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KRR Executive Analysis Report on the Association between the Program Fidelity of Sites and 

Students Tier Level Progress: Evidence from 2016-17 School Year Data 

Introduction 

The aim of this report is to provide a detailed analysis to inspect the possible impacts of in-school and after 

school program fidelity of Kansas Reading Roadmap (KRR) sites (schools and some Boys & Girls Clubs) on 

students’ reading skills based on the tier progress of sites. Since the historic development and refinement of the 

program has been shown in a separate report, the analysis of this report will directly be based on the data from the 

2016-17 school year. In the following sections we will first introduce the program fidelity measures that are created 

via a collaboration between KRR and the Center for Public Partnership & Research (CPPR) at the University of 

Kansas and refined by KRR’s operational team members. Secondly, we will provide details about the data and 

methodology used for the analysis. Finally, we will provide the interpretation of data analysis in the results section. 

Through these sections our hope is to cover enough details for the audience of this report to show the strong 

association between the program fidelity level of KRR contracted sites and their success in students’ reading skills 

through the tier progress in school. 

The KRR is a comprehensive early literacy approach that supports elementary school efforts to increase the 

number of students reading at benchmark. Early literacy is a foundational skill that impacts life-long outcomes. A 

longitudinal study by the Annie E. Casey Foundation of 4,000 students nationally found that children who were not 

proficient early readers were four times more likely to leave high school without a diploma. Models effective at 

increasing proficient readers can therefore pay dividends in both human and economic terms.  

While expanding, the KRR program model went through a complete transformation from a collection of 

programs into a comprehensive, holistic model. The program initially was conceived as a combination of in-school 

and afterschool tutoring, summer, and family engagement programs. The idea was that the coordination of these 

separate programs would create an additive effect and improve the number of children reading at grade level in 

partner schools. 

In pursuit of this objective, several nonprofit organizations were identified, each with a specific expertise 

and established programs in the areas of in-school, afterschool, summer and family engagement. The programs 

provided by each nonprofit were evidenced-based and evaluated. The hope was these programs could work 

alongside each other to support children’s reading. Importantly, this support was supposed to align with school 

assessments. 

After a year of operation, limitations were observed in the original KRR design. Each separate program 

used different processes and pursued different objectives. Each program had a very specific approach to literacy that 

included measures for success, instruction, and progress monitoring, yet none of the models were rooted in skills-

based reading. This was especially troublesome as the Kansas State Department of Education and Kansas schools 
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had been working with a process called the Kansas Multi-Tiered System of Supports (MTSS) for nearly a decade 

that was premised on the science of skills-based reading.   

Over the course of 2015, the model transformed and partners to the project changed. A partnership was 

forged with the Kansas State Department of Education’s Technical Assistance Systems Network (TASN) and the 

program ended its relationship with the various nonprofits. TASN helped the KRR align their approach with the 

skills-based science of reading. After these changes, the Kansas KRR became its own separate, autonomous entity 

and restructured its model around Kansas MTSS and the assessments used by TASN and Kansas school districts.   

Through the Kansas MTSS system, KRR helps schools strengthen and align the major in-school 

components that are part of a pre-K to third grade reading process including (1)assessments, (2)instruction, 

(3)grouping, (4)intervention and (5)progress monitoring. In addition, the KRR provides funding for out-of-school 

programs including afterschool, summer, and family engagement. Under the KRR approach, schools align their out-

of-school programs with the school’s assessment, intervention, and progress monitoring system.  

In KRR schools, all children are sorted by schools according to a curriculum based measure (CBM) 

administered every fall, winter and spring. Children are placed into three general groups—Tier 1, Tier 2, and Tier 3. 

Children at Tier 1 are considered at benchmark which means they are considered on track for grade-level reading. 

Children in Tier 2 are slightly behind where they should be and children in Tier 3 are substantially behind. Children 

in groups Tier 2 and Tier 3 are further subdivided into smaller groups and provided progress-monitored 

interventions. 

