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INTRODUCTION
This report is an evaluation of achievement of literacy skills by kindergarten, first and second grade children in 18 New York city public schools, who participated in a comparative study of teaching literacy in the Learning Through an Expanded Arts Program (LEAP) versus a control group of their peers following atraditional public school curriculum.  Within the participating schools, classrooms were randomly assigned to either the LEAP program or traditional instruction.  A total of 1625 children were assessed at the beginning of the school year during the Fall 2005 and again at the end of the year in the Spring 2006.  The students within the 18 schools were nearly equally distributed between the LEAP (n = 858; 53%) and Control (n = 767; 47%) groups. The outcome criteria consisted of 23 literacy skills assessed by participating classroom teachers according to the ECLAS system (Literacy Development Checklist) used in New York City Public Schools.

Data analyses examined not only Fall-Spring ECLAS assessment changes in the LEAP group versus the Control group in terms of gains in literacy skills, but also explored the possibility of potential interaction effects of the instructional method as a function of students' grade level and other selected demographic characteristics.  That is, interactions concern the question of whether LEAP was differentially effective in enhancing literacy skills at particular grade levels, and with particular types of students (i.e., special education, males vs. females, holdover status, limited English proficiency, language dominance, and birthplace).

This report begins with a description of the participating students in terms of their demographic backgrounds, followed by an analysis of the relationships among the constellation of literacy skills.  Presented next are the results of overall comparisons of the LEAP and Control groups on the various literacy skills.  The overall group comparisons are followed by results of more specific analyses for each grade level (K through 2), and in turn by more complex analyses of higher order interaction effects involving instructional method and grade level, and then by selected student characteristics.

DEMOGRAPHIC CHARACTERISTICS

The classrooms were recruited from 18 public schools in four boroughs (Manhattan, Bronx, Brooklyn, and Queens) in New York City. The distribution of participants across schools was varied, ranging from 49 to 141 students per school.  The children were nearly equally distributed with respect to gender: 771 were female (48%) and 825 (52%) were male (n = 29 missing information). In regard to grade level, there were 382 (23%) kindergarteners, 600 (37%) first graders, and 643 (40%) second graders.

Geographically, 94% of the students (n = 1487) were born in the United States, and only 6% (n = 95) were born in foreign countries (N = 43 missing information).  Dominant home language was English in 61% (n = 962) of the households, followed by Spanish in 36% (n = 568) of the households, with the remaining 4% distributed among other languages (n = 34 missing information).

Ethnically, five different ethnic populations were represented.  Ethnicity was not reported for 127 (8%) of the cases. Among the data reported, there were 931 Hispanics (57%), 484 African Americans (30%), only 12 Whites (.7%), 56 (3.4%) Asian-Americans/Pacific Islanders, and 13 (.8%) "other" ethnicities.

New York City's "meal code" designation was used as a proxy for household socioeconomic status.  The vast majority, n = 1565 (96%), fell into the Free Lunch/HRA code; 16 (1%) were in the Reduced Payment code; only 9 (.6%) did not qualify for a free or reduced payment lunch; and 35 (2%) were missing a meal code.

Only very small numbers of students (n = 91), 6%, were in Special Educational placements during the study period.  With regard to limited English proficiency (LEP), 317 (21%) were identified with this flag.  There was little missing information on special education placement (n = 31) or LEP (n = 95) status.

A new variable considered in last year's evaluation was "holdover" status, that is whether or not the student had not been promoted to the proximate grade in the previous year.  Since kindergarteners were not held over, among the first and second graders, 190 students (15%) were held over, and the remaining 1053 (85%) were at their age-appropriate grade level.

In summary, the sample was about evenly distributed by gender, mostly U.S. born, and of low socioeconomic status (as suggested by free lunch status).  About two-thirds were from English-dominant households, with the remaining third from Spanish-dominant households.  Ethnically, the overwhelming majority were Hispanics and African Americans.  A small percentage was in special education placements, although about one in five were limited-English-proficient, and almost one in seven were holdovers from the prior year.

The major demographic characteristics of the students, as described above for the total sample, are summarized in Table 1 below, separately for the LEAP group in comparison to the Control group.  As Table 1 shows, the distributions for each characteristic appear very similar within the LEAP and Control groups.  None of the distributions were significantly different between the compositions of the LEAP and Control group by chi-square tests (p's > .05).  There was no significant difference between groups in terms of percentage of missing data (all p's > .10).  Table 1 also shows the value of Phi coefficients for each demographic comparison of LEAP and Control groups (i.e., a non-parametric correlation statistic).  Uniformly, with respect to each demographic characteristic, the correlation with Instruction Group was extremely low (all Phi's < .05), ranging from .006 to .046. The results of the Chi-square and Phi Coefficient analyses suggest that there is no systematic source of demographic bias between the students composing the LEAP and Control groups.

Table 1

Demographic Characteristics of the Participants: Percentages in LEAP vs. Control Group

__________________________________________________________

Variable      
Category         Control %    
 LEAP %    
X2 p   
Phi

                         (n = 767)    
(n = 858)

__________________________________________________________

Grade         
Kindergarten
23.9         
23.2   

.748  
.019

               
First Grade
37.5         
36.4

             
Second

38.6         
40.4

Gender         
Male                52.0         
51.4   

.819  
.006

               
Female          
48.0         
48.6

Birthplace     
U.S.               
93.0         
94.9   

.097  
.042

               
Foreign          
  7.0          
  5.1

Home Lang.
English
59.2         
61.6   

.586  
.026

               
Spanish
36.7         
34.8

               
Other

  4.1          
  3.6

Ethnicity
Amer. Ind.   
  0.1          
  0.1   

.682 
.046

               
Asian/Pac.
  3.3         
  4.2

               
Hispanic          62.6         
61.7

               
Black               32.2         
32.4

               
White           
  1.1          
  0.5

               
Other              
  0.7          
  1.0

Limited        
No                  
77.3         
81.0   

.087  
.045

English Prof.  
Yes                 
22.7         
19.0

Special       
No                  
95.3         
93.4   

.114  
.042

Education      
Yes                    4.7          
  6.6

Meal Code
Free/HRA
96.0          
96.8 

.674  
.031

               
Reduced
  1.0           
  0.9

               
Full-price
  0.5           
  0.6

               
No Form
  2.5           
  1.6

Holdover       
No

85.8          
83.8  

.322  
.028

               
Yes

14.2          
16.2

____________________________________________________________

Given that (a) classrooms were randomly assigned to the instructional conditions (LEAP/Control), (b) there were very similar and not significantly different distributions of demographic characteristics between conditions, and (c) there was no systematic bias in the pattern of missing data, we can have a great deal of confidence in the internal validity of the data analyses stemming from this evaluation.  Furthermore, since the schools were randomly selected from each of New York City's boroughs (with the exception of Staten Island), we also have confidence in the external validity or generalizability of the findings to similar large, urban school systems serving largely low socioeconomic status, ethnicity minority student populations.

FACTOR ANALYSIS OF LITERACY SKILLS
Because multiple components of literacy skills were assessed, an attempt was made to empirically determine whether or not these skills inter-correlated in a manner coalescing them into the super-ordinate skills that were the major targets of the intervention.  Therefore, a variety of factor analytic methods, with standardized varimax rotation, were performed on the correlation matrix of the 23 ECLAS skills assessed. The principal component method of factor extraction with varimax rotation yielded the simplest factor structure.  The analysis was based on the pre-intervention (Fall) ECLAS scores to protect against any differential effects that the LEAP vs. Control programs might have had in altering the initial nature of these inter-correlations, as is standard practice.  Because a different constellation of literacy skills is stressed at each grade level, separate factor analyses were conducted for kindergarteners, first, and second graders.

Four to five factors were initially extracted from among the 23 literacy skills based upon the Kaiser standard of eigenvalues equal or exceeding unity; that is, those factors with positive generalizability.  A standard scree test, however, and the ultimate criterion of interpretability of the solution, confirmed that four factors best represented the within-grade level correlation matrices.  The results of the factor solutions, rotated to a varimax criterion, are shown in Tables 2a-2c, which presents the factor loadings (i.e., correlation) of each component skill with its corresponding factor within each grade level.  The varimax rotation seeks to maximize the loading or correlation of an ECLAS skill on a single factor, and minimize it on all others.  Skills loading .30 or higher on a factor are classified with that factor. These loadings essentially represent the "weight" of the skill in composing its superordinant literacy factor.  The commonality among the ECLAS skills composing a given factor suggests its identity.

