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Executive Summary
_____________________________________________________________________________
IXL is a personalized learning platform designed to help students in grades PreK-12 build academic
skills in core subjects including math and English language arts (ELA). One of IXL’s four components
is the IXL Real-Time Diagnostic, an interim assessment that provides students and educators with
in-the-moment information about students’ subject area knowledge. The diagnostic was designed
by a team of educators and mathematicians and uses Item Response Theory (Lord, 1980) to
automatically adjust question difficulty based on students’ response patterns. Upon completing the
diagnostic, students receive scores that correspond to their estimated grade-level proficiency, as
well as targeted recommendations for what skills to practice next in order to meet their learning
goals. Practicing skills on IXL has been shown to have a significant positive impact on students’
academic performance (e.g., Empirical Education, 2013).
This study had two primary objectives: (1) to examine the viability of IXL’s Real-Time Diagnostic
as a baseline assessment measure, and (2) to investigate the relationship between IXL usage and
students’ academic achievement. We analyzed math and ELA data from students in grades 3-8
attending public schools in one Virginia school district. Within each subject, we found that:
•

•

The IXL Real-Time Diagnostic is a robust baseline assessment measure. Regression models
that included students’ beginning-of-year diagnostic scores were far better at predicting
students’ end-of-year standardized assessment scores compared to models without diagnostic
baseline scores.
Higher IXL usage is positively associated with greater academic achievement. Students
performed better on end-of-year assessments when they reached proficiency in more skills per
week (SP/week) on IXL.
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The Impact of IXL on Math and ELA Achievement in a Virginia
School District
Background
_____________________________________________________________________________
IXL is a powerful, flexible educational technology platform that provides personalized learning for
students in grades PreK-12. It covers four main subject areas: mathematics, English language arts
(ELA), science, and social studies. Currently, IXL is used by about 1 in 5 students in the U.S. and by
over 12 million students worldwide. Deeply rooted in learning sciences research (see Bashkov et al.,
2021), IXL engages each student in a personalized learning experience tailored to their working level.
IXL’S REAL-TIME DIAGNOSTIC
One core component of IXL is the IXL Real-Time Diagnostic. The IXL Real-Time Diagnostic is
an adaptive interim assessment that was developed by a collaborative team of educators and
mathematicians, and it covers material aligned with the Common Core and other academic
standards. The diagnostic allows students and educators to quickly identify current knowledge
levels in key strands of math and ELA. Using Item Response Theory (Lord, 1980), the diagnostic
analyzes student response patterns and provides proficiency estimates as well as personalized
action plans that lay out clear next steps for students to reach their learning goals. Furthermore,
the diagnostic has been shown to have strong psychometric properties, including high construct
validity and internal consistency (IXL Learning, 2020a); high test-retest reliability (Schonberg, 2021);
and high predictive validity with standardized assessments such as NWEA MAP Growth (An, 2021a;
IXL Learning, 2020c), ILEARN (IXL Learning, 2020a), and the Virginia Standards of Learning (SOL;
Schonberg, 2021).
To best support students’ learning and track their growth over the school year, it is critical to know
where they are starting at the beginning of the year. However, baseline measures from standardized
assessments are not always available (e.g., no standardized assessments were administered in 2020
due to the pandemic). Showing that IXL’s Diagnostic can serve as a baseline or pretest measure
would have many benefits. For example, educators would be able to confidently use the diagnostic
as a benchmark assessment throughout the school year, knowing that it is a valid, standards-aligned
measure of students’ knowledge. As such, the first goal of the present study was to demonstrate
that the diagnostic is a viable baseline measure of student knowledge.
IXL USAGE
Numerous prior studies have shown that IXL usage has a significant, positive effect on students’
academic achievement. In addition to evidence for its overall efficacy (i.e., IXL students routinely
outperform non-IXL students), there is also evidence that increases in IXL usage, such as reaching
proficiency in more skills per week, correspond to increases in standardized assessment
performance (An, 2021b; IXL Learning, 2019, 2020b). Thus, the second goal of this study was to
expand this evidence base by examining the continuous relationship between IXL usage and
academic achievement in a school district that has widely implemented IXL.
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RESEARCH QUESTIONS
In this study, we aimed to answer the following questions for math and ELA, separately:
1. Diagnostic as baseline: Can the IXL Real-Time Diagnostic serve as a baseline assessment?
That is, how much variance in students’ end-of-year standardized assessment scores can be
attributed to their beginning-of-year knowledge as measured by IXL’s Diagnostic?
2. Usage effects: What is the relationship between IXL usage and state assessment
performance, controlling for baseline knowledge, grade level, and demographic
characteristics?

