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ABSTRACT

This document examines results on the Measures of Academic Progress (MAP), a standardized achievement test, of students in three Cindi’s Hope (CH) Schools in Rwanda from Fall 2021 to Fall 2022. The schools are located in reconciliation villages,” very low-income, rural communities. Before attending the schools, students have had no exposure to English or other educational experiences. The schools have developed gradually, starting with first year students and gradually adding cohorts. They provide year-round instruction as well as food and other support for students. Teachers use the Direct Instruction curriculum and the schools have well developed training and coaching protocols to promote. 
[bookmark: _GoBack]MAP scores of the CH students are compared to normative data from students in the United States. A trend analysis, using data for all students, compared average achievement scores at each grade and subject with averages in the US. In almost all schools and grades, average MAP scores were higher in Fall 2022 than in Fall 2021, supporting previous research that indicates schools and teachers become more skilled with greater experience with the curriculum. A panel analysis restricted the sample to students who had been tested in the previous year. The increase in MAP scores was even greater for this sub-group, supporting previous research indicating that achievement gains are greatest for students with continual exposure to the curriculum. In general, the results suggest that, if the current rate of learning continues, the MAP scores of CH students could approach or meet those of the normative sample in the US. 



An Analysis of Measures of Academic Progress of Cindi’s Hope Students:
Fall, 2021 to Fall 2021
Starting in Fall 2021, students at Cindi’s Hope (CH) Schools in Rwanda were administered the Measures of Academic Progress (MAP) Assessments in reading, math, and language. This document compares MAP scores of CH students to average (normative) data for students in the United States.[footnoteRef:1] CH students have no exposure to English before starting their schooling nor any preschool educational experiences such as those found in more developed countries. Thus, it could be expected that their achievement scores would be lower than average, or normative, scores in the United States.  [1:  2020 NWEA MAP Growtn Normative Data Overview, downloaded from https://teach.mapnwea.org/impl/maphelp/Content/Data/GrowthInsights.htm] 

The CH schools use Direct Instruction as their primary curriculum. A recent meta-analysis of hundreds of studies of the program found that it is substantially more effective than other approaches. In addition, effectiveness is greater when implemented with fidelity and when students are taught with the program for longer periods of time.[footnoteRef:2] The CH schools are noted for implementing the curriculum carefully and ensuring that the students have consistent and year-round exposure, thus having both higher fidelity and exposure. As a result, it could be expected that the CH students would have increasing achievement scores and, over time, have scores that are closer to those of students in the U.S.  [2:  Stockard, Jean, Timothy W. Wood, Cristy Coughlin, Caitlin Rasplica Khoury (2020). All Students Can Succeed: A Half Century of Research on the Effectiveness of Direct Instruction. Lexington Books.] 

This document examines this expectation in two ways. First, previous studies indicate that, over time and with proper support, teachers become more skilled in their implementation of the curriculum, exhibiting higher fidelity. Thus, it could be expected that, within each school, achievement scores could improve as teachers become more experienced. This hypothesis was tested in a trend analysis, comparing achievement scores in Fall 2022 with those in 2021. As expected, in most analyses, the average scores of students in the current school year were higher than those of students at that grade level in 2021. 
While the trend analysis includes all students who were tested, the second analysis was limited to students who were also tested in the 2021-2022 school year. The students in this group can be assumed to have been enrolled at CH for at least the last year. These continuing students are said to be a panel sample, and analysis of changes in their achievement can provide a more precise understanding of the impact of their schooling. Based on previous studies, it was expected that students in this group would be gradually catching up with the US norms. That is, it was expected that their achievement scores would be closer to the US norms in Fall 2022 than they were in the previous year. As with the trend analyses, the majority of the results supported the expectation. Over time, the students in this panel group had scores that were closer to those of those in the US.
Data were available for three schools: Rweru, Nyamirama, and Mwogo. Results are similar in the three sites. But because the schools began operation at different times and serve students of different age ranges and grades, the analyses are presented separately for each school. The sections below summarize the results of the analysis with brief discussions and figures. Results are presented separately for each subject tested (reading, math, and language) and by grade level. The figures compare the average MAP scores of CH students with the average in the US, calculated as a percentage. Higher values (taller bars in a figure) indicate that CH scores were closer to those in the United States. More detailed statistical results are in Appendix A. 
Rweru
	Figures 1, 2 and 3 summarize the results of the trend analysis for Rweru for reading math, and language for each grade tested. Within each grade level the bar on the left reports results for Fall 2021 and the bar on the right reports results for Fall 2022. As noted above, the height of the bar indicates how close the CH scores were to those of the US. For instance, the average score for reading for third graders in the US in the fall is 187. In Fall, 2021 the average reading MAP score for Rweru grade 3 students was 152. This value is 81% of the US average- (152/187=.81). In Fall 2022, the average score for grade 3 students was 162, which is 87% of the US norm (162/187=.87).[footnoteRef:3] (See the bars at the far right of Figure 1.)  [3:  CH schools refer to students’ placement as P1, P2, P3, corresponding to grades 1, 2, and 3. The former terminology is used in the figures. ] 

