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Abstract
Research is needed to address the possible benefits of blended learning as a form of read-
ing instruction in elementary schools. Blended learning combines teacher-led instruction 
with digital technology. We had an opportunity to evaluate the effects of blended learning 
for students in kindergarten through fifth grade within a charter school network. Adminis-
trators in three schools chose to adopt a blended learning program during the 2016–2017 
school year. There were 2217 students in the treatment schools. Treatment students were 
compared to 1504 students in three control schools where the standard form of instruc-
tion was maintained. Prior to implementation of blended learning, treatment students per-
formed significantly below control students on a standardized reading test. At the end of 
the school year, treatment students showed greater gains on the reading test than control 
students and group differences disappeared. Further analyses revealed that reading gains 
were uniform across grades and ethnic categories. These outcomes point to the viability of 
using blended learning for reading instruction in elementary schools.

Keywords Blended learning · Literacy · Elementary school · Reading proficiency

Introduction

When students fail to read proficiently as they reach the end of elementary school, they 
often face persistent struggles through the rest of their academic career, and such students 
have particularly high attrition rates in high school (Fiester 2013). According to a recent 
U.S. government report, only 37% of fourth graders scored at or above a proficiency level 
on the National Assessment for Educational Proficiency (National Center for Education 
Statistics 2017). Reading outcomes for U.S. students from low socioeconomic status (SES) 
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backgrounds are even more disturbing. Just 22% of these students scored at or above a 
proficiency level in fourth grade (National Center for Education Statistics 2017). Given the 
present situation, educators need to identify and promote the most effective forms of read-
ing instruction in elementary schools, especially for students from low SES backgrounds.

Literature review

Digital technology

One possible way of enhancing reading instruction in elementary schools is to utilize digi-
tal technology to a greater extent. In fact, the use of computers in education dates back at 
least 40 years (see reviews by Cheung and Slavin 2013; MacArthur et al. 2001). However, 
whether the use of technology in classrooms is actually beneficial continues to be a topic 
of debate. In an early review and meta-analysis, Torgerson and Zhu (2004) reported null 
findings regarding the benefits of information and communications technology (ICT) for 
reading comprehension. More generally, Cuban (1986) argued that because teachers are 
not well-versed in effectively using technology to advance learning, students benefit more 
from traditional instruction. Even today, less than a third of teachers responded that digital 
technology supports innovation in their classrooms (Herold 2019). In a recent meta-anal-
ysis of studies on computer applications in education, Chauhan (2017) reported moderate 
benefits of technology use in elementary schools, finding that overall, applications showed 
more promise when offered in informal settings (e.g., at home or in community centers) 
compared to classroom use.

As a recent example of a technology-based study, Putman (2017) investigated the ben-
efits of a popular digital program iStation (https ://www.istat ion.com/Readi ng) to build 
reading skills in kindergarten students. The study compared students who did or did not 
use iStation in their classrooms and found that students who used iStation showed higher 
performance than non-users on basic reading skills such as letter-sound knowledge. Within 
classrooms using iStation, the authors identified a relationship between level of teachers’ 
literacy support and performance on higher level reading skills. It was suggested that per-
haps the best form of reading instruction should couple the use of technology with quality 
teacher-led instruction.

Blended learning

The integration of teacher-led instruction with digital technology is the hallmark of 
blended learning, which has been gaining popularity in elementary schools (Christensen 
et al. 2013). In a recent review, Pytash and O’Byrne (2018) describe blended learning as 
combining face-to-face instruction with online learning. Students have flexibility in access-
ing digital tools at various locations and times, and teachers can utilize online activities 
to adapt their instruction to meet individual students’ needs, including those at-risk for 
academic failure. In fact, teachers can make use of real-time performance data offered in 
the digital component to provide individualized instruction. As pointed out by Shanahan 
and Lonigan (2010), individualized instruction that targets skill gaps can offer promising 
results for at-risk students experiencing early literacy struggles.

As highlighted by Repetto, Spitler, and Cox (2018), the opportunity to use digital tools 
offers at-risk students a chance to have some control over their learning, and can provide an 
environment that is more engaging and thus instill more motivation in students. However, 

https://www.istation.com/Reading
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given that it is a relatively new pedagogical approach, there is not a great deal of research 
on blended learning in elementary schools and with at-risk students (Pytash and O’Byrne 
2018; Repetto et al. 2018).

