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Executive Summary
_____________________________________________________________________________
IXL is a personalized learning platform designed to help students build academic skills in core
subject areas. It is currently used by 22% of students in the US, and there is research evidence
supporting its impact on student academic performance (e.g., An, 2021; Empirical Education, 2013;
Schonberg, 2021).
The present study aimed to further assess the impact of IXL on student learning outcomes in math
and English language arts (ELA). We adopted a quasi-experimental design and analyzed data from
2,730 public schools across Missouri. In total, 320 public schools in Missouri had adopted IXL Math
and/or IXL ELA during the 2017-2018 and 2018-2019 school years. IXL usage in these schools ranged
from less than one minute per student per week to more than eighty minutes per student per week.
Even with the wide range of usage, we found positive and statistically significant effects of IXL on the
Missouri Assessment Program. Key findings include1:
•

IXL has a positive impact on state assessment performance. For both math and ELA,
Missouri schools that used IXL outperformed comparable schools that did not use IXL on the
Missouri Assessment Program (see figure below). We found similar or even larger effects among
schools with a high percentage of special education students.

•

The more a school uses IXL, the better it performs. More time spent on IXL Math, more
questions answered, and more skills proficient were all positively related to a higher school
proficiency rate on the Missouri Assessment Program for math.

1

In all figures: * indicates significance at the .05 level.
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The Impact of IXL on Math and ELA Learning in Missouri
IXL is a personalized learning platform designed to help students in Pre-K through 12th grade build
academic skills in English language arts (ELA), mathematics, science, and social studies. As of now,
IXL is used by 22% of students in the U.S. and about 13 million students worldwide. Rooted deeply
in learning sciences research, IXL’s design is based upon well-established learning theories and
education best practices (Bashkov, Mattison, & Hochstein, 2021). On IXL, students practice questions
that automatically adapt to their ability level and get progressively more challenging as they work.
Numerous studies have consistently demonstrated the positive effects of IXL on student learning
outcomes in different subjects (see https://www.ixl.com/research).

Study Design
_____________________________________________________________________________
The purpose of this study was to evaluate the impact of IXL on student academic performance
in math and ELA. The study adopted a quasi-experimental pretest-posttest control group design.
Specifically, we evaluated IXL impact by comparing the performance of the treatment group (IXL
schools) and the comparison group (non-IXL schools) at posttest, after accounting for pretest
performance and key demographic variables.
We analyzed data from a total of 2,730 public schools across Missouri. During the 2017-2018 and
2018-2019 school years, 313 of the schools had adopted IXL Math, while 257 of the schools had
adopted IXL ELA. These IXL schools served as the treatment group in the study. The comparison
group (i.e., non-IXL schools) consisted of schools that did not use IXL during these two school years.
The study design is summarized visually in Figure 1.

Figure 1. Study Design

School performance was measured by the Missouri Assessment Program. The Missouri Assessment
Program was designed to measure the academic performance of students according to Missouri’s
Learning Standards. The assessments yield information to diagnose individual student strengths
and weaknesses and to evaluate the overall quality of education throughout Missouri. In the spring
of each school year, the grade-level assessments in math and ELA were administered to students in
grades 3-8. Proficiency rate—the percentage of students who performed at or above grade level—
was used as the school performance indicator for each subject in each school year in the present
study.
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Methodology
_____________________________________________________________________________
We analyzed three types of data: IXL usage data, school assessment data, and school demographic
data. We retrieved IXL usage data from IXL’s internal database. It provided information on the
adoption of IXL products (e.g., the number of students who used IXL Math) for each grade level
in a given school year. These data also included the usage indicators for each subject, namely the
amount of time spent on IXL, the number of questions answered, and the number of skills in which
students reached proficiency (i.e., “skills proficient”).
As the number of students who practiced on IXL within a school ranged from a single student to a
grade cohort to an entire school, this study defined a school as an “IXL school” at each grade level
rather than the school level. A school was identified as an IXL school at a certain grade level if at
least 40 percent of the students in that grade were using IXL in at least one school year during 20172019. Additionally, students needed to have reached proficiency in at least one IXL skill per month in
a given year during 2017-2019 for the school to be considered an active IXL user at that grade level.
Based on these criteria, 255 grade level cohorts from 137 schools comprised the treatment group
for math (hereafter referred to as IXL Math schools) , and 142 grade level cohorts from 78 schools
made up the treatment group for ELA (i.e., IXL ELA schools). See Table 1 for details on IXL usage
among these IXL schools with complete data.
Table 1. IXL Math and IXL ELA Usage

