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Measuring the effectiveness of an adaptive learning program in reading 

Chapter I  

Introduction  

In their efforts to close the school achievement gap, school districts, administrators, and 

educators are still in search of ways of supporting the student learning. Educators turn to the use 

of technology. Currently, technology and its effects are viewed as a modus operandi of 

strengthening sound instructional practices. Adaptive learning in education is used to promote 

individualized instruction. Adaptive educational technology applications allow the instruction to 

be modified according to the data collected from the user (Natriello, 2013). In education, 

adaptive learning can enhance the learning performance of the student by adapting the content to 

better suit individual needs (Tseng, Chu, Hwang, & Tsai, 2008). Adaptive learning technologies 

have the potential to improve the reading achievement in students. Furthermore, an effective use 

of the educational technology is likely to increase the student engagement (Carnahan, Zieger, & 

Crowley, 2016). This study’s object was to find out a quantifiable effect of an adaptive 

supplemental program on a student’s achievement in reading, when that program is delivered 

with the normal instruction in a blended environment. Carried out in four buildings of a large 

urban school district, the study included grades three, four, and five. Its findings were useful, 

especially as it is an academic contribution to existing quantitative research in the field of 

effectiveness of adaptive learning. Therefore, these findings can help districts assess the 

advantages of adaptive, supplemental reading lessons. Let’s Go Learn-DORA diagnostic web-

based program is a diagnostic tool used to determine student needs based upon the performance 

in each measured strand. Reading Edge is an instructional component that applies an adaptive 

technology in order to create an individualized instruction for each student based on the 
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performance on the DORA. This study addressed issues related to instrument, design, and 

methodology.  

Background  

The educational reform in the United States can be traced back to the Reagan 

administration in the early 80’s with the birth of A Nation at Risk. The 1983 document “A 

Nation at Risk” stated emphatically that the American public education was failing. This 

declaration set the stage for a number of present Educational Reform Legislative Acts such as No 

Child Left Behind (NCLB) whose goal was to ensure that all students be proficient in English 

language arts and Mathematics by 2014. Under the Obama administration, educational reformers 

continued to push the reform agenda. The reauthorization of Elementary and Secondary 

Education Act (ESEA) gives incentives to states to adopt academic standards in English 

language arts and Mathematics that will prepare high school students for college and career 

readiness (US Department of Education, 2010).  

Statement of the Problem  

The objective of the reauthorization of ESEA is to ensure student growth for all students. 

The district performance of the 2016 Partnership for Assessment of Readiness for College and 

Careers (PARCC) indicates that only 42% of students in the fourth grade are meeting/exceeding 

expectations (Lyles, 2016). It has been extensively said that students who are unable to master 

reading by the third-grade continue to experience reading problems as they advance in grade 

levels. It was also stated that the likelihood that students who miss this milestone drop out of 

high school is high. Like previous studies, the purpose of this one was to determine the effect of 

an adaptive supplemental program on student achievement in reading.  
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A recent study has found that 16% of students who are not reading on grade level by the 

end of a given academic year do not graduate from high school on time. This shocking number is 

four times higher than the rate for proficient readers (Hernandez, 2012). Dropout rates for high 

school children who live in poor neighborhoods nearly doubles (Hernandez, 2012). 

Purpose  

This study’s object was to find out a quantifiable effect of an adaptive supplemental 

program on a student’s achievement in reading, when that program is delivered with the normal 

instruction in a blended environment. Carried out in four buildings of a large urban school 

district, the study included grades three, four, and five. Its findings were useful, especially as it is 

an academic contribution to existing quantitative research in the field of effectiveness of adaptive 

learning. Therefore, these findings can help districts assess the advantages of adaptive, 

supplemental reading lessons.  

Theoretical Framework  

This study is conducted in a theoretical framework called constructivism. In essence, 

constructivism focuses on the individual learner “maker of meanings” and the way knowledge 

develops. It is rooted in the cognitive psychology and biology (The University of Hong Kong, 

2016). The idea is credited to Jean Piaget who stated that one learns through the construction of 

thoughts and ideas (Sawyer, 2008). The learner places him/herself in the driver’s seat of learning 

and is not passive in the learning experience. This implies that learning involves an active 

participation. Adaptive learning technology is well suited to the critique of this theoretical 

framework.  

Research Questions 
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RQ1: What is the effect that the adaptive supplemental learning has on the student 

achievement in reading?  

H01: There is no statistically significant effect of the adaptive supplemental learning 

on the student achievement in reading.  

Ha1: There is a statistically significant effect of the adaptive supplemental learning on 

the student achievement in reading.  

RQ2: Is there a difference in the achievement of students who received supplemental 

adaptive learning lessons and those that did not in terms of composite DORA scores?  

