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Zearn Math Year 2 Evaluation Report:  
Usage and Achievement Trends 

 
The current document presents findings from a descriptive analysis of student 

usage data and student achievement data as measured by state standardized test 
scores. The purpose of these analyses is to continue to examine associations between 
Zearn Math usage and mathematics achievement in a large urban school district.  
Initially, 15 elementary schools (Cohort One) adopted Zearn Math during the 2017-18 
school year. The remaining elementary schools (Cohort Two) adopted Zearn Math 
during the 2018-19 school year, resulting in 15 schools that used Zearn Math for two 
years, and 23 schools that only used it for one year. Thus, usage comparisons were 
conducted between schools that had used Zearn Math for two years and schools that 
only used Zearn Math for one year. In addition, mathematics achievement, in terms of 
percentage proficiency, was aggregated at the district level and compared to three 
comparison school districts and overall state averages for grades 3-5 students. We also 
compared mathematics achievement, by grade, in Cohort One schools and Cohort Two 
schools to examine associations between different lengths of exposure to Zearn Math 
and math achievement.   
 
 As the following sections will discuss in more detail, Zearn Math usage statistics 
were generally higher for students in Cohort One schools than for those in Cohort Two 
schools. Students in Cohort One Zearn Math schools consistently showed higher levels 
of overall minutes of usage, lessons completed, minutes per week, and lessons per 
week. This finding was consistent across all elementary grade levels. When examining 
usage by grade level, grades 3 and 4 students showed the highest levels of usage in 
Cohort One Zearn Math schools, while grades 2 and 3 students showed the highest 
levels of usage in Cohort Two schools. Grade 1 students in both Cohort One and Cohort 
Two schools completed the most lessons, on average. Interestingly, students in Cohort 
Two schools completed more remedial lessons, on average, than did students in Cohort 
One schools. In terms of achievement analyses for grades 3-5, district students in grade 
3 showed the largest gains in mathematics proficiency over time, closing existing gaps 
between comparison districts and state averages. Achievement gains for students in 
grades 4 and 5 were generally similar to or slightly smaller than statewide averages. 
Cohort One Zearn Math schools tended to show similar mathematics proficiency gains 
compared to Cohort Two schools over time, although proficiency rates were still well 
below state averages. It is important to note that, for all grades 3-5 students, 
mathematics proficiency rates rose over the three years considered in these analyses. 
 

Student Usage Results 
 
 In this section, we analyze various measures of Zearn Math usage across all 
elementary school students. For all analyses, we compare usage statistics of Cohort 
One Zearn Math schools to those from Cohort Two Zearn Math schools, and report 
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notable usage trends found both within and across Cohort One and Cohort Two 
schools. 
 
 Kindergarten students. Table 1 displays descriptive information related to 
kindergarten student usage in Cohort One and Cohort Two Zearn Math schools.  
Student usage data were analyzed separately for kindergarten students and for grades 
1-5 students due to differences in intended curriculum usage for kindergarten students.  
Based on curriculum design and the previous year’s usage data, kindergarten students 
worked through lessons much more quickly than did students in grades 1-5.   
 

During the 2018-19 school year, kindergarten students in Cohort One schools 
averaged about 43 minutes of usage and four total lessons more than did kindergarten 
students in Cohort Two schools (see Table 1). Total weeks of usage (just under 19), 
minutes per week (just over 30), and lessons per week (approximately 4.5) were very 
similar for kindergarten students in both Cohort in 2018-19. When considering the first 
year (2017-18) of kindergarten usage in Cohort One schools, second year usage in 
these schools was much higher than first year usage in the same schools on every 
metric except lessons per week. Year two kindergarten students averaged nearly three 
times as many total minutes, twice as many total weeks, nearly twice as many total 
lessons, and 50% more minutes per week than did year one kindergarten students. 
These findings indicate a considerable increase in district-wide usage for kindergarten 
students during the 2018-19 school year. 
 
Table 1 
Average usage of Zearn Math by kindergarten students. 