Study Design and Methodology
_____________________________________________________________________________
DATA SOURCES
Assessment Data
To investigate the potential of the IXL Real-Time Diagnostic as a baseline measure and the effects of
IXL usage on math and ELA achievement, we obtained Spring 2021 assessment data from 14 schools
in one Virginia school district. The Standards of Learning (SOL) is Virginia’s statewide standardized
assessment, and the mathematics and ELA SOL assessments are administered to students in grades
3-8. These assessments are computer-adaptive, meaning that they are customized for each student
based on their responses to test items. Based on their performance, students are classified into one
of four achievement levels in each subject: pass/advanced, pass/proficient, fail/basic, and fail/below
basic. Additional information about these assessments can be found at https://www.doe.virginia.
gov/testing/index.shtml.
IXL Diagnostic Data
To answer the question of whether IXL’s Real-Time Diagnostic can serve as a measure of baseline
knowledge in math or ELA, we retrieved each student’s pinpointed diagnostic scores in each subject
from IXL’s database. When a student completes a sufficient number of questions in a subject (math
or ELA) in IXL’s Diagnostic, they receive a pinpointed score that indicates their overall grade-level
proficiency in that subject. For example, a score of 350 indicates that the student has acquired about
50% of third-grade material, whereas a score of 400 indicates that the student is ready to learn
fourth-grade material. We obtained all of the available pinpointed diagnostic scores in math and
ELA for students in this Virginia district across the 2020-2021 school year. Then, we selected each
student’s earliest pinpointed diagnostic score from the beginning of the school year (at least 180
days before their SOL assessment) to serve as their baseline diagnostic score.
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IXL Usage Data
IXL usage data were obtained from IXL’s internal database. When students use IXL, they complete
practice problems organized within “skills,” or specific topic areas within math or ELA, and IXL uses a
proprietary SmartScore to indicate a student’s proficiency within a skill. The SmartScore ranges from
0-100 and increases as students answer questions correctly; however, it is not a percent correct
score—a SmartScore of 100 is always possible. A SmartScore of 80 indicates proficiency in a skill,
and a SmartScore of 100 indicates mastery. IXL’s current usage recommendation is that students
should aim to reach proficiency in at least two skills per week.
PARTICIPANTS
Diagnostic as Baseline
To be included in these analyses, students needed to have an SOL end-of-year assessment score
in math or ELA and a pinpointed IXL Real-Time Diagnostic score in the corresponding subject from
the beginning of the school year. Applying these criteria resulted in a sample of 1,505 students
in the math analyses and a sample of 1,395 students in the ELA analyses. Student demographic
characteristics can be found in Appendix A.
Usage Effects
For the usage analyses, we applied the same criteria as above; in addition, we included only students
who had nonzero IXL usage during the 2020-2021 school year. Prior to analysis, we also identified
and removed outliers (i.e., students with usage further than ±3 SD from the mean). Applying these
criteria resulted in the removal of 47 students (3.1%; 16 students with no usage and 31 outliers)
from the math dataset and 163 students (11.7%; 139 students with no usage and 24 outliers) from
the ELA dataset. The final sample included 1,458 students in the math analyses and 1,232 students
in the ELA analyses. Table 1 shows descriptive statistics of students’ usage in IXL Math and IXL ELA.
Table 1. IXL Math and IXL ELA usage
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ANALYTIC APPROACH
Research Question 1: Diagnostic as Baseline
The goal of these analyses was to examine the potential of IXL’s Real-Time Diagnostic as a baseline
measure of students’ prior knowledge. The IXL Diagnostic has demonstrated high predictive
validity with several standardized assessments (An, 2021; IXL Learning, 2020a, 2020b), including the
SOL—the assessment used as the outcome measure in this study (Schonberg, 2021). In addition,