To obtain the school performance data, we retrieved the annual school report card from Missouri’s
Department of Education. Here, we focused on grade-level math and ELA state assessment
proficiency rates in school years 2017-2018 and 2018-2019.
We also obtained some demographic background variables from Missouri’s Department of
Education, including grade-level enrollment size, student racial distributions, percentage of special
education students, and percentage of economically disadvantaged students2. Other demographic
variables, including school location, student-teacher ratio, and school Title I status, were retrieved
from the website of the National Center for Education Statistics (https://nces.ed.gov/ccd/
schoolsearch/). See Appendix A for details on school proficiency rates and demographic background.

2

The percentage of English language learners variable was missing for close to 70% of the sample, so we did not include it in the analysis.
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Research Questions
_____________________________________________________________________________
The present study aimed to answer three research questions:
Research Question 1. Efficacy of IXL Math and IXL ELA separately: Compared to non-IXL schools,
did IXL schools perform better on the Missouri Assessment Program, controlling for baseline
performance and key demographic characteristics?
Research Question 2. Efficacy of IXL Math and IXL ELA among schools with a high percentage of
special education students3: Compared to non-IXL schools, did IXL schools perform better on
the Missouri Assessment Program, controlling for baseline performance and key demographic
characteristics?
Research Question 3. Usage effect of IXL Math4: Among all IXL Math schools, was greater IXL Math
usage related to better performance on the state assessment in math, controlling for baseline
performance and key demographic characteristics?

Analytic Approach
_____________________________________________________________________________
To answer the three research questions, we created a series of multilevel linear regression models.
These models specify grade level cohorts (Level 1) as clustered within schools (Level 2) and account
for any shared variability within schools. At Level 1 (i.e., the grade cohort level), the outcome variable
was the grade-level proficiency rate on the 2019 state assessment in math or ELA. The baseline
proficiency rates on the 2017 state assessment in the corresponding subject and grade-level
demographic characteristics, including grade level (i.e., Grade 3 to Grade 8) and grade cohort size
(i.e., 2019 enrollment), were controlled as covariates. At Level 2 (i.e., the school level), we controlled
for school-level demographics, including school location (i.e., city, suburb, town, or rural), student
ethnicity (i.e., % White or other), student-teacher ratio, school Title I status, percentage of special
education students, and percentage of economically disadvantaged students.
Research Question 1. To examine the overall efficacy of IXL, we included all public schools in
Missouri in the analysis and compared the performance between IXL schools and non-IXL schools,
taking into account prior performance and key demographic variables. The main predictor of
interest here was a binary dummy coded indicator of whether a school was an IXL school (1 = Yes)
during the 2017-2019 school years.
Research Question 2. To determine the efficacy of IXL in schools with a high percentage of special
education students (i.e., higher than the median in the state), we repeated the above analysis but
included only schools with a percentage of special education students above the median of 13.7%.
The main predictor of interest was again IXL school status during the 2017-2019 school years.

