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Executive Summary 
_____________________________________________________________________________

IXL is a personalized learning platform designed to help students build academic skills. The 
program is currently being used by 1 in 6 students in the United States. To help schools and districts 
maximize their implementations, IXL offers a variety of highly engaging professional development 
(PD) programs. In order to evaluate the impact of IXL PD programs on student engagement and 
achievement, researchers conducted a study of 1,239 public schools in the state of Illinois that 
used IXL during the 2016-17, 2017-18, and/or 2018-19 school years. Of these schools, 174 schools 
participated in IXL PD programs. The analysis showed that IXL PD had a positive impact on student 
engagement and learning outcomes. Key findings include:

1. Researchers compared IXL usage before and after schools participated in PD and found that 
PD had a significant positive impact on student engagement in math and English language 
arts (ELA). After attending PD, schools had more students practice on IXL, more time spent on 
IXL, more questions answered, more skills proficient, and more skills mastered. 
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2. Schools that participated in IXL PD had significantly higher proficiency rates on the state 
standardized assessment than IXL schools that did not receive PD. These effects on student 
achievement were observed for math and ELA. 
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Methodology 
_____________________________________________________________________________

This study analyzed data from 1,239 public schools in the state of Illinois that used IXL Math or IXL 
ELA during the 2016-17, 2017-18, and/or 2018-19 school years. Of these schools, 174 participated 
in IXL professional development programs. Three sources of data were used in this study: IXL PD 
attendance records, student engagement measures, and school academic performance.

IXL PD attendance records provide the date(s) that a school participated in PD programs. Student 
engagement was measured using key IXL usage indicators, including number of students practicing 
on IXL, amount of time spent on IXL, number of questions answered, number of skills proficient, and 
number of skills mastered.

Data on school academic performance (i.e., proficiency rates) was obtained from the Illinois State 
Board of Education. School performance on the 2016, 2017, and 2018 Illinois state report cards was 
measured by the Partnership for Assessment of Readiness for College and Careers (PARCC). PARCC 
was the Illinois state standardized test from 2015 to 2018 and assessed student achievement based 
on the Common Core State Standards for Math and ELA. It was administered to students in grades 
3-8 and grade 11. In the spring of 2019, the Illinois Assessment of Readiness (IAR) replaced PARCC as 
the Illinois state standardized test. Therefore, school performance on the 2019 Illinois state report 
cards was measured by the IAR.

Research Questions 
_____________________________________________________________________________

These analyses allowed researchers to answer two key questions: 

1. Does IXL PD have a positive impact on student engagement? In other words, did schools’ IXL 
usage increase after receiving IXL PD? 

2. Does IXL PD have a positive impact on student learning outcomes? This question can be 
tested in two ways. First, did schools improve their performance after participating in IXL PD? 
Second, compared to IXL schools that did not attend PD, did schools receiving PD perform 
better on the state assessment?

THE IMPACT OF IXL PROFESSIONAL DEVELOPMENT PROGRAMS
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Analysis and Results 
_____________________________________________________________________________

In this study, researchers applied paired sample t-tests and regression analyses to answer the two 
research questions. To assist in the interpretation of the IXL PD effects, this study reports statistical 
significance, effect size, and percentile gains when applicable. Statistical significance, also referred 
to as p-value, is the probability that an effect is zero. A small p-value (e.g., less than .05) indicates 
strong evidence that the IXL PD effect is not zero1. Effect size was reported using Cohen’s d, with .25 
or above indicating large effect sizes (Lipsey et al., 2012). Percentile gain is the expected change in 
percentile rank calculated based on the effect size. More details about these analytical methods can 
be found in What Works Clearinghouse (2020).

The Impact of PD on Student Engagement 
_____________________________________________________________________________

To examine the impact of IXL PD on student engagement, researchers compared schools’ IXL 
usage during the three months before attending PD to usage in the three months after attending 
PD, excluding the summer months2. Since the 174 schools in the analysis attended PD programs3  
at different times during the 2016-17, 2017-18, and/or 2018-19 school years, the data was 
reconstructed as demonstrated in Figure 1.

