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AbstractAbstractAbstractAbstract    
 

Analyses of Covariance (ANCOVA)—using the Wisconsin Knowledge and Concepts 
Examination (WKCE) in Mathematics and Reading for Grades 5, 6, 8, and 10 in 2005 
and 2006 as dependent variables and prior-year scores on the WKCE in 
Mathematics and Reading, respectively, as covariates—were conducted for two 
groups of students. One group was served in the Bowler (Wisconsin) Schools using 
the Payne School Model, and one group was served in another similar, 
geographically close school district not using the  model. All eight All eight All eight All eight of the comparisons 
of ANCOVA-adjusted means were in favor  of the  Bowler Schools. Three Three Three Three of the fourof the fourof the fourof the four 
ANCOVA-adjusted mean comparisons for Mathematics (Grades 6, 8, and 10) were 
statistically significant in favor of the Bowler Schools. Two of the fourTwo of the fourTwo of the fourTwo of the four ANCOVA-
adjusted means comparisons for Reading (Grades 5 and 8) were statistically 
significant in favor of the Bowler Schools. These results provide strong and 
convincing evidence that the Payne School Model increases student achievement 
across multiple grades and multiple disaggregations. 
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Introduction and PurposeIntroduction and PurposeIntroduction and PurposeIntroduction and Purpose    
 

The federal No Child Left Behind Act of 2001 and corresponding state legislation throughout 
the United States require that schools use “research based” programs to increase student 
achievement in all academic areas, with particular emphasis on reading/English/language 
arts and mathematics. Consistent with these mandated foci on student achievement, Dr. 
Ruby K. Payne initiated research to determine the impact of the implementation of the 
Payne School Model—A Framework for Understanding Poverty, Learning Structures and 
Meeting Standards and Raising Test Scores materials and training—on student achievement 
in the areas of mathematics and literacy. 
 
Context for Context for Context for Context for Bowler School DistrictBowler School DistrictBowler School DistrictBowler School District    

 
Bowler School District, located in Bowler, Wisconsin, serves 462 students from pre-
kindergarten to 12th grade. There is one elementary school in the district that serves 234 
pre-kindergarten to sixth-grade students and one high school that serves 228 seventh- to 
12th-grade students. Districtwide, 41% of the students are eligible for free or reduced-price 
school meals. Twenty-one percent of the students are considered disabled. The current 
school population in the Bowler School District is 60% Caucasian, 38% Native American, and 
less than 1% Asian, African American, and Hispanic. Both schools in the district were 
involved with aha! Process, Inc. throughout the 2004–05 school year and continuing in the 
2005–06 school year. All staff members received A Framework for Understanding Poverty 
and Learning Structures training, which were presented by local certified trainers. Meeting 
Standards and Raising Test Scores training was provided by aha! Process consultants. 
During the course of the 2004–05 school year, technical assistance was provided by aha! 
Process consultants. 
 
Elementary (PK–6) 
 
An aha! Process consultant provided seven technical-assistance sessions to elementary 
teachers. The total amount of time spent in technical assistance varied by grade level from 
four hours (pre-kindergarten) to 11 hours (third grade). Teachers met with the consultant by 
grade level. During the first semester, technical assistance focused on: 

• Reviewing basic concepts from previous training 

• Working on direct teaching of the input strategies 

• Using the Payne Lesson Design  

• Developing time and content grids  

• Sharing strategies the teachers had used with their students 
 
During the second semester, the aha! Process consultant demonstrated lessons for the 
teachers and conducted classroom observations. The second semester’s technical- 
assistance sessions focused on: 

• Using a consistent sorting model for story 

• Developing time and content grids 

• Sharing classroom successes 

• Discussing benchmark tests 
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Secondary 
 
Districtwide, all seventh- to 12th-grade students are served at Bowler High School. All 
seventh- to 12th-grade teachers received content-specific technical assistance provided by 
aha! Process consultants. 
 