As expected, the Rweru students had MAP scores that were substantially lower than those in the US. None of the averages for Rweru students equal those in the US. (That is, none were were 100% of the US average.) However, in almost all comparisons the difference was smaller in Fall 2022 than in Fall 2021. For instance, for 2nd graders in Fall 2021, the average reading score was 80% of the US average, but this had increased to 83% in Fall 2022. (See Figure 1, middle set of columns.) The change in average math scores was even greater (Figure 2). In Fall 2021, average scores were 81 to 86% of those in the US. But by Fall 2022, the scores were 88% to 92% of those in the US. Language MAP tests were only given to those in P2 and P3, and similar gains appeared there (Figure 3). The only exception to this pattern involved first graders’ reading scores. For this group average scores of CH students were lower in Fall 2022 than in Fall 2021 (left-hand set of bars in Figure 1). In general, however, in almost all cases the MAP scores of Rweru students were closer to those of US students in fall 2022 than in fall 2021. 
Figures 4 to 6 depict the results with the panel sample for Rweru. As explained above, this analysis is limited to students who had data at all testing periods. Thus, it provides a more precise picture of the advancement of individual students. As in Figures 1 to 3, the data are separated by grade. Bars on the left depict the achievement of students currently in Grade 2, those in the middle depict the achievement of those in Grade 3, and the bars on the right depict the achievement of those currently in Grade 4. The height of the bars again indicates the difference between Rweru students’ average scores and those of the US.
Paralleling the results with the trend analysis, in almost all comparisons, the students were closer to the US norms in Fall 2022 than in Fall 2021. Results for reading are in Figure 4. In Fall 2021, students who are now in grade 3 had, on average, MAP scores that were 82% of the US average. But by Fall 2022 had scores that were 87% of the US norm. The scores of current fourth graders moved from 74% of the average in Fall 2021 to 91% in Fall 2022. The changes with the panel sample were even more dramatic in math and language. In Fall, 2022, third grade students in the panel sample had average math scores that were equivalent to those in the US, and the fourth graders had scores that were 94% of the US group. In language the scores moved from 80% of the US value to 95%. 
As with the trend analysis, the results differed for the current 2nd graders (those who were in first grade in 2021-22). For this group, both reading and math scores were slightly lower in Fall 2022 than in Fall 2021. It is possible that some of the first grade scores were artificially inflated or somehow invalid for unknown reasons. However, over half of the first graders (17 out of 26) had declining MAP scores from the fall 2021 to the winter 2022 testing, suggesting that the issue was relatively widespread among the cohort. In any case, it should be noted that, in fall 2022, the second graders in the panel sample were doing almost as well as those in higher grades, with reading scores at 84% of the average US score and math scores at 89% of the US value. 
Nyamirama
For the 2021-22 year MAP scores were available for only 38 students at Nymarirama, all of whom were in grade 2. In contrast, 178 students were tested in Fall 2022: 29 in grade 1, 113 in grade 2, and 36 in grade 3. Given these data limitations the trend analysis for Nyamirama was limited to results for grade 2, and the panel data involved only students who were in grade 2 in 2021-2 and grade 3 in Fall 2022  
Figure 7 reports the results of the trend analysis. Results for reading are in the left-hand set of bars, those for math are in the middle, and those for language are on the right. Within each set of bars, results for the 2021-22 year are on the left, and results for Fall 2022 are on the right. As expected the students’ scores are substantially lower than the average in the U.S. But, in contrast to expectations, scores improved only in Language. In spring 2022, the average score on the MAP language assessment was 85% of the US average. In fall 2022, the average was slightly higher (88%). Average scores in reading and math were slightly lower in Fall 2022 than in Fall 2021.
The results are strikingly different when the analysis is limited to the panel sample, the third grade students who were also at the school in the previous year. (See Figure 8.) In all subjects MAP scores of students in this subgroup were higher in Fall 2022 than in the previous year. Reading scores increased from 80% of the US average in fall 2021 to 84% a year later. Math scores increased from 90% to 91% of the average and Language scores from 84% to 86% of those in the US.[footnoteRef:4] [4:  It is unclear why such strong differences appear between the trend and panel sample results. One possibility is that there was a large influx of new students to the school in Fall 2022, who would not have had the preparatory work others had. Another possibility is that only a subset of students were tested in 2021-22 and misrepresented the situation with the total group. Both of these possibilities could be examined and provide useful information for school personnel. ] 

Mwogo
	MAP scores were available for Mwogo students in grades 4, 5 and 6. Figures 9 to 11 summarize the results of the trend analysis for reading, math, and language. The results for fourth and fifth graders support the expectations. Students in these grades in Fall 2022 had substantially higher reading, math, and language MAP scores than students in those grades in Fall 2021. In contrast, scores for sixth graders in 2022 were about the same or lower than those in 2021. The difference was greater for language than for reading or math. 
	When, however the sample is restricted to students who were at CH in 2021-22 (the panel sample), the expected results occur in all comparisons. Students’ scores were closer to the US average in Fall 2022 than they were in Fall 2021. (See Figures 12 and 13.)
Concluding Comments
The author believes that CH students, staff, and administrators should be very proud of their success. The growth in MAP scores is impressive and reflects their dedication and hard work. Together they are building the base for students’ future success and the well-being of their communities and the nation. They all deserve hearty congratulations!
Several implications of the results should be mentioned. First, and most important, is that the good work should continue. Gains can disappear or slow down. It is important to keep up the pace of hard work. It is essential that teachers and administrators continue to have high fidelity to the curriculum – teach the programs as designed, ensure that students are learning to mastery, and make sure that students are properly placed so that material is not too hard nor too easy. Each day students should learn something new and they should be reminded of how much they have already learned. In this way students experience the joy of learning and teachers experience the rewards of teaching. It is also clear that high “dosage” is important. The students who have been continually enrolled have more substantial gains. Thus, the CH policies related to exposure, including daily, weekly, and yearly schedules, should be continued. 
The author congratulates the schools for collecting the achievement data and for continually recording and checking students’ lesson progress. Appendix B has recommendations for developing student data bases to facilitate future recording and analysis of data. 
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Figure 1: Rweru MAP Scores as Percent of US Norms, Reading, Fall 2021 and Fall 2022, by Grade

Note: See Appendix A for details on number of students in the analyses and other statistics.

