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An Impact Evaluation of Supplemental Blended Implementation for 
Mathematics at Grades 6–8 

Introduction 

Founded in 1969, Curriculum Associates provides a variety of educational products and 
services with the goal of improving education for students and teachers. Three Curriculum 
Associates products available for mathematics and reading include i-Ready® Diagnostic 
(available for K–12), i-Ready® Instruction (available for K–8), and Ready® Supplemental 
Curriculum (available for K–8). The i-Ready Diagnostic (a) are online, computer adaptive 
assessment that pinpoint student needs at the sub-skill level in reading and mathematics and 
(b) help monitor the extent to which students are on track to achieve end-of-year targets. The i-
Ready Instruction program provides online, individualized instruction for students and is 
designed for use with i-Ready Diagnostic. Curriculum Associates Ready curriculum materials 
are accessible through an online Teacher Toolbox system or through print materials. The intent 
of this curriculum is for a school or district to use these materials in conjunction with a separate, 
primary curriculum. When i-Ready Diagnostic, i-Ready Instruction, and the supplemental use of 
Ready are used together they are referred to as a Supplemental Blended implementation.  

Curriculum Associates’ i-Ready Diagnostic is currently used by 5.6 million K–12 students across the 
United States. Some of these students use the Diagnostic only, while others also use the Online 
Instruction and/or other components designed to enhance student learning. Though not as 
widespread, the Ready curriculum is used for supplemental instruction across the United States in 
conjunction with core curriculums to provide additional instruction by educators, as they see fit. 

The Human Resources Research Organization (HumRRO) conducted an evaluation to examine 
the impact of the Supplemental Blended implementation on student achievement in 
mathematics for grades 6–8 compared to use of i-Ready Diagnostic only. This study was 
designed 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, 2017), 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). This was 
achieved by using a quasi-experimental design (QED) which involved establishing baseline 
equivalence between a treatment and comparison group, using an outcome measure 
acceptable by WWC, including baseline achievement as a covariate, and sampling in a manner 
that avoids confounding variables.  

Research Questions and Study Design 

This evaluation addressed the following research question for students in grades 6–8. 

1. Does use of Supplemental Blended implementation for mathematics result in higher 
student achievement on i-Ready Diagnostic beyond use of i-Ready Diagnostic only? 

In this study, our hypothesis was that student achievement would benefit at schools using a 
Supplemental Blended implementation for mathematics over use of i-Ready Diagnostic only. 
This hypothesis is based on the belief that students benefit from the i-Ready Instruction targeted 
to their specific needs, and from incorporation of Ready Mathematics in classroom instruction. 
We predicted that the use of these products benefits student achievement in mathematics and 
will be reflected in i-Ready Diagnostic scores in the spring following one school-year of use. 
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Cluster-Level Design 

Assignment into the treatment or comparison group occurred at the school level. Although a 
district may choose to implement one or more Curriculum Associates products district-wide, 
data and discussions with those who work directly with districts indicated there is great variation 
between schools regarding whether and how implementation occurs. Thus, we determined the 
appropriate unit of assignment for this study was the school. The unit of observation in this 
study was the student, with student-level achievement on the i-Ready Diagnostic serving as a 
baseline matching measure and outcome measure. 

Outcome Measure 

Both the treatment and comparison group administered the i-Ready Diagnostic for mathematics 
in fall and spring during the study period. The i-Ready Diagnostic was designed to be aligned to 
common state standards and was administered to students across the country. Because the i-
Ready Diagnostic for mathematics measures achievement aligned to common mathematics 
content and skills with proven reliability (see Appendix A), the assessment met the guidance set 
forth by the WWC 4.0 standards for an acceptable outcome measure (WWC, 2017). There was 
the added benefit that the measure is given early and late in the school year, allowing a 
consistent baseline and outcome achievement measure. 

Identifying a Sample of Schools 

HumRRO worked with Curriculum Associates to identify a sample of schools with students in 
grades 6–8 that implemented Supplemental Blended for mathematics. We first identified 
potential districts through Curriculum Associates’ i-Ready usage data and Ready purchase data 
- the Ready purchase data specified those districts and schools that had purchased Ready print 
books and/or Teacher Toolbox. We then examined i-Ready Diagnostic and Instruction use for 
the schools within these districts to determine which schools meet our definition of full 
Supplemental Blended implementation. Through our review of Ready purchase data and i-
Ready student usage data, we determined most Supplemental Blended schools used the 
program for both reading and mathematics. Therefore, we decided to include only those schools 
with reading and mathematics usage.    

