019, June 27). The Research Behind our Programs. Retrieved from
https://www.curriculumassociates.com/research-and-efficacy

Curriculum Associates. (2019a, June 27). The Research Behind our Programs. Retrieved from
https://www.curriculumassociates.com/research-and-efficacy

Curriculum Associates. (2019b, July 22). Get Good Data. Retrieved from i-ReadyCentral:
http://i-readycentral.com/articles/get-good-data/

Guo, S. and Fraser, M.W. (2010). Propensity Score Analysis. Thousand Oaks: SAGE.

Lipsey, M.\W., Puzio, K., Yun, C., Hebert, M.A., Steinka-Fry, K., Cole, M.W., Roberts, M.,
Anthony, K.S., Busick, M.D. (2012). Translating the Statistical Representation of the
Effects of Education Interventions into More Readily Interpretable Forms. (NCSER 2013-
3000). Washington, DC: National Center for Special Education Research, Institute of
Education Sciences, U.S. Department of Education. This report is available on the IES
website at http://ies.ed.gov/ncser/.

Spybrook, S., Bloom, H., Congdon, R., Hill, C., Liu, X., Martinez, A., & Raudenbush, S. (2011)
Optimal Design Plus Empirical Evidence (Version 3.01): W. T. Grant Foundation.

Stuart, E. A. (2010). Matching methods for causal inference: A review and a look forward.
Statistical Science, 25, 1-21.

U.S. Department of Education, Office of Elementary and Secondary Education. (2016,
September). Non-Regulatory Guidance: Using Evidence to Strengthen Education
Investments. Retrieved from
https://www?2.ed.qov/policy/elsec/leg/essa/guidanceuseseinvestment.pdf.

What Works Clearinghouse, Institute of Education Sciences, U.S. Department of Education.
(2017a, October). What Works Clearinghouse: Procedures Handbook (Version 4.0).
Retrieved from http://whatworks.ed.gov.

What Works Clearinghouse, Institute of Education Sciences, U.S. Department of Education.
(2017b, October). What Works Clearinghouse: Standards Handbook (Version 4.0).
Retrieved from http://whatworks.ed.gov.

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades 17


http://ies.ed.gov/ncser/
http://ies.ed.gov/ncser/
https://www2.ed.gov/policy/elsec/leg/essa/guidanceuseseinvestment.pdf
https://www2.ed.gov/policy/elsec/leg/essa/guidanceuseseinvestment.pdf
http://whatworks.ed.gov/
http://whatworks.ed.gov/
http://whatworks.ed.gov/
http://whatworks.ed.gov/

HUMRRO

<>
-

<

Apoog Lpm
£ |16 04 D|RPRAR BT DR |4 ‘GL0Z |14 L) BujLuiieq “pue wesliod 9 Apoaut aip u) £- 03 PRo A ARl B sauing BunmaT APDaK- YA} RO
“A1NOPY L1 POAN R saoe SLYLES) 3)360k P €1EPR0aH- LU 151K8 0} s saay|
L3350 B3UNCERL je L) 40 feaL L) sasses
an PRIS 5) o ke "senue Jafne 4o olp & JLILI G L) STORLY LS LLHSILY) ) 1P ADtaps) B
L DALY |10 LAY 343540 P OIS osn Supourud pue -y Apoay-) u) seasfloid seeps SLpoy e Loy ) Aprayt

L J

2| RUORRPURCY
Ls| L3S epRIS @ 1eLp ‘Ayge
AYRLL) LG 10U S |OOLEE L) BeLOBH
1214 2AD10q timpesy SR

PR O Ll S

_

amfioud pue SUjLUee| JLBPMS
SENAEP 0} 16D Jo ABERELE] LOUNLICS @ B2h
SRNPa) S5 LR 0L 3T ‘SRS S} RS

Yy v Yy

Sugpes) pus

spsga 1y {ipac.d pue
ALyl 60 =) S80IV
sy } U pascaduy

Appendix A. i-Ready Instruction Theory of Action

Py /a0 3 U)oy

L
40} sapngocdo 10 soel lpe oLy
ujpnpu) ‘2peey Suywes) Jpeds
A0S 101} STAIPPE 2100 |