3
4

A high percentage of special education students was defined as higher than the median (i.e., 13.7%) in the state.
Due to restriction of range in IXL ELA usage across Missouri schools, we opted to test only the usage effects of IXL Math in this study.
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Research Question 3. To assess the cumulative effect of IXL usage, we included all IXL schools in this
analysis. We added the length of IXL adoption (i.e., 1-year IXL adoption coded as 0 and 2-year IXL
adoption coded as 1) as a covariate to disentangle the length of IXL adoption from the level of IXL
usage. The average usage per student per week was calculated across the school year(s) when IXL
was adopted by the school. Each of three IXL usage indicators (i.e., amount of time spent, number of
questions answered, and number of skills proficient) was added into the model as the key predictor.
To avoid multicollinearity issues, the three indicators were examined one at a time. For this research
question, we used a more inclusive definition of “IXL school” in order to capture more of the
variability in usage across schools. Specifically, a school was considered an IXL school at a certain
grade level if at least 40 percent of students were using IXL for at least one school year during 20172019.
Following What Works Clearinghouse guidelines (WWC, 2020), each effect is accompanied by
a statistical significance test with a probability (p) value and a measure of effect size. We also
estimated the corresponding percentile gain based on effect size, where applicable. The p-value is
the probability of observing the current or more extreme data, assuming the tested effect is zero
(Cohen, 1994). As such, the smaller the p-value, the less likely it is that the observed result occurred
at random, with p-values less than .05 considered statistically significant. Effect size is reported
using Hedges’ g, measuring the model-adjusted (i.e., estimated) mean difference between treatment
and comparison groups on an outcome measure in unadjusted (i.e., observed) standard deviation
units (WWC, 2020). For research in the education field, effect sizes of about 0.25 or higher would be
considered quite large (Lipsey et al., 2012). Percentile gain, based on the effect size, is the expected
change in IXL schools’ percentile rank relative to non-IXL schools at the 50th percentile.

Results
_____________________________________________________________________________
The Efficacy of IXL Math
For IXL Math schools, the math proficiency rate increased by 2.03 (p = .020; Hedges’ g = 0.12).
This result means that IXL Math schools outperformed comparable non-IXL schools by having an
additional 2.03% of students reach proficiency on the math state assessment (see Figure 2). If an
average non-IXL school adopted IXL Math, it will likely observe similar learning gains. The effect size
of 0.12 corresponds to a percentile gain of 5 points—that is, if an average non-IXL school at the 50th
percentile implemented IXL Math with students reaching proficiency in at least one skill per month,
it would be expected to be at the 55th percentile on the math state assessment after one or two
years of IXL usage. See Table B1 in Appendix B for detailed results.
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Figure 2. The Efficacy of IXL Math

Among schools with a high percentage of special education students, using IXL Math was related to
an increase in math proficiency of 2.71 percentage points (p = .024; Hedges’ g = 0.16). The effect size
of 0.16 corresponds to a percentile gain of 6 points. See Table C1 in Appendix C for detailed results.
The Usage Effect of IXL Math
With complete data from 285 IXL Math schools, we next examined the more nuanced effects of
IXL Math usage. Specifically, based on the associations between various IXL usage indicators and
academic performance, we predicted the learning gains an average school could expect with a
certain amount of IXL usage.
The three IXL Math usage indicators (i.e., amount of time spent, number of questions answered,
and number of skills proficient) were analyzed separately and exclusively to avoid multicollinearity,
resulting in three models. Results showed positive associations between all three IXL Math usage
indicators and schools’ math proficiency rates, with p values < .05. See Appendix D for detailed
results.
These models revealed that, for each additional minute spent on IXL Math per student per week,
an average school’s math proficiency rate would increase by 0.17 percentage points. For example, if
each student spent 20 additional minutes per week on IXL, the math proficiency rate would increase
by about 3.35 percentage points. Similarly, for each additional question answered per student per
week, the math proficiency rate would increase by 0.07 percentage points. For instance, if each
student answered 40 additional questions per week, the math proficiency rate would increase by
about 2.95 percentage points. Finally, reaching proficiency in each additional IXL Math skill per
student per week is associated with an expected increase in math proficiency rate of about 2.94
percentage points. Figure 3 shows the projected math proficiency rate as a result of increased IXL
Math usage. In sum, we found significant effects for all three usage indicators, suggesting that more
IXL Math usage leads to greater gains in math.
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Figure 3. The Expected Usage Effects of IXL Math

The Efficacy of IXL ELA
For IXL ELA schools, the ELA proficiency rate increased by 2.11 (p = .038; Hedges’ g = 0.14). This result
means that IXL ELA schools outperformed comparable non-IXL schools by having an additional
2.11% of students reach proficiency on the state assessment in ELA (see Figure 4). If an average
non-IXL school adopted IXL ELA, it is expected to observe similar learning gains. The effect size of
0.14 corresponds to a percentile gain of 6 points—that is, if an average non-IXL school at the 50th
percentile implemented IXL ELA with students reaching proficiency in at least one skill per month,
it is expected to be at the 56th percentile on the ELA state assessment after one or two years of IXL
usage. See Table B2 in Appendix B for detailed results.