 

                            

 

The goal of the KRR is to move as many children out of Tier 3 and as many children into Tier 1 as 

possible. The KRR does this with a complete in-and-out of school system of data, instruction, intervention, progress 

monitoring and family support. The afterschool program consists of three rotations, two of which involve reading 

practice.  The first rotation, called Individual Skill Reinforcement (ISR), focuses on students in the Tiers 2 and 3. 

Each student in ISR receives help in discrete skills based upon school assessment and progress monitoring. The 
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second rotation, called Structured Vocabulary Read-Aloud (SRAV), provides more generalized vocabulary and 

comprehension practice for all program enrollees. This is connected to school assessment and progress monitoring 

data as well.  

 

KRR Fundamental Indicators for Success 

KRR’s in-school and afterschool programs are designed as an application of multi-tier system of support (MTSS) to 

support the increase of the number of the students in state at and above the upper-benchmarked reading skills (Tier-

1), and the decrease of the number of them below the lower-benchmarked reading skills (Tier-3). To have this 

support be utilized at a maximum level, KRR has been working with school districts, teachers and administrators of 

schools, and selected Boys & Girls Clubs, since its start up. KRR strongly suggests that the maximization of these 

benefits from its in-school and afterschool programs would be seen more evidently once the KRR contracted sites 

have adopted these programs within its fidelity requirements. To check the level of each sites’ fidelity level of in and 

afterschool programs, KRR has collaborated with CPPR and developed numerous evaluation measures. KRR’s 

operation team, that has close communication with and oversight of each KRR site and their staff members refined 

the list of these measures to identify the fundamental indicators for in-school and afterschool programs that aim to 

increase the number of students in Tier-1 and to reduce the number of students in Tier-3 groups. These fundamental 

indicators are shown in the following tables: 

Table-1: In-school Fundamental Indicators that Support the Growth of Tier-1 Percentage in Schools 

1) Research-based core curriculum used (Curriculum Protocol) 

2) CBM accuracy and fluency data used to complete MTSS/DIBELS Grouping worksheets to determine 
student need (SharePoint/Worksheet) 

3) 90 minutes uninterrupted core reading block implemented (Master Schedule) 

4) 90 minutes uninterrupted core reading block is ALL-INCLUSIVE (All students in grade included) 

5) K-2 given 30 additional minutes for Tier 2 (Schedule) 

6) For Tier 2 in grades K-2, intervention group size is 3-5 (intervention form) 

7) Tier 2: progress monitoring occurs biweekly for students on appropriate CBM predictive indicator (PM 
Graph) 

8) Tier 2 students are progress monitored on grade level (PM Graph) 

 

Table-2: In-school Fundamental Indicators that Support the Reduction of Tier-3 Percentage in Schools 

1) Curriculum Protocol is used to align interventions with the Grouping worksheets (intervention form) 
(Collaborative Team Workbook) 

2) 90 minutes uninterrupted core reading block (Master Schedule) 
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3) K-2 given 60 additional minutes for Tier 3 (Schedule) 

4) For Tier 3 in grades K-2, intervention group size is 3 or less (intervention form) 

5) Tier 3: progress monitoring occurs weekly for students on appropriate CBM predictive indicator (PM 
Graph) 

6) Instructional adjustments are documented on progress monitoring graphs (PM Graph) 

 

Table-3: Afterschool Fundamental Indicators that Support the Reduction of Tier-3 in Schools 

1) 30 minutes for PA/Phonics skills 

2) Tutors use Benchmark/95% Group (Lesson Plans) 

3) EITHER: If groups consist of different skill levels, activities are differentiated to meet individual student 
needs (Lesson Plans/Questioning) 

OR: If groups are one independent skill (best practice), appropriate skill level is being reinforced, as 
directed by in-school intervention 

4) Group 2 students work on fluency (Intervention Worksheet) 

5) PCs collect in-school PM levels to determine One Minute Reader Placement (PM Graph/Intervention 
Worksheet) 

6) Tutors monitor and listen to students reading (Observation) 

7) Tutors will check students' accuracy rates periodically and always on the last story before moving them to 
a different book (Fluency Logs) 

8) Cross-check grouping (quadrant) worksheets with screener data (grouping worksheets) 

9) Check for alignment of in-school and afterschool interventions (intervention worksheet and afterschool 
schedule) 

 

The KRR’s operation team members actually tracked the program implementation fidelity of each KRR site using 

additional fidelity measures, but the fundamental indicators listed above have proven to be the most effective 

measures in tier progress of each site.  