There have been studies of instructional programs that include elements of blended 
learning in middle and high schools. For example, Lenhard et  al. (2013) compared two 
programs to improve reading comprehension in sixth graders. One approach was teacher-
directed and taught multiple strategies to build summarization skills, whereas the sec-
ond approach used a digital program conText to provide constructive feedback on writ-
ten summaries. The latter approach, which contained features of blended learning in that 
program use was embedded in the English Language Arts (ELA) curriculum as part of 
regular classroom instruction, was found to have a stronger impact on reading comprehen-
sion scores than the teacher-directed approach. In a large-scale randomized control study, 
Swanlund et al. (2012) examined the use of Read 180 (https ://www.hmhco .com/progr ams/
read-180-unive rsal) in five schools with students in grades six through nine. As part of 
Read 180, students were first administered an assessment tool designed to place them at 
the appropriate reading level in the program. Students were then instructed with a blended 
learning type model which began with daily whole group lessons. This was followed 
by rotations among small group instruction, use of the digital program and independent 
reading. The program featured three days of professional development in which teachers 
learned about program components, classroom management, providing small group les-
sons and how to use digital reports to differentiate instruction for students. Swanlund et al. 
reported that professional development support and teacher practices in the classroom were 
rated medium/high, but the actual amount of student usage of the digital technology fell in 
the low/medium range. Overall, reading outcome measures revealed a small but significant 
difference favoring treatment over control classes.

A few studies have addressed features of blended learning in elementary schools (Cham-
bers et al. 2008; Torgesen et al. 2010). For instance, Chambers et al. (2008) used Success 
for All (https ://www.succe ssfor all.org/) with first grade students from low SES families. 
Success for All is a school-wide instructional program that includes ongoing professional 
development, parental involvement and cooperative learning exercises among students. 
The program is highly intensive, combining whole-class instruction, multi-media activities 
and use of digital technology. Data tools provide feedback on how individual students are 
learning and where they need additional instruction. Individual tutoring sessions are incor-
porated into the program. The authors reported that participation in Success for All led to 
significant benefits on various measures of reading—word identification, passage fluency 
and reading comprehension.

Core5

Some recent studies have been conducted with a program called  Lexia®  Core5® Reading. 
Core5 is a fully-blended learning program which synchronizes the use of digital technol-
ogy and offline materials employed by teachers in delivering their lessons. In an initial, 
small-scale experiment conducted by Schechter et  al. (2015), it was found that first and 
second grade students from a low SES school who used Core5 showed greater gains than 
control students on a standardized test of reading skills. O’Callaghan et  al. (2016) con-
ducted a randomized controlled trial with 4- to 6-year old children and reported that those 
who used Core5 showed greater improvements on tests of phonological skills than control 
children. Prescott et al. (2017) examined the effects of Core5 across elementary grades in 

https://www.hmhco.com/programs/read-180-universal
https://www.hmhco.com/programs/read-180-universal
https://www.successforall.org/
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a low SES school and found that improvements varied as a function of grade, with greater 
gains for students in earlier grades compared to later grades.

Building upon these studies, the present study aimed to investigate the effects of Core5 
across grades using large samples of elementary school students. The opportunity to carry 
out this investigation occurred within a charter school network during the 2016–2017 
school year. Some schools in the network elected to use Core5 and served as treatment 
schools while others decided to maintain their standard form of instruction and became 
control schools. Although we were unable to randomly assign schools to treatment and 
control conditions, the use of charter schools within the same network offered us a chance 
to compare schools with many similarities. Each school was governed by the same net-
work-level administrators who regulate enrollment, oversee professional development, and 
offer a limited number of recommendations for curriculum, educational technology and 
assessments. All schools in the present study employed the same English Language Arts 
(ELA) curriculum and assessment tool. Finally, the ethnic profile across treatment and con-
trol schools was quite similar. Details about the curriculum, assessment tool and ethnic 
profiles are provided in the Methods section. Thus, in the context of a charter school net-
work we had an opportunity to assess possible benefits of the blended learning program 
across multiple grades using comparable treatment and control schools.