For comparison schools, we identified districts including schools with students that had used i-
Ready Diagnostic only, with no i-Ready Instruction use. We then checked that these districts 
(and the specific schools within districts) had not made Ready print or Teacher Toolbox 
purchases. We decided to include this same restriction for comparison schools as we did with 
treatment schools by selecting only schools with students that had used i-Ready Diagnostic for 
reading and mathematics. This allowed reading and mathematics achievement to be used for 
student-level matching to gain a more similar set of treatment and comparison students than 
what would have been possible with mathematics scores alone.  

The following summarizes the qualifications for school-level participation in this study for our 
treatment and comparison groups: 

 Supplemental Blended (treatment): School that used i-Ready Diagnostic, i-Ready 
Instruction, and Ready curriculum as a supplemental program for reading and 
mathematics. Ready use included those that used print materials and those that used 
the online Teacher Toolbox as supplemental to a separate core curriculum. Schools 
selected as eligible for this group had students that used i-Ready Diagnostic and i-
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Ready Instruction across grades. Only those using all three products for reading and 
mathematics were included.  

 i-Ready Diagnostic only (comparison): Schools that administered the i-Ready 
Diagnostic at minimum of fall and spring for reading and mathematics. These schools 
did not use i-Ready Instruction or Ready as a supplemental or core curriculum for 
reading or mathematics. Schools selected as eligible for this group came from districts 
that did not make any Ready purchases at or before the time studied.  

Through discussions with Curriculum Associates and review of data, we determined the 
treatment start period, defined as the point of implementing Supplemental Blended, was 
variable, with eligible schools beginning treatment either in the 2014–15, 2015–16, or 2016–17 
school year. Similarly, the comparison group included schools that started i-Ready Diagnostic 
use in various years. Though we included only one year of data for each school, we 
incorporated a cohort variable to ensure treatment schools were matched to schools within their 
cohort. The cohort variable was also used in our impact analysis as a covariate.  

Analysis 

Achieving Baseline Equivalence 

Once schools meeting the requirement for each group were determined, matching was 
conducted to identify the comparison group of students from the identified schools. Matching 
was conducted at the student level on student achievement using fall i-Ready Diagnostic 
reading and mathematics scores. Though the study outcome measure is mathematics only, 
including reading i-Ready Diagnostic scores as a second baseline measure provided additional 
information to ensure students were matched with a similar-ability student.  

Logistic regression was used to compute a propensity score for each student in the treatment 
and the comparison groups. The model predicted the chance that each student belonged to the 
treatment group through a propensity score between 0 and 1. Student variables used to 
determine these scores were the mathematics and reading i-Ready Diagnostic scores for the 
fall of the first year of treatment implementation (fall 2014, 2015, or 2016, depending on the 
cohort). Matching was stratified by grade level and cohort to ensure all students were matched 
with someone at the same grade level and for the same year of i-Ready Diagnostic only 
(comparison) or Supplemental Blended implementation. Baseline equivalence was met based 
on WWC guidance of an effect size with an absolute value no larger than 0.25, using a nearest 
neighbor matching approach. 

Table 1 provides a summary of final baseline equivalence results, including the intra-class 
correlations (ICCs) that describe within group variance on i-Ready Diagnostic scores, total 
number of schools and students in the final sample, i-Ready Diagnostic mean and standard 
deviation, mean difference between the comparison and treatment groups, and hedge’s g effect 
size.  
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Table 1. Baseline Equivalence Statistics for Matched Supplemental Blended (Treatment) 
Sample to i-Ready Diagnostic Only (Comparison) 

Group ICC Schools Students

i-Ready  
Diagnostic 

Mean

i-Ready 
Diagnostic 

SD 

Adj 
Mean 
Diff

Effect 
Size

i-Ready Diagnostic only 
(Comparison)  0.16 31 847 473.80 31.27 

Supplemental Blended 
(Treatment) 0.28 35 854 468.56 32.38 -5.24 -0.165

 

Impact Analysis 

Following the selection of baseline equivalent groups, hierarchical linear modeling (HLM) was 
used to address our research question to estimate the impact of Supplemental Blended 
implementation on student mathematics achievement. A two-level model was used to account 
for the clustered nature of the data with students nested within schools. Students identified 
during matching were those included in the impact analysis. Because effect size differences 
between the treatment and comparison at baseline fell between 0.05 and 0.25 standard 
deviations, statistical adjustment to account for baseline reading and mathematics achievement 
was incorporated into the model. 