Data and Methodology 

To test the association between these fundamental indicators and the percentage change of the size of Tier-1 and 

Tier-3 groups, we have run an empirical analysis using the 2016-17 school year data of KRR sites. The main 

question of this analysis is: to what extent is the KRR sites’ in-school and afterschool program fidelity (as defined 

by these fundamental indicators) related to the yearly tier placement change of the students? The most important tier 

change targeted in the program is the growth of the Tier-1 percentage and the reduction of the Tier-3 percentage 

from the start of the school year to the end of it. The main components (dependent variable) of the empirical analysis 

will be the percentage change of Tier-1 and Tier-3. We will execute the analysis by focusing each tier change (Tier-

1 growth and Tier-3 reduction) in two separate tests. While these changes are the main components of the analysis, 
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on the other hand side of the equation we will have some control variables in assessing the relationship of the 

program fidelity measures. The list of all variables we have in the data analysis are shown in Table-4. 

Table-4: Summary of the Data and Variables used in the Empirical Analysis 

 Tier-1 Growth Analysis Tier-3 Reduction Analysis 

  
Dependent 

Variable 
Explanator
y Variable 

Dependen
t Variable 

Explanator
y Variable 

Tier-1 Growth (Fall '16 to Spring '17) ✓    

Tier-3 Reduction (Fall '16 to Spring '17)   ✓  

In-school Fidelity Score for Tier-1 (Fall '16)  ✓   

In-school Fidelity Score for Tier-3 (Fall '16)    ✓ 

After-school Fidelity Score (Spring '17)  ✓  ✓ 

Percentage of Students in Tier-1 (Fall '16)  ✓   

Percentage of Students in Tier-3 (Fall '16)    ✓ 

KRR After-school Program Need of the Site   ✓  ✓ 
Number of K-3 Students in CBM Assessment (Fall 

'16)  ✓  ✓ 
 

 

As seen in Table-4, we have included four more variables to the analysis besides the main components and the in-

school and afterschool fidelity measures. These additional components are the percentage of students who are placed 

in Tier-1 and Tier-3 groups based on the curriculum based measurement (CBM) test scores, self-defined need of 

students for the KRR afterschool program, and number of students listed in the CBM test at the beginning of the 

school year as a proxy to school size, which may also be used as a proxy for school environment. More information 

about the variables included in analysis can be found in Appendix-A and Appendix-B. The descriptive data 

summary of each variable has been shown in Table-5 to provide more information about these variables and help the 

audience make more sense of them. 

Table-5: Descriptive Analysis of the Data 

Variable 

# of 
Site

s Mean 
Std. 

Dev. 
Mi

n 
Ma

x 
Tier-1 Growth (Fall '16 to Spring '17) 52 6.02 10.71 -16 39 

Tier-3 Reduction (Fall '16 to Spring '17) 52 4.63 7.90 -8 38 

In-school Fidelity Score for Tier-1 (Fall '16) 52 8.41 1.84 2.9 10 

In-school Fidelity Score for Tier-3 (Fall '16) 52 6.39 2.84 0 10 

After-school Fidelity Score (Spring '17) 44 8.13 1.97 2.2 10 

Percentage of Students in Tier-1 (Fall '16) 52 61.48 12.27 34 81 

Percentage of Students in Tier-3 (Fall '16) 52 18.81 8.94 3 45 

KRR After-school Program Need of the Site  50 43.44 27.21 8.8 100 
Number of K-3 Students in CBM Assessment (Fall 

'16) 52 
182.5

6 
103.8

2 33 509 
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By using these variables and using our assumptions as indicated in Appendix-A and Appendix-B, we have 

conducted two multivariate linear regression analyses in each of which we expected to find a strong positive 

relationship of both in-school and afterschool fidelity of KRR sites with their Tier-1 growth and Tier-3 reduction. 