Figure 4. The Efficacy of IXL ELA
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Among schools with a high percentage of special education students, using IXL ELA was related to an
increase in ELA proficiency of 4.35 percentage points (p = .003; Hedges’ g = 0.30). The effect size of
0.30 corresponds to a percentile gain of 12 points. See Table C2 in Appendix C for detailed results.

Conclusion
_____________________________________________________________________________
In this state-wide study using data from Missouri, we found that IXL Math and IXL ELA had positive
and statistically significant effects on state assessment proficiency rates. For maximum impact
on student learning outcomes, IXL recommends that students aim to reach proficiency in two
IXL skills per week. Although average usage levels observed in the study were slightly below IXL’s
recommended levels, IXL usage was still associated with higher academic achievement, supporting
the idea that even a small amount of IXL usage can lead to sizable gains in learning. Prior research
has shown that interventions are most effective when they are implemented with fidelity (e.g., Noell
et al., 2002; see also Finney et al., 2021), so we anticipate that students would show even greater
gains with higher levels of IXL usage. Additionally, we found similar or even larger IXL effects among
schools with a high percentage of special education students. In conclusion, schools seeking to
boost performance in math and ELA should consider implementing IXL in their classrooms.
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Appendix A. Schools’ Background Information
_____________________________________________________________________________
Table A. Means (Standard Deviations) for IXL (Treatment) and Non-IXL (Comparison) School
Achievement and Demographics

Note. Background information reported in the table is averaged across schools with complete data.

10

Research Report

Appendix B. IXL Efficacy Results
_____________________________________________________________________________
Table B1. The Effect of IXL Math on 2019 Math Proficiency

Note. b = unstandardized regression coefficient, SE = standard error, CI = confidence interval, β = standardized regression
coefficient, SP/week = skills proficient per week (i.e., the average number of skills in which students reached proficiency each
week).
1

Mean-centered.

2

Dummy coded; grade 3 as reference group.

3

Dummy coded; location “City” as reference group.

4

Dummy coded; non-Title I schools as reference group.
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Table B2. The Effect of IXL ELA on 2019 ELA Proficiency

Note. b = unstandardized regression coefficient, SE = standard error, CI = confidence interval, β = standardized regression
coefficient, SP/week = skills proficient per week (i.e., the average number of skills in which students reached proficiency each
week).
1

Mean-centered.

2

Dummy coded; grade 3 as reference group.

3

Dummy coded; location “City” as reference group.

4

Dummy coded; non-Title I schools as reference group.

12

Research Report

Appendix C. IXL Efficacy for Schools with High Percentages of Special
Education Students
_____________________________________________________________________________
Table C1. IXL Math Usage Effects on 2019 Math Proficiency

Note. b = unstandardized regression coefficient, SE = standard error, CI = confidence interval, β = standardized regression
coefficient, SP/week = skills proficient per week (i.e., the average number of skills in which students reached proficiency each
week).
1

Mean-centered.

2

Dummy coded; grade 3 as reference group.

3

Dummy coded; location “City” as reference group.

4

Dummy coded; non-Title I schools as reference group.
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Table C2. The Effect of IXL ELA on 2019 ELA Proficiency

Note. b = unstandardized regression coefficient, SE = standard error, CI = confidence interval, β = standardized regression
coefficient, SP/week = skills proficient per week (i.e., the average number of skills in which students reached proficiency each
week).
1

Mean-centered.

2

Dummy coded; grade 3 as reference group.

3

Dummy coded; location “City” as reference group.

4

Dummy coded; non-Title I schools as reference group.
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Appendix D. IXL Usage Effect Results
_____________________________________________________________________________
Table D. IXL Math Usage Effects on 2019 Math Proficiency

Note. b = unstandardized regression coefficient, SE = standard error, CI = confidence interval, β = standardized regression
coefficient.
1

Mean-centered.

2

Dummy coded; grade 3 as reference group.

3

Dummy coded; location “City” as reference group.

4

Dummy coded; non-Title I schools as reference group.

5

Dummy coded; 1-year IXL schools as reference group.
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