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Introduction and Overview

Primary goal: Identify the impact of teachers’ training in and use of reform curricula on students’ performance on the state ISTEP tests administered by the Pike Township School District.
Brief Background: A subset of the teachers from the Pike Township School District were trained in a reformed curricula and began implementing it in the 2nd and 5th grades during the 2002–03 school year. In 2003, the training and curricula was extended into the 3rd and 4th grades. In 2004, it was introduced in grades pre-K, K, and 1st grades. In 2004 it was adopted throughout the district. The goal of this study, as noted above, is to assess the impact of the reformed curricula on the district’s ISTEP test scores. 
The ISTEP test is administered annually in the fall starting in the third grade. Another test, the NWEA, is administered more frequently (up to several times per year). The NWEA scores are reported on an equal interval scale used to measure growth from test to test. In the analyses that follow, we have used these Rausch UnIT scores (or RIT scores) from the fall administration of the NWEA tests to provide a baseline measure against which differences in students’ ISTEP scores can be evaluated.
Definitions: The following definitions are used throughout this report.
· Reform students or treatment students refers to those students who learned (in a given year) under a reform curriculum and whose teacher participated in professional development related to the reform curricula.

· Traditional students or control students refers to those students who learned (in a given year) under a non-reform curriculum and whose teacher did not participate in professional development related to the reform curricula. 

· nth grade cohort refers to a group of students who were in the nth grade during the 2002–03 school year and who advanced to the next grade level in each subsequent year. Therefore, the 3rd grade cohort refers to all students who were in 3rd grade in 2002–03 and who advanced to 4th, 5th, and 6th grades in subsequent years of the study period.

Sample: Table 1 includes a summary of the sample of students whose scores were available for this analysis; descriptive statistics related to the distribution of students’ ISTEP scores are also included. 
_________________

Dr. Jon F. Hasenbank is a member of the Mathematics Department at the University of Wisconsin –LaCrosse.
Table 1.   Summary of Sample, with ISTEP Distribution
	Year
	Total Number in Reform Classroom
	Total Number of Students
	Total Number taking ISTEP (Fall)
	Minimum ISTEP Score
	Maximum ISTEP Score
	Mean ISTEP Score
	Std. Dev. of ISTEP Scores

	1st Grade
	14
	483
	0
	-
	-
	-
	-

	2nd Grade
	172
	1072
	0
	-
	-
	-
	-

	3rd Grade
	167
	1564
	984
	166
	620
	439.90
	62.77

	4th Grade
	214
	1644
	984
	140
	670
	464.05
	57.56

	5th Grade
	281
	1764
	983
	180
	720
	476.84
	60.84

	6th Grade
	-
	-
	1665
	220
	760
	500.98
	65.29


Table 2 shows the distribution of the number of years students spent in a reformed classroom for the study period from fall 2002 to fall 2006. 
Table 2.  Distribution of Years Students Spent in Reform Classroom
	
	Frequency
	Percent

	0
	2149
	75.8%

	1
	527
	18.6%

	2
	159
	5.6%

	3
	1
	0.0%

	Total
	2836
	100.0%


Test Data Available by Cohort:
The data for this study consisted of the NWEA tests and the ISTEP tests. The NWEA tests (or RIT Scores) are given in the fall, winter, and spring; only the fall test was used for this analysis. The ISTEP tests are given in the fall starting in 3rd grade. The data for any given set of tests were not necessarily available for all cohorts of students. Table 3 records which data were available at each grade level for the five cohorts in this analysis. 
Table 3.  Tests Available by Cohort
	
	RIT score available
at this grade level?
	ISTEP score available
at this grade level?

	Cohort 
(Grade in Fa02)
	1
	2
	3
	4
	5
	3
	4
	5
	6

	1
	-
	-
	-
	.
	.
	y
	y
	.
	.

	2
	.
	-
	y
	-
	.
	y
	y
	y
	.

