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Foreword
During the day, I have the honor of serving as the Chief Academic Officer of the Council Bluffs 
Community School District. In this role, I lead teaching and learning for 9,000 students in grades 
PK-12. However, the job I’m most proud of is that of dad to Sutton and Mathes ages 10 and 12. 
As an educator, I’ve always felt confident in my ability to help guide my sons’ education.  One of 
my sons is a gifted learner, a perfectionist who is intent on always getting the right answer and 
often bored with school. The other son is a struggling learner, naturally inquisitive, but dreads 
going to school because even a simple academic task is hard for him.

During the five months that my sons, their elementary school teacher mom and I spent together 
in COVID-19 “shut down” working and learning from home, I was able to take a more active 
role in supporting the daily learning of Sutton and Mathes. Both of them were disengaged from 
their formal school work, but for different reasons. However, I began to notice that both of them 
would spend considerable time working on “math homework” on their Chromebooks. 

I soon discovered that they were using an online game called Prodigy. As an education 
professional charged with selecting and procuring supplemental educational resources, I was 
familiar with Prodigy but had long poo-pooed it as a computer game masquerading as learning. 
To my surprise, both of my boys willingly spent considerable time on Prodigy…by choice! And 
they were actually learning meaningful mathematics content! Both my gifted learner and 
struggling learner alike were befitting from the daily interactions on Prodigy. 

I quickly became a believer in game-based learning. My first-hand experience led me to build 
Prodigy into the Council Bluffs Community School District Return to Learn Plan for reopening 
schools in the fall of 2020. If my sons willingly spent time learning math by using Prodigy, 
providing access to all students in Council Bluffs was a do-no-harm strategy that would provide 
access to high-quality mathematics content for students learning from home on remote and 
hybrid learning days.
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As we re-opened our schools and welcomed all learners back to face-to-face instruction, I 
wanted to know how our students’ use of Prodigy impacted their academic achievement. Thanks 
to our partnership with Prodigy we are able to present some early findings of a rather organic 
implementation of Prodigy in our school district. We never required that students use it or that 
teachers assign it. We simply offered it as a supplemental tool to engage students in learning 
math. 

After crunching the numbers, I’m convinced that something special happens when kids use 
Prodigy! 

Corey Vorthmann, Ed.D. 
Chief Academic Officer, Council Bluffs Community School District
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Executive Summary
In order to ascertain additional visibility into the impact of the use of Prodigy Math on student 
achievement, personnel at Council Bluffs Community School District, a public school district in 
Iowa, partnered with personnel at Prodigy Education on two sets of quantitative, correlational 
analyses using a pretest-posttest design.

The first study aimed to determine if correlational impact could be detected based on the 
level of Prodigy Math use (as determined by the number of “skills'' mastered) and student 
achievement on the NWEA (Northwest Evaluation Association) MAP (Measures of Academic 
Progress) assessment across three separate implementations in the 2020-2021 school year. 
Multiple regression analyses showed that students in 1st, 2nd, and 4th grade who mastered 
more Prodigy Math skills performed better in the Spring MAP test after controlling for their Fall 
MAP RIT (Rasch UnIT) scores and demographic backgrounds. Latent growth models revealed 
marginally significant improvement in NWEA MAP performance over the course of the school 
year for more active Prodigy Math users. Overall, the findings suggest that high levels of 
Prodigy Math usage has a potentially positive effect on academic achievement among 
elementary school students.

The second study assessed the impact of Prodigy Math usage on change in Iowa Statewide 
Assessment of Student Progress (ISASP) performance between the 2018-2019 and 2020-2021 
school years among middle school students (5th to 7th grade). For students in the 5th and 6th 
grade, each additional hour spent answering questions in Prodigy Math was associated 
with a 0.73 point higher scale score on the 2020-2021 ISASP, after controlling for the 
2019-2020 ISASP and demographic characteristics.