test-retest reliability for the diagnostic is high (r > .90) for both Math and ELA, indicating that it is a
stable assessment. With high correlations between end-of-year diagnostic scores and standardized
assessment scores (i.e., predictive validity) and high correlations between beginning-of-year and
end-of-year diagnostic scores (i.e., test-retest reliability), it stands to reason that beginning-of-year
diagnostic scores should also be predictive of end-of-year standardized assessment scores.
To evaluate the IXL Real-Time Diagnostic as a measure of baseline knowledge, we compared two
regression models in each subject (math and ELA) using students’ end-of-year SOL scaled scores
as the outcome. The base model consisted of the following predictors: student grade level, gender,
race/ethnicity, disability status, ELL status, and economically disadvantaged status. The full model
included the same predictors as the base model plus one additional predictor: beginning-of-year
IXL Real-Time Diagnostic score. We then estimated and compared the two models’ fit indices (R2,
or proportion of variance explained by each model). If the IXL Diagnostic is a meaningful measure
of baseline achievement, we would expect the full model (which includes the beginning-of-year
diagnostic score) to provide better fit to the data and account for substantially more variability in
student end-of-year assessment scores relative to the base model.
Given the ongoing debate around the trustworthiness of test statistics when comparing models
in a multilevel framework (McCoach & Black, 2008), we opted to use single-level linear regression
in estimating these models. Although clustering is present in these data (i.e., students are nested
within schools), single-level regression has much more established measures of model comparison,
and model comparison was the main goal of this portion of the study. Therefore, we report F
statistics and changes in R2 (ΔR2) as measures of model fit.
Research Question 2: Usage Effects
For this research question, we specified and tested separate multilevel models for IXL Math and IXL
ELA to account for students clustered within schools. In each model, we regressed 2021 SOL scaled
score on IXL usage (specifically, skills proficient per week). We chose skills proficient per week (SP/
week) as the usage metric of interest because it aligns with the focus of our usage recommendation
(2 SP/week).
In each model, we included the following covariates: student grade level, gender, race/ethnicity,
disability status, ELL status, and economically disadvantaged status. Based on our findings from
Research Question 1 (Diagnostic as Baseline), we also included beginning-of-year Real-Time
Diagnostic score as an indicator of pretest performance.
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Results
_____________________________________________________________________________
MODEL COMPARISONS: IXL’S REAL-TIME DIAGNOSTIC
Comparing models with and without the IXL Real-Time Diagnostic as a measure of baseline
performance, we found in both math and ELA that students’ beginning-of-year diagnostic score was
a significant predictor of their end-of-year SOL scaled scores (math: b = .28, p < .001; ELA: b = .20, p
< .001). In the math models, adding IXL’s Diagnostic as a predictor led to significantly better model
fit, F(1,1493) = 759.84, ΔR2 = .22. That is, including the diagnostic as a predictor resulted in the model
accounting for an additional 22% of the variance in students’ SOL Math scores, compared to the
base model. Similarly, adding IXL’s Diagnostic as a predictor in the ELA model led to significantly
better model fit, F(1,1383) = 847.76, ΔR2 = .23. In other words, the full model explained an additional
23% of the variance in students’ SOL ELA scores, relative to the base model. See Appendix B for
additional model fit details.
USAGE ANALYSES
Math
Controlling for baseline achievement (i.e., beginning-of-year IXL Diagnostic score) and demographic
characteristics, IXL Math usage (i.e., SP/week) had a positive, statistically significant effect on 2021
SOL Math performance (b = 18.10, p < .001). Specifically, reaching proficiency in one additional IXL
Math skill per week is expected to increase students’ SOL Math scores by 18.10 points (see Figure 1;
full model results are presented in Table C1, Appendix C).