Figure 2: Rweru MAP Scores as Percent of US Norms, Mathematics, Fall 2021 and Fall 2022, by Grade



Figure 3: Rweru MAP Scores as Percent of US Norms, Language, Fall 2021 and Fall 2022, by Grade

Note: The 2021-22 Scores for Level P2 are for Spring 2022. The scores for P3 are for Fall of 2021

Figure 4: Reading MAP Scores as Percent of US Norm, Panel Sample, Rweru, by Grade in Fall 2022

Note: Students were grouped by their grade placement in Fall, 2022. The comparison norms for Fall 2021 were their expected grade placement at that time (grade 1 for those currently in grade 2, grade 2 for those currently in grade 3, and grade 3 for those currently in grade 4. Additional details are in Table A-4.



Figure 5: Mathematics MAP Scores as Percent of US Norm, Panel Sample, Rweru, by Grade in Fall 2022



Figure 6: Language MAP Scores as Percent of US Norm, Panel Sample, Rweru, by Grade in Fall 2022



Figure 7: Nyamirama MAP Scores, Grade 2, as Percent of US Norms, Fall 2021 and Fall 2022, by Subject

Note: The 2021 scores for reading and math are from the fall testing. Those for language are from the summer testing.

Figure 8: MAP Scores as Percent of US Scores, Panel Sample, Nyamirama, Third grade in Fall 2022, by Subject





Figure 9: Figure 9: Mwogo MAP Scores as Percent of US Norms, Reading, Fall 2021 and Fall 2022, by Grade


Figure 10: Mwogo MAP Scores as Percent of US Norms, Mathematics, Fall 2021 and Fall 2022, by Grade



Figure 11: Mwogo MAP Scores as Percent of US Norms, Language, Fall 2021 and Fall 2022, by Grade



Figure 12: MAP Scores as Percent of US Norm,, Mwogo Students, Panel Sample, Fifth Grade in Fall, 2022, by Subject 

Note: Students are grouped by their grade placement in Fall 2022. The comparison norms for Fall 2021 were their expected grade placement at that time (i.e. grade 4). 


Figure 13: MAP Scores as Percent of US Norm, Mwogo Students, Panel Sample, Sixth Grade in Fall, 2022, by Subject 



Appendix A
Detailed Statistical Results
	This appendix reports the data used to compile the graphs presented in the body of this document. Tables A1 to A3 report the analysis of trend data for Rweru. Data for each grade are given in separate panels. Within each panel the data for each testing period are given in columns. The first row is the average MAP score in the school. The second row reports the average for students in the US (the normative sample), and the third row reports the standard deviation for the norm group. The next three rows compare the average values for the two groups. The fourth row, labeled “CH % of US,” is the percentage of the CH score relative to the normative score (equation 1).
CH% of US = (CH Average/US Average) * 100						(1)
Higher values indicate that the CH average is closer to the US average, a value of 100% would indicate equality, and a value greater than 100% would indicate that CH students had higher scores.
	The fifth line in each panel, labeled effect size, reports the differences between the CH and US mean in standard deviation units, or what is commonly called an effect size (Cohen’s d). It is calculated by dividing the difference by the standard deviation of the US scores (equation 2):
Effect size (Cohen’s d) = (CH Average - US Average)/ Ϭ,					(2)
Where Ϭ is the standard deviation of the distribution of scores for the normative group.
Effect sizes are centered around zero. Values greater than 1.0 in absolute value indicate a difference that is greater than one standard deviation and indicate a substantial difference between the two groups.[footnoteRef:5] [5:  While the issue of “regression to the mean” can introduce bias in calculating effect sizes from norm comparison designs, one could logically suggest that this concern does not apply to the comparisons presented here. Regression to the mean refers to the statistical pattern in which, over time, observations that differ from a population average tend to become closer to that average. This document compares the averages of Rwandan students to average values of students in the United States, a different population. Regression to the mean would only be an issue if comparisons were being made to the larger population of students in Rwanda. ] 