English/Language Arts 
 
An aha! Process consultant provided four technical-assistance sessions to English/language 
arts teachers, with each teacher receiving the equivalent of 1.5 days of technical assistance. 
During the first semester, technical assistance focused on: 

• Developing time and content grids 

• Reviewing input strategies 

• Using the Payne Lesson Design 

• Establishing a consistent sorting model for text 
 
During the second semester, the aha! Process consultant demonstrated lessons for the 
teachers and conducted classroom observations. The second semester’s technical 
assistance sessions focused on: 

• Developing time and content grids 

• Matching standards to the time and content grids 
 
Math 
 
An aha! Process consultant provided four technical-assistance sessions to math teachers, 
with each teacher receiving the equivalent of 2.5 days of technical assistance. During the 
first semester, technical assistance focused on: 

• Reviewing concepts from Learning Structures 

• Working with the Payne Lesson Design 

• Reviewing time and content grids 

• Introducing vocabulary strategies 

• Establishing a consistent plan and label/sorting problem-solving model 
 
During the second semester, the aha! Process, Inc. consultant demonstrated lessons for the 
teachers and conducted classroom observations. The second semester’s technical- 
assistance sessions focused on: 

• Reviewing input strategies 

• Reviewing and revising time and content grids 

• Sharing strategies to be used during the following school year 
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Science 
 
An aha! Process consultant provided four technical-assistance sessions to science teachers, 
with each teacher receiving the equivalent of two days of technical assistance. During the 
first semester, technical assistance focused on: 

• Developing time and content grids 

• Reviewing concepts from Learning Structures 

• Introducing the Payne Lesson Design 

• Introducing vocabulary strategies 

• Identifying target students 

• Developing a plan and label strategy for text 
 
During the second semester, the aha! Process consultant demonstrated lessons for the 
teachers and conducted classroom observations. The second semester’s technical 
assistance sessions focused on: 

• Reviewing input strategies 

• Revising time and content grids 

• Sharing strategies to be used during the following school year 
 

Social Studies 
 
An aha! Process consultant provided three technical-assistance sessions to social studies 
teachers, with each teacher receiving the equivalent of 1.5 days of technical assistance. 
During the first semester, technical assistance focused on: 

• Aligning curriculum to the standards 

• Developing and revising time and content grids 

• Sharing activities and strategies that have been used in the classroom 
 
During the second semester, the aha! Process consultant demonstrated lessons for the 
teachers and conducted classroom observations. The second semester’s technical-
assistance sessions focused on: 

• Reviewing and revising time and content grids 

• Reviewing instructional strategies 
 

MethodologyMethodologyMethodologyMethodology    
 
The research design to determine impact on student achievement had two dimensions. The 
first dimension was establishing Model Fidelity at each school. If teachers were not 
implementing the Payne School Model effectively, differences in student achievement could 
not be attributed to the use of the model. The second dimension was determining the 
statistical significance of the impact of the Payne School Model on student achievement in 
Mathematics and Reading.  
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Model Fidelity 
 
Instructional Framework Scale—Observation (2003) was used to assess the fidelity of the 
implementation of the Payne School Model. The instrument consisted of 47 indicators 
criterion-referenced to key model components/activities. The median inter-rater reliability for 
the instrument is .83, with a range from .72 to .95.  
 
Analysis of Student Achievement Data 
 
A post-test-only comparison design for two groups [experimental group—a district 
implementing the Payne School Model (Bowler School District); comparison group—a district 
implementing a traditional approach (comparison school district)], using the analysis of 
covariance to adjust for initial differences between the two groups, was utilized to determine 
the statistical impact of the implementation of the Payne School Model on student 
achievement. 
 
The independent variable was the implementation or non-implementation of the model. The 
dependent variables were standardized test scores in Mathematics and Reading on the 
Wisconsin Knowledge and Concepts Examination (WKCE) in Grades 5, 6, 8, and 10. (See 
www.dip.state.wi.us for more detailed information on the WKCE, the School Performance 
Reports, the New Wisconsin Promise, and Academic Achievement.)   
 
The covariates were standardized test scores in prior years on the WKCE in Mathematics 
and Reading, respectively. Analyses were conducted for the total students in Grades 5, 6, 
and 8 for the disaggregation variables; incomplete data on disaggregation variables were 
provided for Grade 10. The level of statistical significance was set at p < .05 because of the 
relatively small sample sizes. 

  
ResultsResultsResultsResults    
 
The results are presented in two sections—Model Fidelity and Student Achievement. 
 