Ho2: There is no statistically significant difference in the achievement of students 

who received supplemental adaptive learning lessons and those that did not in terms 

of composite DORA scores.  

Ha1: There is a statistical difference in the achievement of students who received 

supplemental adaptive learning lessons and those that did not in terms of composite 

DORA scores.  

RQ3: Is there a significant difference in the student achievement for the experimental 

group across grades 3, 4, & 5?  

Ho3: There is no statistically significant difference in the student achievement for the 

experimental group across grades 3, 4, & 5.  

Ha1: There is a statistical significant difference in the student achievement for the 

experimental group across grades 3, 4, & 5.  

Chapter Summary  
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 Chapter I gave the background information, the importance of the study, and the research 

questions that will direct the research. Chapter II will review the literature and the themes that 

lend support to the research. Chapter III discusses the methodology used in the study.  

Chapter II: Literature Review  

Introduction  

NAEP and PARCC assessment data have shown the need for improvement in the area of 

reading. Technology has been considered as a way to leverage the student achievement aimed at 

closing the achievement gap (Cakir, Delialioglu, Dennis, & Duffy, 2009). Adaptive technology 

has the potential of supporting and advancing the student learning. The application of a blended 

learning modus operandi brings together a teacher-led instruction and an individualized 

instruction. I will start with the theoretical framework that will guide this study. Then, I will 

tackle the literature review. Finally, I will discuss these topics, i.e., (a) vocabulary, (b) reading in 

the 21st century, (c) blended learning, and (d) adaptive learning.  

Theoretical Framework  

Epistemologically, adaptive learning can be placed in the context of constructivism. 

Constructivism is a theory according to which learning cannot be passive in the receipt of 

knowledge but the building of ideas that interact with prior knowledge in an active way (Lambert 

et al., 1995; Maclellan & Soden, 2004). In other words, learning is an active process of making 

sense of the experiential world in which the learner is situated. It is through experiences that the 

learner gains and constructs knowledge. Furthermore, adaptive learning technology brings a 

student through the process of learning. Such as constructivism adaptive learning is related to the 

process of learning and not the end result.   

Vocabulary  
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It has been extensively shown that students learn to read up to third grade and read to 

learn in the remaining grades. A Meta-analysis of interventions at the adolescents level has 

demonstrated that at any grade level reading instruction is necessary. Students who struggle in 

reading in elementary school are more likely also to struggle in secondary school. However, it is 

never too late to provide reading instruction (Scammacca et al., 2007). Scammacca et al. further 

say that students could achieve significant gains in word meaning through direct instruction in 

vocabulary (2007). One of the components in Reading Edge is vocabulary. Via an adaptive 

learning feature, students receive targeted direct instruction tailored to their needs. Language and 

vocabulary to which students are exposed will help build and improve their reading skills.  

Reading in the 21st Century  

As a society continues to change so do the needs of 21st century learner. To be successful, 

students must acquire specific skills. Pursuant to the Partnership for 21st Century Skills, students 

will be require to master skills such as critical thinking and problem solving. 21st century learners 

must be able to manage, evaluate, and apply new information. Learning a new set of skills will 

allow them to read, write, and think critically. Thus, teachers should create opportunities for 

students to use technology as a thinking tool. Adaptive learning technology can be used to 

support the fulfillment of these ideals. Through the Reading Edge program, students can enhance 

their reading abilities by interacting and engaging in the use of the technology. Technology will 

play a critical role in learning the Common Core State Standards in a deeper and personalized 

manner and will prepare students for meeting the demands of 21st century careers.   

Blended Learning  

According to the Clayton Christensen Institute, blended learning is a formal education 

that takes place online within a supervised brick and mortar building with elements of student 
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control over pace (Christensen, Horn, & Staker, 2013). While using adaptive learning technology 

or implementing technology for that matter, educators are concerned about its rationale and its 

implementation. Common Core State Standards (CCSS) have caused a shift to the use of digital 

instructional materials. Blended learning shifts the pendulum of teaching to use the technology in 

order to create customized and differentiated instructions for meeting the needs of every student. 

Coupled with the Reading Edge adaptive learning program, this new model of instruction gives 

students access to the tools needed to improve reading skills and succeed in the CCSS. Cognitive 

research has demonstrated that one does not learn by being feed thoughts but rather through the 

process of generating thoughts one learns.    

Adaptive Learning  

All over the US, a number of school districts have begun using adaptive learning 

technology in their schools. With the advancement of educational technology, leaders are 

striving to implement adaptive technology in order to support the student learning (Natriello, 

2013).  