The details and the mathematical modelling of the linear regressions have been presented in Appendix-C and 

Appendix-D. In the following session we will just provide the summary of the results and their interpretation. 

 
Results of the Data Analysis 

The data analysis has revealed evidence that matches our expectations about the correlation between the program 

fidelity and the tier changes, as well as the ceiling effect and more. The following two tables are to summarize the 

results of the data analyses. After the demonstration of the analysis results we will provide their interpretation and 

visual presentation for clarification. The following table, Table-6, is to show the results for Tier-1 growth analysis.  

Table-6: Results of the Data Analysis for Tier-1 Growth 

   

Std. 
Err. 

Alpha 
Risk 

Sigm
a 

Effect 
Size 

 

Dependent: Tier-1 Growth (Fall '16 to Spring '17) Coeff.   

In-school Fidelity Score for Tier-1 (Fall '16) 1.89 0.69 0.010 0.33  

After-school Fidelity Score (Spring '17) 1.16 0.67 0.091 0.21  

Percentage of Students in Tier-1 (Fall '16) -0.69 0.10 0.000 -0.81  

KRR After-school Program Need of the Site  -0.11 0.07 0.098 -0.29  

Number of K-3 Students in CBM Assessment (Fall '16) -0.01 0.02 0.441 -0.14  

Constant 31.48 12.36 0.015 .   
 

The interpretation of this result is as follows: during the school year 2016-17, schools would have a 31.48 

percentage point increase in the number of students grouped in Tier-1 if every other component of the analysis were 

fixed. A school with a unit better average score in fundamental indicators of the in-school program fidelity is 

expected to have 1.89 percentage point higher increase in Tier-1 growth during the school year compared to the 

other sites. Similarly, if a school had a unit better average score in fundamental indicators of the afterschool program 

fidelity, that school would have 1.16 higher percentage point of growth in Tier-1 placement at the end of the year. A 

school with one percentage point higher Tier-1 placement score in the Fall 2016 is expected to have 0.69 percentage 

point less Tier-1 growth at the end of the school year because of the ceiling effect.  The coefficient of the KRR after-

school need indicates that a one percent more need in a site for the KRR after-school program is associated with 

0.11 percent lower growth at the end of the year. The proxy of the school size has also indicated a negative 

correlation with the Tier-1 growth, but it is not found statistically significant. So, all the variables in the model 

except the proxy for school size have been calculated to be statistically significant at 90% critical level (their Alpha 

Risk levels are less than 10%). The R-squared of the model is reported as 57.8%. This means about 58% of the 
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variation in Tier-1 growth from fall to spring semester can be explained by these variables included in our analysis. 

In terms of educational literature, 58% is a very strong explanation power of a regression model. 

To simplify these findings and clarify them for a broader audience, we will provide two numeric examples. 

 

Figure-1: Estimated Tier-1 growth for and average KRR school with different fidelity level 
 

The first example, Figure-1, is to compare the possible Tier-1 growth performance an average KRR school could 

have. The average KRR school in this picture is used for a hypothetical site that has all components of the empirical 

analysis except the fidelity pieces at their average level as shown in Table-5. If this site gets a zero average score in 

the fundamental indicators of both in and afterschool fidelity measures, then the school is expected to have a 10.63 

percentage point decrease in its Tier-1 student population at the end of the year. However, an average score in these 

fundamental indicators will bump its Tier-1 population by 6.65 percentage points, where this growth would be 11.82 

percentage points if the site fulfilled all expectations of the program. This is a very strong growth in Tier-1 

considering the facts that the average population for the Tier-1 at the beginning of the school year was 61.5%, and 

the average growth in the tier has been 6%. The second example will be about three possible Tier-3 reductions of an 

average KRR site, and it will be shown after the summary and the interpretation of the data analysis. Table-7 is to 

represent the summary of the Tier-3 reduction analysis. 