 

Total 
Minutes Total Weeks 

Total 
Lessons 

Minutes 
per Week 

Lessons 
per Week N 

Cohort One 
(2017-18) 

236.61 9.79 46.23 19.97 4.59 517 

Cohort One 
(2018-19) 

668.31 18.79 85.11 30.11 4.55 790 

Cohort Two 
(2018-19) 

625.41 18.85 80.91 30.43 4.39 745 

  
Grades 1-5 usage. We next examined average usage for grades 1-5 students, 

by school. We split up our analysis of descriptive usage information on the basis of 
whether a school was in Cohort One (two-year schools) or Cohort Two (one-year 
schools). Table 2 displays descriptive usage information, by individual school, for Cohort 
One Zearn Math schools. 
 
Table 2 
School-level average usage of Zearn Math by students in grades 1-5, Cohort One 
schools (2018-19). 

School 
Total 

Minutes 
Total 

Weeks 
Total 

Lessons 
Minutes 

per Week 
Lessons 

per Week N 
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School A 3719.83 33.55 87.97 106.84 2.55 368 

School B 2740.45 30.75 67.50 82.35 2.03 467 

School C 3410.77 32.61 74.47 95.63 2.08 243 

School D 3218.92 34.84 73.50 90.36 2.06 306 

School E 3187.03 33.32 65.79 90.09 1.91 327 

School F 4233.79 36.58 84.38 114.88 2.30 220 

School G 3216.82 33.95 73.93 89.33 2.11 244 
School H 1504.57 27.41 34.04 49.34 1.10 174 
School I 2780.49 32.32 62.48 79.14 1.80 276 
School J 2911.00 33.45 31.10 85.61 1.80 276 
School K 912.18 15.41 24.34 38.73 1.06 61 
School L 2877.60 32.83 64.02 80.52 1.81 363 
School M 2165.32 32.64 48.48 64.57 1.46 210 
School N 3746.11 35.01 89.89 104.33 2.53 221 
School O 3121.91 29.95 66.01 88.74 1.87 281 

All 3027.60 32.50 67.74 86.43 1.96 4,510 
  

Grades 1-5 students in Cohort One schools averaged just over 3,000 total 
minutes of usage. These students averaged 32.5 weeks of usage for the year, and 
completed an average of just under 68 lessons. Students used Zearn Math for just over 
86 minutes per week, and completed just under two lessons per week. It is important 
to note that, while there was some variation in usage, especially in total minutes 
(minimum of 912, maximum of 4,233), School K showed much lower than average 
levels of usage, which may have affected overall trends slightly. In terms of ranges of 
other measures of school level usage, Cohort One Zearn Math schools ranged from 15 
to 36 weeks of usage, 34 to 90 total lessons, 39 to 115 minutes of usage per week, and 
1.06 to 2.55 lessons per week. 

 
Table 3 displays similar usage information by individual school for Cohort Two 

Zearn Math schools.   
 
Table 3 
School-level average usage of Zearn Math by students in grades 1-5, Cohort Two 
schools (2018-19). 

School 
Total 

Minutes 
Total 

Weeks 
Total 

Lessons 
Minutes 

per Week 
Lessons 

per Week N 

School 1 2477.69 26.59 56.46 74.03 1.67 196 

School 2 2109.25 25.29 55.25 67.75 1.73 263 

School 3 2681.20 31.69 64.23 76.79 1.84 232 

School 4 2030.01 23.22 41.74 66.42 1.37 243 

School 5 1478.12 22.33 30.33 46.87 0.97 184 

School 6 692.09 14.03 17.55 39.72 0.97 356 

School 7 1226.39 21.81 38.96 45.44 1.34 243 
School 8 500.13 19.65 17.42 22.74 0.72 55 
School 9 1899.53 26.29 44.14 64.79 1.44 292 
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School 10 1486.16 23.32 39.33 57.22 1.51 314 
School 11 2389.11 30.90 54.08 67.48 1.53 347 
School 12 2246.78 24.89 45.60 71.64 1.41 311 
School 13 930.76 16.67 21.00 37.89 0.86 258 
School 14 1081.82 20.04 25.19 45.36 1.01 94 
School 15 1463.94 21.33 33.95 56.26 1.29 432 
School 16 1236.02 21.17 26.45 44.03 0.89 69 
School 17 1192.33 16.75 29.21 44.04 1.02 52 
School 18 1379.98 19.60 32.88 57.72 1.24 273 
School 19 3726.11 34.34 81.92 105.60 2.38 229 
School 20 3314.12 32.55 69.67 92.67 1.97 409 
School 21 4054.71 33.64 91.90 111.18 2.52 371 
School 22 956.48 16.94 25.63 48.02 1.21 224 
School 23 2435.05 32.10 59.55 73.11 1.77 227 