The findings from both studies are encouraging and represent the combined efforts of Prodigy 
Education personnel and school district leaders at Council Bluffs Community School District’s 
desire to understand the impact of Prodigy Math on student achievement. Since these 
findings are correlational in nature, they do not imply causality. Further research in this area is 
recommended to continue to better understand the impact of Prodigy Math on the academic 
outcomes of students.
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Background
This observational research evaluated the educational efficacy of Prodigy Math by assessing the 
relationship between Prodigy Math usage and improvement in academic achievement among 
students from Council Bluffs Community School District in Iowa during the 2020-2021 school 
year. The school district recommended Prodigy Math as an educational tool to its teachers 
for use with their students; however, implementation of the program was not mandatory. The 
students likely used Prodigy Math either because the teachers perceived the program’s education 
values or the students enjoyed using the program. Therefore, student usage observed in this 
study was organic but may have been impacted by whether or not their teacher chose to use 
Prodigy Math in the classroom.

This research consists of two studies, both adopting a pretest-posttest design. The first study 
examines the impact of Prodigy Math usage, operationalized as the number of math skills 
mastered in Prodigy Math, on NWEA MAP score change over the course of the 2020-2021  
school year among elementary school students (K - 4th grade). The second study investigates 
the association between Prodigy Math usage, operationalized as time on task, and change in 
Iowa Statewide Assessment of Student Progress (ISASP) performance between 2018-2019 and  
2020-2021 (the ISASP was cancelled in the 2019-2020 school year due to the COVID-19 
pandemic). As a result of the research design, the findings in this report should be  
interpreted as correlational in nature.
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Sample
A total of 3,274 students from the K to 4th grade were included in the study. The school district 
shared anonymized student-level data from the 2020-2021 school year with Prodigy Education for 
the purpose of this analysis. Table 1, below, outlines the summary statistics by grade. In general, 
there was a close-to-even split between boys and girls in each grade. Between 11% and 22% of 
students, depending on their grade level, were receiving Special Education services. More than 
half of the students in each grade were from economically disadvantaged backgrounds while less 
than 10% of the students in each grade were designated as English Language Learners (ELL). Not 
all students used Prodigy Math, since teachers had the choice of whether or not to implement it 
as a supplemental learning tool. While over 90% of the students between K to 4th grade had a 
Prodigy Math account, only 61% of Kindergarten students were Prodigy Math users.

Table 1
Summary statistics on student demographic characteristics in the 2020-2021 school year.

Grade N Gender SPED ED ELL Prodigy Users

K 629
51% girls; 
49% boys

11% 53% 8% 61%

1 672
47% girls;  
53% boys

16% 67% 7% 96%

2 689
47% girls;  
53% boys

22% 70% 7% 94%

3 661
49% girls;  
51% boys

20% 68% 5% 94%

4 623
46% girls; 
54% boys

21% 67% 4% 93%

Note.  SPED - Special Education; ED - Economically Disadvantaged; ELL - English Language Learner.

Study I: Use of Prodigy Math and 
NWEA MAP Growth in 2020-2021
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Data
NWEA MAP Math RIT Scores
 
NWEA MAP Math RIT scores from the Fall, Winter, and Spring assessments were collected for 
all students. NWEA developed the RIT score as an equal-interval scale to measure student 
achievement and growth. All students from Kindergarten to 11th grade can be compared on one 
common scale. RIT scores range from 100 to 350 with students from higher grade levels being 
more likely to obtain higher scores (for more information on the NWEA MAP RIT score can be 
found here). 

Prodigy Math Usage
 
Prodigy Math usage was measured as the number of “math skills” successfully mastered by 
individual students in Prodigy Math during the 2020-2021 school year. A skill is considered as 
mastered in Prodigy Math after a user has correctly answered the required number of questions 
constituting the skill. The more a student plays Prodigy Math, the more skills the student 
should be able to master. Prodigy Math defines a skill as a single piece of a math concept (e.g., 
“Compare fractions and decimals”). A set of related skills form the knowledge base of a broader 
topic, often colloquially known as a “standard” or “learning standard” (e.g., “Expressions and 
Equations”). 