At the kindergarten level, it was necessary to delete three ECLAS skills (Reading Rate, Reading Expression, and Writing Expression) from the factor analysis because of limited variability (i.e., the correlation matrix was not positive semi-definite).  The three-factor solution based on the 20 ECLAS skills accounted for an acceptable 60.1% of the variance in the intercorrelation matrix.

As Table 2a suggests, for kindergarteners the first factor consists of combination of low (rhyme recognition and generation, syllables, and initial consonants), intermediate (alphabet, spelling, print concepts) and yet higher-order skills (oral, listening, and writing). In this sense, it is resembles a general or overall literacy factor.  The second factor represents intermediate to higher-level skills (decoding, sight words to reading accuracy and comprehension).  The third factor clearly represents intermediate skills terminating in emergent reading). The fourth factor is, however, under-determined and is defined by a single skill (vocabulary).

Table 2a

Kindergarten: Varimax Rotated Factor Loadings of Component Literacy Skills

on Three Factors

Factor

                      ___________________________________

Literacy Skill     
        
 F1   
F2      
F3    
F4

______________________________________________

Rhyme Recognition

.633

Rhyme Generation 

.646

Syllable Clapping         

.682

Initial Consonants         

.722

Final Consonants                          

.738

Blending                                 


.860

Segmenting                              


.855

Alphabet Recognition

.563

Alphabet Writing

.679

Spelling


.549

Decoding                           

.970

Vocabulary                                         


.935

Sight Words                        


.762

Concepts in Print          

.723

Emergent Reading                           

.542

Reading Accuracy                   

.972

Reading Comprehension

.972

Oral Expression            

.671

Listening Comprehension    
.646

Writing Development        
.450

_______________________________________________

All 23 ECLAS skills were included in the first grade factor analysis, which yielded four interpretable factors, accounting for an acceptable 61.4% of the variance in the intercorrelation matrix. As Table 2b shows, the first grade pattern is somewhat more differentiated than the kindergarten pattern.  The second factor represents the most fundamental literacy skills (rhyme recognition through final consonants), alphabet, and an errant loading on writing development. The fourth factor, consisting of blending and segmenting is also fundamental, but independent of the second factor.  The first and third factors are largely intermediate and higher order skills.

Table 2b

First Grade: Varimax Rotated Factor Loadings of Component Literacy Skills on Four Factors

                                      
Factor

                           _______________________________

Literacy Skill             
F1      
F2      
F3      
F4

_______________________________________

Rhyme Recognition

.806

Rhyme Generation

.759

Syllable Clapping

.847

Initial Consonants                
.878

Final Consonants                  
.685

Blending                                          

.696

Segmenting                                        

.694

Alphabet Recognition             
.509

Alphabet Writing                  
.606

Spelling                  
.593

Decoding                  
.673

Vocabulary                
.499

Sight Words               
.641

Concepts in Print                         
.750

Emergent Reading                          
.749

Reading Accuracy       .840

Reading Comp.
.856

Oral Expression           541

Reading Rate              
.802

Reading Expression
.735

Listening Comp.          
.601

Writing Expression     .419


Writing Development               
.695    
.633

________________________________________

In the second grade factor analysis, a four-factor solution accounted for a much higher 79.7% of the variance in the intercorrelation matrix. Table 2c shows a much more highly articulated latent factor structure underlying second graders literacy.  The first factor is fundamental skills, the second and fourth are successively two transitional intermediate factors, while the third represents the highest levels of listening comprehension coupled with writing.  Moreover, the magnitude of loadings in Table 2c is generally much higher than in Tables 2a and 2b.

Table 2c

Second Grade: Varimax Rotated Factor Loadings of Component Literacy Skills on Four Factors

                                     
Factor

                               _____________________________

Literacy Skill              

F1     
F2      
F3      
F4

_____________________________________________

Rhyme Recognition

.897

Rhyme Generation

.864

Syllable Clapping

.900

Initial Consonants 

.894

Final Consonants          

.889

Blending                  

.877

Segmenting                 

.850

Alphabet Recognition       
.893

Alphabet Writing           

.890

Spelling                          

.727

Decoding                          

.739

Vocabulary                        

.682

Sight Words                       

.778

Concepts in Print                                 

.786

Emergent Reading                                  

.783

Reading Accuracy                  

.835

Reading Comprehension             
.814

Oral Expression                  

.809

Reading Rate                      

.787

Reading Expression                

.814

Listening Comprehension                    

.775

Writing Expression                         

.746

Writing Development                        

.742

LITERACY SKILLS ACHIEVEMENT

Descriptive Statistics

The literacy skill performance of the LEAP and the Control group was determined for the Fall and Spring assessment periods, as summarized in Table 3, which shows the mean and standard deviation (SD) on each ECLAS literacy skill.

Table 3

Means and Standard Deviations of the LEAP and Control

Groups on Fall 2005 and Spring 2006 ECLAS Assessments

______________________________________________________________________

Literacy                           


FALL            

      SPRING

Skill                 

Group     Mean    
SD       
Mean    
SD

______________________________________________________________________

Rhyme Recognition    
Control    0.57  
0.50

0.72

0.45

                     
         

LEAP       0.68   
0.47     
 0.85   

0.36

Rhyme Generation     

Control     0.50   
0.50      
0.68   

0.47

                     
        

LEAP       0.64   
0.48      
0.82   

0.39

Syllable Clapping    

Control    0.57   
0.50      
0.72   

0.45

                                

LEAP      0.68   
0.47      
0.86   

0.35

Initial Consonants   

Control    0.60   
0.49      
0.76   

0.43

                               

LEAP      0.67   
0.47      
0.86   

0.35

Final Consonants     

Control    0.99   
1.00      
1.50  

0.87

                                

LEAP      1.16   
0.99      
1.63   

0.77

Blending             

Control    0.80   
0.98      
1.34   

0.94

                          

LEAP      1.06   
1.00      
1.53   

0.85

Segmenting           

Control    0.77   
0.97      
1.33  

 0.95

                             

LEAP      1.00   
1.00      
1.43   

1.08

Alphabet Recognition 
Control    0.93   
0.92      
1.48   

0.83

                                   

LEAP      1.17   
0.93      
1.65   

0.70

Alphabet Writing     

Control    0.93   
0.92      
1.52   

0.82

                                

LEAP      1.26  
0.92      1
0.67   

0.71

Spelling             

Control    0.98   
1.66      
2.34   

2.13

                         

LEAP      1.35   
1.86      
2.80   

2.15

Decoding             

Control     1.50   
2.06      
3.18   

2.17

                            

LEAP       1.65  
2.17      
3.33   

2.26

Vocabulary           

Control     0.80   
1.67      
2.23   

2.52

                             

LEAP       1.30   
1.98      
2.80   

2.55

Sight Words          

Control     2.13   
2.37      
4.03   

2.41

                             

LEAP       2.07   
2.40      
3.92   

2.52

Concepts in Print    

Control     0.50   
0.50     
 0.60   

0.49

                               

LEAP       0.65   
0.48      
0.78   

0.42

Emergent Reading     

Control     0.75   
0.97      
1.10   

0.99

                                  

LEAP       1.07   
1.00      
1.45   

0.89

Reading Accuracy     

Control    1.74   
2.42      
3.39   

2.72

                                  

LEAP       1.86   
2.49      
3.55   

2.74

Read. Comprehension  
Control    1.78   
2.35      
3.40   

2.60

                      


LEAP      1.66   
2.40      
3.55   

2.71

Oral Expression      

Control    2.03   
2.16      
3.77   

2.25

                     
     

LEAP      2.16   
2.23      
3.80   

2.35

Reading Rate         

Control    1.07   
2.16     
2.49   

2.80

                     
    

LEAP      1.23   
2.29      
2.74   

2.94

Reading Expression   

Control    1.07   
2.18      
2.61   

2.77

                     
        

LEAP      1.29   
2.32      
2.75   

2.91

List. Comprehension  

Control    1.33   
1.89      
2.69   

2.27

                     
        

LEAP      1.63   
1.93      
3.18   

2.20

Writing Expression   

Control    0.81   
1.82      
2.09   

2.53

                                 

LEAP      0.98   
1.90      
2.77   

3.36

Writing Development  
Control    1.38   
1.83     
2.81   

2.18

                                    
LEAP      1.77   
1.91     
3.27   

2.07

______________________________________________________________________

Analysis of Overall ECLAS Gains

Table 4 shows the mean gain (Spring-Fall) and standard deviation (SD) of gains for the two groups in each skill domain. A multivariate analysis of variance (MANOVA), controlling the overall significance level for comparison of 23 ECLAS dependent variables showed a significant difference between LEAP and the Control group, F (23, 1573) = 4.58, p <. 00l.  The results of individual univariate t-tests comparing LEAP versus the Control group on each ECLAS skill are also shown in Table 4.