	The fifth line in each panel is a z-score, which can be used to test the hypothesis that the average in CH schools equals the average in the US. It is calculated by dividing the difference of the CH and US means by the standard error (equation 3). The standard error is a function of the standard deviation of the normative group and the sample size (number of CH students, or n, the value given in the last line of each panel) (equation 4)
Z-score = (CH Average - US Average)/ Ϭµ,							(3)
s.e. = Ϭ/sqrt(n)										(4).
Z-score values range around zero. Values greater than approximately 2.0 indicate that a difference would be unlikely to occur by chance (p<.05).
	Tables A-7 and A-8 use the same format as Tables A-1 to A-3 to report results for Nyamirama. Table A-7 reports data for each grade in Fall, 2022. Table A-8 reports the trend analysis for grade 2 (the only grade for which data were collected in both 2021-22 and 2022-23). Tables A-10 to A-12 report the trend analysis for Mwogo, also using the same format as Tables A-1 to A-3. Table A-10 reports results for Reading, Table A-11 gives results for math, and Table A-12 gives results for Language. 
	Tables A-4 to A-6 give results of the panel analysis for Rweru for each subject tested. Table A-9 gives results for the panel analysis for Nyamibama and Table A-13 gives results for the panel analysis for Mwogo. Recall that the panel sample is limited to students who had data at each testing period. Within each table results are presented separately by subject and by the grade at which students were placed in Fall 2022. The norms used in the comparison for the 2021-22 year were for the previous grade, and the norms used for Fall 2022 were for the current grade placement. While it was possible to calculate the average change from spring of the previous year to the following fall for the normative sample, norms were not provided for the standard deviation of this average change. As a result the analysis was limited to a comparison of the average of CH students and the US students (i.e z-scores and effect sizes were not calculated). The first line in each section of the tables gives the average for the CH students for a given testing period. The second line gives the average for the normative sample. The third line is simply the difference of the two values, and the final line is the percentage of the CH students relative to the normative sample, calculated using equation 1 above. 
	Table A-14 reports data from the panel sample to illustrate the importance of CH’s use of a year-round school calendar. The numbers in the table report the average growth in MAP scores from spring to fall by grade and subject for CH schools (top rows in each panel) and in the US. It can be seen that the CH students currently in grades 2 and 3 had much greater gains from spring to fall than students in the U.S. In fact, in all but one comparison (reading in grade 3), the scores of U.S. students declined. Reflecting the discussion above, the results for students at Rweru who were in first grade in 2021-22 are an exception. These students had, on average, declining MAP scores from the spring to the fall testing. 
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	Table A-1
	
	
	
	

	Reading MAP Scores, Fall 2021-Fall 2022, Rweru, Comparison with US Norms, by Testing Period and Grade 

	Level P1

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	138.9
	130.4
	136.8
	134.5

	US Aver. (Norm)
	155.9
	165.9
	171.4
	155.9

	US SD
	12.7
	13.2
	14.2
	12.7

	CH % of US
	89%
	79%
	80%
	86%

	Effect Size
	-1.35
	-2.68
	-2.44
	-1.69

	Z-Score
	-6.99
	-14.20
	-13.12
	-8.80

	N CH students
	27
	28
	29
	27

	Level P2 

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	137.6
	142.9
	150.2
	142.3

	US Aver. (Norm)
	172.4
	181.2
	185.6
	172.4

	US SD
	15.2
	15.1
	15.5
	15.2

	CH % of US
	80%
	79%
	81%
	83%

	Effect Size
	-2.28
	-2.55
	-2.28
	-1.98

	Z-Score
	-15.33
	-17.26
	-15.48
	-10.84

	N CH students
	45
	46
	46
	30

	Level P3 

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	151.7
	161.9
	169.6
	161.9

	US Aver. (Norm)
	186.6
	193.9
	197.1
	186.6

	US SD
	16.7
	16.1
	16.3
	16.7

	CH % of US
	81%
	83%
	86%
	87%

	Effect Size
	-2.10
	-1.98
	-1.69
	-1.48

	Z-Score
	-9.61
	-9.92
	-8.28
	-10.59

	N CH students
	21
	25
	24
	51

	Grade 4

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	 -----
	 -----
	 -----
	177.2

	US Aver. (Norm)
	 -----
	 -----
	 -----
	196.7

	US SD
	 -----
	 -----
	 -----
	16.8

	CH % of US
	 -----
	 -----
	 -----
	90%

	Effect Size
	 -----
	 -----
	 -----
	-1.16

	Z-Score
	 -----
	 -----
	 -----
	-5.92

	N CH students
	 -----
	 -----
	 -----
	26

	Table A-2
	
	
	
	

	Mathematics MAP Scores, Fall 2021-Fall 2022, Rweru, Comparison with US Norms, by Testing Period and Grade 

	Level P1

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	129.4
	138.0
	148.4
	148.0

	US Aver. (Norm)
	160.1
	170.2
	176.4
	160.1

	US SD
	12.43
	12.59
	13.18
	12.43

	CH % of US
	81%
	81%
	84%
	92%

	Effect Size
	-2.47
	-2.55
	-2.12
	-0.97

	Z-Score
	-13.29
	-13.27
	-11.23
	-5.02

	N CH students
	29
	27
	28
	27

	Level P2 

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	145.7
	149.8
	158.7
	154.5

	US Aver. (Norm)
	175.0
	184.1
	189.4
	175.0

	US SD
	13.0
	13.0
	13.4
	13.0

	CH % of US
	83%
	81%
	84%
	88%

	Effect Size
	-2.26
	-2.63
	-2.28
	-1.58

	Z-Score
	-15.47
	-17.84
	-15.49
	-8.67

	N CH students
	47
	46
	46
	30

	Level P3 

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	161.3
	172.2
	181.9
	173.1

	US Aver. (Norm)
	188.5
	196.2
	201.1
	188.5

	US SD
	13.5
	13.6
	14.1
	13.5

	CH % of US
	86%
	88%
	90%
	92%

	Effect Size
	-2.02
	-1.76
	-1.36
	-1.15

	Z-Score
	-9.47
	-8.82
	-6.64
	-8.19

	N CH students
	22
	25
	24
	51

	Grade 4

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	 -----
	 -----
	 -----
	186.2