Figure 1. Estimated usage effect for IXL Math
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ELA
Similarly, IXL ELA usage (i.e., SP/week) had a positive, statistically significant effect on 2021 SOL
ELA performance (b = 8.70, p < .001), controlling for baseline achievement (i.e., beginning-of-year
IXL Diagnostic score) and demographic characteristics. Specifically, reaching proficiency in one
additional IXL ELA skill per week is expected to increase students’ SOL ELA scores by 8.70 points (see
Figure 2; full model results are presented in Table C2).

Figure 2. Estimated usage effect for IXL ELA

Conclusion
_____________________________________________________________________________
In this study, we investigated (1) the viability of IXL’s Real-Time Diagnostic as a benchmark
assessment and (2) the relationship between students’ IXL usage and academic achievement. For
both math and ELA, we found evidence to support the use of IXL’s Diagnostic as a benchmark
assessment, as students’ beginning-of-year diagnostic scores accounted for a significant portion of
the variance in their end-of-year SOL assessment scores. In addition, we found significant, positive
effects of IXL usage on academic achievement in both math and ELA, such that reaching proficiency
on more IXL skills per week corresponded to greater achievement gains.
The fact that students’ beginning-of-year diagnostic scores were a significant predictor of their
end-of-year assessment scores means that IXL’s Diagnostic can be an extremely informative tool
for educators. IXL recently introduced a new Snapshot mode for the diagnostic, in which account
administrators can select specific times of the year (e.g., fall, winter, spring) to capture students’
knowledge levels across an entire school or district. IXL’s Diagnostic Snapshot is designed to be
a lightweight, flexible assessment that takes just 45 minutes for students to complete in each
subject, and educators can track students’ growth throughout the year by assessing students in
several Snapshot windows. The results of this and prior studies indicate that educators can use IXL’s
Diagnostic as a benchmark assessment of students’ beginning-of-year knowledge as well as a way to
track growth throughout the year.
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Controlling for baseline performance, IXL usage had statistically significant and positive effects on
students’ end-of-year SOL performance in math and ELA. Although usage levels observed in the
study were slightly below IXL’s recommended levels, greater IXL usage was still associated with
higher academic achievement. 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). With IXL’s
current usage recommendation of reaching proficiency in two skills per week, we anticipate that
students would show even greater gains with higher levels of IXL usage.
In sum, in this study we showed that both IXL’s Real-Time Diagnostic and its personalized skill
practice are valuable tools that support student learning. Students and educators can use IXL’s
Diagnostic as a benchmark assessment to identify areas of grade-level proficiency and knowledge
gaps. Then, using the results from the diagnostic, students can follow a personalized action plan,
practice skills in target growth areas, and aim to reach proficiency in two or more skills per week to
maximize learning gains.
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Appendix A: Student Demographic Characteristics
_____________________________________________________________________________
Table A. Student demographics for math and ELA analyses
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Appendix B: Model Comparisons
_____________________________________________________________________________
Table B. Base model and full model fit information for math and ELA analyses

Note. Dependent variable: scaled score on 2021 VA SOL math or ELA. The base models included the following predictors: student
grade level, gender, race/ethnicity, disability status, ELL status, and economically disadvantaged status. The full models included
the same predictors as the base models plus beginning-of-year IXL Real-Time Diagnostic score.
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Appendix C: Full Results of Usage Analyses
_____________________________________________________________________________
Table C1. IXL Math usage effect on 2021 SOL Math scores

Note. Dependent variable: Scaled score on 2021 VA SOL (Math). b = unstandardized regression coefficient, SE = standard error,
CI = confidence interval, β = standardized regression coefficient. 1 Centered: grade 3 as reference group; 2 Dummy coded; male
as reference group; 3 Dummy coded; White (not Hispanic) as reference group; 4 Dummy coded; students without disabilities
as reference group; 5 Dummy coded; non-ELLs as reference group; 6 Dummy coded; non-disadvantaged students as reference
group; 7 Grand mean-centered; 8 Weekly average amount.
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Table C2. IXL ELA usage effect on 2021 SOL ELA scores

Note. Dependent variable: Scaled score on 2021 VA SOL (ELA). b = unstandardized regression coefficient, SE = standard error,
CI = confidence interval, β = standardized regression coefficient. 1 Centered: grade 3 as reference group; 2 Dummy coded; male
as reference group; 3 Dummy coded; White (not Hispanic) as reference group; 4 Dummy coded; students without disabilities
as reference group; 5 Dummy coded; non-ELLs as reference group; 6 Dummy coded; non-disadvantaged students as reference
group; 7 Grand mean-centered; 8 Weekly average amount.
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