As Table 4 shows, there were statistically significant differences between the LEAP and Control groups on five of the 23 ECLAS skills for all grades combined.  Two of these differences were in favor of the Control group (on Segmenting and Alphabet Writing) and three were in favor of LEAP (on Reading and Listening Comprehension, and Writing Expression).

However, LEAP mean gains exceeded the Control mean gains on 15 of the 23 ECLAS skills, the probability of which is only .08 by chance based on a normal approximation of the exact binomial probability.  Thus, treating the data parametrically with t-tests of mean differences, the outcome is more conservative; while non- parametrically, the binomial outcome provides far more favorable evidence of LEAP's overall effectiveness relative to traditional instruction, especially on the lowest and highest level skills.

Table 4

Means and Standard Deviations of the LEAP and Control

Groups' Gains in ECLAS Assessments, and t-tests of Significance of Differences in Gains

           
_________________________________________________________


Literacy                        

Mean           
t-test


Skill                 Group     
Gain    

SD
p
L vs. C

_____________________________________________________________

Rhyme Recognition
Control 
0.15   

0.36      .445   
L > C

                     
          
LEAP 

0.16   

0.37

Rhyme Generation      Control
0.17   

0.38      .749    L > C

                     
         
LEAP

0.18   

0.38

Syllable Clapping    
Control
0.15   

0.36      .212    L > C

                                
LEAP 

0.18   

0.38

Initial Consonants   
Control
0.16  

 0.37      .155    L > C

                               
LEAP

0.19   

0.39

Final Consonants     
Control
0.51   

0.87      .434    C > L

                               
LEAP

0.47   

0.85

Blending             
Control
0.55   

0.89      .075    C > L

                          
LEAP

0.47   

0.85

Segmenting           
Control
0.56   

0.90      .011*   C > L

                             
LEAP

0.44   

1.02

Alphabet Recognition Control
0.55   

0.81      .060    C > L

                                   
LEAP

0.48   

0.77

Alphabet Writing     
Control
0.59   

0.81     <.001*  C > L

                    
      
LEAP

0.40  

0.73

Spelling             
Control
1.35   

1.73      .269    L > C

   
            
LEAP

1.45   

1.66

Decoding             
Control
1.67   

1.70      .995    L > C

                     
 
LEAP

1.68   

1.80

Vocabulary           
Control
1.43   

2.17      .520    L > C

                  
  
LEAP

1.50   

1.99

Sight Words          
Control
1.91   

1.78      .508    C > L

                    
   
LEAP

1.83   

1.79

Concepts in Print    
Control
0.10   

0.31      .189    L > C

                  
     
LEAP

0.13   

0.33

Emergent Reading     
Control
0.35   

0.76      .332    L > C

                  
        
LEAP

0.39   

0.78

Reading Accuracy     
Control
1.65   

1.98      .757    L > C

                  
        
LEAP

1.68   

1.90

Read. Comprehension Control
1.62   

1.98      .010*  L > C

                   
          
LEAP 

1.88   

2.06

Oral Expression      
Control
1.73   

1.78      .260    C > L

                    
     
LEAP

.64   

1.66

Reading Rate         
Control
1.43   

2.24      .414    L > C

                             
LEAP

1.52   

2.24

Reading Expression   
Control
1.54   

2.24      .502    C > L

                   
        
LEAP

1.46   

2.19

List. Comprehension  
Control
1.36   

1.82      .035*   L > C

                     
         
LEAP

1.55   

1.80

Writing Expression   
Control
1.27   

2.05     <.001* L > C

                                 
LEAP

1.79   

3.07

Writing Development Control
1.43   

1.73      .399    L > C

                                    LEAP

1.50   

1.75

___________________________________________________________

*significant difference, p < .05

As Table 5 shows, overall, there were only seven of the 23 skills in which LEAP versus the Control group evidenced significantly different gains.  Three of these significant differences were on higher order skills, in favor of the LEAP group; whereas, four differences on basic to intermediate skills were in favor of the Control Group.  However, it is important to note that (1) not all ECLAS skills are taught at each grade level, and (2) overall analyses of significant differences by t-tests can obscure more subtle differences within grade levels.

LEAP-CONTROL COMPARISON BY GRADE LEVEL

Comparison of literacy achievement gains of the LEAP group versus the Control group overall presumes that instructional conditions have the same effect at each grade level, and, moreover, for all subgroups of students despite the diversity of their myriad demographic characteristics. If instructional condition effects vary as a function of grade level or demographic characteristics, or both, these are called "moderators" of instructional condition's effectiveness.  This is the approach that was taken in the evaluation design, that is, to compare the effectiveness of the LEAP program with the Control by examining interactions effects involving grade level, and grade level x demographics.

A concern in significance testing is the number of tests conducted; as the number of tests increase, the family-wise Type I error rate increases dramatically above the nominal .05 significance level.  Therefore, to control for conducting significance tests on the 23 ECLAS skills, a multivariate analysis of variance (MANOVA) was employed, followed by a series of univariate analyses of variance (ANOVAs).  These analyses were based on Fall-to-Spring ECLAS gain scores, such that the LEAP- Control comparison of mean gains was made as a function of grade level, and grade x demographics.

The Instructional Condition x Grade Level MANOVA revealed a significant overall effect of  Condition, F (23, 1569) = 3.94, p < .001, indicating that the overall patterns of LEAP and Control group means were significantly different.  The multivariate effect size was such that 5.5% of the generalized variance was explained by the Instructional Condition variable.  However, more importantly, there was also a significant Condition x Grade interaction effect, F (46, 3140) = 3.85, p < .001, indicating that the difference between LEAP and the Control group varied across grades K-2. The multivariate effect size was such that 10.6% of the generalized variance was explained by the Condition x Grade interaction effect.  Taken together, the main effects of Condition and the interaction with Grade Level explained over 16% of the variance in ECLAS gains, which is considered a large "effect size" in educational research and practice.

The MANOVA was followed by a family of 23 Condition x Grade univariate ANOVAs.  The results revealed 9 significant overall main effects of Condition, and 12 significant Condition x Grade interaction effects.  Of the 9 significant main effects, 7 were subsumed under the interactions; thus, taken together, LEAP-Control differences were significant on 14 of the 23 skills.  These results are shown in Table 5.