ORSLOS PLIES||ME
Mo 10 uoje)be 2epn)s SupBosa)

LY SaAO St B SILSPRE MOj =

SLOQMS BRAROL Of [ZLOPME LM aug
BLO-Lo-aL0} 2L eep LEnoLy uorsa o

Supueo| ey u)suepnis eieiue =

11 Rupposs.o e voprnigey Apoag
P 1oy paau

Lot e30p Apajf Lo pesen susLNLY =

Lpas0ail o) 2eue pue
UBMLLL0IG L) SURR ‘SR Qece 2 LB PR

ey o Supuiepun Jaead e aaey =

uopangey) dnoull

Lo B{OUAL L
UL RpPLY Sugesioj) :peeu

dpoig o) pageile
Supuee| pepueg e eppoud Apuenbe.y axw

.!v!

F 3

ik
-

-+

“hoeage-j s
PRSiR0) 6 oUS L adKE PL S| Luka|
A0ty L) poiieilg ain) aK B ISARY

ASCSHG- 1108 SULO RS POSUAIL) BOLOLOEN =

LB 9A0] Bpicii Lus L] pao s

) AKSE0SL S]] RLOGERURS) YRS =

s SR LS NP1 PLY
joSuptkjzi0pun R desiiss @ pyrg

suapeng

SBLLOSINC) BYE ALY

—

304 JUMLLBIALS BALONANS € 8y e} 03
“RLe1a S0iIpoi>S i o) 20050504 1LIGIL) PLR‘BR%INGGR RSO ‘D0 oL
Spanipe ‘ssn vonist poaj pLe Lo ) Apagi |ny sof ssepl
)8 Aloyouipsa) pa.jnbal atj 1L Lo} Lece|du) L Ltpea) BLpoddne 2 apes
USRS se SUA0e Haoddnes weis Aietssssu spyvaid S10pES 194020 PR j0OLE

Suyles) yaiy Ly HUSPNS sReLS o) 8
"RIGN 22RO, "SLING, LIOGG0| RIS @16P *S||A 1D LY BN 0} ____EE...__.E! o
RO | 1O SR BRLW BLY O 10) L 3
145 PBLLINY 2010 [0S 3A121) AR 5 S0 Padsur 1O AR SURPIE MY MLy
[mpies e oy L DALY BLAADIAGS
“f o) ofonIsLy ApOoK Ly $50uiio.d JUOPRIS KNPIWPLY PUR S BIOUM JOJUOW &
B PUK "ZLOPNS 4D
~SpelLis Lsgesnpy Ej200g 173 7| I 20 Log ity RRCRLARED.Jo potdng sasy o
0y ?:n.r. I_t

{20 o
PPOLSSUBL B S90S 10 OPRIND S)LLRD) LOdENS O} LK AISU APboaj-f Ban Sy

o30S pUe g|pE Aposi- Bynkoe o) SO KEEE I pusie

»SIEROLIOS LU 20120

PR e3yead o} 2R unod o SuSeliue ‘uny epwoud o} saud Jupuoat dpoay-ied o
[pessed sungeny 4o JoquIny ‘ee e seed e} saueuucued
2o/pue ol aog eeofl aeiy 1o ese Ao ped uosgey 29y Yinouwy ssauiioud

LN 22URuLLd RIRPIRY} MB Of PADGUSRP AQNaly PRILLDSNS JBL) I O

p ped
10} ApoajH een BN

]

1 LD aNSL) BLD-24-aU0 puk “dnoull
IMLi2 ‘e oL J0LY L) 20w SUNBENS SR UBPTIS LBJLA LJAA 2| MR uzuonn oy il o)

vojpuE dpoag-) elemaa) oy dpy e e afiead

oyl

‘Sl oL dopasp AeLy
2@ Wwoly sefieinosus pue AsLuno! SuyLuesy et L) e Adl) SSLA S0 PRS2 1eed) L) Ljed Leess|

© gapracud Apoay-;