Based on the number of math skills mastered, students were classified into a high activity 
group and a low/no activity group at the median number of skills mastered out of all students 
who actively used Prodigy Math during the school year in each grade. Students who did not 
use Prodigy Math, who therefore mastered no skills in Prodigy Math, were classified as low/no 
activity. Table 2 shows the median number of skills mastered in each grade and the number of 
students who were in the high activity and low/no activity groups. While 61% of the Kindergarten 
students had a Prodigy Math account, many had very low levels of Prodigy Math use. The median 
number of skills mastered in Prodigy Math among kindergarten students was one skill, while 
21% of Kindergarten students mastered more than one skill. In contrast, students in the 1st to 
4th grade mastered considerably more skills, with between 41% and 46% of the students being 
in the high activity group across those grades.

https://www.nwea.org/blog/2021/six-commonly-used-map-growth-terms-worth-knowing/
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Table 2
Median number of Prodigy Math skills mastered and student count in high activity and low/no 
activity groups in each grade

Grade
Median Number of Skills 

Mastered
High Activity  

Student Count
Low/No Activity Student 

Count

K 1 135 494

1 24 308 364

2 33 308 381

3 32 282 379

4 38 253 370
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Analysis

Spring RIT = ß0 + ß1 * Prodigy Math Activity + ß2 * Fall RIT + ß3 * Gender + 
ß4 * SPED + ß5 * ED + ß6 * ELL

Two sets of analyses were conducted to understand the impact of Prodigy Math usage on 
students’ NWEA MAP test performance over the course of the 2020-2021 school year. The first 
was a set of multiple regression analyses at each grade level. Skill-mastery-based activity group 
membership was the main predictor. The Spring MAP RIT score was the outcome variable. 
Baseline MAP performance was established by including the Fall RIT score in the regression 
analysis as a means of detecting how Prodigy Math use affected change in test performance. In 
addition, the demographic variables denoted in the ‘Sample’ section above were controlled to 
isolate any impact due to differing backgrounds. The regression equation is shown below:

The second analyses were a set of conditional latent growth models. Latent growth modelling 
is an advanced modelling technique commonly employed in developmental science research 
to examine change over time when multiple waves of measurement are available. For the 
present study, the average linear growth trajectory in MAP performance over the three test 
occasions (Fall, Winter, and Spring) during the school year was first estimated for each grade 
(i.e., the unconditional growth model). The intercept (i.e., average performance in the spring) and 
slope (i.e., rate of change across the three tests) of the growth trajectory were then regressed 
on Prodigy Math activity and the demographic variables in the conditional growth model as 
illustrated in Figure 1. The conditional growth model was specified using the lavaan package 
(2021) in R as follows:

intercept =~ 1 * Fall RIT + 1 * Winter RIT + 1 * Spring RIT

slope =~ (-2) * Fall RIT + (-1) * Winter RIT + (0) * Spring RIT

intercept ~ Prodigy Math Activity + Gender + SPED + ED + ELL

slope ~ Prodigy Math Activity + Gender + SPED + ED + ELL
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Figure 1. Conditional growth model: Prodigy Math activity predicting growth factors of MAP RIT 
scores trajectory. 