Research studies have found the academic performance of students attending charter 
schools is similar to students attending public schools. As highlighted in a report sponsored 
by the U.S. Department of Education (Gleason et al. 2010), charter school students show 
large discrepancies in reading and math scores nationwide. In an extensive review of stud-
ies comparing charter schools to public schools, Blazer (2010) concluded that most studies 
that used strong methodological designs did not find advantages for charter schools over 
public schools. Just as many studies reported higher scores for public schools as studies 
that reported higher scores for charter schools. Thus, it is safe to say that the difficulties in 
achieving reading proficiency that apply to public schools apply to charter schools as well. 
Notably, one of the treatment schools in the present study had a high percentage of stu-
dents from low SES backgrounds. As indicated earlier, these students may be considered at 
greater risk for not achieving reading proficiency.

Research questions

1. Does use of Core5 as part of blended learning support reading development in elemen-
tary school students compared to students receiving traditional instruction?

2. If there are benefits of blended learning over traditional instruction, do the benefits differ 
as a function of grade?

3. If there are benefits of blended learning over traditional instruction, do the benefits differ 
as a function of ethnic category?

Method

Design

This study utilized a quasi-experimental research design. Six charter schools located in the 
southeast United States were included in this study. Three of the schools were in the treat-
ment group. Administrators in these schools had some concerns about the less proficient 
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readers in their schools and decided to make a change to their ELA curriculum and adopt 
Core5. Each of the treatment schools implemented Core5 for the first time during the 
2016–2017 school year. Three other charter schools maintained their traditional form of 
instruction and served as the control group. These latter schools were selected for the study 
because, in aggregate, they showed a similar ethnic profile to the treatment schools (see 
Table 2).

Participants

Overall, there were 2217 students in the treatment group and 1504 students in the con-
trol group. These students were in kindergarten through fifth grade. All students who com-
pleted the Northwest Evaluation Association (NWEA) Measure of Academic Progress 
(MAP) Reading test (Measure of Academic Progress Reading Test 2016) in both Fall 2016 
and Spring 2017 were included in the study. As seen in Table 1, there were highly similar 
percentages of students across grades in the treatment and control groups. Table 2 breaks 
down the treatment and control schools in terms of ethnic category and provides informa-
tion regarding SES status for each school. The treatment and control schools showed simi-
lar distributions across ethnic categories, with the largest percentage of students being His-
panic. There was wide variation across schools in terms of percentage of students receiving 

Table 1  Percentages in each 
grade for the treatment and 
control groups

Treatment group Control group

Number Percentage Number Percentage

Kindergarten 415 18.7 275 18.3
First grade 408 18.4 275 18.3
Second grade 363 16.4 264 17.6
Third grade 373 16.8 233 15.5
Fourth grade 332 15.0 240 16.0
Fifth grade 326 14.7 217 14.4

Table 2  Percentages in each ethnic category and receiving free/reduced price lunch for the treatment and 
control groups

Other included Unspecified (70.1%), Asian (27.4%) and American Indian (2.5%). Percentages for free/
reduced price lunch are based on publicly available demographic information for the participating schools

Treatment group Control group

School 1 (%) School 2 (%) School 3 (%) School 4 (%) School 5 (%) School 6 (%)

Ethnic category
 Hispanic 

(n = 2149)
69 46 72 37 69 49

 White (n = 717) 13 32 13 22 13 28
 Black (n = 494) 7 11 7 28 7 14
 Other (n = 361) 11 11 8 13 11 9
 Free/reduced 

lunch
1 63 80 1 32 70
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free/reduced price lunch. The highest percent (80%) was found in one of the treatment 
schools.