All 2031.54 24.96 46.96 65.92 1.51 5,674 

 
 On average, usage was higher at schools that had been using Zearn Math for 
two years (Cohort One), compared to schools that had only been using Zearn Math for 
one year (Cohort Two). Students in Cohort Two schools averaged nearly 1,000 minutes 
of usage per year less than did students in Cohort One schools. Similarly, students in 
Cohort Two schools averaged almost eight more weeks of usage, nearly 20 more 
lessons, roughly 21 more minutes of usage per week, and almost half a lesson per 
week less than did students in Cohort One schools. Not surprisingly, Cohort Two 
schools showed more variation in school-level usage (minimum 500 minutes to 
maximum 4,054 minutes) than did Cohort One schools. This pattern held for other 
school-level measures of usage, as well. Cohort Two Zearn Math schools averaged from 
14 to 34 weeks of usage, 17 to 92 total lessons, 23 to 111 minutes of usage per week, 
and 0.72 to 2.52 lessons per week. 
 
 Tables 2 and 3 showed that total usage, in minutes, and total lessons completed 
were strongly associated with each other. Figure 1 plots average minutes of usage with 
average total lessons, by school and number of years of Zearn Math usage. This figure 
helps to visually illustrate the patterns shown by usage statistics in the previous tables.   
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Figure 1. The association between usage minutes and completed lessons. 
 
 The tightly clustered set of points stretching from the lower left to the upper 
right of Figure 1 illustrates the strong positive association between minutes of usage 
and total completed lessons. For all schools, the correlation between minutes of usage 
and total completed lessons was strong and positive (r = +.935, p < .001). Additionally, 
this figure helps to draw distinctions in patterns of usage between Cohort One and 
Cohort Two schools. Most of the triangles in the figure, which represent Cohort One 
schools (2 years of Zearn Math), are clustered toward the upper right, indicating high 
levels of usage minutes and total lessons. By contrast, most of the circles, which 
represent Cohort Two schools, are clustered toward the lower left, indicating low levels 
of usage minutes and total lessons.   
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 We next examined patterns of average usage by grade, across all Cohort One 
and Cohort Two Zearn Math schools. Table 4 displays the average usage of Zearn Math 
for students in Cohort One schools.  
 
Table 4 
Grade-level average usage of Zearn Math by students in grades 1-5, Cohort One Zearn 
Math schools (2018-19). 

Grade 
Total 

Minutes 
Total 

Weeks 
Total 

Lessons 

Total On-
grade 

Lessons 
Minutes per 

Week 
Lessons 

per Week N 
1 2750.52 32.86 83.64 70.81 80.25 2.48 746 
2 2838.98 32.71 70.56 60.49 80.88 2.03 876 
3 3101.28 33.25 64.07 58.55 86.83 1.81 957 
4 3487.91 34.01 65.73 58.68 97.49 1.84 918 
5 2908.01 29.99 58.87 52.66 85.40 1.74 1,013 

All 3027.60 32.50 67.74 59.66 86.43 1.96 4,510 

 
Usage in Cohort One schools was highest in grades 3-4, with average usage over 

3,000 minutes per year for students in both grades. For all students, the range of total 
weeks was between 30 and 34 weeks, and the range of total lessons was between 59 
and 84. Total on-grade lessons ranged from 53 to 71. Students in Cohort One schools 
average between 80 and 97 minutes of usage per week, and completed 1.74 to 2.48 
lessons per week.   
 

Table 5 displays average grade-level usage of Zearn Math for students in Cohort 
Two schools. 
 
Table 5 
Grade-level average usage of Zearn Math by students in grades 1-5, Cohort Two Zearn 
Math schools (2018-19). 