Table 5

Results of Condition x Grade Univariate ANOVAs of ECLAS Gains

___________________________________________________________

Literacy Skill          

Effect                 
F            
p

___________________________________________________________

Rhyme Recognition       
Condition            
2.75         
.097m

                        
       
Condition x Grade    
7.94         
<.001*

Rhyme Generation        
Condition            
1.61          
.204

                                

Condition x Grade    
8.49         
<.001*

Syllables               

Condition            
5.09          
.024*

                        

Condition x Grade    
8.99         
<.001*

Initial Consonants      

Condition            
3.93         
 .048*

                             

Condition x Grade    
3.70         
<.025*

Final Consonants        

Condition            
0.36         
 .552

                              

Condition x Grade    
5.47          
 .004*

Blending                

Condition            
2.21          
 .137

                        

Condition x Grade    
0.59         
 .555

Segmenting              

Condition            
4.81          
 .028*

                           

Condition x Grade    
0.65         
 .524

Alphabet Recognition    
Condition            
1.55     
 .213

                                  

Condition x Grade    
3.26         
 .038*

Alphabet Writing        
Condition           
19.16         
<.001*

                               

Condition x Grade    
6.08        
  .002*

Spelling                

Condition            
0.69          
 .406

                        

Condition x Grade   
0.87   

 .421

Decoding                

Condition            
0.19          
.891

                          

Condition x Grade    
2.60         
.075m

Vocabulary              

Condition            
0.39

.533

                           

Condition x Grade    
0.31          
.731

Sight Words             

Condition            
0.61         
.436

                        

Condition x Grade    
1.04          
.367

Concepts in Print       

Condition            
5.32       
.021*

                            

Condition x Grade   
19.30         
<.001*

Emergent Reading        
Condition            
0.70          
.403

                                

Condition x Grade    
1.92          
.146

Reading Accuracy        
Condition            
0.24          
.625

                                

Condition x Grade    
0.15         
.864

Read. Comprehension    
Condition            
6.57       
.010*

                                   

Condition x Grade    
2.54          
.079m

Oral Expression        

Condition            
0.48        
.487

                             

Condition x Grade    
4.27         
.014*

Reading Rate            

Condition           
0.45          
.501

                            

Condition x Grade    
0.68          
.509

Reading Expression      
Condition            
0.36          
.551

                                

Condition x Grade    
0.28          
.756

List. Comprehension     
Condition            
3.89          
.049*

                        

Condition x Grade
0.99          
.370

Writing Expression      
Condition           
11.67         
.001*

                        

Condition x Grade
3.18          
.042*

Writing Development     
Condition          
0.32          
.571

                        

Condition x Grade
2.85          
.058

___________________________________________________________

Note: Condition df = 1, 1569; Condition x Grade df = 2, 1569

* statistically significant, p < .05; m = marginal significant (p < .10)

The means and standard deviations of ECLAS gains are shown for he LEAP and Control groups in Table 6, separately for each grade level.  The pattern of findings shows mixed results, not only as a result of grade level, but also depending on the particular ECLAS skills assessed.

Table 6

Means and Standard Deviations of LEAP vs. Control Group

ECLAS Gains as a Function of Grade Level

                                 


CONTROL           
LEAP

Literacy

Skill                 

Grade     Mean    SD       
Mean    SD

__________________________________________________________

Rhyme Recognition     
K          0.31   
0.46      
0.44   
0.50

                      


1         
0.09   
0.29     
0.07   
0.26

                      


2         
0.11   
0.32     
 0.08   
0.28

Rhyme Generation      
K         
0.29   
0.45      
0.43   
0.50

                      
           

         
0.15   
0.36      
0.11   
0.32

                      
           

2         
0.12   
0.33      
0.09  
0.29

Syllable Clapping     

K         
0.31   
0.46     
 0.47   
0.50

               
         

1         
0.10   
0.30      
0.09   
0.29

                      
         

2         
0.11   
0.31      
0.08   
0.28

Initial Consonants    

K         
0.39   
0.49      
0.47   
0.50

                      
        

1         
0.08   
0.27      
0.14   
0.35

                                  

2         
0.11   
0.31      
0.08   
0.27

Final Consonants      

K        
1.15   
0.99      
1.12   
1.00

                      
         

1         
0.29   
0.71      
0.42   
0.82

                                   

2         
0.32   
0.74      
0.16   
0.54

Blending              

K        
0.91   
1.00      
0.85   
0.99

                              

1         
0.56   
0.90      
0.55   
0.89

                              

2         
0.30  
0.72      
0.18   
0.58

Segmenting            

K        0.85   
0.99      
0.81   
1.56

                                

1         0.62   
0.93      
0.44   
0.83

                                

2         0.32   
0.73      
0.22   
0.63

Alphabet Recognition  
K        1.04   
0.73      
1.13   
0.79

                                      
1         0.50   
0.82     
 0.41   
0.73

                      


2         0.30   
0.71      
0.16   
0.53

Alphabet Writing      

K        1.06   
0.72      
1.09   
0.82

                      


1         0.48   
0.76      
0.25   
0.60

                      


2         0.41   
0.80      
0.14   
0.49

Spelling              

K        1.08   
0.86      
0.99   
0.87

                      


1         1.52   
1.72      
1.63   
1.57

                     
 

2         1.36   
2.08      
1.55   
2.00

Decoding              

K        0.95   
1.18      
0.71   
1.22

                      


1         2.10   
1.54      
2.34   
1.55

                      


2         1.71  
1.95      
1.68   
2.00

Vocabulary            

K        0.02   
0.30      
0.03   
0.30

                      


1         2.04   
2.22      
2.05   
1.94

                      


2         1.72   
2.40      
1.88   
2.17

Sight Words           

K        1.30   
1.24      
1.04   
1.20

                      


1         2.38   
1.60      
2.42   
1.64

                     


2         1.83   
2.08      
1.84   
2.01

Concepts in Print     

K        0.24   
0.43      
0.39   
0.49

                      


1         0.11   
0.31      
0.02   
0.14

                     


2         0.01   
0.12      
0.06   
0.24

Emergent Reading      

K        0.94   
1.00      
0.86   
0.96

                      


1         0.29   
0.70      
0.36   
0.77

                      


2         0.04   
0.28      
0.13   
0.50

Reading Accuracy     

K        0.43   
1.07      
0.40   
1.17

                      


1         2.48   
2.08     
2.56   
1.98

                      


2         1.60   
1.93      
1.69   
1.75

Read. Comprehension   
K         0.44   
1.09      
0.46   
1.22

                      


1         2.49   
2.07     
 2.67   
1.98

                      


2         1.52   
1.91      
.04   
2.09

Oral Expression       

K        0.87   
0.97      
1.06   
1.06

                      


1         2.31   
1.76      
1.91   
1.75

                      


2         1.72   
1.96      
.75   
1.79

Reading Rate          

K        0.02   
0.30      
0.02   
0.28

                      


1         1.60   
2.20      
1.84   
2.35

                      


2         2.12   
2.54      
2.10   
2.40

Reading Expression    
K        0.02   
0.30      
0.04   
0.40

                      


1         2.12   
2.37      
1.95   
2.36

                      


2         1.90   
2.37      
1.86   
2.29

List. Comprehension   
K     
0.67   
0.74      
0.90   
0.71

                      
           

1
1.44   
1.73      
1.46   
1.70

                      


2
1.71   
2.21      
2.00   
2.16

Writing Expression    

K
0.00   
0.00      
0.02   
0.28

                      


1
1.74   
2.07      
2.20   
2.07

                      


2
1.62   
2.32      
2.45   
4.08

Writing Development   
K
0.93   
0.80      
0.88   
0.70

                      


1
1.70   
1.71      
1.57   
1.61

                      


2
1.47   
2.07      
1.79   
2.15

However, not all comparisons of means are appropriate for all 23 skills inasmuch as not every skill was taught at each grade level.  Therefore, the data in Table 6 are reorganized in Tables 7-9, by grade level, presenting the means and standard deviation again only for the skills appropriately tested at each particular grade level.  Subsequently, these are summarized as to whether or not the LEAP group fared better, the same, or worse than the Control group.

Table 7

Means and Standard Deviations of LEAP vs. Control Group:

Selected ECLAS Gains for Kindergartners

                               
CONTROL            
LEAP

Literacy

Skill                         
Mean    SD       
Mean    SD   
L vs.C

_______________________________________________________

Rhyme Recognition
0.31   
0.46      
0.44   0.50   
L > C*

Rhyme Generation
0.29   
0.45      
0.43   0.50   
L > C*

Syllable Clapping
0.31   
0.46      
0.47   0.50   
L > C*

Initial Consonants
0.39   
0.49     
0.47   0.50   
L > C*

Final Consonants
1.15   
0.99      
1.12   1.00   
C > L

Blending                     
0.91   
1.00      
0.85   0.99   
C > L

Segmenting                  0.85   
0.99      
0.81   1.56   
C > L

Alphabet Recognition
1.04   
0.73      
1.13   0.79   
L > C*

Alphabet Writing
1.06   
0.72      
1.09   0.82   
L > C

Spelling                     
1.08   
0.86      
0.99   0.87   
C > L

Sight Words

1.30   
1.24      
1.04   1.20   
C > L*

Concepts in Print
0.24   
0.43      
0.39   0.49   
L > C*

Emergent Reading
0.94   
1.00      
0.86   0.96   
C > L

Oral Expression
0.87   
0.97      
1.06   1.06   
L > C*

List. Comprehension
0.67   
0.74      
0.90   0.71  
L > C*

______________________________________________________

*statistically significant, p < .05

As Table 7 shows, at the Kindergarten level, LEAP achievement surpassed that of the Control group on 9 of 15 grade-appropriate skills.  Of these, 8 of the 9 in favor of LEAP were statistically significant differences, while only 1 of 6 in favor of the Control was statistically significant.  Apart from the parametric significance of these differences, viewed non-parametrically, the probability of 9 of 15 outcomes in favor of LEAP by chance is only about .16 by the normal approximation to the binomial.  Further, of the 9 statistically significant differences, the exact binomial probability of 8 in favor of LEAP is only .018.