	US Aver. (Norm)
	 -----
	 -----
	 -----
	199.6

	US SD
	 -----
	 -----
	 -----
	14.4

	CH % of US
	 -----
	 -----
	 -----
	93%

	Effect Size
	 -----
	 -----
	 -----
	-0.93

	Z-Score
	 -----
	 -----
	 -----
	-4.81

	N CH students
	 -----
	 -----
	 -----
	27

	Table A-3
	
	
	
	

	Language MAP Scores, Fall 2021-Fall 2022, Rweru, Comparison with US Norms, by Testing Period and Grade 

	Level P2 

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	 -----
	 -----
	160.1
	157.6

	US Aver. (Norm)
	 -----
	 -----
	188.4
	174.0

	US SD
	 -----
	 -----
	15.89
	16.06

	CH % of US
	 -----
	 -----
	85%
	91%

	Effect Size
	 -----
	 -----
	-1.78
	-1.02

	Z-Score
	 -----
	 -----
	-12.09
	-5.59

	N CH students
	 -----
	 -----
	46
	30

	Level P3 

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	160.7
	169.6
	174.1
	165.8

	US Aver. (Norm)
	187.7
	195.1
	198.3
	187.7

	US SD
	15.33
	14.64
	14.65
	15.33

	CH % of US
	86%
	87%
	88%
	88%

	Effect Size
	-1.76
	-1.74
	-1.65
	-1.43

	Z-Score
	-8.82
	-8.72
	-8.10
	-10.20

	N CH students
	25
	25
	24
	51

	Grade 4

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	 -----
	 -----
	 -----
	184.9

	US Aver. (Norm)
	 -----
	 -----
	 -----
	197.3

	US SD
	
	
	
	15.1

	CH % of US
	 -----
	 -----
	 -----
	94%

	Effect Size
	 -----
	 -----
	 -----
	-0.82

	Z-Score
	 -----
	 -----
	 -----
	-4.27

	N CH students
	 -----
	 -----
	 -----
	27





	Table A-4
	
	
	
	

	Reading MAP Scores, Panel Sample, Rweru, Fall 2021-Fall 2022, Comparison with US Norms, by Grade 

	Level P2, 2022-23, N=16

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	137
	148
	154
	145

	US Average
	156
	166
	171
	172

	Difference
	19
	18
	17
	27

	CH as % of US
	88%
	89%
	90%
	84%

	Level P3, 2022-23, N=35

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	141
	142
	151
	163

	US Average
	172
	181
	186
	187

	Difference
	31
	39
	35
	24

	CH as % of US
	82%
	79%
	81%
	87%

	Grade 4, 2022-23, N=16

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	139
	140
	147
	180

	US Average
	187
	194
	197
	197

	Difference
	48
	54
	50
	17

	CH as % of US
	74%
	72%
	75%
	91%

	Note: Data limited to students with scores for all testing periods. Norms for Fall 21 to Summer 22 were for the previous grade. For example for students now in P2, the norms shown are for grade 1 for Fall 2021 through Summer 2022. Grade 2 norms are used for Fall 2022 reflecting their current placement.





	Table A-5
	
	
	
	

	Mathematics MAP Scores, Panel Sample, Rweru, Fall 2021-Fall 2022, Comparison with US Norms, by Grade 

	Level P2, 2022-23, N=17

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	147
	157
	168
	156

	US Average
	160
	170
	176
	175

	Difference
	13
	14
	8
	19

	CH as % of US
	92%
	92%
	95%
	89%

	Level P3, 2022-23, N=35

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	146
	153
	160
	188

	US Average
	175
	184
	189
	188

	Difference
	29
	31
	30
	0

	CH as % of US
	83%
	83%
	84%
	100%

	Grade 4, 2022-23, N=17

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	143
	147
	160
	188

	US Average
	188
	196
	201
	200

	Difference
	46
	49
	41
	11

	CH as % of US
	76%
	75%
	79%
	94%

	Note: Data limited to students with scores for all testing periods. Norms for Fall 21 to Summer 22 were for the previous grade. For example for students now in P2, the norms shown are for grade 1 for Fall 2021 through Summer 2022. Grade 2 norms are used for Fall 2022 reflecting their current placement.





	Table A-6
	
	

	Language MAP Scores, Panel Sample, Rweru, Spring 2022-Fall 2022, Comparison with US Norms, by Grade 

	Level P3, 2022-23, N=37

	Statistics
	Spring 2022
	Fall 2022

	CH Average
	161
	166

	US Average
	188
	188

	Difference
	28
	22

	CH as % of US
	85%
	88%

	Grade 4, 2022-23, N=17

	Statistics
	Spring 2022
	Fall 2022

	CH Average
	159
	187

	US Average
	198
	197

	Difference
	39
	10

	CH as % of US
	80%
	95%

	Note: Data limited to students with scores for all testing periods. Norms for Fall 21 to Summer 22 were for the previous grade. For example for students now in P2, the norms shown are for grade 1 for Fall 2021 through Summer 2022. Grade 2 norms are used for Fall 2022 reflecting their current placement.