English Language Arts

Each school in this study used Wonders (https ://www.mhedu catio n.com/prek-12/progr am/
wonde rs-2020/MKTSP -BGA07 M0.html) as part of their ELA curriculum. Wonders offers 
teacher-led instruction in foundational reading skills (e.g., phonological awareness, phon-
ics, word analysis) as well as text comprehension and daily writing activities. It includes, as 
options, activities in Spanish and the use of digital technology for assessment purposes and 
to support reading instruction. For students in third through fifth grade, Reading Plus (https 
://www.readi ngplu s.com/) was added to the curriculum. Reading Plus is a digital program 
mainly designed to help inefficient readers improve their silent reading fluency. It includes 
an assessment tool used to assign texts to students at their reading level as well as elements 
of adaptive instruction—e.g., modified text to reduce processing demands—aimed to offer 
a personalized learning experience. The program also provides strategies to support vocab-
ulary growth and text comprehension and said to boost motivation by allowing students a 
choice of which texts to read. Table 3 provides a comparison of the instructional programs 
used in the treatment and control schools.

Core5

For students in treatment schools, Core5 was incorporated into the ELA curriculum. Core5 
provides a fully-blended learning model which combines systematic, structured activities 
within the digital component and offline materials for teachers to use in planning their les-
sons. The offline materials include Lexia  Lessons® administered to students when they 
struggle with specific skills in the digital component, and paper-and-pencil tasks called 
Lexia Skill  Builders® for students to work on independently to build automaticity and gen-
eralize skills beyond the digital component. Together, components of Core5 offer students 
an individualized learning path to acquire reading skills. Contents in the digital compo-
nent target six strands of reading: phonological awareness, phonics, structural analysis, 
automaticity/fluency, vocabulary, and comprehension. Activities in the strands address 
the Common Core State Standards (National Governors Association Center for Best Prac-
tices—Council of Chief State School Officers 2010) and are organized into 18 levels: pre-
school (Level 1), kindergarten (Levels 2–5), first grade (Levels 6–9), second grade (Levels 
10–12), third grade (Levels 13–14), fourth grade (Levels 15–16), and fifth grade (Levels 

Table 3  Comparison of instructional programs for the treatment and control schools

Treatment schools Control schools

Kindergarten Core5, Wonders Wonders
First grade Core5, Wonders Wonders
Second grade Core5, Wonders Wonders
Third grade Core5, Wonders, Reading Plus Wonders, Reading Plus
Fourth grade Core5, Wonders, Reading Plus Wonders, Reading Plus
Fifth grade Core5, Wonders, Reading Plus Wonders, Reading Plus

https://www.mheducation.com/prek-12/program/wonders-2020/MKTSP-BGA07M0.html
https://www.mheducation.com/prek-12/program/wonders-2020/MKTSP-BGA07M0.html
https://www.readingplus.com/
https://www.readingplus.com/
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17–18). Students begin the digital component with an embedded assessment that automati-
cally places them in a level consistent with their reading ability. Students are required to 
complete each unit of an activity with 90%–100% accuracy before moving to subsequent 
units. For students who struggle in a unit, the program utilizes an adaptive branching rule 
to move them to a scaffolded task with fewer stimuli and more structure. If students con-
tinue to struggle, the program provides direct instruction that explicitly addresses the errors 
they made. Once students have successfully completed all activities at the standard, non-
scaffolded step in a level, they are automatically advanced to the next level.

Implementation training and support

To support their implementation of Core5, teachers in the treatment schools were given 
an opportunity to participate in Lexia’s Implementation Support Service Package (ISP). 
The ISP contains three training modules. The first is a “launch” module which instructs 
teachers on how to efficiently get started with Core5 and reviews key components of Core5 
including its scope-and-sequence and instructional materials. The second module called 
“data coaching” addresses progress monitoring in Core5, identifying students at-risk for 
reading difficulties, and planning instruction to target skill gaps. The data coaching module 
is offered around two months after the start of Core5. The third module called “instruc-
tional materials” focuses on implementing Core5 as part of a blended learning model 
and looks in more depth at the instructional materials (e.g., Lexia Lessons) available for 
teachers when planning offline lessons. The instructional materials module is offered any 
time following the data coaching module. Administrators at each treatment school decided 
which training modules to receive. Two treatment schools received the launch and data 
coaching modules, and the third treatment school received the data coaching and instruc-
tional materials modules.

Digital component

As part of implementation training, teachers were highly encouraged to have students use 
the digital component of Core5 in accordance with recommended minutes (20 to 80 min 
per week). Recommended minutes are assigned monthly to students according to their risk 
level, which is based on their progress in Core5 and estimates their likelihood of complet-
ing all Core5 levels for their grade by the end of the school year. Teachers have access to an 
online implementation dashboard which allows them to track student usage. The dashboard 
also provides information about students who are struggling with digital activities, sug-
gesting Lexia Lessons for teachers to deliver, and offers access to Lexia Skill Builders for 
students can work on once they have completed a level.