Table 8

Means and Standard Deviations of LEAP vs. Control Group:

Selected ECLAS Gains for First Graders

                               
CONTROL           
LEAP

Literacy

Skill


Mean
SD

Mean
SD  
L vs. C

______________________________________________________

Spelling                      
1.52   
1.72      
1.63   
1.57  
L > C*

Decoding                      2.10   
1.54      
2.34   
1.55  
L > C*

Vocabulary

2.04   
2.22      
2.05   
1.94  
L > C

Sight Words

2.38   
1.60      
2.42   
1.64  
L > C

Reading Accuracy
2.48 
2.08

2.56   
1.98  
L > C*

Read. Comprehension 2.49   
2.07

2.67   
1.98  
L > C*

Oral Expression 
2.31   
1.76      
1.91   
1.75  
C > L*

Reading Rate              1.60   
2.20      
1.84   
2.35  
L > C*

Reading Expression
2.12   
2.37      
1.95   
2.36  
C > L

List. Comprehension
1.44   
1.73      
1.46   
1.70  
L > C

Writing Expression
1.74   
2.07     
 2.20   
2.07  
L > C*

Writing Development
1.70   
1.71

1.57
1.61  
C > L

______________________________________________________

* statistically significant, p < .05

As Table 8 shows, at the First Grade level, LEAP achievement surpassed that of the Control group on 9 of 12 grade-appropriate skills.  Of these comparisons, 7 were statistically significant, 6 in favor of LEAP, and only 1 in favor of the Control.  Non- parametrically, the exact binomial probability of 9/12 in favor of LEAP is .073; and the binomial probability of 6/7 in favor of LEAP is .062.

Table 9

Means and Standard Deviations of LEAP vs. Control Group:

Selected ECLAS Gains for Second Graders

________________________________________________________

                               
CONTROL            
LEAP

Literacy

Skill


Mean
SD       
Mean
SD  
L vs. C

________________________________________________________

Spelling                      
1.36   
2.08      
1.55   
2.00  
L > C*

Decoding                     1.71   
1.95      
1.68   
2.00  
C > L

Vocabulary                 1.72   
2.40      
1.88   
2.17  
L > C*

Sight Words                1.83  
2.08      
1.84   
2.01  
L > C

Concepts in Print
0.01   
0.12      
0.06   
0.24  
L > C*

Emergent Reading 
0.04   
0.28      
0.13   
0.50  
L > C*

Reading Accuracy
1.60   
1.93      
1.69   
1.75  
L > C

Read. Comprehension
1.52   
1.91      
2.04   
2.09  
L > C*

Oral Expression
1.72   
1.96     
 1.75   
1.79  
L > C

Reading Rate

2.12   
2.54      
2.10   
2.40  
C > L

Reading Expression
1.90  
2.37      
1.86   
2.29  
C > L

List. Comprehension
1.71   
2.21      
2.00   
2.16  
L > C*

Writing Expression
1.62   
2.32      
2.45   
4.08  
L > C*

Writing Development 
1.47   2.07      

1.79   
2.15  
L > C*

______________________________________________________

* statistically significant, p < .05

As Table 9 shows, at the Second Grade level, LEAP achievement surpassed that of the Control on 11 of the 14 grade-appropriate ECLAS skills.  Non-parametrically, the binomial probability of this omnibus outcome occurring by chance is only .029.  Eight differences were statistically significant, all in favor of LEAP; the binomial probability of this outcome is .004.

Apart from the statistical significance of the differences in Tables 7-9, the "effect sizes" or educational significance of these findings are of paramount importance.  Based on Cohen's (1977) well-established benchmarks, an effect size, which is defined as mean difference/SD, of .25 is considered small, .50 moderate, and .75+ large.  Another interpretation of Cohen's effect size is to convert it to a unit normal deviate, which indicates the position of one group's mean relative to the other group's distribution in terms of percentile units.

Table 10 shows a summary of the computation of effect sizes from Table 7-9 results: number of skills grade-appropriate; the number (n) in favor of LEAP or Control; the range and mean effect size; and the cumulative normal percentile equivalent (%ile) of the higher group mean relative to the lower group's distribution.  As Table 10 shows, far more effects are in favor of LEAP compared to the Control group, and the average effect of LEAP exceeds that of the Control at kindergarten and second grade; although the mean effect is higher for the Control group at the first grade, this is due to a single effect of only three in favor of the Control. The percentile equivalents associate with the mean effect sizes suggest that the effect of LEAP instruction is to "move" kindergarten performance up  9 percentile points relative to their control counterparts, and up 4-6 percentiles at grades one and two. In contrast, on those skills in which traditional instruction had a greater impact than LEAP, the corresponding increments were only 1-5 percentile points.

Table 10

Summary of "Effect Size" Estimates: LEAP vs. Control as a Function of Grade Level

__________________________________________________________

                               

L > C                   

C > L

                         __________________________________________________________

Grade Level/N Skills  
n
Range
Mean
%ile  
n
Range   
Mean 
%ile

_______________________________________________________________________

Kindergarten  
15      
9  
.04-.35
.23  
59th   
6
.03-.21  
.08 
53rd

First                
12      
9  
.01-.22
.09  
54th   
3
.07-.23  
.12 
55th

Second           
14     
11  
.01-.28
.14  
56th   
3
.01-.02  
.01 
51st

_______________________________________________________________________

INTERACTIONS WITH DEMOGRAPHIC CHARACTERISTICS
Other interaction effects were examined involving instructional condition and demographic effects.  Despite the relatively large sample size of N = 1625, given the somewhat uneven distributions of the demographic variables, it was only possible to consider three-way cross-tabulations of the variables.  Therefore, given the salience of grade level and primary interest in the method of instruction, all further analyses were structured as Instructional Condition x Grade Level x Demographic MANOVAs.

Gender, Special Education, Meal Code, Home Language: The multivariate analysis of variance to control for the number of significance tests per effect (23 dependent ECLAS variables) was not significant, p < .00l for the Instructional Condition x Grade Level x Gender factor, F (46, 3068) = 0.97, p =.529.  The three-way interaction involving Special Education status also was not significant, F (46, 3064) = 1.31, p = .081. Because there were so few students with fully paid lunches, and so few even with reduced price lunches, the three-way interaction was indeterminate.  Therefore, the results of the previously reported analyses of Instruction x Grade Level are not further qualified by consideration of students' gender, special education status, nor meal code (virtually all being low SES).

Home language was essentially English versus Spanish, thus this is confounded with both ethnicity (which was not an evaluation focus) and birthplace.  It was also positively correlated, r = .53, p < .001, with birthplace.  Therefore, the latter variable was considered as a moderator instead of home language.

Birthplace

The MANOVA variance to control for the number of significance tests per effect was highly significant, F (46, 3042) = 1.72, p = .002 for the Instructional Condition x Grade Level x Birthplace (US/Foreign) factor.  Univariate ANOVAs tests (see Table 11) indicated seven significant three-way interactions on Blending, Alphabet Recognition, Spelling, Vocabulary, Reading Accuracy, Listening Comprehension, and Writing Development. 