	Table A-7
	
	
	

	MAP Scores, Nyamirama, Fall 2022, Comparison with US Norms, by Subject and Grade

	Grade 1

	Statistics
	Reading
	Math
	

	CH Average
	135
	143
	

	US Aver. (Norm)
	156
	160
	

	US SD
	12.66
	12.43
	

	CH % of US
	87%
	89%
	

	Effect Size
	-1.63
	-1.40
	

	Z-Score
	-8.77
	-7.52
	

	N CH students
	29
	29
	

	Grade 2

	Statistics
	Reading
	Math
	Language

	CH Average
	136
	149
	153

	US Aver. (Norm)
	172
	175
	174

	US SD
	15.19
	12.98
	16.06

	CH % of US
	79%
	85%
	88%

	Effect Size
	-2.39
	-1.97
	-1.28

	Z-Score
	-23.82
	-19.41
	-12.27

	N CH students
	99
	97
	92

	Grade 3

	Subject
	Reading
	Math
	Language

	CH Mean
	158
	172
	162

	US Mean
	187
	188
	188

	US SD
	16.65
	13.45
	15.33

	CH as % of US
	84%
	91%
	86%

	Effect Size
	-1.74
	-1.23
	-1.66

	Z-Score
	-10.46
	-7.26
	-9.98

	N CH students
	36
	35
	36




	Table A-8
	
	
	
	

	MAP Scores, Nyamirama, Second Grade, Fall 2021-Fall 2022, Comparison with US Norms, by Testing Period and Subject 

	Reading

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	138
	140
	153
	136

	US Aver. (Norm)
	172
	181
	186
	172

	US SD
	15.19
	15.05
	15.49
	15.19

	CH % of US
	80%
	77%
	82%
	79%

	Effect Size
	-2.25
	-2.76
	-2.12
	-2.39

	Z-Score
	-13.84
	-16.78
	-13.07
	-23.82

	N CH students
	38
	37
	38
	99

	Math

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	158
	157
	165
	149

	US Aver. (Norm)
	175
	184
	189
	175

	US SD
	12.98
	13.01
	13.44
	12.98

	CH % of US
	90%
	85%
	87%
	85%

	Effect Size
	-1.32
	-2.10
	-1.84
	-1.97

	Z-Score
	-8.16
	-12.57
	-11.33
	-19.41

	N CH students
	38
	36
	38
	97

	Language

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	 -----
	 -----
	160
	153

	US Aver. (Norm)
	 -----
	 -----
	188
	174

	US SD
	
	
	15.89
	16.06

	CH % of US
	 -----
	 -----
	85%
	88%

	Effect Size
	 -----
	 -----
	-1.80
	-1.28

	Z-Score
	 -----
	 -----
	-11.08
	-12.27

	N CH students
	 -----
	 -----
	38
	92

	Note: Because this is a trend analysis the students in Fall 2022 are a different cohort than those in the 2021-22 school year. 





	Table A-9
	
	
	
	

	MAP Scores, Panel Sample, Nyamirama, Fall 2021- Fall 2022, Comparison with US Norms, by Testing Period and Subject 

	Reading

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	138
	139
	152
	156

	US Average
	172
	181
	186
	187

	Difference
	34
	42
	34
	31

	CH as % of US
	80%
	77%
	82%
	84%

	Math

	Statistics
	Fall 2021
	Winter 2022
	Spring 2022
	Fall 2022

	CH Average
	158
	156
	163
	172

	US Average
	175
	184
	189
	188

	Difference
	17
	28
	26
	17

	CH as % of US
	90%
	85%
	86%
	91%

	Language

	Statistics
	Spring 2022
	Fall 2022
	
	

	CH Average
	159
	162
	
	

	US Average
	188
	188
	
	

	Difference
	30
	26
	
	

	CH as % of US
	84%
	86%
	
	

	Note: All students were in P2 in 2021-22. All but one are in P3 in 2022-23.  Norms for Fall 21 to Summer 22 were for Grade 2. Those for Fall 22 are for grade 3. For reading and math, n=30, for language, reading = 29





	Table A-10
	
	
	

	Reading MAP Scores, Fall 2021-Fall 2022, Mwogo, Comparison with US Norms, by Testing Period and Grade 

	Grade 3

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	 -----
	 -----
	168

	US Aver. (Norm)
	 -----
	 -----
	187

	US SD
	
	
	16.65

	CH % of US
	 -----
	 -----
	90%

	Effect Size
	 -----
	 -----
	-1.10

	Z-Score
	 -----
	 -----
	-5.80

	N CH students
	
	
	28

	Grade 4

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	156
	161
	173

	US Aver. (Norm)
	197
	203
	197

	US SD
	16.78
	16.25
	16.78

	CH % of US
	80%
	80%
	88%

	Effect Size
	-2.40
	-2.54
	-1.41

	Z-Score
	-7.95
	-8.43
	-6.31

	N CH students
	11
	11
	20

	Grade 5

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	159
	164
	172

	US Aver. (Norm)
	204
	209
	204

	US SD
	16.38
	15.88
	16.38

	CH % of US
	78%
	79%
	84%

	Effect Size
	-2.75
	-2.83
	-1.97

	Z-Score
	-10.66
	-10.58
	-7.63

	N CH students
	15
	14
	15

	Grade 6

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	185
	190
	181

	US Aver. (Norm)
	210
	214
	210

	US SD
	16.46
	15.98
	16.46

	CH % of US
	88%
	89%
	86%

	Effect Size
	-1.53
	-1.47
	-1.78

	Z-Score
	-3.06
	-2.95
	-6.41

	N CH students
	4
	4
	13

	Note: Because this is a trend analysis the students in Fall 2022 are a different cohort than those in the 2021-22 school year. Third graders were not tested in 2021-22.