Apoay- eip uny sulisu) Aq ueaun

“Aalaljoid pue Yimoud pasealill adlaladxa SIS
*aaualiadye BUlLLEa| papualq & YBnodl spaal Jyxads SiUuapms Laka 0 BUlfuadde uonsnasll Suneiuaagip Ul siayaea) Supoddns Ag ausoubng Appay-1
al) Lo aslewnpad Jjaly Jo jjnsal e sk yed Bulles| pazi|euosiad e LM Sjasd| JUawaAa]Lae puE s3|A)s SUILIES| || J0 SIUSPMS Saplad Lo sy Apoay-

SLBLOBLE LS| AaY

A-1

An Impact Evaluation of Reading i-Ready Instruction for Middle School Grades



&7 HUMRRO

Appendix B.
i-Ready® Diagnostic Reliability Information from Curriculum Associates’ Technical
Report

i-Ready Assessments Technical Manual March 2018

Chapter 4. Reliability

Test reliability generally refers to the precision with which measurements are made (Haertel, 2006). All psychometric models rely on
the notion of an underlying “true score” for each student which is measured imperfectly (i.e., with error) by any test. Analyses of
test reliability endeavor to quantify the relative magnitude of true score and error variance that exist in observed test scores. The
greater the proportion of true score variance relative to error variance in the observed variance of test scores, the more reliable the
test. This proportional relationship exposes the indirect relationship between test reliability and measurement error: more reliable
tests tend to give rise to scores with less measurement error. Because one cannot directly observe either the true score or error, a
variety of methods are employed to predict measurement error and analyze test reliability. This chapter presents the reliability
estimates for the Diagnostic and Growth Monitoring.

Three ways of characterizing test reliability for the i-Ready Diagnostic are included. First, because the i-Ready Diagnostic is an
IRT-based CAT assessment, a student’s standard error of measurement (SEM) may be calculated directly from students” item
responses and the item difficulty parameters. In addition, the SEM varies with students’ scores, so the conditional standard error of
measurement (CSEM) is also presented. More reliable tests will give rise to lower SEMs.

Second, because the i-Ready Diagnostic adapts to students’ item responses and delivers items that are targeted to their exhibited
proficiency, a slightly different approach to estimating reliability is called for than for a fixed-form assessment. Classical test theory
statistics like coefficient a assume uniform error variance across the scale. Under the IRT model on which the i-Ready Diagnostic is
based, the standard error of measurement has a well-known and variable relationship with students’ scale scores. As such, a more
appropriate method for estimating reliability for a CAT assessment like the i-Ready Diagnostic is to calculate marginal reliability
{Sireci, Thissen, & Wainer, 1991). Marginal reliability is more closely conceptually related to the definition of reliability based on the
standard error of estimation given by Lord and Novick's {1968) Expression 3.8.4 than to internal consistency measures like
coefficient a (Sireci, Thissen, & Wainer, 1991). In short, measurement error is calculated for each student and then the marginal
error variance is calculated across all scale score levels, thus appropriately accounting for the fact that scale scores toward the
middle of the scale tend to be more precise than at either extreme. More reliable tests will have greater marginal reliability
estimates.

Third, test-retest reliability analyses are presented, in which students test twice and the strength of the linear relationship between
their scores is yet another lens through which to view reliability. More reliable test scores are strongly, linearly related, because they
contain relatively little error variance {when compared with true score variance).

4.1.1. Standard Error of Measurement (SEM)

The Standard Error of Measurement (SEM) is a measure of the degree of precision of students’ i-Ready Diagnostic scores. SEMs are
affected by factors such as how well the data fit the underlying model, student response consistency, student location on the ability
continuum, match of items to student ability, and test length. In the context of i-Ready assessments, a high SEM could be caused by
students performing erratically or having extreme response vectors {e.g., getting all items correct or incorrect). Although there are
no specific targets for observed standard errors, lower values of standard errors are preferable to higher values because they
suggest reliable student ability measures. Given the adaptive nature of i-Ready and the wide difficulty range in the item bank,
standard errors are expected to approach the theoretical minimum for the test of the given length. The theoretical minimum would
be reached if each item difficulty value matched the student's ability estimate perfectly. Theoretical minimums are restricted by the
number of items served in the assessment—the more items that are served up, the lower the SEM could potentially be.