	3
	.
	.
	y
	y
	-
	.
	-
	y
	y

	4
	.
	.
	.
	y
	y
	.
	.
	-
	y

	5
	.
	.
	.
	.
	y
	.
	.
	.
	y

	Key: - = test not administered;  y = test administered;   . = no data


Data Analysis Methods

Microsoft Excel 2003 was used for initial data preparation, for basic summary statistics, and for the creation of confidence interval graphs. SPSS ver. 16 was used for the more sophisticated statistical computations (analyses of variance and covariance, repeated measures analysis, etc.).  

General Analysis Guidelines: 

The following principles were used to guide decisions about which variables to use as dependent variables and covariates during the analysis.

1. ISTEP test scores were used as the dependent variable in all analyses in order to match the project goal of characterizing the relationship between professional development and ISTEP test scores. 

2. Fall RIT scores from a preceding year were used to establish a baseline when they were available; otherwise, fall ISTEP scores from a preceding year were used.
Analysis Plan: 

In accordance with these guidelines and the available data, the following analyses were conducted:

· Analysis of 6th grade ISTEP scores was possible for the 4th and 5th grade cohorts by using the 5th grade RIT scores as a baseline. 
· Analysis of 5th grade ISTEP scores was possible for the 2nd and 3rd grade cohorts by using the 2nd grade RIT scores as a baseline.

· Analysis of the 4th grade ISTEP scores was possible for the 1st and 2nd grade cohorts by using the 3rd grade ISTEP scores as a baseline. 

· Finally, the 2nd grade cohort was the only cohort that took three consecutive years of ISTEP tests (the 3rd, 4th, and 5th grade tests). The 1st and 3rd grade cohorts took two consecutive years of ISTEP tests. Using these data sets, it was possible to perform several repeated measures ANOVA / ANCOVA to examine the impact of the treatment on ISTEP scores over time. The fixed factor in each analysis was the total number of years (0, 1, 2, or 3) a student spent in a reform classroom. 
Results

6th grade ISTEP scores:

Using the available data we were able to analyze 6th grade ISTEP scores for the 4th and 5th grade cohorts by using the 5th grade RIT scores as a baseline. Table 4 shows the raw test results for these cohorts grouped by the number of years they spent in a reform classroom through the 5th grade. We note there appear to be significant differences between groups on the 5th grade RIT test scores (given at the beginning the fifth grade), so we will need to account for these initial differences during our analysis.
Table 4.  Sixth Grade ISTEP Performance by Reform Group (4th and 5th grade cohorts)
	Reform Years
	Mean 5th grade RIT
	RIT Std. Error of Mean
	Mean 6th grade ISTEP
	ISTEP Std. Error of Mean
	N

	0
	208.94
	0.343
	499.92
	1.779
	1351

	1
	207.97
	0.825
	506.10
	4.393
	215

	2
	202.77
	1.053
	504.29
	6.603
	99


Our initial ANCOVA included the cumulative number of reform years through 5th grade as an explanatory factor and used the 5th grade RIT scores as a covariate. We found the reform variable to be a statistically significant factor (F(2, 1661) = 29.384, p < .001) in the model. The 5th grade RIT scores were also a highly significant predictor (F(1, 1661) = 2760.4, p < .001). As the 95% confidence intervals for the predicted ISTEP means in Figure 1 suggests, the contrasts between reform levels were statistically significant (p < .001 for each pair-wise contrast). These results tend to support the hypothesis that the reformed instruction was comparably beneficial to students on 6th grade ISTEP scores. 
Figure 1.  Sixth Grade ISTEP Predicted Means versus Cumulative Reform Years
[image: image1.png]ISTEP

Sixth Grade ISTEP

(95% confidence intervals of the predicted® means)

540
530
520
510
500
490
480
470

—

T

0yrs (1351) 1y (215) 2yrs (99)

Total Years in Reform Classroom
* Predicted means based on ANCOVA model with
covariate evaluated at 5th Grade Fall RIT = 208 45