Table 11

Results of Condition x Grade x Birthplace Univariate

ANOVAs of ECLAS Gains

__________________________________________

Literacy Skill          

F            
p

__________________________________________

Blending                

4.35        
.013*

Alphabet Recognition   
2.86        
.057m

Spelling                

5.72        
.003*

Vocabulary              

6.40        
.002*

Reading Accuracy        
2.87        
.057m

Listen. Comprehension
3.15        
.043*

Writing Development

2.96        
.052*

__________________________________________

Note: Condition x Grade x Gender df = 2, 1520

* statistically significant, p < .05; m = marginally significant

The means and standard deviations of ECLAS gains are shown for the LEAP and Control groups in Table 12, separately for each grade level and by birthplace.  The pattern of findings shows mixed results, not only as a result of grade level, but also depending on the particular ECLAS skills assessed.

Table 12

Means and Standard Deviations of LEAP vs. Control Group

ECLAS Gains as a Function of Grade Level and Birthplace

__________________________________________________________

                                 


CONTROL            
LEAP

Literacy

Skill               
Grade  
Birth

Mean
SD

Mean
SD

__________________________________________________________

Blending
K
U.S.    

0.91   
1.00

0.86   
0.99

Foreign 
1.00   
1.41

1.00   
1.41

1  
U.S.    

0.50   
0.87

0.55   
0.90

Foreign
1.13   
1.01      
0.40   
0.83

2 
U.S.

0.34   
0.75      
0.19   
0.58

                           
Foreign
0.00   
0.00      
0.16   
0.55

Alphabet

Recognition  
K
U.S.    

1.03   
0.73      
1.16   
0.80

                           
Foreign
2.00   
0.00      
1.50   
0.71

1    
U.S.    

0.45   
0.79      
0.39   
0.72

                           
Foreign
1.30   
0.88      
0.73   
0.88

                      
2    
U.S.    

0.32   
0.73      
0.17   
0.54

                           
Foreign 
0.11   
0.42      
0.16   
0.47

Spelling            K    
U.S.    

1.07   
0.86      
1.00   
0.87

                           
Foreign 
2.00   
0.00     
 1.50   
0.71

                      
1    
U.S.    

1.44   
1.69      
1.58   
1.52

                           
Foreign
2.82   
1.61      
2.53   
2.17

                      
2    
U.S.    

1.41   
2.12      
1.55   
1.92

                           
Foreign 
0.93   
1.70      
3.04   
2.65

Vocabulary
K    
U.S.    

0.02   
0.30      
0.03   
0.31

                           
Foreign
 ----   
----      

----   
----

                      
1    
U.S.    

1.93   
2.18     
 2.06   
1.93

                           
Foreign 
2.78   
2.66      
1.93   
2.31

                      
2    
U.S.    

1.84   
2.44     
 1.88   
2.12

                           
Foreign 
0.61   
1.57      
2.72   
2.79

Reading

Comp.

K  
U.S.   

0.44
1.10

0.49
1.26

                           
Foreign 
----   
---- 

---- 
----

                     
1    
U.S.    

2.49   
2.12

2.66
1.96

                           
Foreign 
2.30   
1.66      
3.07   
2.37

                      
2    
U.S.    

1.57   
1.94      
2.06   
2.10

                           
Foreign
1.07   
1.54      
2.04   
2.30

Listen. Comp. K  
U.S.    

0.66   
0.74      
0.87   
0.68

                           
Foreign 
1.50   
0.71      
1.50   
0.71

                      1    
U.S.    

1.36   
1.69      
1.41   
1.63

                           
Foreign 
2.70   
2.10      
1.87   
2.10

                      2    
U.S.    

1.76   
2.25     
 2.04   
2.10

                           
Foreign 
1.32   
1.83      
2.68   
2.81

Writing Devel.
K
U.S.

0.93
0.80

0.86
0.71

                           
Foreign 
1.00   
0.00      
1.50   
0.71

                      1    
U.S.    

1.62   
1.69      
1.52   
1.56

                           
Foreign
3.17   
1.50      
2.07   
1.79

                      2    
U.S.    

1.48   
2.06      
1.79   
2.09

                           
Foreign 
1.46   
2.17      
2.60   
2.87

__________________________________________________________

Table 12 shows a mixed pattern of results. At the kindergarten and second grade levels, there were no distinct trends evident, varying from those previously reported.  The findings were mixed at the K-level and largely in favor of LEAP, regardless of birthplace, at grade two.

The source of the three-way interaction clearly occurred at the first grade level, where a distinctive pattern emerged, such that LEAP achievement exceed that of the Control group among U.S. born students on five of the seven significant ECLAS skills: Blending, Spelling, Vocabulary, Reading Comprehension, and Listening Comprehension.  The reverse was true, however, on six of the seven significant ECLAS skills among foreign born students: Blending, Alphabet Recognition, Spelling, Vocabulary, Listening Comprehension, and Writing Development.

Limited English Proficiency

The MANOVA to control for the number of significance tests per effect was highly significant, F (46, 2934) = 1.81, p = .00l for the Instructional Condition x Grade Level x Limited English Proficiency (not LEP/LEP). Univariate ANOVAs tests (see Table 13) indicated six significant three-way interactions on Syllable Clapping, Decoding, Concepts in Print, Emergent Reading, Reading Accuracy, and Listening Comprehension.  Despite the similarity of the two demographic characteristics, Birthplace and Limited English Proficiency, the interactions that emerged as significant were not on the same set of ECLAS skills.  A cross-tabulation of the distributions on the two demographics indicated that they were not in fact highly correlated as might be expected (Phi coefficient = .52), and 97% of the non-LEP students were from English dominant households, while only roughly half of the LEP students (47%) were from Spanish dominant households.

Table 13

Results of Condition x Grade x LEP Univariate

ANOVAs of ECLAS Gains

____________________________________

Literacy Skill          
F           
p

____________________________________

Syllable Clapping       
3.13        
.044*

Decoding                
4.43        
.012*

Concepts in Print       
4.27       
.014*

Emergent Reading        5.73       
.003*

Reading Accuracy        3.73        
.035*

Listening Comprehension 3.35        
.035*

____________________________________

Note: Condition x Grade x LEP df = 2, 1466

* statistically significant, p < .05

The means and standard deviations of ECLAS gains are shown for the LEAP and Control groups in Table 14, separately for each grade level and by LEP status.  The pattern of findings shows mixed results, not only as a result of grade level, but also depending on the particular ECLAS skills assessed.

Table 14

Means and Standard Deviations of LEAP vs. Control Group

ECLAS Gains as a Function of Grade Level and LEP Status

__________________________________________________________

                                   

 

CONTROL            LEAP

Literacy

Skill               

Grade  
LEP

Mean    SD       Mean    SD

__________________________________________________________

Syllable Clapping     
K   
Not LEP  
0.26   
0.44      0.44   
0.50

                          

LEP      
0.44   
0.50      0.45   
0.51

                      

1   
Not LEP  
0.10   
0.30      0.07   
0.26

                          

LEP      
0.08   
0.28      0.11   
0.32

                      

2   
Not LEP  
0.09   0.28      0.03   
0.16

                          

LEP      
0.03   0.17      0.07   
0.26

Decoding              
K   
Not LEP  
1.10   1.24      0.71   
1.18

                          

LEP      
0.60   0.95      1.00   
1.69

                     

1   
Not LEP  
2.15   1.61      2.50   
1.55

                          

LEP      
2.19   1.47      1.66  
 1.61

                      

2   
Not LEP  
1.64   2.04      1.73   
2.01

                          

LEP      
1.65   1.62      1.06   
1.57

Concepts in Print     
K   
Not LEP  
0.23   0.42      0.34   
0.48

                          

LEP      
0.27   0.45      0.59  
0.50

                     

1   
Not LEP  
0.12   0.32      0.02   
0.15

                          

LEP      
0.14   0.35      0.03   
0.17

                      

2   
Not LEP  
0.01   0.10      0.09   
0.28

                          

LEP      
0.03   0.17      0.02   
0.14

Emergent Reading      
K   
Not LEP  
1.04   1.00      0.81   
0.95

                          

LEP      
0.69   0.96      1.00   
1.02

                      

1   
Not LEP  
0.28   0.69      0.41   
0.81

                          

LEP      
0.39   0.80      0.23   
0.65

                      