The theoretical minimum SEM for the scale score is given by the following equation:

e b
Mm(bEM)_U_
nx0.25

where b is the scaling constant which is the slope for scale transformation from 8 to the i-Ready scale {more detail about scale
scores is provided in section 7.1.1), n is the number of items, 0.25 is the expected maximum infermation (hence minimum error)
under the Rasch model {when the probability of a correct and of an incorrect response are both equal to 0.5). For the overall score, a
typical assessment consists of 72 items. The number of items within a domain varies between 12 and 36 depending on the test flow
{see Appendices D and E for more detail about the test flow). The theoretical minimum SEM for overall scores is 8.9 and 6.0 scale

(5)
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score points for Reading and Mathematics, respectively. The theoretical minimum SEMs for domain scores range from 17.8t0 21.8
for Reading (12 to 18 items per domain) and range from 8.5 to 13.6 for Mathematics (14 to 36 items per domain).

Table 4.1 shows the mean and standard deviation of the overall score SEM across all Diagnostic assessments taken during August
and September of the 2016-2017 school year’. The mean SEMSs for overall scores are low in both the Reading (9.3-10.9) and

Mathematics assessments (6.3-6.5), with many approaching the theoretical minimum SEM.

Table 4.1. August and September of 2016-2017 School Year: Diagnostic Mean SEMs for Overall Scores and Sample Size by Grade and Subject

Reading
Mean 93 9.3 10.4 10.0 10.1 10.3 10.5 10.6 10.7 10.7 10.8 109 108
N* 1843 2876 323.3 366.3 346.0 3452 2513 225.9 223.6 339 223 146 7.4
Mathematics

Mean
N* 1912 298.5 3342 376.1 366.0 366.1 276.3 254.2 238.8 3.5 254 16.4 8.5
*:Sample size in thousands of students.

Table 4.2 shows the mean SEMs by domain in the Diagnostic tests. Each domain is assessed by 12-36 items (see Appendices B & C
for details about the number of iterns per domain). The observed mean SEMs are also close to the respective minimal value given
the length of the domain.

Table 4.2. August and September of 20162017 School Year: Diagnostic Mean SEMs for Domain Scores by Grade

Comprehension: Informational Text 243 24,1 241 19.2 15.4 18.5 159.6 19.7 15.8 19.9 20.0 20.2 203
Comprehension: Literature 242 24.2 24.5 15.4 19.5 19.6 19.7 19.8 19.9 201 20.2 204 20.4
High-Frequency Words 24.4 26.9 36.9 283 250 29.1 288 285 285 334 34.1 345 30.4
Phonological Awareness 241 24.6 24.4 24.8 24.7 24.4 24.8 24.8 24.3 253 24.7 251 23.8

Phonics 236 23.6 23.5 24.5 24.6 24.8 24.8 24.9 25.0 25.0 25.2 251 253

Vocabulary 256 24.0 239 18, 188 187 18.7 189 19.0 19.1 19.4
Algebra and Algebraic Thinking 12.9 12.6 12.6 12.5 12.6 12.6 12.6 126 12.6 103 10, 10.1 10.6

Geometry 14.8 14.9 147 145 145 145 145 14.5 145 110 10.9 10.5 11.0
Measurement and Data 14.8 14.7 14.5 14.6 14.6 14.6 14.6 14.6 14.6 14.8 148 148 14.9
Number and Operations 118 11.9 118 120 118 11.9 11.9 118 11.9 121 121 121 122

Table 4.2 shows the mean overall score SEMs across Diagnostic assessments taken by three special groups of students for August
and September of the 2016-2017 school year: Economically Disadvantaged, English Learner (EL), and Special Education students.
The mean SEMs for these special groups are low and very similar to the mean SEMs for the entire i-Ready population presented in
Table 4.1.