	Table A-11
	
	
	

	Mathematics MAP Scores, Fall 2021-Fall 2022, Mwogo, Compariosn with US Norms, by Testing Period and Grade Effect Sizes and Z-Scores, by Grade

	Grade 3

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	 -----
	 -----
	183

	US Average
	 -----
	 -----
	188

	US SD
	
	
	13.45

	CH as % of US
	 -----
	 -----
	97%

	Effect Size
	 -----
	 -----
	-0.43

	Z-Score
	 -----
	 -----
	-2.28

	N CH students
	 -----
	 -----
	28.0

	Grade 4

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	169
	170
	184

	US Aver. (Norm)
	200
	206
	200

	US SD
	14.4
	14.9
	14.4

	CH % of US
	85%
	83%
	92%

	Effect Size
	-2.14
	-2.39
	-1.06

	Z-Score
	-7.10
	-7.92
	-4.99

	N CH students
	11
	11
	22

	Grade 5

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	173
	178
	187

	US Aver. (Norm)
	209
	215
	209

	US SD
	15.19
	15.88
	15.19

	CH % of US
	83%
	83%
	89%

	Effect Size
	-2.35
	-2.34
	-1.49

	Z-Score
	-9.11
	-9.05
	-5.76

	N CH students
	15
	15
	15

	Grade 6

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	200
	208
	199

	US Aver. (Norm)
	215
	220
	215

	US SD
	16.12
	16.74
	16.12

	CH % of US
	93%
	95%
	93%

	Effect Size
	-0.92
	-0.71
	-0.98

	Z-Score
	-1.83
	-1.41
	-3.54

	N CH students
	4
	4
	13

	Note: Because this is a trend analysis the students in Fall 2022 are a different cohort than those in the 2021-22 school year. Third graders were not tested in 2021-22.



	Table A-12
	
	
	

	Language MAP Scores, Fall 2021-Fall 2022, Mwogo, Comparison with US Norms, by Testing Period and Grade

	Grade 3

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	 -----
	 -----
	171

	US Aver. (Norm)
	 -----
	 -----
	188

	US SD
	 -----
	 -----
	15.33

	CH % of US
	 -----
	 -----
	91%

	Effect Size
	 -----
	 -----
	-1.11

	Z-Score
	 -----
	 -----
	-5.66

	N CH students
	 -----
	 -----
	26

	Grade 4

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	160
	168
	174

	US Aver. (Norm)
	197
	203
	197

	US SD
	15.1
	14.44
	15.1

	CH % of US
	81%
	83%
	88%

	Effect Size
	-2.45
	-2.44
	-1.53

	Z-Score
	-8.12
	-8.09
	-7.18

	N CH students
	11
	11
	22

	Grade 5

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	161
	167
	176

	US Aver. (Norm)
	204
	205
	204

	US SD
	14.55
	13.98
	14.55

	CH % of US
	79%
	82%
	86%

	Effect Size
	-2.99
	-2.72
	-1.92

	Z-Score
	-11.60
	-10.52
	-7.43

	N CH students
	15
	15
	15

	Grade 6

	Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	CH Average
	192
	201
	183

	US Aver. (Norm)
	209
	213
	209

	US SD
	14.35
	13.92
	14.35

	CH % of US
	92%
	94%
	87%

	Effect Size
	-1.20
	-0.87
	-1.83

	Z-Score
	-2.39
	-1.73
	-6.60

	N CH students
	4
	4
	13


Note: Third graders were not tested in 2021-22.


	Table A-13
	
	
	

	MAP Scores, Panel Sample, Mwogo, Fall 2021-Fall 2022, Comparison with US Norms by Subject and Grade 

	Grade 5 in Fall, 2022

	Subject and Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	Reading
	
	
	

	CH Average
	157
	162
	171

	US Average
	197
	203
	204

	Difference
	39
	41
	33

	CH as % of US
	80%
	80%
	84%

	Math
	
	
	

	CH Average
	172
	172
	189

	US Average
	200
	206
	209

	Difference
	28
	34
	21

	CH as % of US
	86%
	83%
	90%

	Language
	
	
	

	CH Average
	162
	170
	180

	US Average
	197
	203
	204

	Difference
	35
	33
	25

	CH as % of US
	82%
	84%
	88%

	Grade 6 in Fall 2022

	Subject and Statistics
	Fall 2021
	Winter 2022
	Fall 2022

	Reading
	
	
	

	CH Average
	161
	166
	179

	US Average
	204
	209
	210

	Difference
	44
	43
	31

	CH as % of US
	79%
	79%
	85%

	Math
	
	
	

	CH Average
	176
	180
	198

	US Average
	209
	215
	215

	Difference
	33
	35
	17

	CH as % of US
	84%
	84%
	92%

	Language
	
	
	

	CH Average
	163
	170
	180

	US Average
	204
	205
	209

	Difference
	42
	35
	29

	CH as % of US
	80%
	83%
	86%

	Note: For students in P5 in Fall, 2022, there were 9 students at each testing period. For students in P6 in Fall, 2022 there were 10 students at each testing except for reading in winter, when there were only 9.