A follow-up ANCOVA was conducted with the 6th grade ISTEP scores to evaluate the impact of just the 5th grade reform condition on the 6th grade ISTEP scores. A total of 1402 control students and 263 reform students were used for this analysis. The ANCOVA showed that both the 5th grade RIT covariate (F(1, 1662) = 2654.1, p < .001) and the 5th grade reform condition (F(1, 1662) = 15.671, p < .001) were highly significant predictors of the 6th grade ISTEP scores. The 95% confidence intervals for the predicted ISTEP means in Figure 2 support these observations: it appears that participation in the 5th grade reform curriculum had a comparably positive impact on students’ mean ISTEP scores in the following fall.
Figure 2.  Sixth Grade ISTEP Predicted Means versus 5th Grade Reform Condition
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5th Grade ISTEP scores:

Using the available data we were able to analyze 5th grade ISTEP scores for the 2nd and 3rd grade cohorts by using the 3rd grade RIT scores as a baseline. Table 5 shows the raw test results for these cohorts grouped by the number of years they spent in a reform classroom through the 4th grade. We note there are no significant initial group differences on the RIT test scores. Moreover, the 5th grade ISTEP means scores appear to be comparable between groups. 
Table 5.  Fifth Grade ISTEP Performance by Reform Group (2nd and 3rd grade cohorts)
	Reform Years
	Mean 3rd grade RIT
	RIT Std. Error of Mean
	Mean 5th grade ISTEP
	ISTEP Std. Error of Mean
	N

	0
	193.48
	0.438
	478.75
	2.347
	647

	1
	192.49
	0.620
	472.61
	3.560
	318

	2
	195.00
	2.346
	483.22
	12.199
	18


As our examination of the raw scores in Table 5 suggested, ANCOVA revealed that the number of years spent in a reform classroom was not a statistically significant factor (F(2, 979) = 0.296, p = .744, n.s.).  Not surprisingly, the 3rd grade RIT score used as a covariate was a highly significant predictor (F(1, 979) = 1179.6, p < .001). The 95% confidence intervals for the unadjusted 5th grade ISTEP means (Figure 3) confirm these observations: the number of years spent in a reform curriculum through the 4th grade was not associated with any significant advantages over the control group on the 5th grade ISTEP tests.
Figure 3.   Fifth Grade ISTEP Means versus Reform Years through Fourth Grade
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4th Grade ISTEP scores:
Using the available data we were able to analyze 4th grade ISTEP scores for the 1st and 2nd grade cohorts by using the 3rd grade ISTEP scores as a baseline. Table 6 shows the raw test results for these cohorts grouped by the number of years they spent in a reform classroom through the 3rd grade. We note there appear to be significant differences between groups on the 3rd grade ISTEP test scores, so we will need to account for these initial differences during our analysis.

Table 6.  Third and Fourth Grade ISTEP Performance by Reform Years through Third Grade
	Reform Years Through 3rd Grade
	Mean 3rd grade ISTEP
	ISTEP Std. Error of Mean
	Mean 4th grade ISTEP
	ISTEP Std. Error of Mean
	N

	0
	443.62
	2.385
	465.94
	2.188
	715

	1
	430.46
	3.874
	458.48
	3.529
	229

	2
	427.45
	9.812
	462.38
	9.868
	40


Our first analysis was an ANCOVA using the total number of years spent in a reform classroom through the 3rd grade as the explanatory variable and third grade ISTEP score as a covariate. As expected, the covariate was a highly significant predictor of the fourth grade ISTEP score (F(1, 980) = 1360.208, p < .001). However, the reform variable was not a significant predictor of fourth grade ISTEP score (F(2, 980) = 0.938, p = .392, n.s.). The 95% confidence intervals for the unadjusted 5th grade ISTEP means (Figure 4) confirm these observations: the cumulative number years students spent in the reform classrooms through the 3rd grade had no significant impact on these students’ fourth grade ISTEP scores.
Figure 4.   Fourth Grade ISTEP Means vs. Total Reform Years
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Our second analysis of 4th grade ISTEP scores used just the 3rd grade reform condition (as opposed to the cumulative reform years through 3rd grade) as the explanatory factor. For this analysis, 845 students were in a control classroom and 139 students were in a reform classroom during the 3rd grade. Once again the covariate was a highly significant predictor of 4th grade ISTEP scores (F(1, 981) = 1381.0, p < .001). In this case, the 3rd grade reform condition was also found to be a significant predictor (F(1, 981) = 7.364, p = .007). As Figure 5 shows, the predicted mean score for reform students (calculated from the ANCOVA model with the covariate fixed at its mean value) was significantly higher than the control students’ mean score. This suggests the 3rd grade reform condition had a beneficial impact on students’ ISTEP test scores the following fall. 
Figure 5.   Fourth Grade ISTEP Means versus 3rd Grade Reform Condition
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Impact Over Time: Repeated Measures with the 2nd Grade Cohort
Because the 2nd grade cohort took the 3rd, 4th, and 5th grade ISTEP tests, we performed a repeated measures ANOVA to examine the relationship between participation in the reform curricula and performance on the ISTEP test. The fixed factor in the analysis was the number of years a student had participated in a reform classroom. There were no three-year reform students in the 2nd grade cohort, so the variable had 3 levels: 0, 1, and 2 years. See Table 7.
Table 7.  Grade 2 Cohort Distribution
	Treatment Years
	N