" For SEM and CSEM based on the 2015-2016 data based on the previous scale, please refer to Appendix M.
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Table 4.3. August and September of 20162017 School Year: Diagnostic Mean SEMs for Overall Scores and Sample Size by Grade and Subject for
Special Groups

Reading
Group --I-ﬂ-ﬂm--m---
Economically Disadvantaged 253.7 93 10.2 10.0 10.2 104 105 106 10.7 108 108 10.7

EM oSNy 9.2 93 101 9.7 9.7 98 100 102 103 106 106 107 106
Special Ed. 1584 93 94 100 9.7 9.8 100 100 102 10.3 10.4 10.5 108 10.6

Mathematics
o | <] 1] 2| 3| 4l 5| 6] 7| &l 9] 1] u| i
Economically Disadvantaged 3337 6.5 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.3 6.3 6.4 6.4

EL | 2552 65 6.4 64 64 6.4 6.4 6.4 6.5 6.5 6.4 6.4 6.4 6.4
Special Ed. 1727 6.5 6.5 6.5 6.4 6.5 6.4 6.5 6.5 6.5 6.5 6.5 6.5 6.6

4.1.2. Conditional Standard Error of Measurement

In addition to the mean SEMs for both overall and domain scores, Figures 9 and 10 present the cbserved mean conditional SEMs by
overall score across the full spectrum of the i-Ready scale based on Diagnostic assessments administered in August and September
of the 2016—2017 school year. The middle 98% range of the chserved scores is indicated for both subjects. Except at the very tail
ends of the scale, more than 98% of the score ranges have conditional SEMs around 10 (logit value of 0.26) for Reading, and lower
than 7.5 {logit value of 0.30) for Mathematics. The results shown in these figures demeonstrate that the measurement error of the
i-Ready Diagnostic is consistent and at a desirable (i.e., low) level across a wide score range. Considering these values relative to the
theoretical SEM minima of 8.9 and 6.0 scale score points for Reading and Mathematics, respectively, reveals that the i-Ready
Diagnostic scale scores exhibit very low measurement error and therefore a high degree of reliability.
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- ]
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-
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Figure 9. Conditional SEM of i-Ready Diagnostic Assessments for Reading
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Figure 10, Conditional SEM of i-Ready Diagnostic Assessments for Mathematics

4.1.3. Marginal Reliability Estimates

The IRT analogue to classical reliability estimation is called marginal reliability and operates on the variance of the theta scores and
the mean of the expected error variance {Samejima, 1977, Sireci, Thissen, & Wainer, 1991). This marginal reliability uses the classical
definition of reliability as proportion of variance in the total observed score due to true score. The true score variance is computed
as the observed score variance minus the error variance (see equation below).

of_of
Po=——=

%

(6)

where ps is the marginal reliability estimate, o% is the observed error variance of the ability estimate, and &7 is the observed mean
conditional error variance. Like a classical reliability coefficient, the marginal reliability estimate increases as the standard error of
measurement decreases; it approaches 1 when the standard error of measurement approaches 0.

Other relevant measures provided by WINSTEPS (Linacre, 2012, Linacre, 2002) in Rasch analysis are separation indices and reliability
estimates. Separation indices reflect the ratio of person (or item) standard deviation to the standard deviation of error and are
closely related to reliability estimates (Wright, 1996). Values in excess of 2.0 indicate that greater than 80% of the variance in scores
is not due to error, but rather to person or item differences. For the more commeon reliability measures, person reliability {or
marginal reliability) is equivalent to the commeonly recognized test score reliability in classical test theory settings such as the KR=20
internal consistency reliability coefficient. Further, Rasch analysis provides item reliability or the ratio of true item variance to
observed item variance, which has no direct counterpart in classical test analysis. The higher item reliability values indicate greater
consistency of item ordering.

Based on the spring 2014 calibration, the estimated reliability for the Reading test was 0.97 with a separation index of 5.43 and the
estimated reliability of the Mathematics test was 0.96 with a separation index of 5.22. In addition, data from August and September
2016 were used to estimate marginal reliability for each domain score by grade (Table 4.5) and for overall scores by grade (Table
4.4). Table 4.5 shows that—apart from Grade 2 High-Frequency Words—reliability estimates by domain and grade vary between
0.63 and 0.96. The marginal reliability estimates for some domains were lower than others (e.g., High-Frequency Words and
Phonological Awareness), likely due to the shorter test length as well as students’ grade restriction related to the content for these
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domains. Since the overall score is based on all domains and hence a greater number of items, Table 4.4 shows that the overall
scores tend to be much more reliable than any individual component domain, with marginal reliability estimates of between 0.91
and 0.99.