According to information provided to us by school liaisons, students were allowed 
to use the digital component of Core5 at various times in an effort to reach their recom-
mended minutes—during the ELA block, morning homeroom, before and after school, and 
even at home on weekends. To support use of the digital component at school, students had 
access to numerous electronic devices (iPads, mini-laptops, desktop computers) located in 
classrooms, shared among classrooms via a “laptop cart,” and in computer laboratories. 
Students in the control group also had access to electronic devices to work on various math 
programs, Wonders, and Reading Plus in upper grades.
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Offline materials

Given that Core5 was designed as a blended learning program, it was expected that 
teachers would build a close alignment between students’ performance in the online 
component and their offline work. Teachers were highly encouraged to track students’ 
daily progress in the online component via the implementation dashboard and use these 
data to drive instructional plans (e.g., administering Lexia Lessons) in the classroom.

The school liaisons described how the offline materials were incorporated into the 
curriculum. When Lexia Lessons were used, they were typically administered by the 
teacher to a small-group of students as a center activity in the ELA block or, in some 
cases, by an interventionist in a pull-out session. Lexia Skill Builders were most com-
monly worked on independently by students in the ELA block.

Assessment

Students were pretested in the Fall 2016 and post-tested in the Spring 2017 with the 
NWEA MAP Reading Test (grade 3 through grade 5) or the NWEA MAP for Primary 
Grades Reading Test (kindergarten through grade 2). The MAP Reading Test assesses 
the following: Word Meaning and Vocabulary Knowledge, Understand and Integrate 
Key Ideas and Details for Literature and Informational Text, and Understand and Inter-
pret Craft and Structure for Literature and Informational Text. The MAP for Primary 
Grades Reading Test assesses Foundational Skills, Vocabulary Use and Functions, Lit-
erature and Informational Text, and Language and Writing. The MAP is a computer-
adaptive test which captures reading achievement using RIT (Rasch unIT) scores. These 
scores fall on a continuous, equal-interval scale across grades.

Analyses

The analysis conducted for the Results was an analysis of covariance (ANCOVA) with 
main effects of treatment group, pretest, grade and ethnic category, and two-way inter-
actions between treatment group and grade and between treatment group and ethnic cat-
egory. The dependent variable was posttest RIT scores. To examine posttest differences 
between groups, post-hoc mean comparisons were run with Bonferroni corrections for 
multiple tests.

Results

In the first section below we provide descriptive statistics regarding student use of 
the digital component of Core5. The second section establishes the use of pretest RIT 
scores as a covariate in the ANCOVA. The last section presents outcomes from conduct-
ing the ANCOVA.



2847An investigation of blended learning to support reading…

1 3

Program use

Overall, students in the treatment group showed relatively strong use of the digital com-
ponent of Core5. The program records the date, login time, and logout time for each 
session of use. From these data, we determine the number of weeks of use and overall 
minutes of use per week. The mean number of weeks of use and the mean number of 
minutes of use over the school year were 26.0 and 2038.6, respectively. Students used 
the digital component for an average of 78.4 min per week. A look at mean number of 
minutes over the school year showed discrepancies across grades: use was strongest in 
second grade (2651.4) and third grade (2396.2), lower in kindergarten (2099.3) and first 
grade (2146.6), and weakest in fourth grade (1569.8) and fifth grade (1209.9).

Pretest means

To establish the use of pretest RIT scores as a covariate, an independent sample t-test was 
run comparing pretest means for the two groups. The t-test showed a significant difference 
(t(3720) = 3.821, p < .001) favoring the control group (177.68) over the treatment group 
(174.24). The significant pretest difference affirms the concerns expressed by administrators 
at the treatment schools. Their students displayed limitations in reading proficiency which led 
them to change the ELA curriculum and implement the blended learning program.