2   
Not LEP  
0.04   0.27      0.18   
0.57

                          

LEP      
0.06   0.33      0.04   
0.29

Reading Accuracy      
K   
Not LEP  
0.54   1.18      0.43   
1.23

                          

LEP      
0.16   0.69      0.27   
0.88

                      

1   
Not LEP  
2.47   2.14      2.77   
1.96

                          

LEP      
3.27   1.70      2.11   
1.84

                      

2   
Not LEP  
1.48   2.00      1.61  
1.60

                          

LEP      
1.57   1.55      1.42   
1.75

Listening Comp.       
K   
Not LEP  
0.70   0.70      0.86   
0.68

                          

LEP      
0.60   0.83      1.00   
0.76

                      

1   
Not LEP  
1.40   1.82      1.50   
1.63

                          

LEP      
1.25   1.32      0.94   
1.64

                      

2   
Not LEP  
1.50   2.09      2.13   
2.09

                          

LEP      
.68   2.11      1.14   
1.86

__________________________________________________________

Table 14 shows the varied patterns of results for the six significant 3-way interactions involving LEP.  At the kindergarten level, LEAP achievement exceeded the Controls on all six ECLAS skills among LEP students; whereas among non-LEP students the differences favored LEAP on three skills (Syllable Clapping, Concepts in Print, Listening Comprehension) and the Controls on three skills (Decoding, Emergent Reading, Reading Accuracy).

At the first and second grades, this trend was reversed with LEP students faring best in the Control group on five of the six skills (excepting Syllable Clapping).  On the other hand, non-LEP LEAP students gained more than non-LEP Controls on four to five skills (except for Syllable Clapping).

Holdover Status

There were only two holdovers in kindergarten; therefore, the 3-way analysis was conducted only with first and second graders. The MANOVA yielded a highly significant interaction effect of Instructional Condition x Grade Level x Holdover Status, F (23, 1187) = 2.66, p < .001.  There were nine significant 3-way interactions, as shown in Table 15.

Table 15

Results of Condition x Holdover and Condition x Grade

Level x Holdover Univariate ANOVAs of ECLAS Gains

__________________________________________

Literacy Skill                         
F         

p

__________________________________________

Initial Consonants

11.17      
<.001*

Segmenting                           
3.63     
.057m

Alphabet Recognition              5.06       
.025*

Alphabet Writing                     6.22       
.013*

Spelling                             
3.16       
.076m

Concepts in Print                    
5.44       
.020*

Emergent Reading                  7.24       
.007*

Reading Accuracy                  2.72       
.099m

Oral Expression                      
7.65       
.006*

_________________________________________

Note: df = 1, 1187

* statistically significant, p < .05; m = marginally significant

Table 16 shows the varied patterns of results for the six significant 3-way interactions involving holdover status. The results reported are the ECLAS gains of the Control and LEAP groups by Holdover Status for first and second graders only.

Initial Consonants, Final Consonants, and Emergent Reading are kindergarten skills, which were not emphasized at the first and second grade levels.  They are, however, appropriate to consider for first grade holdovers, who may have had difficulty mastering such skills earlier.  Indeed, Table 16 shows that only these three skills, although LEAP achievement was higher than the Controls overall at grade one, holdovers in the LEAP group achieved substantially more than their Control counterparts by about a third to one-half ECLAS unit.  The corresponding effect sizes were dramatic, ranging from .40 to .73, with a mean of .60.  This result is suggestive of a "remedial" effect of LEAP, in raising the average achievement of holdover students by 23 percentile points relative to traditional Control instruction.  By contrast, among non-holdovers, the effects of LEAP ranged only from .02 to .08 ECLAS differences, or effect sizes of .03 to .11 (mean = .08 or 3 percentiles gain).   Further convergent evident of this remedial effect of LEAP was the result that this pattern of finding was no longer evident by the second grade.

On the remaining skills that were instructional targets at grades one and two (Reading Accuracy, Reading Comprehension, Oral Expression), a developmental pattern was also evident.  At the first grade level, the findings were mixed in favor of LEAP versus the Control; however, the effect sizes were trivial.  At grade two, however, the pattern was such that LEAP had a much greater effect than the Control instruction with holdover students, ranging from .48 to .86 ECLAS units.  The corresponding effects sizes were .30 to .64, with a mean of .48.  In other words, at the second grade, LEAP raised performance, relative to the Control, by an average of 18 percentile points.

Table 16

Means and Standard Deviations of LEAP vs. Control Group

ECLAS Gains as a Function of Grade Level and Holdover Status

__________________________________________________________

                                     


CONTROL           LEAP

Literacy                  

Holdover

Skill               

Grade  
Status  

Mean
SD       Mean
SD

__________________________________________________________

Initial Consonants   
1
No      

0.08   0.27      
0.11   0.31

                           

Hold    
0.08   0.27      
0.35   0.48

                      

2    
No      

0.10   0.30      
0.08   0.28

                           

Hold    
0.16   0.37      
0.06   0.24

Final Consonants 
1
No      

0.29   0.71      
0.38   0.79

                           

Hold    
0.31   0.74      
0.65   0.95

2    
No      

0.32   0.73      
0.16   0.55

                           

Hold    
0.35   0.77      
0.12   0.48

Emergent Reading 
1
No      

0.30   0.71      
0.32   0.73

                           

Hold   

0.15   0.54      
0.65   0.94

                      

2    
No      

0.04   0.29      
0.14   0.52

                           

Hold    
0.04   0.26      
0.09   0.42

Reading Accuracy 
1     
No      

2.46   2.04      
2.60   1.96

                           

Hold    
2.69   2.42      
2.30   2.11

                      

2    
No      

1.74   1.97      
1.72   1.80

                           

Hold    
1.05   1.64      
1.57   1.54

Reading Comp.
 1    
No      

2.47   2.07      
2.66   1.93

                           

Hold    
2.73   2.09      
2.75   2.32

                      

2   
No      

1.65   1.95      
2.10   2.14

                           

Hold    
0.96   1.60      
1.82   1.89

Oral Expression 
1    
No      

2.24   1.72      
1.93   1.69

                          

Hold    
2.00   2.08      
1.78   2.11

                     

2    
No      

1.91   1.99      
1.79   1.82

                           

Hold    
0.93   1.57      
1.57   1.66

OVERALL MODEL TESTS: HIERARCHICAL MULTIPLE REGRESSION ANALYSES 

The results of the hierarchical multiple regression analyses are presented in Table 17, which shows the overall effect of all predictors in the full regression model for each ECLAS literacy skill.  The Table shows the magnitude of the Total multiple R squared, which represents the proportion of variance in the Spring ECLAS scores accounted for (without fitting the intercepts) by the Fall ECLAS skills as covariates, the two main effects of Instructional Group and Grade Level, and the Group x Grade interaction effect.  This is analogous to analysis of covariance, which adjusts Spring scores by their respective correlation with Fall scores, as opposed to a simple gain score approach.

Table 17

Results of Multiple Regression Analyses: Spring ECLAS Scores

Predicted from Main and Interaction Effects, Co-varying Fall Scores

____________________________________________________________

Literacy Skill           

R2


R2

R2

Total   


Fall    

LEAP

Model

____________________________________________________________

Rhyme Recognition

.900     

.841       
.059

Rhyme Generation

.882    


.836       
.046

Syllable Clapping      

.905     

.832      
.073

Initial Consonants      

.902     

.826       
.076

Final Consonants      
 
.875     

.812       
.063

Blending                   

.840    


.794       
.046

Segmenting                

.788     

.760       
.028

Alphabet Recognition

.896    


.820      
.076

Alphabet Writing     

.905     

.829       
.076

Spelling                   

.795     

.693       
.102

Decoding                  

.885     

.806       
.079

Vocabulary                

.775     

.686       
.089

Sight Words               

.907     

.824       
.083

Concepts in Print       

.899     

.852       
.047

Emergent Reading

.850     

.815       
.035

Reading Accuracy

.878     

.814      
.064

Reading Comprehension
.878     

.811      
.067

Oral Expression           
.902     

.829       
.073

Reading Rate               
.799     

.756       
.043

Reading Expression

.796


.751       
.045

Listening Comprehension
.832     

.762       
.070

Writing Expression        
.653    


.599       
.054

Writing Development

.842     

.768      
.074

___________________________________________________________

Note: all R2 values are statistically significant, p < .00l.