	
	0
	352

	
	1
	168

	
	2
	18


Repeated measure ANCOVA results
 showed a significant main effect of test year (F(1.91, 1020.1) = 99.242, p < .001), reflecting the fact that the average scores on the ISTEP test increased for this cohort from year to year. However, the interaction term for test year and reform group participation was non-significant (F(3.81, 1020.1) = 1.309, p = .266, n.s.), indicating that the number of years a student spent in a reform classroom was not a significant predictor of any differential effects on the ISTEP gains from year to year between students. The profile plot of the group means (Figure 6) shows how each group’s scores changed from year to year. The plot confirms that there is no consistent pattern linking the number of years in the treatment condition with relative gains in the ISTEP scores. 
Figure 6.  Grade 2 Cohort ISTEP over Time
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No other cohorts had a three-year string of ISTEP scores; however, the 1st and 3rd grade cohorts each had two-year sequences. Similar repeated measures analyses were conducted for those cohorts. The results were comparable to those noted in Figure 6. A brief summary of the results follows:

· The 1st grade cohort was tested using the 3rd and 4th grade ISTEP scores as repeated measures. There were 323, 97, and 26 students with 0, 1, or 2 years in a reform curriculum (respectively). No RIT scores were available for use as a covariate. A pair of repeated measures ANOVA revealed that the cumulative reform years through 3rd grade was not a significant predictor (F(2, 443) = 1.453, p = .235, n.s.), nor was the reform condition for just the 3rd grade (F(1, 444) = 2.943, p = .087, n.s.).
· The 3rd grade cohort was tested using the 5th and 6th grade ISTEP scores as repeated measures. Here, the 3rd grade RIT was available for use as a covariate for measuring baseline mathematical ability. The repeated measures ANCOVA revealed that the cumulative number of years in a reform classroom was not a significant predictor: F(2, 441) = 0.502, p = .606, n.s. The gains over the two- year period were comparable for students with 0, 1, or 2 years of experience with the reform curriculum.
Conclusions
The working hypothesis for this study is that students’ exposure to reformed curriculum and instruction would lead to statistically significant gains on the ISTEP test score as compared with traditional (control) classes. The results of the analyses include several pieces of evidence in favor of this hypothesis. First, for the 4th and 5th grade cohorts, the time students spent in a reform classroom (both cumulative and for 5th grade alone) was associated with comparably higher scores on the 6th grade ISTEP test (see Figure 1 and Figure 2). Likewise, for the 2nd and 3rd grade cohorts the 3rd grade reform condition was associated with comparably higher scores on the 4th grade ISTEP test (see Figure 5), although the cumulative number of reform years through 3rd grade was not. 

None of our results demonstrated a statistically significant negative impact of the reform condition on ISTEP scores, although in many of our planned analyses the reform condition turned out to be a non-significant factor (see Figure 3, Figure 4, and Figure 6). Overall, however, there is indeed evidence to support the working hypothesis that participation in the reform curriculum was associated (in several cases) with gains on the ISTEP tests. 




































� The Greenhouse-Geisser adjustment was used to adjust the degrees of freedom to correct for inhomogeneous variance between test years.
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