Researchers considered five indicators of IXL usage, including 1) average number of students 
that practiced on IXL per month; 2) average amount of time spent on IXL per student, per month; 
3) average number of questions answered per student, per month; 4) average number of skills 
proficient per student, per month; and 5) average number of skills mastered per student, per 
month. Table 1 summarizes the pre-PD IXL usage and the post-PD IXL usage for IXL Math and IXL 
ELA separately.

Figure 1. Determination of pre-PD and post-PD IXL usage

1 In this study, it was hypothesized that the impact of IXL PD is positive. With the directional hypotheses, all of the significance tests 
conducted in the study were one-tailed tests. 
 
2 The months of summer break after Illinois state assessments (i.e., May, June, July, and August) were excluded due to the expected lower 
usage of IXL.
 
3 If a school participated in multiple PD programs, IXL usage was calculated for the three months prior to their first PD program and the 
three months after their last PD program.
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Table 1.  IXL usage before and after PD

IXL Usage  
(per month)

IXL Math Usage IXL ELA Usage

before 
PD

after 
PD t effect 

size
before 

PD
after 

PD t effect 
size

Students 
practiced

217.59 459.23 -4.661*** .43 79.52 236.45 -5.74*** .61

Time 
spent (in 
minutes)

43.27 80.23 -8.389*** .78 20.03 52.99 -7.138*** .76

Questions 
answered

108.11 200.84 -7.638*** .71 69.87 180.18 -6.957*** .74

Skills 
proficient

2.56 4.82 -7.532*** .70 1.41 3.45 -6.823*** .73

Skills 
mastered

1.72 3.17 -5.929*** .55 0.91 2.10 -5.5*** .59

Note. *** p < .001

Researchers applied a series of paired sample t-tests to examine the impact of PD on the five usage 
indicators for IXL Math and IXL ELA separately. All of the paired sample t-tests conducted were 
significant with p < .001 and effect sizes ranging from .43 to .78. See Figure 1 for more detailed results. 

The analysis concluded that PD had a significant positive impact on student engagement for both 
math and ELA in all of the five usage indicators. After attending PD, 1) there were more students 
practicing on IXL Math and IXL ELA; 2) students spent more time on IXL Math and IXL ELA; 3) students 
answered more questions on IXL Math and IXL ELA; 4) students reached proficiency on more skills on 
IXL Math and IXL ELA; and 5) students mastered more skills on IXL Math and IXL ELA. See Figure 2 for 
summarized results.
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Figure 2. IXL usage increase after attending PD 4 5

4 *** p < .00
 
5 In order to show the five usage indicators in a single figure, the indicators are not presented with the same scale.

6 If a school attended PD programs multiple times, the pre-performance was obtained from the state assessment immediately before their 
first PD program, and the post-performance was obtained from the state assessment immediately after their last PD program.

The Impact of PD on Learning Outcomes 
_____________________________________________________________________________

To examine the impact of IXL PD on learning outcomes, IXL researchers first compared schools’ 
academic performance in state assessments immediately before and after attending PD. Since the 
174 schools in this analysis attended PD program(s)6 at different times during the 2016-17, 2017-18, 
and/or 2018-19 school years, the data was reconstructed as demonstrated in Figure 3. 

Figure 3. Determination of pre-PD and post-PD performance
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Since the Illinois state assessment switched from the PARCC to the IAR in the spring of 2019, 
proficiency rates of the two assessments cannot be directly compared. Therefore, schools’ state 
percentile ranks were calculated to represent school performance each year. The percentile ranks 
before and after attending PD were compared.  

For school performance in math, the average state percentile rank was 52.6 before attending PD 
and 54.0 after attending PD, for an increase of 1.40. For school performance in ELA, the average 
state percentile rank was 52.2 before attending PD and 53.4 after attending PD, for an increase of 
1.29. Two paired sample t-tests were performed for the impact of PD on math performance and ELA 
performance separately. Although the effect was not statistically significant, the results still suggested 
a positive relationship between attending PD and the school’s state percentile rank.

Researchers also compared the performance between IXL schools that attended PD and IXL schools 
that did not attend PD. A quasi-experimental pretest-posttest control group design was adopted for 
this analysis. The treatment group, the IXL PD schools, included the 174 schools that attended PD 
program(s) during the 2016-17, 2017-18, and/or 2018-19 school years. The control group consisted 
of 1,065 IXL schools that did not attend PD during these school years. See Figure 4 for details on the 
analysis design.