Model Fidelity 
 
aha! Process consultants used Instructional Framework Scale—Observation (2003) to 
assess level of implementation of the model. This resulted in eight teachers being assessed. 
The Model Fidelity scores ranged from 4% to 66%, with a median of 39% for the eight 
teachers assessed. Only one teacher (66%) met the 50% criterion for the first year; three 
more teachers had scores in the 45–49% range. 
 
Student Achievement 
 
Tables 1 and 2 (see final two pages) contain overview summaries of the results for both 
Mathematics and Reading. Five analyses of student achievement data were conducted for 
each of three grades (Grades 5, 6, and 8) studied for both dependent variables: Total Group, 
Gender by School, Race by School, Poverty vs. Non-Poverty (Free/Reduced-Price Lunch vs. 
non-Free/Reduced-Price Lunch), and IDEA (Individuals with Disabilities Education Act of 
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2004) disabled vs. non-disabled. Only the Total Group was analyzed for Grade 10, as 
incomplete data were provided on demographic descriptors for this grade. A narrative 
explanation of the results is provided below for each analysis.  
 
 MMMMathematicsathematicsathematicsathematics    ––––    The ANCOVA-adjusted means for the Bowler Schools were higher than 
the comparison school for all all all all four four four four gradesgradesgradesgrades (Grades 5, 6, 8, and 10). The differences in the 
adjusted means were statistically significant in three grades: Grade 6: p < .011; Grade 8: p 
< .008; Grade 10: p < .023; all were in favor of the Bowler Schools. 
 
ANCOVAs for the disaggregations were conducted for each grade. For Grade 5, the ANCOVA 
for IDEA disabled vs. non-disabled revealed a statistically significant difference in the 
adjusted means in favor of the Bowler Schools. However, the number of students with 
disabilities was very small—n = 10. There were no statistically significant differences in 
ANCOVA-adjusted means for Gender, Race, or Poverty. There were no students who qualified 
as LEP (Limited English Proficiency). For Grade 6 there were no statistically significant 
differences in adjusted means for Gender, Race, Poverty, or IDEA disabled. For Grade 8 
there were no statistically significant differences in adjusted means for Gender, Race, and 
IDEA eligibility, but there was a statistically significant difference in adjusted means for 
poverty (Free/Reduced-Price Lunch status) in favor of the Bowler Schools for both eligible 
and ineligible students at the p < .10 level.  
 
 ReadingReadingReadingReading    ––––    The ANCOVA-adjusted means for the Bowler Schools were higher than the 
comparison school for all all all all fourfourfourfour grades grades grades grades (Grades 5, 6, 8, and 10). There were two statistically 
significant differences for the ANCOVA-adjusted means for Grade 5 (p < .052) and Grade 8 
(p < .000); all were in favor of the Bowler Schools. 
 
ANCOVAs for the disaggregations were conducted for each grade. For Grade 5, there were 
no statistically significant differences in ANCOVA-adjusted means for Gender, Race, Poverty, 
and IDEA disabled. For Grade 6 there were no statistically significant differences in ANCOVA-
adjusted means for any of the four disaggregations. For Grade 8 there were no statistically 
significant differences in ANCOVA-adjusted means for Gender and Poverty (Free/Reduced-
Price School Lunch status), but there were statistically significant differences for Race and 
for IDEA disabilities in favor of the Bowler Schools. 
 
DiscussionDiscussionDiscussionDiscussion    
 
Discussion of these results is constrained by several factors. First, this was the first year of 
implementation of the Payne School Model. While the Model Fidelity scores for one teacher 
exceeded the 50% criterion for the first year, and the scores for three teachers were 
between 45% and 49%, these scores reflected performance after having worked with the 
model for one year and did not reflect performance throughout the entire first year. Even 
higher levels of implementation of the model and increased student achievement would be 
anticipated in the second year of implementation. 
 