Table-7: Results of the Data Analysis for Tier-1 Growth 

   
Std. 
Err. 

Alpha 
Risk 

Sigma 
Effect 

Size 

 

Dependent: Tier-3 Reduction (Fall '16 to Spring '17)  Coeff.   

In-school Fidelity Score for Tier-3 (Fall '16)  0.73 0.30 0.021 0.25  

After-school Fidelity Score (Spring '17)  1.37 0.47 0.007 0.32  

Percentage of Students in Tier-3 (Fall '16)  0.71 0.10 0.000 0.77  

KRR After-school Program Need of the Site  -0.13 0.05 0.006 -0.45  
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Number of K-3 Students in CBM Assessment (Fall '16)  -0.02 0.01 0.085 -0.29  

Constant  -14.40 6.56 0.034 .   

 
Like in the previous model, we see the positive correlation of both in and afterschool fidelity score of the KRR site 

with its Tier-3 reduction points. A one-point higher in-school fidelity will provide 0.73 percentage point more 

reduction, whereas one unit higher afterschool fidelity will mean 1.37 percentage points more reduction in the site. 

If a school had one percent less students placed in Tier-3 at the beginning of the school year, it will limit its Tier-3 

reduction at the end of the year at 0.71 percentage point because of the floor effect. The self-determined need level 

and the school size have also found to be negatively correlated with the Tier-3 reduction. A one percent more need 

of the students will limit the reduction of the Tier-3 at 0.13 percentage point, and similarly an additional one student 

of the site will cause it to have 0.02 lower Tier-3 reduction at the end of the year. In the Tier-3 reduction analysis, all 

components of the model have been calculated statistically significant at 90% significance level. This model has also 

had a higher R-squared value. It is calculated to be 63.1%. So, about 63% of the variation in Tier-3 reduction of the 

KRR sites can be explained by these five components of the analysis. That also means all the other variables omitted 

in the model only have the power of explaining little more than 1/3 of the variation of the Tier-3 reduction in KRR 

sites. Figure-2 below is the example to simplify these analysis results. 

The interpretation of Figure-2 will be the same with the previous figure. A hypothetical average KRR site with 

average in-school and afterschool fidelity scores will have 4.83 percentage point reduction in Tier-3 from Fall to 

Spring semester. If the site did not meet any expected KRR fidelity measures, it will have a 7.94 percentage point 

increase in Tier-3 instead of a reduction, whereas a site that satisfies all criterion of program fidelity will have about 

10 percentage points Tier-3 reduction at the end of the school year. These results are even more impressive in the 

context where the average Tier-3 placement is 18.81% and the average reduction is 4.63%. Both these examples 

justify KRR points in the fidelity of program implementation and provide evidence of its impact on students’ 

reading skills. 
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Figure-2: Estimated Tier-3 reduction for and average KRR school with different fidelity level. 
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APPENDICES 

Appendix-A: Variables in Tier-1 Growth Analysis 

Dependent Variable: Increase in the percentage points of students from Fall 2016 to Spring 2017 who are listed in Tier-1 (Range: 0-100). 

Explanatory Variables:   

i) Average in-school program fidelity score of the KRR site for Tier-1 in Fall 2016. (Range:0-10). We have calculated the arithmetic average 
of the selected in-school fidelity measures for Tier-1. This calculation gave us results at 0-1 range. To make it more understandable, we 
have multiplied average score of each site by 10. So, the range has converted to 0-10. We expect to have the dependent variable and this 
variable to have a positive relationship. That means the higher in-school program fidelity a KRR site has at the beginning of the school year, 
the more growth in Tier-1 population will be observed at the end of the year. 

ii) Average after-school fidelity score of the KRR site in Spring 2017. (Range:0-10). We had to use the spring fidelity scores since we did not 
have the data from 18 KRR sites for Fall 2016 because of the new program manager (PM) recruitment during the semester. We have 
calculated the arithmetic average of the selected after-school fidelity measures for each KRR site. This calculation gave us results at 0-1 
range. To make it more understandable, we have multiplied average score of each site by 10. So, the range has converted to 0-10. We expect 
this variable to have a positive relationship with the dependent variable as well. Which also means the higher after-school program fidelity a 
KRR site has, the more growth in Tier-1 there will be. 