Grade 
Total 

Minutes 
Total 

Weeks 
Total 

Lessons 

Total On-
grade 

Lessons 
Minutes per 

Week 
Lessons 

per Week N 
1 1991.95 27.23 60.90 50.25 62.78 1.95 862 
2 2174.80 27.62 57.49 44.20 67.80 1.79 1,116 
3 2144.81 25.40 47.94 40.63 68.79 1.54 1,253 
4 1908.54 22.40 36.21 26.77 62.85 1.16 1,309 
5 1937.49 23.08 37.33 30.16 66.83 1.28 1,134 

All 2031.54 24.96 46.96 37.50 65.92 1.51 5,674 

 
 There are some important differences in usage, by grade, for Cohort Two and 
Cohort One schools. Usage in Cohort Two schools was generally greatest in grades 2 
and 3, between 2,144 and 2,174 minutes per year (grades 3 and 4 for Cohort One).  
There was less variation in Cohort Two schools (minimum 1,908 minutes, maximum 
2,174 minutes). Students in Cohort Two schools generally had fewer total on-grade 
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lessons, ranging from just under 27 lessons for grade 4 students to 50 lessons for grade 
1 students. Minutes of usage per week was fairly consistent across grades, ranging 
from just under 63 minutes for grade 1 students to just under 69 minutes for grade 3 
students. In general, usage in Cohort One schools was greatest for grade 4 and grade 1 
students, while usage in Cohort Two schools was greatest for grades 1-3. Grade 1 
students consistently completed the most lessons in both Cohort Two and Cohort One 
schools. 
 We next examined usage data by grade-level within each school. Table 6 shows 
average total lessons, by grade, for Cohort One Zearn math schools. 
  
Table 6 
Average total lessons completed by grade within schools, Cohort One schools (2018-
19). 

 Average Total Lessons Completed 

School Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 

School A 121.67 93.05 73.88 88.65 73.25 

School B 76.70 59.90 66.61 65.25 70.99 

School C 96.05 52.50 77.87 89.46 61.75 

School D 98.74 72.54 52.77 76.33 73.09 

School E 60.02 53.38 89.24 76.23 58.96 

School F 112.40 95.35 74.46 60.07 80.79 

School G 93.01 100.27 70.86 34.90 62.50 
School H 52.38 14.00 57.00 25.11 27.53 
School I 69.30 57.74 68.81 63.55 53.87 
School J 97.00 83.76 54.53 44.53 46.00 
School K * 0 50.16 * 7.70 
School L 57.20 71.03 60.86 60.95 68.2 
School M 65.00 65.03 42.09 40.00 33.65 
School N 120.21 112.09 87.51 67.98 73.23 
School O 87.24 79.56 29.60 109.96 41.01 

All 83.64 70.56 64.07 65.73 58.87 
Note: * indicates no usage at all, while 0 indicates non-missing, non-zero minutes of student usage, but 

no completed lessons 

 
For Cohort One treatment schools, students in grade 1 completed the largest 

number of lessons, averaging over 83 lessons per student. The number of lessons 
completed generally declined as grade level increased. There was considerable variation 
in lesson completion among schools, with students in schools A, F, and N generally 
completing the largest numbers of lessons and students in schools H, K, and L 
completing the fewest. School K in particular showed very little evidence of usage, with 
no observed usage at all in grades 1-4 and usage with zero or very few completed 
lessons in grades 2 and 5. 
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Table 7 shows average total lessons, by grade, for Cohort Two Zearn Math 
schools. 
 
Table 7 
Average total lessons completed by grade within schools, Cohort Two schools. 

 Average Total Lessons Completed 

School Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 

School 1 47.22 49.77 59.05 59.05 64.44 

School 2 121.43 114.45 100.83 69.64 81.43 

School 3 91.92 77.72 42.49 12.62 0.12 

School 4 80.95 94.97 55.96 52.07 47.25 

School 5 57.03 62.63 56.54 6.28 37.79 

School 6 24.32 43.87 54.94 0.94 36.91 

School 7 6.59 35.25 8.71 6.66 15.23 
School 8 65.93 71.67 33.87 15.40 18.46 
School 9 27.33 13.70 * * * 
School 10 81.27 32.10 28.72 36.27 45.12 
School 11 46.08 36.66 49.18 39.87 30.36 
School 12 71.72 73.51 60.59 27.54 52.32 
School 13 57.43 30.84 33.07 37.31 83.69 
School 14 8.17 6.95 19.82 39.49 7.33 
School 15 0.78 32.67 30.44 2.60 31.00 
School 16 14.88 65.89 40.11 18.36 19.66 
School 17 * * 68.74 * 5.30 
School 18 0 * 37.00 * 0.33 
School 19 43.05 60.18 31.80 14.89 4.38 
School 20 102.29 92.81 73.21 47.15 96.98 
School 21 69.22 100.60 80.99 62.66 44.41 
School 22 35.00 27.25 36.21 12.79 15.23 
School 23 78.02 49.26 63.11 87.14 18.63 