The results indicated that the ANCOVA-adjusted means for the Bowler Schools exceeded 
those for the comparison schools in all  all  all  all eight eight eight eight comparisonscomparisonscomparisonscomparisons—four for Mathematics and four 
for Reading. Further, five of the eightfive of the eightfive of the eightfive of the eight ANCOVAs were statistically significant—three for 
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Mathematics and two for Reading. These results provide strong and consistent support for 
the impact of the Payne School Model on increasing student achievement in both 
Mathematics and Reading. These results are even more significant considering the 
constraint of the somewhat low Model Fidelity scores. 
 
The results of the ANCOVAs for the disaggregations analyses suggest equal and consistent 
impact of the Payne School Model across Gender, Race, Poverty, and IDEA disability, 
indicating that the model has impact on all students, with the Payne School Model being 
more effective with eighth-grade students from non-Caucasian (Native American) groups and 
with students with disabilities, although the numbers of Caucasian students and those 
served under IDEA eligibility were small.  
 
RecommendationsRecommendationsRecommendationsRecommendations    
 
Based on these results, there are several recommendations that should be considered 
relative to examining the impact of the Payne School Model on student academic 
achievement. 
 

1. The assessments of Model Fidelity at the end of the 2005–06 school year should 
provide a more stable estimate of the model and should reveal continued higher 
student achievement by the Bowler Schools, as well as continued statistical 
significance of the results in favor of the Bowler Schools. 

 
2. Complete demographic data should be provided to study the impact on 
disaggregated variables through the high school years. 

 
3. The pattern of achievement by the eighth-grade Native American students and 
students with disabilities that was noted in this study should be considered when 
greater numbers of students in the comparison groups are available. 
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Table 1Table 1Table 1Table 1    
 

Summary of Results for ANCOVA for MathematicsMathematicsMathematicsMathematics—2004–05 
Bowler Schools (Wisconsin) vs. Comparison School—Comp 1 

 
      

GradeGradeGradeGrade    GroupGroupGroupGroup    Sample SizeSample SizeSample SizeSample Size    CovariateCovariateCovariateCovariate    ANCOVA ANCOVA ANCOVA ANCOVA –––– Adjusted  Adjusted  Adjusted  Adjusted 
MeansMeansMeansMeans    

Direction of Direction of Direction of Direction of 
DifferenceDifferenceDifferenceDifference    

FFFF    ProbabilityProbabilityProbabilityProbability    

        
5th Bowler 24 4th Grade 483.425 Bowler > Comp 1   .033 p < .857 
 Comp 1 38  482.232    
        
6th  Bowler 29 5th Grade 497.590 Bowler > Comp 1 6.805 p < .011** 
 Comp 1 43  486.416    
        
8th Bowler  29 6th Grade 514.032 Bowler > Comp 1 7.489 p < .008*** 
 Comp 1 58  486.656    
        
10th  Bowler 30 8th Grade 556.264 Bowler > Comp 1 5.460 p < .023** 
 Comp 1 35  541.516    

 
 

      * p < .10 
    ** p < .05 
  *** p < .01 
**** p < .001 
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Table 2Table 2Table 2Table 2    
 

Summary of Results for ANCOVA for ReadingReadingReadingReading—2004–05 
Bowler Schools (Wisconsin) vs. Comparison School—Comp 1 

 

   

GradeGradeGradeGrade    GroupGroupGroupGroup    Sample SizeSample SizeSample SizeSample Size    CovariateCovariateCovariateCovariate    ANCOVA ANCOVA ANCOVA ANCOVA –––– Adjusted  Adjusted  Adjusted  Adjusted 
MeansMeansMeansMeans    

Direction of Direction of Direction of Direction of 
DifferenceDifferenceDifferenceDifference    

FFFF    ProbabilityProbabilityProbabilityProbability    

        
5th  Bowler 24 4th Grade 483.073 Bowler > Comp 1   3.933 p < .052* 
 Comp 1 38  460.454    
        
6th  Bowler  29 5th Grade 487.296 Bowler > Comp 1     .078 p < .781 
 Comp 1 43  485.219    
        
8th Bowler  29 6th Grade 518.295 Bowler > Comp 1 18.419 p < .000****  
 Comp 1 58  486.525    
        
10th  Bowler  30 8th Grade 529.595 Bowler > Comp 1      .523 p < .472 
 Comp 1 35  523.833    

   

      * p < .10 
    ** p < .05 
  *** p < .01 
**** p < .001 

 