ANCOVA

The ANCOVA model included main effects of treatment group, pretest, grade and eth-
nic category, and two-way interactions between treatment group and grade and between 
treatment group and ethnic category. There was a significant effect of treatment group 
(F(1,3703) = 14.822, p < .001). The marginal posttest mean for the treatment group (189.61, 
SE = 0.27) was significantly higher than the marginal mean for the control group (188.07, 
SE = 0.30). There was also a significant effect of grade (F(5,3703) = 9.199, p < .001). Post-hoc 
comparisons revealed that students in third grade obtained a higher marginal posttest mean 
(191.07, SE = 0.44) than students in kindergarten (187.31, SE = 0.56), first grade (188.37, 
SE = 0.42), second grade (189.14, SE = 0.41) and fourth grade (187.87, SE = 0.51). Lastly, 
there was a significant effect of ethnic category (F(3,3703) = 12.341, p < .001). Students 
categorized as Other (190.25, SE = 0.51) or White (189.67, SE = 0.37) had higher marginal 
posttest means than students categorized as Black (187.73, SE = 0.44) or Hispanic (187.72, 
SE = 0.22).

Treatment group × grade

The interaction between treatment group and grade was not significant (F(5,3703) = 1.247, 
p = .284). This indicates that the treatment effect was consistent across grades. Table 4 shows 
the treatment and control group marginal posttest means for each grade.

Treatment group × ethnic category

The interaction between treatment group and ethnic category was also not significant 
(F(3,3703) = 1.973, p = .116). Thus, the treatment effect applied equally across students in 
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different ethnic categories. Table 5 shows the treatment and control group marginal posttest 
means for each ethnic category.

Discussion

This quasi-experimental study examined the potential benefits of a blended learning 
approach to reading instruction in elementary schools. We investigated the use of blended 
learning with large samples of students in treatment and control groups from the same 
charter school network. After controlling for pretest differences between groups, we found 
that the treatment group produced significantly higher posttest reading scores than the con-
trol group. This outcome offers an affirmative response to the first research question. The 
use of digital technology as part of blended learning supports reading development in ele-
mentary school students compared to traditional instruction.

Using treatment and control schools from the same charter school network allowed us 
to compare groups of students receiving instruction in similar educational environments—
including administrative oversight and policies, ELA curriculum and testing protocols. 
Administrators in the treatment schools elected to adopt the blended learning program to 
support the less proficient readers in their schools. Students in these schools were com-
pared to students in control schools selected because their students showed similar eth-
nic profiles to students in the treatment schools. Concerns about less proficient readers in 
the treatment group were validated by scores on the NWEA MAP assessment—the pretest 
mean for the treatment group was significantly lower than for the control group.

The findings in this study extend previous work showing that, in general, aspects of 
blended learning can support reading skill development (Chambers et  al. 2008; Lenhard 
et al. 2013; Swanlund et al. 2012) and, in particular, the fully-blended program used here—
Core5—is beneficial for elementary school students. The greater gains found in schools 

Table 4  Marginal post-test mean 
RIT scores and standard errors 
for each grade

Treatment group Control group

Mean SE Mean SE

Kindergarten 187.87 0.64 186.75 0.72
First grade 188.63 0.54 188.11 0.62
Second grade 190.62 0.54 187.66 0.62
Third grade 192.09 0.54 190.05 0.66
Fourth grade 188.38 0.61 187.36 0.71
Fifth grade 190.07 0.65 188.51 0.76

Table 5  Marginal post-test mean 
RIT scores and standard errors 
for each ethnic category

Treatment group Control group

Mean SE Mean SE

Hispanic 188.55 0.27 186.89 0.34
White 191.22 0.48 188.11 0.56
Black 188.20 0.58 187.26 0.66
Other 190.48 0.70 190.02 0.75
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using Core5 compared to control schools are consistent with earlier studies by Schechter 
et al. (2015) and O’Callaghan et al. (2016).

In response to the second research question, we did not find a significant interaction 
between treatment group and grade. The overall benefits of blended learning (treatment 
group) compared to traditional instruction (control group) did not differ as a function of 
grade. There was, however, a significant effect of grade. Collapsed over treatment and con-
trol groups, reading scores for students in third grade were generally higher than the other 
grades. Without more information about differences in grade-level instruction within the 
charter school network, it is uncertain why these differences occurred.