All 60.90 57.49 47.94 36.21 37.33 
Note: * indicates no usage at all, while 0 indicates non-missing, non-zero minutes of student usage, but 
no completed lessons 

 
 Total lessons by grade were fewer in Cohort Two treatment schools than in 
Cohort One treatment schools, but followed a similar pattern across grade levels. As in 
Cohort One schools, numbers of completed lessons varied widely across Cohort Two 
schools. Schools 2, 20, and 22 generally had the largest numbers of completed lessons, 
while schools 9, 17, and 18 had the smallest numbers of completed lessons. Within 
schools, lesson completion also varied widely across grades. For example, grade 1 
students in school 3 averaged nearly 92 completed lessons, but this number 
consistently decreased across subsequent grades, all the way down to an average of  
nearly zero completed lessons for grade 5 students. Several other schools, such as 
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schools 5, 7, and 15, also showed evidence of widely varied usage across grades. 
Overall, patterns of lesson completion in Cohort Two schools were more varied than in 
Cohort One schools. 
 
 We also examined trends of remedial lessons completed by grade across Cohort 
One and Cohort Two Zearn Math schools. Remedial lessons are defined as below grade-
level lessons. Table 8 displays the number of average remedial lessons completed, by 
grade, for students in Cohort One and Cohort Two schools.   
Table 8 
Average total remedial lessons completed by cohort and grade (2018-19). 
 Cohort One Cohort Two 

 Average Total 
Remedial 
Lessons 

Completed N 

Average Total 
Remedial 
Lessons 

Completed N 

Grade 1 9.25 746 8.90 862 

Grade 2 8.08 876 12.09 1,116 

Grade 3 4.67 957 5.78 1,253 

Grade 4 5.58 918 8.59 1,309 

Grade 5 6.21 1,013 7.17 1,134 

Total 6.62 4,510 8.42 5,674 

 
 On average, students in Cohort One schools completed just under 7 remedial 
lessons, while students in Cohort Two schools completed nearly eight-and-a-half 
remedial lessons. In Cohort One schools, grade 1 students completed the most remedial 
lessons, while in Cohort Two schools, grade 2 students completed the most remedial 
lessons, at just over 12 remedial lessons per student, on average. Grade 3 students in 
both types of schools completed the smallest number of remedial lessons, on average. 
 

Achievement Results 
   
 In this section, we examine how overall district mathematics proficiency trends 
compare to trends found in selected comparison districts, as well as overall state 
proficiency trends. We also examine math proficiency trends for Cohort One and Cohort 
Two treatment schools, and compare those trends to overall state proficiency trends. 
 
 District trends. We begin by comparing mathematics proficiency trends. We 
examined the present school district, along with three other school districts from the 
same state that were selected on the basis of demographic similarity. Demographic 
variables used to select matching school districts included free lunch eligibility, English 
Learner status, ethnicity, and gender. Using these variables, three other large, urban 
school districts were chosen for comparison. Table 9 shows the demographic variables 
of the Zearn school district, in addition to the three selected comparison schools and 
overall state demographics. 
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Table 9 
District, comparison, and state demographic data for SY2018-2019. 

 
Total 

Enrollment 

Race/Ethnicity 

Free lunch 
% 

English 

Learner 
% 

 

African 

American 
% 

White 
% 

 

Latino 
% 

Asian 
% 

Female 
% 

District 26,687 58 10 28 4 86 15 49 

Comp. A 19,543 50 22 13 7 81 18 48 
Comp. B 20,724 46 2 43 7 81 14 48 

Comp. C 31,398 47 20 19 9 76 9 49 

State 2,629,970 17 44 26 9 55 9 49 

  
As shown above, the Zearn school district had much larger proportions of 

minority (non-White) and Free Lunch eligible students than did the comparison districts 
and the state. The Zearn district also had a higher proportion of English learners than 
two of the three comparison districts and the state.  
 

Figure 2 displays mathematics proficiency trends, by year and grade, for the 
current school district that has been using Zearn Math, along with the three comparison 
school districts and statewide averages. 
 

 
Figure 2: Mathematics proficiency rates, by grade and school district. 
 