iii) Percentage of Students in schools Placed in Tier-1 Cohort in the Fall 2016 (Range: 0-100). We have obtained this information from the 
predictive indicators data which is submitted by each KRR site. The reason to use this variable in the analysis is to see the ceiling effect of 
the relative size of Tier-1 students in each site. So, the logic is that the higher percentage of students who are placed in Tier-1 reading skill 
at the beginning of the school year, the lower performance in Tier-1 growth at the end of the school year because of the ceiling effect. 

iv) Self-defined need of students for the KRR after school program. (Range: 0-100). This number is calculated as the relative number of 
students applied to be part of the after-school program during the school year as the percentage of students reported in the CBM 
assessments at the beginning of the school year. There were three KRR sites reported the number of students enrolled in the program being 
more than the number of students joined the CBM tests, we have suppressed their number to be 100. We expect this variable to have a 
negative correlation with the dependent variable. 

v) Number of students reported in the CBM assessments. We have used this number as a proxy to the size of the school, which can also carry 
some information about the location and the environment of the school like urban vs rural, and high vs low teacher/student ratio. We do not 
have a certain expectation since the literature includes research with mixed results in terms of school size, but we also find the argument 
that suggest that the higher school size brings more challenges for teachers and administrators to deal with. 

 

Appendix-B: Variables in Tier-3 Reduction Analysis 

Dependent Variable: Decrease in the percentage points of students from Fall 2016 to Spring 2017 who are listed in Tier-3 (Range: 0-100). 

Explanatory Variables:   

i) Average in-school program fidelity score of the KRR site for Tier-3 in Fall 2016. (Range:0-10). We have calculated the arithmetic average 
of the selected in-school fidelity measures for Tier-3. This calculation gave us results at 0-1 range. To make it more understandable, we 
have multiplied average score of each site by 10. So, the range has converted to 0-10. We expect to have the dependent variable and this 
variable to have a positive relationship. That means the higher in-school program fidelity a KRR site has at the beginning of the school year, 
the more growth in Tier-3 population will be observed at the end of the year. 

ii) Average after-school fidelity score of the KRR site in Spring 2017. (Range:0-10). We had to use the spring fidelity scores since we did not 
have the data from 18 KRR sites for Fall 2016 because of the new program manager (PM) recruitment during the semester. We have 
calculated the arithmetic average of the selected after-school fidelity measures for each KRR site. This calculation gave us results at 0-1 
range. To make it more understandable, we have multiplied average score of each site by 10. So, the range has converted to 0-10. We expect 
this variable to have a positive relationship with the dependent variable as well. Which also means the higher after-school program fidelity a 
KRR site has, the more reduction in Tier-3 there will be. 

iii) Percentage of Students in schools Placed in Tier-3 Cohort in the Fall 2016 (Range: 0-100). We have obtained this information from the 
predictive indicators data which is submitted by each KRR site. So, the expectation is that the higher percentage of students who are placed 
in Tier-3 reading skill at the beginning of the school year, the lower performance in Tier-3 growth at the end of the school year because of 
the ceiling effect. 

iv) Self-defined need of students for the KRR after school program. (Range: 0-100). This number is calculated as the relative number of 
students applied to be part of the after-school program during the school year as the percentage of students reported in the CBM 
assessments at the beginning of the school year. There were three KRR sites reported the number of students enrolled in the program being 
more than the number of students joined the CBM tests, we have suppressed their number to be 100. We expect this variable to have a 
negative correlation with the dependent variable. 

v) Number of students reported in the CBM assessments. We have used this number as a proxy to the size of the school, which can also carry 
some information about the location and the environment of the school like urban vs rural, and high vs low teacher/student ratio. We do not 
have a certain expectation since the literature includes research with mixed results in terms of school size, but we also find the argument 
that suggest that the higher school size brings more challenges for teachers and administrators to deal with.  
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Appendix-C: Mathematical Model of the Tier-1 Growth Analysis  