Adaptive technology has gained popularity because of its ability to adjust the material 

content to the student performance. In the adaptive learning technology, data are simultaneously 

captured on a student and her/his learning experience adjusts in real-time for creating a guided 

learning path. Students, teachers, and parents have access to these data and are able to monitor 

student progress toward learning goals.    

Technology and its educational application can help to reinvent approaches to learning, 

by creating equity and access for all learners (Carnahan, Crowley, Sheehy, & Hummel, 2016). 

National reformers are focused on improving the reading achievement in the lower grades. 

Literacy studies have given credence to the importance of the student’s ability to read in the 
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primary grades, which will impact their success toward high school graduation (Hernandez, 

2012). As educational stakeholders and the like search for innovative ways in which to further 

support the student learning, the application of adaptive educational technologies continues to 

grow. Adaptive educational technologies have created opportunities for research in the methods 

of increasing the student achievement and the academic performance (Natriello, 2013).  

Combining blended learning with adaptive learning programs such as Reading Edge 

supports a more comprehensive goal of critical thinking. Students are given personalized 

instruction that will help them reach their full potentials. A present-day classroom gives various 

learners adaptive learning leverages and a teacher’s ability to meet individual needs. Teachers 

are armed with data that can be applied to propel the student learning. The application of these 

data is appropriate to the data-driven classrooms where teachers use informal and formal data to 

drive instruction. The application of the adaptive learning technology in reading can also be 

integrated within the Universal Design for Learning, thus creating additional learning 

opportunities for all students (Carnahan, Crowley, & Holness, 2016). 

Chapter Summary  

Chapter II supports the literature. Chapter III presents the research plan for this study.  

Methodology  

This study’s object was to find out a quantifiable effect of an adaptive supplemental 

program on a student’s achievement in reading, when that program is delivered with the normal 

instruction in a blended environment. Carried out in four buildings of a large urban school 

district, the study included grades three, four, and five.  

This study addresses the following research questions:  
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a) What is the effect that an adaptive supplemental learning has on the student achievement in 

reading?  

b) Is there a difference in the achievement of students who received supplemental adaptive 

learning lessons and those that did not in terms of composite DORA scores?  

c) Is there a significant difference in the student achievement for the experimental group across 

grades 3, 4, & 5?  

The demands of the reauthorization of ESEA led many states to adopt rigorous Common Core 

State Standards (CCSS). New Jersey adopted the CCSS and recently updated the standards to the 

New Jersey Student Learning Standards (NJSLS) (New Jersey Department of Education, 2016). 

The NJSLS calls for students to read at higher levels. NAEP and PARCC data show that students 

are underachieving in reading. These data are further amplified when one considers the gaps that 

exist among the subgroups.  

Based upon the performance in each of the measured strands, Let’s Go Learn-DORA 

diagnostic web-based program is a tool used to determine student needs. Reading Edge is an 

instructional component that applies adaptive technology in order to create individualized 

instruction for each student on the basis of the performance on the DORA. Currently, adaptive 

learning as a supplement to instruction is evaluated in order to determine its effectiveness as an 

intervention for helping improve the student achievement toward the attainment of the NJSLS. 

This study’s object is to determine whether an adaptive learning will increase the student 

achievement. The study is done by measuring DORA scores through a pre/post test and by 

comparing the results of the experimental groups with those of the non-experimental groups.  

The researcher has chosen a post-positivist worldview. A post-positivist worldview is a 

traditional form of research that is aligned with the quantitative research (Creswell, 2014). 
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Through experimentation, post-positivists’ objective is to determine the causes that impact 

outcomes (Creswell, 2014). Post-positivists study the behaviors of individuals via observations 

and numerical measurements in the real world. This information leads to a gain in knowledge.   

Research Design  

The researcher used a quantitative research design in order to measure the effectiveness 

of the intervention. This study was conducted using quasi-experiments. Quantitative research 

allows for statistical data analysis. In experimental method, Creswell (2014) has identified four 

key components for this approach. They include (a) participants, (b) materials, (c) procedures, 

and (d) measures.  

Participants  

The targeted population of this study included grades 3-5 students in a large urban school 

district of New Jersey. All classes that participated in the study are diverse in terms of ethnicity, 

socio-economic status, and classification. They are in inclusive settings, with two tenured 

certified teachers per class. Each class has both a general education teacher with a k-5 standard 

teaching certification and a special education teacher with a special education teaching 

certification. The groups are in a non-equivalent design that requires a pretest and posttest for a 

treatment and a comparison group.  

However, both the experimental Group A and the control Group B are pre/post tested. 

Only the experimental Group A receives the treatment (Creswell, 2014). Twelve classrooms and 

264 participants were chosen. The grade span chosen is grades 3-5 with four classes per grade 

level. At each grade level, two of the classes are labeled Group A. Group A received the 

treatment. The remaining two classes in each grade level did not receive a treatment.  