Zearn Year 2           11 

© Johns Hopkins University, 2020 
 

 It is important to note that the Zearn school district had lower initial mathematics 
proficiency rates across the board than did the comparison school districts, and 
especially relative to statewide averages. For this reason, we also present proficiency 
growth rates for the Zearn district, along with the comparison district rates and 
statewide averages. These are displayed in Figure 3.   
 

 
Figure 3. Two-year math proficiency growth rates, by grade. 
 
Considering the initial achievement gaps, some positive trends are found in these 
analyses, especially in grade 3. Given that Zearn is a relatively new adoption, we might 
expect trends to be most positive for earlier (Grade 3) rather than later (Grade 5) 
grades. That is, older students have more years of deficits and experiences with former 
(presumably less successful) math curricula. The results mirrored these expectations:  

• Grade 3. Mathematics proficiency in grade 3 in the Zearn school district 

increased in 2018 and continued to increase through 2019. This is in contrast to 

the other three districts, two of which showed proficiency decreases from 2018 

to 2019, and the third district, which showed only a modest increase from 2018 

to 2019. In fact, the Zearn school district closed the achievement gap with one 

comparison school district in the 2019 school year, and continued to bridge all 

remaining gaps between comparison schools and state averages. Growth rates 

from year one to year two for the Zearn school district were larger than those of 

two comparison schools and were slightly larger than statewide averages. 

• Grade 4 trends were initially positive from 2017-2018, as gaps closed between 

the Zearn district and two of the comparison districts. However, mathematics 
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proficiency growth flattened out between 2018 and 2019, while comparison 

school districts had similar or slightly larger proficiency increases between 2018 

and 2019. Growth rates in the Zearn school district were considerably larger than 

those in comparison district C, and comparable to comparison district A and 

statewide averages. 

• Grade 5 trends were generally positive; the Zearn school district showed small 

but consistent gains from 2017-2019, while each of the other comparison 

districts had a drop in proficiency in 2018 or 2019. Grade 5 growth rates were 

smaller across all districts than those in grades 3 and 4. Zearn district growth 

rates were comparable to those of comparison districts and nearly identical to 

state averages. 

 
 Cohort Two vs. Cohort One comparisons. We next examine math 
proficiency rates for Cohort Two vs. Cohort One Zearn Math schools, by grade. For 
reference, we also include statewide math proficiency averages by grade. Figure 4 
shows the proficiency rates by grade for Cohort Two and Cohort One Zearn Math 
schools, along with statewide averages, for each of grades 3-5. 
 

 
Figure 4. Mathematics proficiency rates for Cohort Two and Cohort One schools, by 
grade. 
 
 First, it is important to note that as would be expected given the disparities in 
student demographics, mathematics proficiency rates were much lower across both 
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Cohort One and Cohort Two schools than were statewide proficiency rates. Since there 
was such a disparity in proficiency rates, we also present growth charts displaying 
proficiency growth, by grade, for Cohort Two and Cohort One Zearn schools, compared 
to statewide averages. These growth rates are displayed in Figure 5. 
 

 
Figure 5. Math proficiency growth rates for Cohort Two and Cohort One schools, by 
grade. 
 
We did observe the following trends, which again supported our expectation of more 
favorable results in Grade 3 (although grade 5 showed positive growth compared to 
state norms as well):  

• Grade 3. As in the district-wide comparisons, Grade 3 achievement improved 

the most over the two years of Zearn implementation, both in Cohort One and 

Cohort Two schools. There was a notable jump in math proficiency for grade 3 

students in Cohort Two schools between 2018 and 2019. This may correspond to 

the introduction of Zearn Math in those grade 3 classrooms. By contrast, math 

achievement gains for grade 3 students in Cohort One schools were more 

apparent in the first year of implementation than in the second year, where 

growth flattened out. Overall gains were greatest in Cohort Two schools, and 

gains in both Cohort Two and Cohort One schools were comparable to or greater 

than state averages. 

• Grade 4 students in Cohort One (two-year schools) experienced slightly larger 

increases in proficiency than did grade 4 students in Cohort Two schools 
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between 2018-2019.  Growth rates were very similar for students in both Cohort 

Two and Cohort One schools. These growth rates were both slightly smaller than 

statewide averages. 