	Table A-14
	
	
	

	Average Growth MAP Scores from Spring to Fall Testing, Panel Samples, CH Schools and US, by Grade, Site and Subject

	Grade 2

	Site
	Reading
	Math
	

	Rweru
	-10.9
	-10.9
	

	US
	0.9
	-1.4
	

	Grade 3

	
	Reading
	Math
	Language

	Rweru
	12.2
	12.8
	5.1

	Nyamirama
	4.4
	8.4
	2.8

	US
	1.1
	-0.9
	-0.7

	Grade 4

	Rweru
	31.1
	28.7
	27.9

	US
	-0.5
	-1.5
	-1.0

	Note: No normative data available for Language for Grade 2. Normative data not available for standard deviation of spring to fall change.





Appendix B
Suggestions for Standard School-Based Data Records
As an indicator of the high fidelity of implementation of the DI curriculum, CH schools currently keep extensive records of students’ progress through the curriculum. The schools should also be commended for their use of standardized achievement testing. As the number of grades and schools increases it will be important to have a standard method of recording data to facilitate accurate analyses of student progress. As a starting point, the following system is presented for compiling student information in a standard spreadsheet format. 
Sheet 1 – Student Information
· Identifying information (very helpful when students have similar names):
· Student name – last, and first
· Student birth date 
· Date enrolled in CH
· Student number (a unique number for each student is essential for tracking)
· Other information could be included, such as gender, attendance, etc.
Sheet 2: Lesson Placement and Progress (Note that separate sheets might be used for each subject)
· Student name and ID number
· Reading Lesson placement (at mastery) at start of term – including level, lesson number, and date
· Reading Lesson placement (at mastery) at end of term – including level, lesson number, and date
· Math Lesson placement (at mastery) at start of term – including level, lesson number, and date
· Math Lesson placement (at mastery) at end of term – including level, lesson number, and date
· Etc.
· Other information might be important such as group, etc.
Sheet 3: MAP Results
· Student name and ID number
· Reading MAP date of test
· Reading MAP score for that date
· Math MAP date of test
· Etc.
2021-22 	
P2	P3	0.84960297239915072	0.85600127856800379	Fall 2022	
P2	P3	0.90585124726980115	0.88329817271322786	Grade Level


Percent




Fall 2021	
Grade 2	Grade 3	Grade 4	0.87900641025641024	0.81777383720930241	0.74364973262032086	Fall 2022	
Grade 2	Grade 3	Grade 4	0.84193313953488369	0.86921336898395729	0.91370558375634514	Grade Level


Percent




Fall 2021	
Grade 2	Grade 3	Grade 4	0.92140331146516696	0.83360546160877513	0.75776474957555184	Fall 2022	
Grade 2	Grade 3	Grade 4	0.89223320383912252	1	0.94447807567025799	
Rweru Math MAP as % of US




Fall 2021	
Grade 3	Grade 4	0.80203106091165788	0.80203106091165788	Fall 2022	
Grade 3	Grade 4	0.94765114275578977	0.94765114275578977	Grade Level


Percent




2021-2022	
Reading	Math	Language	0.80207020597621115	0.90189899451553934	0.84841878980891716	Fall 2022	
Reading	Math	Language	0.7890333623440674	0.85388425502742227	0.88191056443269344	Subject


Percent




2021-2022	
Reading	Math	Language	0.80251918604651162	0.9016984689213895	0.84230201698513796	Fall 2022	
Reading	Math	Language	0.83654171122994658	0.91010027589134124	0.86046134995471735	Subject


CH MAP Score as % of US




2021-2022	
Grade 4	Grade 5	Grade 6	0.79551787257843087	0.77953834115805953	0.88023980587143746	Fall 2022	
Grade 4	Grade 5	Grade 6	0.87964610769309004	0.84213615023474175	0.86084169957653334	Grade


Percent




2021-2022	
Grade 4	Grade 5	Grade 6	0.84553896266599848	0.82914933295079618	0.93131548311990686	Fall 2022	
Grade 4	Grade 5	Grade 6	0.92321373089451264	0.89194902692105393	0.92630081490104776	Grade


Percent




2021-2022	
Grade 4	Grade 5	Grade 6	0.81266710586327462	0.78659940245873539	0.91796781740915812	Fall 2022	
Grade 4	Grade 5	Grade 6	0.88292352911366745	0.86333300680805214	0.87453468939502454	Grade


Percent




Fall 2021	
Reading	Math	Language	0.79998627141912859	0.86138261087446755	0.82095981351036329	Fall 2022	
Reading	Math	Language	0.83844092331768394	0.90161908860517381	0.87944164176911399	



Fall 2021	
Reading	Math	Language	0.78638497652582173	0.84158179123033516	0.7959053729735025	Fall 2022	
Reading	Math	Language	0.85169148784317461	0.91967403958090799	0.86043069283292739	
Mwogo Scores as % of US Norm




Fall 2021	
P1	P2	P3	0.89071314051176809	0.79863301421525956	0.81295841817597259	Fall 2022	
P1	P2	P3	0.86244789328544869	0.82564548883086752	0.86765405637123572	Grade Level


Percent




Fall 2021	
P1	P2	P3	0.80836800999687597	0.83263654021937838	0.85589028013582347	Fall 2022	
P1	P2	P3	0.92494220556076223	0.88265539305301655	0.91818123938879459	Grade Level


Percent
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