Instrument  
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The DORA-diagnostic reading assessment from Let’s Go Learn was applied to the pretest 

and posttest in this experiment. The DORA diagnostic reading assessment measures the students 

reading’s ability in eight strands. These eight strands are high-frequency words, word 

recognition, phonics, oral vocabulary, spelling, reading comprehension, fluency and phonemic 

awareness. The results of each strand are averaged for a total score and used to develop an 

individual profile (Capone, 2016).  

DORA is based on research. It is aligned with the CCSS and state standards. Student data 

are sorted based on the combined performance of each of the strands, which supports targeted 

instruction that is easily reviewed from a student management system (Capone, 2016). Students 

are ranked as emergent, as proficient, and as advanced-proficient.     

DORA was tested for its validity against nationally normed paper and pencil assessments. 

The overall findings were that there was a high correlation among the assessments, which 

indicates the criterion of validity.  

The following assessments were compared: DORA HFW subtest and the Slosson Oral 

Reading Test; DORA WR subtest and the Woodcock Word Identification Test; DORA WA 

subtest and the Woodcock Word Attack. Here are the results of the correlation: HFW & SORT: 

r=0.95 SE=0.073 (n=21); WR & WI-W: r=.092 SE=0.088 (n=21), & WA & W-WA: r=0.91 

SE=0.097 (n=21) (Let's Go Learn, 2016).   

DORA reliability was also measured by the application of the internal consistency 

method. The makers of the DORA assessment employed the Rasch model in order to evaluate 

the reliability of the assessment. Students in grades K-12 and a sample of 17,856 across the US 

were used. Across the strands, reliability ranged from .74-.96. This result indicates a strong 

reliability that is higher than.7 (Let's Go Learn, 2016)      
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Procedures  

Participants were administered by DORA, an online adaptive diagnostic assessment of 

reading as a pre-test. This occurred in the last week of September. The test has eight strands. The 

total score is a weighted average of these eight strands.  

Let’s Go Learn, a company that created DORA, gave the data in a graphic format to the 

researcher. Student scores were plotted in the following three categories:   

Emergent included students with a gap of -0.25 or more;  

Proficient included students with a gap of -0.25 but less than 1; and  

Advanced included students without a gap.   

The margin of error was higher for schools that had a low number of students at specific 

grade levels (Let’s Go Learn, 2016). Let’s Go Learn indicated also the percentage of students in 

each category by grade level.  

In addition to a regular curriculum instruction implemented as a part of the blended 

learning environment, teachers of Group A implemented adaptive supplemental reading lessons 

for a at least one hour and 20 minutes once a week for a period of 10 weeks. For two full days, 

these teachers learned how to integrate adaptive supplemental reading lessons in their station 

teaching.  

The adaptive reading program automatically logs the student usage and alerts the 

teachers, administrators, and students via emails if the 80 minutes per week usage are not 

reached by the end of the week. Teachers of Group B did not implement the adaptive 

supplemental reading instruction. They only gave the regular curriculum instruction.  
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At the end of the third week of December and the ten weeks of study, participants were 

administered DORA, an online adaptive diagnostic assessment of reading, as a posttest. Let’s Go 

Learn, a company that created DORA, gave data in graph to a researcher.  

Students score by grade level were plotted as:  

Emergent: students with a gap of -0.25 or more;  

Proficient: students with a gap of -0.25 but less than 1; and  

Advanced: students without a gap.  

 As in the previous case, the researcher analyzed data with statistical software.  At the end 

of the ten weeks, each group was administered the DORA assessment.  

Creswell outlines the work of Borg and Gall that deals with the steps that are typically 

used during the procedures associated with the pretest-posttest control group (Borg & Gall, 2006; 

Creswell, 2014). The final steps of the procedures required the comparison between the 

performance of treatment and control groups that use the statistical significance. 
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Appendix A 

Letter to Jersey City Public Schools District  

 
 

March 20, 2017  
 
Jersey City Public Schools  
365 Claremont Ave  
Jersey City, NJ 07305  
 
 
Dear Mr. Capone:  
 
My name is Patrick Holness. I’m a doctoral student at New Jersey City University. I’m excited 
about the research that I will be conducting within the district. I most recently have been cleared 
through the IRB process to begin my study.  
 
I would like to request your permission to utilize Let’s Go Learn-DORA data as part of my 
research. I will not misuse student data nor will I sell or use Jersey City Public Schools data for 
any other research aside from the one being conducted.   
 
If these terms are acceptable, please sign and return this letter electronically.  
 
Sincerely,  