The Full Information Maximum Likelihood (FIML) estimator was selected so that partial data 
(e.g., RIT scores from students who did not complete all three tests) could be used for model 
estimation. To ensure the reliability of the parameter estimates in the models, model fit was 
evaluated against the criteria recommended by Kline (2016): CFI ≥ .95; RMSEA ≤ .05; SRMR ≤ 
.08. Findings through this analytic method would provide strong evidence for Prodigy Math’s 
impact on test performance improvement. 
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Results
Multiple regression
 
Table 3 presents the regression coefficients from the multiple regression analysis for each grade. 
Compared to students with low/no Prodigy Math activity, high activity students in the 1st, 
2nd and 4th grade showed significantly greater improvement in their MAP performance 
from Fall to Spring after controlling for demographic characteristics. Specifically, for 1st 
and 2nd grade, high activity students on average had 2.3 points more improvement than low/
no activity students. For 4th grade, high activity students, on average, had 1.4 points more 
improvement than low/no activity students. A similar effect was observed for Kindergarten 
and 3rd grade students, but the relationships were not statistically significant. Demographic 
characteristics, such as gender and English Language Learner status were not significant 
predictors of MAP performance change. In contrast, students receiving Special Education 
services and students from economically disadvantaged backgrounds were less likely to achieve 
the same levels of improvement than their peers. The regression models explained between 57% 
and 78% of the variance in the Spring RIT score depending on the grade.

Table 3
Regression coefficients predicting Spring RIT score, by grade.

Grade

K 1 2 3 4

High Prodigy Activity .85 2.27* 2.30* 1.12 1.42*

Fall RIT .76* .75* .71* .91* .93*

Gender -.01 -1.28 -.88 -1.09 -.25

SPED -4.48* -2.25* -1.34 -1.48 -3.18*

ED -1.50* -2.56* -1.37* -1.95* .25

ELL -1.28 -.38 -2.12 -1.55 -.66

Adjusted R2 .57 .57 .63 .72 .78

Note.  SPED - Special Education; ED - Economically Disadvantaged; ELL - English Language Learner; * p < 0.05.
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Conditional Latent Growth Models
 
For each grade, an unconditional growth model was first fit to estimate the average growth 
trajectory of MAP performance over the Fall, Winter, and Spring testing occasions. The growth 
factors, intercept and slope, were then regressed on Prodigy Math activity and demographic 
variables in the conditional growth model. The intercept indicated the average RIT score in 
the Spring; the slope indicated the rate of change in the RIT score from Fall to Spring. Overall, 
students with high Prodigy Math activity scored higher in the Spring than low/no activity 
students across all grades. There was no effect of Prodigy Math activity on the rate of change 
in the RIT score among Kindergarten, 1st grade, or 2nd grade students. However, there were 
marginally significant effects of high Prodigy Math activity on RIT score improvement among 
the 3rd and 4th grade students (p < .1). This result suggests that, for older elementary school 
students, higher Prodigy usage may be associated with greater RIT score improvement 
over the school year.

Table 4
Parameter estimates of high Prodigy Math activity’s effect on the intercept and slope of MAP 
performance growth trajectory and model fit indices, by grade. 

Grade

K 1 2 3 4

Intercept 4.12* 9.36* 7.17* 4.50* 5.36*

Slope .01 .03 .27 .51+ .60+

Model Fit

CFI 1.00 .99 .99 .99 .99

RMSEA .00 .05 .06 .07 .06

SRMR .01 .01 .02 .01 .01

Note.  * p < 0.05; ✝ p < 0.1.
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Discussion
The first study examined the educational impact of Prodigy Math use among elementary school 
students from a public school district in Iowa during the 2020-2021 school year. Prodigy Math 
usage was measured by the number of skills individual students mastered in Prodigy Math. 
Improvement in the NWEA MAP RIT scores from the Fall to the Spring was the outcome variable. 
The multiple regression analysis showed that students in the 1st, 2nd, and 4th grade who 
mastered more Prodigy Math skills performed better in the Spring MAP test after controlling for 
their Fall MAP RIT scores and demographic backgrounds. The conditional latent growth models 
revealed that high levels of Prodigy Math usage might be positively associated with improvement 
in NWEA MAP performance across the three testing occasions during the school year for the 3rd 
and 4th grade students. Overall, the findings suggest that high Prodigy Math usage has a 
potentially positive effect on academic achievement among elementary school students.
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Sample
In this study the effect of Prodigy Math usage was investigated through its impact on 
improvement in the Iowa Statewide Assessment of Student Progress (ISASP) performance 
from the 2018-2019 school year to the 2020-2021 school year. The unique design was employed 
because the ISASP was not implemented in the 2019-2020 school year due to the COVID-19 
pandemic so the 2018-2019 test score served as the baseline for the 2020-2021 ISASP scores. 
A total of 1,390 middle school students in the 5th, 6th, and 7th grade from the same school 
district as the first study formed the sample for the second study. All students in the sample had 
some Prodigy Math usage between April of 2019 and March of 2021, the two years prior to the 
2020-2021 ISASP. 