Two multiple linear regression models were tested for math and ELA separately. The impact of IXL 
PD on 2019 proficiency rates was examined, controlling for the 2016 proficiency rates, length of IXL 
usage between 2016 and 2019, and school demographic characteristics, including the school type 
(i.e., elementary school, middle school, or high school), the school size (i.e., the number of enrolled 
students), the percentage of English language learners, and the percentage of students served by 
special education (i.e., the Individualized Education Program).

For the impact of PD on math performance, a significant regression equation was found (F(8,996) 
= 384.34, p < .001), with an R2 of .76. See Table 2 for summarized results from the multiple linear 
regression model. The IXL PD had an unstandardized coefficient of 2.01 with p = .011 < .05 and 
Cohen’s d = .104. That is, if an average non-IXL school at the 50th percentile had attended PD between 
2016 and 2019, the school’s math proficiency rate would be expected to significantly increase 2.01 
percent, putting the school at the 54th percentile.

Figure 4. The treatment group and the control group
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Table 2. The impact of IXL PD on math performance

B 90% CI for B SE Beta t
sig. 

(one-
tailed)

(Constant) 31.43 29.95 32.92 0.90 34.88 .000

Math 20161 0.82 0.79 0.85 0.02 0.82 44.77 .000

Years using IXL 
Math

0.52 -0.04 1.09 0.34 0.02 1.52 .065

School type: high 
school2

4.89 3.02 6.77 1.14 0.09 4.29 .000

School type: 
middle school2

-1.46 -2.88 -0.03 0.87 -0.03 -1.68 .047

School size1 0.00 0.00 0.01 0.00 0.12 6.33 .000

ELL1 -0.11 -0.15 -0.08 0.02 -0.10 -5.58 .000

IEP1 -0.20 -0.30 -0.09 0.06 -0.05 -3.09 .001

IXL PD 2.01 0.57 3.45 0.88 0.04 2.29 .011

Note: 1 mean-centered; 2 dummy coded.

For the impact of PD on ELA performance, a significant regression equation was found (F(8,997) = 
346.00, p < .001), with an R2 of .74. See Table 3 for the summarized results from the multiple linear 
regression model. The IXL PD had an unstandardized coefficient of 1.54 with p = .042 < .05 and 
Cohen’s d = .082. That is, if an average non-IXL school at the 50th percentile had attended PD between 
2016 and 2019, the school’s ELA proficiency rate would be expected to significantly increase 1.54 
percent, putting the school at the 53th percentile.
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B 90% CI for B SE Beta t
sig. 

(one-
tailed)

(Constant) 38.60 37.64 39.57 0.59 65.70 .000

ELA 20161 0.81 0.78 0.84 0.02 0.79 42.47 .000

Years using IXL 
ELA

0.05 -0.39 0.48 0.26 0.00 0.18 .427

School type:  
high school2

-3.53 -5.35 -1.72 1.10 -0.07 -3.20 .001

School type:
middle school2

0.77 -0.67 2.19 0.87 0.02 0.88 .190

School size1 0.00 0.00 0.00 0.00 0.07 3.43 .001

ELL1 -0.13 -0.16 -0.10 0.02 -0.12 -6.37 .000

IEP1 -0.12 -0.23 -0.01 0.07 -0.03 -1.82 .035

IXL PD 1.54 0.08 3.01 0.89 0.03 1.73 .042

Note: 1 mean-centered; 2 dummy coded.

Figure 5. The impact of PD on math and ELA performance

Table 3. The impact of IXL PD on ELA performance

The analysis concluded that compared to IXL schools that did not attend PD, IXL schools that attended 
PD between 2016 and 2019 had significantly higher proficiency rates on the 2019 state assessments 
for both math and ELA (See Figure 5).
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Conclusion 
_____________________________________________________________________________

Overall, the analysis concluded that IXL PD had a positive impact on student engagement and 
learning outcomes at participating schools. In terms of student engagement, after attending PD, 
schools experienced dramatic increases in IXL usage for math and ELA, including more students 
practicing on IXL, more time spent on IXL, more questions answered, more skills proficient, and 
more skills mastered. In addition, when compared to those that did not receive IXL PD, schools that 
participated in IXL PD had significantly higher proficiency rates on the state assessment for math 
and ELA.
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