The first column in Table 17 shows that with a combination of 23 covariates (Fall ECLAS skills), two main effects (Instructional Group, Grade Level), and the interaction effect (Group x Grade Level), there are 26 predictors yielding squared multiple correlation coefficients ranged from .653 to .907.  In other words, from about 65% to 91% of the variance in end-of-year achievement was explained by the entire set of predictors.

The second column shows the relative proportion of variance explained by the FALL ECLAS skills alone, that is, prior achievement.  From Table 17 it is readily seen that the largest percentage of variance is explained, of course, by the Fall scores.

Nonetheless, as shown in the third column (column 1 minus column two) independent of prior achievement, the LEAP model yields increments ranging from .028 to .102.  In other words, the LEAP model explains about 3% to 10% of the variance in Spring achievement (with an average of 6.4% being predictable) above and beyond prior achievement levels, which can be interpreted as a "moderate" effect in educational practice.

SUMMARY

The evaluation of the 2005-2006 LEAP program was based on a comparison of the Fall-Spring gains in 23 teacher-rated ECLAS literacy skills of 1625 kindergarten, first and second graders. The students were from multilingual/multiethnic backgrounds; most being U.S.-born; about two-thirds from English-dominant households; the vast majority being Hispanic and African American; and nearly equally distributed by gender.  Socioeconomic status was primarily low, based upon the overwhelming majority qualifying for free or reduced lunch payment status.  About 16% of the students were held over to remain in the same grade as the previous year. Nearly one-fifth were limited-English-proficient, and about 6% were classified in Special Education.  Preliminary statistical analyses confirmed that there were no significant or substantial differences between the composition of the LEAP and Control groups with regard to any of the demographic characteristics, or with regard to patterns of missing data (which was minimal).

First of all, factor analyses conducted at each grade level revealed that the 23 ECLAS literacy skills coalesced into four super-ordinate domains, representing fundamental, transitional, intermediate, and advanced reading and writing skills.  These factors increased in distinction and simplicity of factor structure with grade level, suggesting that the latent structure of children's literacy skills became more clearly schematically organized as their cognitive development matured.

Results of the evaluation comparing LEAP and Control group ECLAS gains yielded mixed findings, as a function of both grade level and particular student background/demographic characteristics in relation to specific ECLAS skills.  That is, outcomes measured by ECLAS Fall to Spring achievement varied not only across grade levels, but also within grade levels by other factors such as U.S./foreign birthplace, home language, limited-English-proficiency, and holdover status.

Beginning with the simplest overall approach, which examined a simple main effects (non-interactive) model, statistically significant (p < .05) LEAP-Control differences were found on seven of the 23 ECLAS skills, not consistently in favor of either group. However, by a sign test of means, 15 of the 23 ECLAS differences favored LEAP gains compared to the Controls, with an associated binomial probability of this occurring by chance of only .08. This simple main effects approach did not reveal anything about potentially more complex interaction effects or differential effectiveness of LEAP at particular grade levels nor with specific types of students.  In addition, there was a need to control for the number of significance tests conducted, since the 23 are not independent and inflate the probability of spurious findings.

Therefore, an Instructional Condition x Grade Level multivariate analysis of variance was conducted with the 23 gain scores as the set of dependent variables.  Both the multivariate effects for Instruction Condition and Condition x Grade Level interaction were highly statistically significant, enabling the interpretation of subordinate univariate ANOVAs for each ECLAS skill.

The univariate ANOVAs revealed nine significant overall differences between LEAP and the Control group, but more importantly, 12 significant differences by Grade Level. Decomposing these interactions--comparing LEAP vs. Control within grade levels--revealed many compelling and intricate findings.  In doing so, it was necessary to focus on those particular skills which were the targets of instruction at each grade level.

At the kindergarten level, LEAP gains were greater than Control gains, on nine of the 15 K-appropriate ECLAS skills, eight of which were statistically significant.  At grade one, LEAP achievement significantly surpassed that of the Control group on nine of 12 grade-one appropriate skills, seven of which were statistically significant.  While at the second grade level, LEAP gains exceeded the Control on 11 of 14 skills, eight of which were statistically significant.

In addition to the "statistical significance" of evaluation results, it is also crucially important to consider the educational significance of the findings (known as "effect size," reflected by the difference between the LEAP-Control means, relative to their common standard deviation).  The effect size is distributed as a standardized normal deviate and thus can be expressed in more familiar parlance in terms of the relative displacement or shift of one group away from another in percentile units.  In this case, it is useful to think of LEAP instruction as moving the distribution of literacy gains away from the mean of the "untreated" control group.  The results of this analysis were indeed dramatic, coupled with the statistical significance of the findings.

First of all, it was very clear that LEAP was most educationally significant at the kindergarten level, the average effect size being moderate.  The normal curve equivalent was such that LEAP instruction shifted the group's average upward by 9 percentile points, relative to the Control group.  In other words, the LEAP means were positioned at the 59th percentile of the Control group distributions.  At the first and second grade levels, the mean effect sizes were somewhat smaller indicative of a LEAP shift on the order of 4 to 6 percentile points.  Moreover, across grade levels, in the few instances where the Control group performed better than LEAP, the effect sizes were consistently smaller, indicating downward shifts averaging only about 1 to 5 percentile points.

The next step in the evaluation was to examine more complex arrays of educational models to explain literacy achievement, as a function of Instructional Condition, Grade Level, and selected demographic factors. As it turned out, although there were no gender, special education or SES interaction effects, Birthplace (U.S./Foreign) moderated Instruction, by Grade Level, on six ECLAS outcomes.  These interaction effects took place only at grade one, where the pattern that emerged was such that LEAP worked best with U.S.-born students and the Control with Foreign-born students. This may be due to Foreign-born students having different expectations about instruction in school, and thus may be an acculturative result of their less receptiveness or readiness for innovative, non-traditional methods, such as LEAP.

Interaction effects also were found on six skills with regard to Limited-English-Proficiency as a moderator.  LEAP kindergarteners significantly excelled regardless of their LEP status; however, the educational effects were far stronger for LEP students.  At grades one and two, there was a trend for LEP students to fare better in traditional instruction, consistent with the above interpretation of birthplace effect, and for non-LEP students to perform better in LEAP instruction.

On three "remedial" skills (Initial, Final Consonants, Emergent Reading) literacy growth was greater in LEAP instruction compared to the Controls at grade one, by about a third to one-half a year of instruction.  This remedial effect of LEAP was associated with raising the average achievement of holdover students by 23 percentile points relative to traditional Control instruction. Among non-holdovers, the effects of LEAP were still positive, but less strong.  However, this pattern of interactions dissipated by the second grade.

On three remaining skills that were instructional targets at grades one and two (Reading Accuracy, Reading Comprehension, Oral Expression), a different developmental pattern was manifested.  At the first grade level, the findings were mixed in favor of LEAP versus the Control; however, the effect sizes were trivial.  At grade two, however, the pattern was such that LEAP had a much greater effect than the Control instruction with holdover students, ranging from about one-half to almost a full year (in terms of ECLAS units).  By the second grade, LEAP raised performance, relative to the Control, by an average of 18 percentile points.

The final aspect of the evaluation was to estimate the overall predictability of literacy achievement, as measured by ECLAS, from a LEAP Model vs. a Traditional (Control) Instructional Model. Hierarchical multiple regression analyses were conducted for each of the 23 Spring ECLAS skills, co-varying their Fall scores; the second stage followed with entry of the "Models" which were composed of Instruction, Grade Level, and Interactions.  The variance explained reflected a very high level of predictability for an applied educational setting.  A range of 60-90% of the literacy skill variance was predictable from the full models, and up to 10% by the LEAP model independent of Fall achievement.

These patterns of complex interaction effects clearly show that one method of instruction does not work best for all types of students, at all grade levels.  Rather, LEAP instruction has its most significant effects on achievement of diverse literacy skills depending on their grade level; for limited English proficient kindergarteners; for non-foreign students, and non-limited English proficient students at grades one and two; "remedially," at the first grade; and with second graders who are held over from year to year.
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