Table 5 presents a summary of the sample demographic characteristics. In general, there was 
an even split between boys and girls in the sample. About 1 in 5 students were receiving Special 
Education services. Approximately 70% of the students indicated economically disadvantaged 
backgrounds across grades. Overall, only a small percentage of the students were English 
Language Learners. 

Table 5 
Summary statistics on student demographic characteristics.

Grade N Gender SPED ED ELL

5 548
49% girls; 
51% boys

11% 20% 4%

6 435
49% girls; 
51% boys

16% 22% 3%

7 407
48% girls; 
52% boys

22% 23% 4%

Note.  SPED - Special Education; ED - Economically Disadvantaged; ELL - English Language Learner

Study II: Use of Prodigy Math and ISASP 
Growth from 2018-2019 to 2020-2021
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Data
Iowa Statewide Assessment of Student Progress (ISASP)
 
The 22020-2021 ISASP scale score was the outcome variable. The 2018-2019 ISASP scale score 
was used as the baseline score. On average, students in the 5th grade had a mean scale score of 
405.2 in 2019 and 446.6 in 2021; the 6th grade students had a mean score of 429.3 in 2019 and 
454.2 in 2021; and the 7th grade students had a mean score of 452.1 in 2019 and 475.7 in 2021. 
More information about the ISASP can be found here.

Prodigy Math Usage
 
To examine the effect of Prodigy Math usage in another way, in this study usage was 
operationalized as time-on-task, measured as the number of hours spent answering questions in 
Prodigy Math. This only tallies the time spent in the question interface. Students in the 5th grade 
spent an average of 6.6 hours answering math questions within the Prodigy Math program. 
Students in the 6th and 7th grade spent considerably less time, with 2.8 and 2.3 hours in the 
question interface, respectively. Table 6 below summarizes the statistics.

Table 6
Mean scale scores on 2019 and 2021 ISASP and mean Prodigy Math time-on-task (in hours).

Grade 2021 ISASP 2019 ISASP Time on Task (Hours)

5 446.6 405.2 6.6

6 454.2 429.3 2.8

7 475.7 452.1 2.3

https://iowa.pearsonaccess.com/resources/reports/IowaPercentileRanksfor2021.pdf
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Analysis

2021 ISASP = ß0 + ß1 * Prodigy Time on Task + ß2 * 2019 ISASP + ß3 * 
Gender + ß4 * SPED + ß5 * ED + ß6 * ELL

A multiple regression analysis was conducted at each grade level to examine the relationship 
between time-on-task in Prodigy Math and the ISASP scale score in 2021. The baseline 2018-
2019 ISASP scale score and a number of demographic characteristics were controlled for in the 
regression analyses. The regression equation is shown below:
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Table 7
Regression coefficients predicting 2020-2021 ISASP scale score, by grade.

Grade

5 6 7

Time-on-Task (Hours) .73* .73* -.14

2018-2019 ISASP .97* .83* .74*

Gender -2.22 56 -1.41

SPED -12.28* -6.81* -2.21

ED -4.76 -5.16 5.30*

ELL -3.92 -.42 -7.76

Adjusted R2 .61 .57 .62

Note.  SPED - Special Education; ED - Economically Disadvantaged; ELL - English Language Learner; * p < 0.05.

