RESEARCH REPORT

June 2021

The Impact of IXL on STEM
Learning in Oklahoma Schools
Christina Schonberg, Ph.D.

IXL LEARNING

777 Mariners Island Blvd., Suite 600, San Mateo, CA 94404

650-372-4040 | www.ixl.com

Research Report

Executive Summary
_____________________________________________________________________________
IXL is a personalized learning platform designed to help students build academic skills in subjects
including math and science. Previous research has shown that IXL can have a significant positive
impact on students’ academic performance (Empirical Education, 2013).
The goal of this study was to further evaluate the impact of IXL on learning outcomes in STEM
subjects, specifically science and math. Using a quasi-experimental design, we analyzed data from
625 public schools in Oklahoma; 127 of these schools had adopted IXL Math and/or IXL Science
during the 2016-2017, 2017-2018, and 2018-2019 school years. IXL adoption in these schools ranged
from 10% of students in the school to 100% of students. Even with these variable adoption rates, we
found positive and statistically significant effects of IXL usage, as measured by the Oklahoma School
Testing Program (OSTP) assessments. Key findings include1:
•

IXL has positive effects on school performance. Oklahoma schools that used IXL
outperformed schools that did not use IXL on state STEM assessments.

•

IXL STEM schools achieve better school letter grades. Schools using both IXL Math and IXL
Science were 3.25 times more likely than non-IXL schools to receive an overall school letter
grade of “A” or “B”.

1

In all figures: * indicates significance at the .05 level; ** indicates significance at the .01 level; *** indicates significance at the .001 level.
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The Impact of IXL on STEM Learning in Oklahoma Schools
Study Design
_____________________________________________________________________________
The purpose of this study was to evaluate the impact of IXL on student achievement in math and
science, using the percentage of students meeting proficiency goals on state standardized math and
science assessments as the school-level outcome measure. We used a quasi-experimental pretestposttest control group design, comparing schools that implemented IXL Math and/or Science in the
2016-2017, 2017-2018, and 2018-2019 school years to schools that did not use IXL at all during this
time span. This design allowed us to examine the effect of IXL by comparing the performance of
the treatment (IXL) and control (non-IXL) schools on state assessments at posttest, controlling for
baseline performance (i.e., prior to IXL implementation) and relevant demographic characteristics
(Figure 1).
The pretest and posttest measure was school performance on the Oklahoma School Testing
Program (OSTP), defined as the percentage of students in a school reaching the “proficient” or
“advanced” levels on OSTP Math and OSTP Science. Students in grades 3-8 completed the OSTP
Math assessment, and students in grades 5, 8, and 11 completed the OSTP Science assessment.
We defined the treatment group (IXL schools) as schools that used IXL during the 2016-2019 school
years. Specifically, we identified schools in which at least 10% of enrolled students on average across
2016-2019 had used IXL. We adopted this minimum user percent threshold to strike a balance
between excluding schools with very few users from the treatment group and ensuring that a variety
of usage patterns were included to maximize the generalizability of our findings. There were 223
schools that met this criterion for IXL Math and 75 schools that met this criterion for IXL Science.
However, several schools were missing data for important covariates (e.g., pretest performance) and
thus needed to be excluded from analysis. After excluding schools with missing covariate data, our
final sample consisted of 127 IXL Math and 34 IXL Science schools.

Figure 1. Study Design
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Methodology
_____________________________________________________________________________
To examine the relationship between IXL usage and OSTP performance, we examined data from
IXL’s database as well as school performance data from the Oklahoma State Department of
Education website. Data from IXL’s database included information for each year from 2016-2019
on the number of students with usage, number of questions answered, amount of time spent, and
number of skills in which students reached proficiency. Based on these data, average student usage
per week was calculated for each school across the three school years between pretest and posttest
(see Table 1).
Table 1. IXL Math and IXL Science Usage

School-level data from the Oklahoma State Department of Education included OSTP Math and
Science proficiency rates (i.e., percentage of students in each school achieving “proficient” or
better on the assessment), demographics, and school letter grades. School letter grades are a
measure of overall school performance across several indicators: academic achievement (i.e., OSTP
performance), academic growth (i.e., change in OSTP performance from year to year), chronic
absenteeism, progress in English language proficiency assessments, postsecondary opportunities,
and graduation rates. These letter grades ranged from A to F and were determined by the number
of points a school received for each indicator out of the number of points possible (see Appendix A
for details on proficiency rates, demographic information, and school letter grades).