With this model we have tested the following question; at what extend the fundamental indicators of in-school and after-school fidelity 
measures are related with a growth in the number of students grouped in Tier-1 from Fall to Spring semester after controlling for students’ 
reading skill at the beginning of the school year, their self-determined level of need, and the school size? The mathematical representation of this 
model is as follow; 
  =   0 +  1 11 +  2 21 +  3 31 +  4 41 +  5 51 +   

where Y stands for growth in the percentage number of students in Tier-1,  0 is the estimated constant of the assumed linear relationship, 
 11 is the average score of the KRR site with respect to the Tier-1 fundamental indicators of the in-school program fidelity and  1is its 
coefficient,  21 is average score of the KRR site with respect to the fundamental indicators of the after-school program and  2 is its coefficient, 
 31the percentage of students grouped in Tier-1 at the beginning of the school year and  3is its coefficient,  41the percentage level of self-
identified need of students in the KRR site and  4 is its coefficient,  51 the proxy for the size of the KRR site and  5is its coefficient, and   is the 
error term of the model which represents the effect of everything else we did not include in the model. 

The data analysis has revealed the following results of the mathematical model 

   

Std. Err. 
Alpha 
Risk 

Sigma 
Effect 

Size 

 

Dependent: Tier-1 Growth (Fall '16 to Spring '17) 
Coeff

.   

In-school Fidelity Score for Tier-1 (Fall '16) 1.89 0.69 0.010 0.33  

After-school Fidelity Score (Spring '17) 1.16 0.67 0.091 0.21  

Percentage of Students in Tier-1 (Fall '16) -0.69 0.10 0.000 -0.81  

KRR After-school Program Need of the Site  -0.11 0.07 0.098 -0.29  

Number of K-3 Students in CBM Assessment (Fall '16) -0.01 0.02 0.441 -0.14  

Constant 31.48 12.36 0.015 .   

 

 

Appendix-D: Mathematical Model of the Tier-3 Reduction Analysis 

With this model we have tested the following question; at what extend the fundamental indicators of in-school fidelity measures related 
with a reduction in the number of students grouped in Tier-3 from Fall to Spring semester after controlling for students’ reading skill at the 
beginning of the school year, their self-determined level of need, and the school size? The mathematical representation of this model is as follow; 

  =   0 +  1 12 +  2 22 +  3 32 +  4 42 +  5 52 +   

where Y stands for reduction in the percentage number of students in Tier-3,  0 is the estimated constant of the assumed linear relationship, 
 12 is the average score of the KRR site with respect to the Tier-3 fundamental indicators of the in-school program fidelity and  1is its 
coefficient,  22 is average score of the KRR site with respect to the fundamental indicators of the after-school program and  2is its coefficient, 
 32 is the percentage of students grouped in Tier-3 at the beginning of the school year and  3is its coefficient,  42 is the percentage level of self-
identified need of students in the KRR site and  4is its coefficient,  52 is the proxy for the size of the KRR site and  5is its coefficient, and   is 
the error term of the model which represents the effect of everything else we did not include in the model. 

The data analysis has revealed the following results of the mathematical model 

   

Std. Err. Alpha Risk 

Sigma 
Effect 

Size 

 

Dependent: Tier-3 Reduction (Fall '16 to Spring '17) Coeff.   

In-school Fidelity Score for Tier-3 (Fall '16) 0.73 0.30 0.021 0.25  

After-school Fidelity Score (Spring '17) 1.37 0.47 0.007 0.32  

Percentage of Students in Tier-3 (Fall '16) 0.71 0.10 0.000 0.77  

KRR After-school Program Need of the Site -0.13 0.05 0.006 -0.45  

Number of K-3 Students in CBM Assessment (Fall '16) -0.02 0.01 0.085 -0.29  

Constant -14.40 6.56 0.034 .   

 