Results
The regression coefficients are shown in Table 7. For students in the 5th and 6th grade, each 
additional hour spent answering questions in Prodigy Math was associated with a 0.73 
point higher scale score on the 2021 ISASP, after controlling for the 2018-2019 ISASP 
and the demographic characteristics which is further depicted in Figure 2. Time-on-task 
in Prodigy Math was not related to ISASP performance among 7th grade students. In addition, 
being in special education and from economically disadvantaged backgrounds were negatively 
linked to the 2020-2021 ISASP performance. The models accounted for 57% to 62% of the 
variance in the 2020-2021 ISASP scale score depending on the grade. 
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*Rate of diminishing returns is unknown.

Figure 2. Visual depiction of relationship between time spent answering math questions in 
Prodigy Math and scale score growth for 5th and 6th grade students on the 2020-2021 ISASP 
after controlling for the 2018-2019 ISASP score and demographic characteristics.*

Prodigy Math Usage and Improvement in Student Achievement  
for 5th & 6th Grade Students at Council Bluffs CSD (Iowa)
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Discussion

Limitations

This second study assessed the impact of Prodigy Math usage on change in the ISASP 
performance between the 2018-2019 school year and the 2020-2021 school year among middle 
school students (5th to 7th grade) from a public school district in Iowa. The findings show 
that, in general, students spent a limited amount of time solving math problems in Prodigy 
Math. Students in 6th and 7th grade had notably less time-on-task than students in 5th grade. 
Nevertheless, for 5th and 6th grade students, time-on-task in Prodigy Math had a positive effect 
on their 2020-2021 ISASP performance after controlling for their baseline ISASP performance in 
2018-2019 and demographic characteristics. This relationship was not observed among the 7th 
grade students.

There are several limitations to this research. First, because the studies are correlational in 
nature, the findings should not be interpreted as causal. It is plausible that students who had 
greater Prodigy Math usage were also higher performing students. Second, the results may not 
be generalized to all student populations given that the data were collected from one public 
school district in Iowa. Prodigy Math’s educational impact on students from varying demographic 
backgrounds may be different. Third, the effectiveness of the teacher was not accounted for in 
the analyses. Students who had more effective teachers might have achieved greater gains that 
were independent of their Prodigy Math usage. On the other hand, Prodigy Math might provide 
assistance as a supplemental learning tool to less effective teachers in enhancing their students’ 
math ability. Follow-up analyses with informative teacher data will shed light on the effect of 
the teacher. In addition, the research data were collected during the COVID pandemic when 
traditional classroom learning was interrupted by periods of online learning. The impact of this 
global event on students’ academic achievement cannot be fully assessed and isolated.
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Conclusion
This research evaluated the educational efficacy of Prodigy Math through two studies. The 
students in the studies were from Council Bluffs Community School District in Iowa. The first 
study examined elementary school students while the second study looked at the middle school 
students. The findings from both studies supported the general notion that Prodigy Math usage 
had a potentially positive effect on academic achievement. In particular, multiple regression 
analysis showed that students in the 1st, 2nd, and 4th grade who mastered more math skills in 
Prodigy Math scored higher on their Spring MAP test after controlling for the Fall MAP result. The 
latent growth models indicated that, for 3rd and 4th grade students, more Prodigy Math usage 
might be positively associated with improvement in NWEA MAP performance over the course 
of the school year. Among 5th and 6th grade students, greater time-on-task in Prodigy Math 
was positively related to the 2020-2021 state assessment achievement after controlling for their 
2018-2019 ISASP score. Despite the aforementioned limitations to this research, the evidence 
emerged from the studies provided support for Prodigy Math educational efficacy. The continued 
accumulation of such evidence should set the stage for more rigorous future studies to explore 
the causal implications of Prodigy Math usage on academic achievement.
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