Table 4.4. August and September of 2016-2017 School Year: Marginal Reliability Estimates for Overall Scores by Grade

Reading
Marginal Reliability 0.91 0.95 0.96 0.97 0497 0.97 0.97 0497 0.97 0.98 0.98 0,98 098
N* 1843 287.6 323.3 366.3 346.0 3452 2513 225.9 2236 338 22.3 146 7.4
Mathematics
Marginal Reliability 0.92 0.94 0.94 0.95 0.96 0.96 0.96 097 0.97 0,98 0.98 0.98 099
N* 191.2 2985 334.1 376.0 365.7 3659 276.2 254.0 2386 385 25.4 16.4 &5

*:Sample size in thousands of students.

Table 4.5. August and September of 20162017 School Year: Marginal Reliability Estimates for Domain Scores by Grade

Comprehension: Informational Text 0.70 0.79 0.85 090 0.91 091 0.91 0.92 092 0.93 0.94 0.94 0.95
Comprehension: Literature 0.68 0.77 0.84 0.89 0.90 0.90 0.91 0.91 0.91 0.92 0.93 0.93 0.95
High-Frequency Words 0.64 0.76 0.57 0.75 0.76 0.76 0.76 0.76 0.75 0.78 0.74 0.81 0.80
Phonological Awareness 0.66 0.76 0,73 0.78 0.79 0.77 0.83 0.81 0.82 0.86 0.81 0.83 0.80
FPhenics 0.71 0.80 0.84 0.79 0.80 0.79 0.79 0.79 0.80 0.81 0.82 0.83 0.87
Vocabulary 0.63 0.80 0.82 0.88 0.88 0.88 0.88 0.80 0.90 0,91 092 0.93 0,85

Algebra and Algebraic Thinking 0.75 0.81 0.82 0.85 0.28 0.87 0.89 092 093 0.94
Geometry 0.78 0.79 0.81 .21 0.83 085 0.86 0.87 088 082 o093 0.94 0.95
Measurement and Data 0.74 0.79 0.81 0.83 0.84 0.886 0.87 0.87 0.88 0.86 0.87 0.87 0.91
Number and Operations 0.76 0.80 031 0.82 0.85 0.87 0.89 0.90 0.91 0.84 024 0.85 0.29

4.1.4. Test-retest Reliability Estimates

Evidence of test-retest reliability was assessed based on a subsample of students who, during the 2016—-2017 school year, took

the i-Ready Diagnostic once in the fall and once in the winter testing windows with the recommended 12-18 weeks between tests
and rushed in neither test. The mean testing interval was 106 days (15.2 weeks), and over that period students would have received
classroom instruction and hence have been anticipated to have grown. The fact that the test administrations were more than a
negligible amount of time apart suggests that not only was there variability in the test scores due to error variance, but also that
students true scores may have changed and therefore introduced additional variance thatis not attributable to the precision of the
i-Ready Diagnostic test itself. Table 4.6 presents the correlations between the two overall Diagnostic scores. For all grades and both
subjects, test-retest correlations are above 0.70, which, while considered strong, tends to be lower than the marginal reliability
estimates, primarily because of the likelihood that students’ content knowledge did grow over the 12-18 weeks that passed
between their two test occasions.
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Table 4.6. Test-Retest Correlations by Grade and Subject

Reading
Test-Retest Reliability 0.70 0.85 0.85 0.86 0.86 0.85 0.85 0.86 0.86
N* 1181 1591 1733 1995 1935 1903 1371 1199 1144 125 8.2 4.9 2.0
Mathematics

Statistc m-----m------

Test-Retest Reliability 0.71 0.77 0.81 0.82 0.85 0.86 0.87 0.87 0.87 085 085
N* 1134 1619 1844 210.8 2102 2069 1539 1341 1233 130 7.0 3.7 1.8
*: Sample size in thousands of students.