Level 1 of the model was specified as follows: 

Yij = β0j + β1j(PRE_MATHij – PRE_MATH.j)ij + β2j(PRE_READij – PRE_READ.j)ij 
+Σβqj(GRADE)ij + eij  

where Yij is the student outcome for student i in school j. β0j is the adjusted mean outcome for 
students in school j. β1j and β2j are the adjusted differences in outcome due to the student’s 
pretest score in mathematics and reading, cluster (i.e., school) mean centered. βqj is a vector of 
K minus 1 dummy variables to account for student grade level. eij is the random error in the 
achievement outcome associated with student i in school j.  

Level 2 of the model was specified as follows:  

β0j = γ00 + γ01(GROUP)j + γ02(PRE_MATH.j - PRE_MATH..)j + γ03(PRE_READ.j - 
PRE_READ..)j + γ04(COHORT2)j + γ05(COHORT3)j + ΣγK(SCHOOL)+ u0j  

where γ00 is the adjusted control group grand mean of the outcome, γ01 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 Supplemental Blended group and 0 for schools in the i-Ready Diagnostic only 
comparison group. γ02 and γ02 are the regression slopes of the school-level pretests in mathematics 
and reading (grand mean centered) to explain additional between-school variance not explained in 
level 1 of the model. γ04 is the adjusted difference in the outcome for schools in Cohort 2, and γ05 is 
the adjusted difference in the outcome for schools in Cohort 3. γK is a vector of school-level 
demographic dummy variables added to increase statistical precision. u0j is the random error in the 
achievement outcome associated with school j. 
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The student-level covariates used in each analysis were: 
 

 Reading and mathematics i-Ready Diagnostic baseline performance 
 Grade level 

 
The school-level covariates included: 
 

 Group membership (Supplemental Blended or i-Ready Diagnostic only) 
 i-Ready Diagnostic average baseline performance on reading and mathematics 
 Cohort (when treatment was started) 
 Demographic variables1 

- Total school enrollment 
- Student-teacher ratio 
- Percent white 
- Percent students identified by Individuals with Disability Act (IDEA) 
- Percent students Limited English Proficient (LEP) 
- Title 1 distinction (yes or no) 

 
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, effect sizes were computed for all comparisons using Hedge’s g.  

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 B. 
Table 2 summarizes the impact analysis findings. As shown, the Supplemental Blended schools 
were found to perform significantly better than the i-Ready Diagnostic only schools on 
mathematics achievement as measured by the i-Ready Diagnostic, with those in the treatment 
group on average performing almost 8 points higher than the comparison. The effect size of this 
difference was 0.22, as measured by Hedge’s g.  

Table 2. Impact Analysis Results for Supplemental Blended (Treatment) Schools Compared 
to i-Ready Diagnostic Only (Comparison) Schools for Mathematics at grades 6–8 

Group ICC Schools Students
i-Ready 
Mean

i-Ready 
SD

Adj 
Mean 
Diff SE P-Value

Effect 
Size

i-Ready only  0.15 31 847 487.43 33.00    

Supplemental 
Blended  0.34 35 854 495.27 38.48 7.84 2.14 <0.001 0.22

* = statistically significant  

 

                                                 
1School-level demographic variables obtained from the National Center for Education Statistics 
https://nces.ed.gov/ccd/ 
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Impact Summary and Discussion 

The findings of this impact study provide evidence that school-level implementation of 
Supplemental Blended resulted in increased student achievement in mathematics at grades 6–8 
over use of i-Ready Diagnostic only. Schools using Supplemental Blended for mathematics 
showed significantly higher student achievement in mathematics compared to schools using i-
Ready Diagnostic only for grades 6–8. The effect size of the difference was 0.22. For studies of 
educational intervention, it has been found that effect sizes of 0.25 or larger can be considered 
large (Lipsey et al., 2012). The effect size in our study was only slightly less than this threshold. 