As in the case of grade, the interaction between treatment group and ethnic category 
was not significant. Thus, in response to the third research question, the overall benefits 
of blended learning (treatment group) over traditional instruction (control group) did not 
differ as a function of ethnic category. However, there was a significant effect of ethnic cat-
egory. Collapsed over treatment and control groups, it was found that students categorized 
as Other or White had higher reading scores than students categorized as Black or His-
panic. The outcome comparing White students with Black and Hispanic students is con-
sistent with national trends in reading proficiency levels across ethnic categories (National 
Center for Education Statistics 2017). For students categorized as Other, most had their 
ethnicity left “unspecified” (70%). Without knowing their ethnic profiles, it is difficult to 
speculate on why Other students showed higher reading scores in this study.

One of the main features of blended learning, which distinguishes it from traditional 
forms of instruction, is that it is designed to couple the use of digital technology with 
teacher-led instruction. The use of blended learning is considered to be more engaging 
for students than traditional forms of instruction (Repetto et al. 2018). With Core5 as the 
blended learning program, a close alignment is established between students’ performance 
in the online component and recommended offline work. Teachers were highly encouraged 
to track students’ daily progress in the online component via the implementation dashboard 
and use these data to drive instructional plans (e.g., administering Lexia Lessons) in the 
classroom. When implemented successfully, this can be an effective way to target the spe-
cific needs of individual students. In contrast to the blended learning approach utilized in 
this study, most schools that employ a traditional form of instruction use digital technology 
in a less integrated way (Vega and Robb 2019). Though we did not carefully assess how 
the control schools in this study used the digital elements of Wonders and Reading Plus as 
part of their ELA curriculum, it does not appear that they were integrated into a blended 
learning model. Blended learning was considered a novel way to deliver reading instruc-
tion among administrators in the charter school network.

A main concern in U.S. schools today is how often students show limited reading pro-
ficiency at the end of elementary school—especially students from low SES backgrounds. 
One of the treatment schools in this study served a large percentage of students (80%) who 
received free/reduced price lunch. Students in this school gained 13.70 points in terms of 
mean RIT scores, which is nearly identical to the mean RIT score gain (13.61) for the 
whole treatment group. Thus, the blended learning program showed promising effects for 
students from low SES backgrounds.

Limitations

This study utilized a quasi-experimental design in which certain administrators in a char-
ter school network decided to use the blended learning program in their schools. These 
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treatment schools were compared to control schools selected from the same charter school 
network based on having similar ethnic profiles as the treatment schools. With this design 
there are a number of possible confounding variables, such as teacher background in read-
ing instruction, parental involvement, and after school activities, which may have differed 
across schools and contributed to the outcomes. Second, we did not probe how teachers in 
the treatment classes decided to implement the blended learning program in their class-
rooms to identify which elements of the program—training sessions, student engagement 
in the online program, the implementation dashboard, teacher-led lessons, use of offline 
materials—may have contributed to reading gains in the treatment group. Third, we failed 
to capture enough information about reading instruction in the control schools to identify 
how use of technology in control classes differed from the blended learning approach used 
in treatment classes. Thus, this study should be framed as the beginning of research efforts 
to systematically explore how various features of blended learning (e.g., implementation 
approaches used by teachers, student engagement, use of offline materials) can impact 
learning in elementary schools.

Conclusions

To conclude, this study extends the findings of previous work demonstrating benefits of 
blended learning for elementary school students. Significant outcomes were obtained using 
large samples of students across multiple treatment and control schools. In addition, ben-
efits were found not only for students in younger grades (see Schechter et al. 2015) but for 
students in upper grades, and for students with different ethnic backgrounds. For a blended 
learning program such as Core5 to be effective, a solid commitment from administrators at 
all levels in an organization (school district or charter school network) is essential so that 
all aspects of the program (e.g., use of digital technology, classroom resources, scheduling) 
are fully supported (Moskal et  al. 2013). In addition, because implementation of a new 
instructional program takes time and experience to perfect, it is wise to invest in the pro-
gram over multiple years, in which case the benefits may be quite striking (Macaruso et al. 
2019). When administrators of control schools in the present study were made aware of our 
findings, they decided to implement Core5 in their schools during the next school year.
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