• Grade 5 students in both types of schools showed the smallest gains in 

proficiency rates, with only small increases for Cohort Two schools and nearly 

flat growth in Cohort One schools. It is important to note, though, that patterns 

of math proficiency growth in both Cohort One and Cohort Two schools were 

comparable to statewide patterns of growth. This indicates that Zearn 

mathematics usage was helping this district’s students achieve mathematics 

proficiency gains that mirrored the state’s, albeit starting from a much lower 

point. 

 
Correlational analyses. We examined the association between math 

proficiency gains and average lessons completed in two different ways. The first 
method was to compute the Pearson correlation between these two variables, for each 
of grades 3-5, as these are the grades for which schools had data for both Zearn usage 
and standardized math proficiency gains available. The correlations between math 
proficiency gains and average lessons completed were positive but of very small 
magnitude in all three grades, with observed Pearson correlations of +.03, +.10, and 
+.09 in grades 3, 4, and 5, respectively. None of these correlations were statistically 
significant. In general, these analyses did not show much evidence of a linear 
association between school-level math proficiency gains and average lessons 
completed. 
 
 Proficiency gains by lesson quartiles. We also examined average proficiency 
gains by lesson completion quartile and grade. In this analysis, quartile 1 usage refers 
to the bottom 25% of schools, in terms of average completed lessons. Each subsequent 
quartile refers to the next 25% of schools in terms of average completed lessons, up 
through quartile 4, which refers to the top 25% of schools. Table 10 shows quartile 
cutoff values, by grade.  
 
Table 10 
Average lesson completion quartile cutoffs, by grade. 
Grade Quartile 1 Quartile 2 Quartile 3 Quartile 4 

Grade 3 37.00 55.95 68.80 100.83 
Grade 4 18.36 42.26 65.24 109.96 
Grade 5 18.63 44.40 64.43 96.98 

 
The values shown in Table 10 are the upper cutoffs for each quartile. For example, 
schools with grade 3 usage of 37 completed lessons or less per student, on average, 
would have 1st quartile lesson completion, while schools with grade 3 usage of greater 
than 68.80 completed lessons per student, on average, would have 4th quartile lesson 
completion.   
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 This analysis of average proficiency gains by lesson completion quartile and 
grade allowed us to examine average math proficiency gains for schools with similar 
levels of completed Zearn lessons. We also include average math proficiency gains for 
the entire school district and the state. This allows for comparisons of math proficiency 
gains between school lesson completion quartiles and districtwide and state averages.  
As with the previous analyses, we conducted these analyses for each of grades 3-5.  
The results of these analyses are displayed in figures 6-8. 
 
 

 
Figure 6. Math proficiency gains by lesson completion quartile, grade 3. 
 
 Middle quartiles of lesson completion showed the largest average math 
proficiency increases for grade 3 students, followed by quartile 1 and quartile 4. Grade 
3 students with quartile 2 or quartile 3 lesson completion had math proficiency gains of 
just over 11 and 10 points, respectively. These gains were several points larger than 
districtwide and state gains. Gains for quartile 1 and quartile 4 usage were also 
comparable to districtwide and state averages, as well. 
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Figure 7. Math proficiency gains by lesson completion quartile, grade 4. 
 
 The relationship between average lesson completion and math proficiency gains 
was somewhat more linear for grade 4 students. Quartile 4 lesson completion was 
associated with the largest math proficiency gains for grade 4 students, while quartile 1 
lesson completion was associated with the smallest math proficiency gains. Middle 
quartiles (quartiles 2 and 3) were associated with similar magnitude proficiency gains. 
While quartile one lesson completion was associated with smaller proficiency gains, on 
average, than were found at the district and state levels, all other lesson completion 
quartiles were associated with comparable or larger gains. 
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Figure 8. Math proficiency gains by lesson completion quartile, grade 5. 
 
 Grade 5 students with quartile 3 lesson completion showed the largest average 
proficiency gains, on average, with proficiency gains of nearly six points for these 
students. This was followed by quartiles 1 and 4, with each quartile averaging 
proficiency gains of over four points. Students with quartile 2 lesson completion only 
average proficiency gains of just over one percentage point.   
 