There are various limitations to this study. First, i-Ready Diagnostic, Supplemental Ready 
curriculum, and i-Ready Instruction were carried out in real-world conditions – the only 
requirements for inclusion in our treatment sample was that schools had purchased Ready 

curriculum products and students had at least some use of i-Ready Instruction in addition to i-
Ready Diagnostic scores. Schools in both study groups were not participants in a research 
study but actual customers and everyday users of the products. Implementation thus varied 
between schools and within study groups. Impacts are typically greater for studies that aim for 
ideal or close to ideal implementation and less for studies that examine real-world 
implementation. Despite this limitation, we found a statistically significant effect for schools 
using the program under typical conditions.    

Additionally, for this study, we used i-Ready Diagnostic only schools that have not used Ready 
Supplemental or Ready Core curriculum as our comparison group; we did not verify the core 
curricula used by these schools and, thus that information was not factored into the findings. If 
the curricula used by some of these schools were similar to Ready in content and rigor, our 
chances of detecting impacts may have been reduced. Future studies may benefit from further 
investigation into the curriculum use of comparison schools. 

Finally, our treatment group was compared to an i-Ready Diagnostic only group. It is possible 
that use of i-Ready Diagnostic only increases student achievement; however, the design of this 
study did not allow for an estimation of that impact. Further, use of the i-Ready Diagnostic only 
as a comparison group may have attenuated the effects of the treatment group had that group 
been compared to a “business as usual” comparison group.  

Quality Control Procedures 

We employed various quality control checks throughout the analysis process. HumRRO, 
Curriculum Associates, and Century Analytics worked together to identify a rigorous 
methodology based on available data, the WWC 4.0 standards, and ESSA Level 2 guidelines. 
Data analysis work was completed collaboratively by HumRRO and Century Analytics. Century 
Analytics provided baseline equivalence and impact analysis data sets and output files.  
HumRRO confirmed only eligible schools and students participated and checked the output files 
and effect size calculations for accuracy. HumRRO generated final tables and figures based on 
the final baseline data and impact analysis output files; these tables were then checked by 
Century Analytics. HumRRO and Century Analytics were in frequent communication during the 
analyses to review the data and ensure accuracy of values and interpretations. 
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Appendix B. Impact HLM Coefficients 

 
Table B.1. HLM Results for Supplemental Blended Compared to i-Ready Diagnostic Only for 
Grades 6–8 

Covariates Coef. SE z p-value 95% Conf. Interval

Treatment Group Membership 7.842 2.138 3.67 0.000 3.651 12.032

Fall Reading i-Ready School-
Level Grand Mean Centered 0.073 0.065 1.13 0.260 -0.054 0.200

Fall Math i-Ready School-Level 
Grand Mean Centered 0.878 0.129 6.8 0.000 0.625 1.130

Fall i-Ready Reading Student-
Level School Mean Centered 0.120 0.013 9.01 0.000 0.094 0.146

Fall i-Ready Math Student-Level 
School Mean Centered 0.740 0.022 33.18 0.000 0.696 0.784

Grade*       

7 0.209 1.206 0.17 0.862 -2.154 2.572

8 -1.625 1.209 -1.34 0.179 -3.995 0.745

Cohort**       

Cohort 2 (2015–16) 2.714 3.041 0.89 0.372 -3.246 8.674

Cohort 3 (2016–17) 1.594 2.491 0.64 0.522 -3.288 6.476

School-Level Covariates       

Total Enrollment 0.004 0.004 1.11 0.269 -0.003 0.012

Percent White 0.189 0.059 3.2 0.001 0.073 0.305

Percent LEP 0.006 0.133 0.05 0.962 -0.254 0.266

Percent IDEA 0.313 0.260 1.2 0.229 -0.197 0.823

Title 1 Designation 2.289 2.691 0.85 0.395 -2.984 7.563

Student-Teacher Ratio 0.111 0.290 0.38 0.702 -0.458 0.680

intercept 461.405 10.887 42.38 0.000 440.067 482.742

*Grade 7 and Grade 8 were included in the analysis model as covariates to adjust for student grade level 
and increase precision. Grade 6 was the reference grade.  

**Cohort 2 and Cohort 3 were included in the analysis model as covariates to adjust for cohort and 
increase precision. Cohort 1 (2014–2015) was the reference cohort.  

 