4.2. Stand Error of [ ment for Growth
Table 4.7 shows the mean SEMs for Growth Monltorlng {GM) assessments taken during August and September of the 2016-2017
school year®, Because the Growth Monitoring tests are much shorter (19-21 items), the theoretical minimum SEM is between 16.5
and 17.3 points for Reading and 11.1 and 11.7 points for Mathematics. The observed SEMs are close to the lowest obtainable value.

Table 4.7. August and September of 2016—-2017 5chool Year: Growth Monitoring SEM and Sample Size by Grade

Reading
Mean 17.7 iy iy 17.8 17.8 17.8 17.9 17.9 17.9
N* 36.5 63.0 70.0 78.5 69.0 65.2 29.2 203 17.4
Mathematics
Mean 11.8 11.8 11.8 11.8 11.8 11.8 11.8 11.8 11.9
N* 263 46.9 54.4 65.3 62.6 60.1 353 26.8 22.5

*: Sample size in thousands of students.

% For SEM and CSEM based on the 2015-2016 data based on the previous scale, please refer to Appendix M.
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Appendix C. Impact HLM Coefficients

Table C.1. HLM Results for Grade 6 Reading.
Student-Level Covariates
Treatment Group Membership 4.79 2.32 2.07 0.039 0.25 9.33

Fall 2017 Reading i- 0.69

<
ReadySchool Mean Centered 0.10 6.78 001 0.49 0.89

School-Level Covariates

Percent LEP 131.49 62.06 2.12 0.034 9.85 253.12
Percent SWD 19.24 24.94 0.77 0.44 -29.64 68.12
Percent White 0.33 0.12 2.78 0.005 0.10 0.57

Percent FRL -14.45 7.18 -2.01 0.044 -28.52 -0.38

Fall Reading i-ReadySchool-
Level Grand Mean Centered

Intercept | 557.06 12.01 46.37 <.001 533.52 580.61

Note. LEP = limited English proficient; SWD = students with disabilities; FRL = free or reduced lunch;
Coef. = coefficient; SE = standard error of the coefficient; z = standardized score.

0.87 0.01 130.82 <.001 0.86 0.89
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Table C.2. HLM Results for Grade 7 Reading.
Student-Level Covariates
Treatment Group Membership 3.42 2.23 153 0.125 -0.95 7.80
Fall 2017 Reading i-

ReadySchool Mean Centered 0.84 0.09 9.65 <.001 0.67 1.01
School-Level Covariates

Percent LEP 114.11 64.49 1.77 0.077 -12.30 240.51

Percent SWD -24.04 25.80 -0.93 0.351 -74.60 26.52

Percent White 0.22 0.12 1.82 0.069 -0.02 0.45

Percent FRL -5.18 6.99 -0.74 0.459 -18.88 8.53

Fall Reading I-ReadySchool- | g g5 507 197,21 <001 0.84 0.87

Level Grand Mean Centered

Intercept = 582.30 12.52 46.5 <.001 557.76 606.85

Note. LEP = limited English proficient; SWD = students with disabilities; FRL = free or reduced lunch;
Coef. = coefficient; SE = standard error of the coefficient; z = standardized score.

Table C.3. HLM Results for Grade 8 Reading.
Student-Level Covariates
Treatment Group Membership 3.73 2.56 1.46 0.145 -1.29 8.74
Fall 2017 Reading i-

ReadySchool Mean Centered 0.78 0.09 8.85 <.001 0.61 0.95
School-Level Covariates

Percent LEP 36.37 73.14 0.5 0.619 -106.98 179.72

Percent SWD -43.75 28.11 -1.56 0.12 -98.84 11.33

Percent White 0.09 0.14 0.68 0.495 -0.17 0.36

Percent FRL -2.43 6.81 -0.36 0.722 -15.78 10.92

Fall Reading i-ReadySchool- |07 507 10161 <001 0.85 0.89

Level Grand Mean Centered

Intercept | 603.37 14.21 42.48 <.001 575.53 631.21

Note. LEP = limited English proficient; SWD = students with disabilities; FRL = free or reduced lunch;
Coef. = coefficient; SE = standard error of the coefficient; z = standardized score.
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