Research Questions
_____________________________________________________________________________
The present study aimed to answer two research questions:
1. Efficacy of IXL for each subject: Did IXL Math and IXL Science schools outperform non-IXL
schools on their respective subject assessments, controlling for baseline performance and
demographics?
2. IXL and school letter grades: Were IXL STEM schools (i.e., schools that used both IXL Math
and IXL Science between 2016-2019) more likely than non-IXL schools to receive overall letter
grades of A or B in 2019?
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Analytic Approach
_____________________________________________________________________________
Research Question 1: To examine IXL efficacy, we used multilevel linear regression models for each
subject (math and science) separately, with the percentage of students reaching proficiency or better
on the 2019 OSTP acting as the outcome variable. In these models, schools (level-1 observations)
were clustered within districts (level-2 observations). IXL school status (a level-1 predictor) was the
primary predictor of interest. In addition, we controlled for the following baseline performance and
demographic covariates at the school level (level 1): prior assessment performance (using 2016 as
the pretest year), school size, school location (i.e., city, suburb, town, or rural), school Title I status,
student gender distribution (i.e., percentage of boys), student racial distribution (i.e., percentage
of white students), percentage of economically disadvantaged students, and percentage of English
language learners.
Research Question 2: To examine the likelihood of a school receiving an overall letter grade of A or
B depending on IXL status, we conducted binary logistic regression using overall letter grade (A or B
vs. not A or B) as the outcome variable. As in the previous analysis, IXL STEM school status was the
primary predictor of interest. Schools were classified as being IXL STEM schools if they met the 10%
user threshold for both IXL Math and IXL Science. In addition, we included the same demographic
covariates as in the previous analysis. This analysis yielded an odds ratio, which quantifies the
likelihood of IXL STEM schools receiving better letter grades (i.e., A or B) than non-IXL schools.
Following What Works Clearinghouse (2020) guidelines, each effect is accompanied by a test of
statistical significance using a probability (p) value, a measure of effect size, and corresponding
percentile gain where applicable. The p-value is the probability of observing the current or more
extreme data, assuming the effect is zero (Cohen, 1994). As such, the smaller the p-value, the less
likely it is that the result occurred at random, with p-values less than .05 considered statistically
significant. Effect size is reported using Hedges’ g and indicates the difference between treatment
and control groups on an outcome measure in standard deviation units. For broad-scope
educational assessments, typical effect sizes range from about .10-.15, and effect sizes of about
.25 or higher would be considered quite large (Lipsey et al., 2012). Percentile gain is the expected
change in IXL schools’ percentile rank relative to non-IXL schools at the 50th percentile and is based
on the effect size.
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Results
_____________________________________________________________________________
Efficacy of IXL Math
IXL Math schools performed significantly better on OSTP Math than non-IXL schools (see Appendix
B, Table B1 for detailed results). The unstandardized coefficient for IXL Math adoption was 2.27 (p =
.028, Hedges’ g = .13), meaning that relative to non-IXL schools, IXL Math schools saw an additional
2.27% of students reach proficiency. This effect size (.13) corresponds to a percentile gain of 5
points—that is, if an average non-IXL school at the 50th percentile on OSTP Math adopted IXL Math,
it could expect to be at the 55th percentile for OSTP Math after IXL implementation (Figure 2).

Figure 2. The efficacy of IXL Math

Efficacy of IXL Science
IXL Science schools performed significantly better on OSTP Science than non-IXL schools (see
Appendix B, Table B2 for detailed results). The unstandardized coefficient for IXL Science adoption
was 4.89 (p = .026, Hedges’ g = .29), meaning that relative to non-IXL schools, IXL Science schools
saw an additional 4.89% of students reach proficiency. This effect size (.29) corresponds to a
percentile gain of 11 points—that is, if an average non-IXL school at the 50th percentile on OSTP
Science adopted IXL Science, it could expect to be at the 61st percentile for OSTP Science after IXL
implementation (Figure 3).