 In all, average proficiency gains were largest in grade 3, and became smaller in 
grades 4 and 5, respectively. These patterns were found across all lesson completion 
quartiles, as well as for district and state averages. Patterns of proficiency gains across 
lesson completion quartiles varied for each grade in this analysis. In grade 3, middle 
quartiles of lesson completion had the highest average proficiency gains, with quartiles 
2 and 3 of lesson completion averaging over 10 percent gains in proficiency. In grade 4, 
quartile 4 lesson completion had the highest average proficiency gains, with average 
proficiency gains of eight percentage points. The relationship between lesson 
completion and proficiency gains was somewhat linear in grade 4, with quartile 1 
having the lowest average proficiency gains, and subsequent lesson completion 
quartiles having larger average proficiency gains. In grade 5, quartile 3 lesson 
completion schools had the highest average proficiency gains, followed by quartile 1.    
 
 

Conclusion 
 
 The current analyses examined two main sources of information: school-level 
Zearn Math usage and district and school-level mathematics achievement scores, in 
terms of percent proficiency. Comparison between Cohort One and Cohort Two Zearn 
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Math schools were the focus of both usage and achievement analyses. We also included 
comparisons between three similar school districts, as well as state averages, when 
examining patterns of mathematics achievement. 
 

Zearn Math Usage  
 
 Usage analyses revealed important trends when comparing Cohort One schools 
to Cohort Two schools. Average usage was generally greater in Cohort One schools, as 
students in these schools average almost 1,000 more minutes and 20 more completed 
lessons than did students in Cohort Two schools. This increased usage may have been 
due in part to the extra year of implementation and experience using Zearn Math that 
teachers had in Cohort One schools. With the exception of School K, usage rates were 
consistently higher and had less variation than did usage rates in Cohort Two schools.  
One interesting finding was that students in Cohort Two schools completed about two 
more remedial (below grade-level) lessons than did students in Cohort One schools.  
This may be a byproduct of teachers in Cohort Two schools still learning how to best 
utilize Zearn Math lessons, and as a result, possibly more often assigning lessons that 
were not at a student’s ability level. Overall, and seemingly predictably, usage trends in 
Cohort One schools were generally more positive than were similar trends in Cohort 
Two schools. 
 

Mathematics Achievement  
 
 In terms of mathematics achievement at the district level, student demographics 
indicated noticeably higher numbers of minority and low-income students relative to 
other districts and especially the state. Accordingly, proficiency rates were initially lower 
than those in the three comparison districts, as well as state averages, across grades 3-
5. We expected that older students might demonstrate more limited program benefits 
than younger students given the latter’s more extensive experiences with former math 
curricula. Accordingly, Grade 3 students made the largest gains, shrinking the 
achievement gaps between the comparison schools over two years of implementation, 
and actually completely closing the gap between one comparison district. Students in 
grades 4 and 5 showed smaller, but steady gains in mathematics achievement over the 
two years of Zearn Math implementation.  
  
 Mathematics achievement trends in Cohort One and Cohort Two Zearn Math 
schools followed patterns similar to those found in the district analyses. Grade 3 
students made the largest gains, with grade 3 students in Cohort Two schools making 
especially notable gains during the one year of implementation. Proficiency gains 
became smaller for grades 4 and 5, respectively, in both Cohort One and Cohort Two 
schools. Proficiency gains were generally similar across Cohort One and Cohort Two 
schools, and tended to mirror statewide average math proficiency gains. 
 

Mathematics Achievement and Zearn Math Usage 
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We examined the relationship between mathematics achievement and Zearn 
math usage both through a Pearson correlation between the two variables and also 
average proficiency gains by lesson completion quartile and grade. The Pearson 
correlation between mathematics proficiency gains and program usage were positive 
and not statistically significant. In general, these analyses did not show much evidence 
of a linear association between school-level math proficiency gains and average lessons 
completed. Regarding lesson completion quartile and grade, average proficiency gains 
were largest in grade 3, and became smaller in grades 4 and 5. These patterns were 
found across all lesson completion quartiles, as well as for district and state averages.  
It is important to note that these analyses were conducted on school grade-level 
achievement, while Year One analyses were conducted at the student level.  Thus, the 
sample size for Year Two analyses was much smaller and consequently, the analyses 
were much less powerful, making it less likely that statistically significant relationships 
between mathematics proficiency gains and program usage would be found.  

 
Patterns of proficiency gains across lesson completion quartiles varied for each 

grade in this analysis. In grade 3, middle quartiles of lesson completion had the highest 
average proficiency gains, while in grade 4, quartile 4 lesson completion had the 
highest average proficiency gains. In grade 5, quartile 3 lesson completion schools had 
the highest average proficiency gains, followed by quartile 1.   
 

 