Figure 3. The efficacy of IXL Science
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Associations between IXL and School Letter Grade
IXL STEM school status was significantly associated with school letter grade (p = .005; see Figure 4).
Specifically, the logistic regression analysis revealed that IXL STEM schools—schools that met the
10% user threshold for both IXL Math and IXL Science—were 3.25 times more likely to receive a
school letter grade of A or B compared to non-IXL schools, controlling for demographic and schoollevel characteristics (see Appendix B, Table B3 for detailed results).

Figure 4. Probabilities of receiving a letter grade of A or B for non-IXL and IXL STEM schools.

Conclusions and Implications
In this study, we examined the effect of IXL implementation on schools’ proficiency rates in OSTP
Math and Science as well as overall school letter grade, controlling for prior performance and
demographic characteristics in our analyses. Across these analyses, results show that usage of IXL
Math and IXL Science has a positive and statistically significant effect on students’ state assessment
scores in both math and science, respectively. As such, schools seeking to boost performance in
these domains should consider implementing IXL in their classrooms.
It is important to note that usage was low among IXL schools overall, consistent with findings from
previous studies (e.g., IXL Learning, 2020). For maximum impact on student learning outcomes,
IXL recommends that students aim to reach proficiency on at least two IXL skills per week. In this
study, students reached proficiency in approximately half a skill per week in IXL Math and 0.09 skills
per week in IXL Science. In spite of this relatively low usage on average, we still found a significant
difference in favor of IXL schools over non-IXL schools on state assessment performance, supporting
the idea that even a small amount of IXL usage can lead to gains in STEM learning. Based on findings
from other studies showing that interventions are most effective when they are implemented with
fidelity (e.g., Noell et al., 2002; see also Finney et al., 2021 for a theoretical overview), we anticipate
that students’ gains would be even larger by following these recommended implementation
guidelines. Further training and professional development for teachers in implementing IXL with
fidelity would support this goal.
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Across the years examined in this study (2016-2019), there was a sharp decline in students’
performance in OSTP Math and Science (see Appendix A). At least some of this decline is likely a
result of the more rigorous proficiency standards adopted by Oklahoma between the pretest in
2016 and the posttest in 2019 (Oklahoma State Department of Education, 2018). However, it is
unclear to what extent decreases in student knowledge may have also contributed to the overall
lower proficiency rates in 2019.
Additionally, although this study analyzed data collected prior to the COVID-19 pandemic, its
findings may have important implications for educators during and after this time. In light of the
ongoing school closures due to COVID-19, concerns about learning loss and achievement gaps
have continued to grow (see Bailey et al., 2021; Engzell et al., 2021; Kuhfeld et al., 2020). The fact
that IXL schools outperformed non-IXL schools on STEM assessments indicates that IXL usage may
play an important role in mitigating declines in student achievement due to COVID-19. As a digital,
personalized learning platform, IXL has the unique potential to not only mitigate losses in student
learning, but also help students see learning gains, even during disruptions to typical instruction.
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Appendix A. Schools’ Background Information
_____________________________________________________________________________
Table A. Background Information for All Schools and IXL Schools

Note. Background information reported in the table is averaged across schools.
All IXL Science schools also used IXL Math and are represented in the IXL Math sample as well.

1

Starting in the 2017-2018 school year, Oklahoma adopted a new, more rigorous set of proficiency standards for
state assessment performance. These new standards likely account for a significant portion of the seeming decline in
performance between 2016 and 2019.

2
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Appendix B. IXL Efficacy Results
_____________________________________________________________________________
Table B1. The Effect of IXL Math on 2019 Math Proficiency

Note. Dependent variable: Percent of students reaching proficiency on 2019 OSTP Math. b = unstandardized regression
coefficient, SE = standard error, CI = confidence interval, β = standardized regression coefficient.
1

Grand mean-centered.

2

Dummy coded; location “City” as reference group.

3

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

Note. Dependent variable: Percent of students reaching proficiency on 2019 OSTP Science. b = unstandardized regression
coefficient, SE = standard error, CI = confidence interval, β = standardized regression coefficient.
1

Grand mean-centered.

2

Dummy coded; location “City” as reference group.

3

Dummy coded; non-Title I schools as reference group.
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Table B3. Associations Between IXL STEM Status and School Letter Grade

Note. Dependent variable: Overall school letter grade of A or B; SE = standard error, CI = confidence interval.
1

Grand mean-centered.

2

Dummy coded; location “City” as reference group.

3

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