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Introduction 

Society as a whole continues to experience a growth in the use of technology in many 

sectors of everyday life. For instance, the use of technology continues to enter the U.S. education 

system. Dramatic technological advances within the classroom have marked the 21st century. 

Technology is reshaping teaching and learning in classrooms. The system of education is moving 

from the oral and print to the use of digital and visual devices (Bhatia & Solanki, 2011).  

2015 National Assessment of Educational Progress (NAEP) Data indicate that one-third 

of the US's fourth-grade students are performing at or above the proficient level (The Nations 

Report Card, 2015). As a result of these statistics, stakeholders continue to pursue various 

technological avenues in order to support the student learning. One of these ways of supporting 

the student learning is the use of adaptive learning technology. Adaptive learning technology 

uses data gathered from an individual user and adjusts the content in order to create a unique 

instructional plan (Natriello, 2013). The potential for an increase in the student achievement can 

be fulfilled as the result of the personalized aspect of adaptive learning (Tseng, Chu, Hwang, & 

Tsai, 2008).  

To have a holistic understanding of the situation, the researcher used a mixed method 

approach (Creswell, 2014). The purpose of this study was to determine the effectiveness of a 

supplemental adaptive learning reading program on the student achievement. This study also 

investigated student perceptions of learning by using an adaptive technology. It was conducted at 

two school buildings located in a large urban school district. It included grades three, four, and 

five. Its objective was to give quantifiable data supported by qualitative data on the effect of 

using a supplemental adaptive reading program on the student achievement. This study will help 

districts and school officials determine whether implementing adaptive and supplemental reading 
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program improves the student achievement. The research will be added to existing mixed 

research methods on the use of adaptive technology in reading.  

Statement of the Problem 

The U.S. Department of Education through the Elementary and Secondary Education Act 

(ESEA) ensures that growth can be measured amongst students (US Department of Education, 

2010). New Jersey, the state in which the study was conducted, measures student growth through 

the Partnership for Assessment of Readiness for College and Careers (PARCC). The district’s 

most recent 2016 PARCC assessment results show combined proficient and advanced proficient 

rates in grade 3 36%; grade 4 42%; and grade 5 42% (New Jersey Department of Education, 

2016). A comparison between the district performance data and the state performance indicate 

that the district underperformed the state in each of the three grade levels, i.e., grade 3 48%; 

grade 4 54%; and grade 5 53% (New Jersey Department of Education, 2016).  

The student’s ability to read is tied to personal and national economic growth (National 

Institute for Literacy, 2010). In their study, Hanushek, Jamison, Jamison, & Woessmann (2008) 

concluded that schools must help students increase their cognitive levels and improve their skills 

and that the economic growth is linked to cognitive skills. Students learn the foundations of 

reading up to third grade and read to learn thereafter. It is highly recommended that students be 

well prepared for college and careers.  

A review of the literature on reading acquisition has shown a significant amount of 

studies. However, there seems to be a limited number of research studies on the adaptive 

learning and reading. Besides, there is no research on students in the grades 3-5 perceptions on 

using a supplemental adaptive learning technology in reading.   

Purpose of the Study 
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The purpose of this sequential explanatory mixed methods research was to determine the 

effectiveness of a supplemental adaptive learning reading program on the student achievement. 

This study also aimed to investigate student perceptions of learning by using an adaptive 

technology. It was conducted at two school buildings located in a large urban school district. It 

included grades three, four, and five. Its objective was to give quantifiable data supported by 

qualitative data on the effect of using a supplemental adaptive reading program on the student 

achievement. It will help districts and school officials determine whether implementing an 

adaptive and supplemental reading program is beneficial. The study will be added to existing 

mixed methods research on the use of adaptive technology in reading.   

Research Questions 

Quantitative Research Question 

Will the integration of a supplemental adaptive learning program in reading increase the student 

achievement in reading in grades 3-5?   

Null Hypothesis  

Hypothesis Ho: = There is no significant difference in the reading achievement between students 

who use the supplemental adaptive learning reading program and those who are taught by the use 

of traditional curriculum.  

Research Hypothesis  

HA: = There is a significant difference in the reading achievement between students who use the 

supplemental adaptive learning reading program and those who are taught by the use of 

traditional curriculum. 

Independent and Dependent Variables  

 Independent Variable: Supplemental Adaptive Learning Technology  
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 Dependent Variable: Student Achievement in Reading  

Qualitative Research Questions:  

What are the student’s perceptions of using a supplemental adaptive learning program for 

improving the student’s reading skills?   

Qualitative Research Sub-questions:  

• What are the student’s attitudes and disposition while using a supplemental adaptive 

learning technology? 

• Do the students feel that using a supplemental adaptive learning technology improves 

their learning?  

• Do the students feel more engaged while using a supplemental adaptive learning 

technology?  

Research Design 

The researcher has chosen to follow an explanatory sequential mixed methods research 

design. The first step of the study deals with the quantitative aspects whereas the second step 

discusses the qualitative component. The DORA Assessment is used as a pre-and post-test of 

measuring the impact of using a supplemental adaptive reading technology on students in grades 

3-5. In the second step, the researcher asks a qualitative open-ended question through interviews 

of students. The open-ended question is about the students’ perceptions with regard to the 

student achievement before and after the use of supplemental adaptive reading technology.    

Theoretical Framework 

The use of a supplemental adaptive learning program for students in grades 3-5 in order 

to promote foundational reading skills will incorporate the following learning dimensions.  

Cognitive Dimension  
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Richard Mayer developed the cognitive theory of multimedia learning. The phrase 

“multimedia principle” means that learning is improved when words and pictures are combined 

(Mayer, 2009). However, Mayer’s theory goes beyond combining words and pictures. Its 

underlying idea is about how the mind works in order to process instructional media. According 

to Mayer, there are three main components of cognitive theory. First, information shall be treated 

through auditory and visual channels. Second, these channels hold limited volume. Lastly, 

learning is an active process that simultaneously incorporates, filters, and organizes information 

(Mayer, 2009). Mayer’s theory is appropriate for this study because the supplemental adaptive 

learning program tests students' knowledge and the knowledge transfer based on prior 

experience. This way, the supplemental adaptive learning program matches Mayer's value of 

learning.       

Social Dimension  

Discovery learning theory states that optimal learning occurs when a learner is active in 

the learning process by making discoveries for himself/herself (Svinicki, 1998). Here, the 

objective of learning is to incorporate and build upon previous knowledge. The learning 

experience becomes tailored to the learner. Discovery learning supports an active engagement.   

Importance of the Study 

This study is important because stakeholders are looking for ways of improving the 

student achievement in reading. Stakeholders are eager to know whether the supplemental 

adaptive learning technology will help students better their reading. High stakes tests assess 

rigorous Common Core Standards in reading (Haager & Vaughn, 2013). Adaptive learning 

technology creates an opportunity for educators to support an individualized instruction in order 

to meet student’s specific needs. A research confirms that an individualized instruction impacts 
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positively the student achievement in reading (Adams, 2015). However, it is not yet known if the 

supplemental adaptive learning technology will affect the student achievement in reading. This 

explanatory sequential mixed methods research study will add to the field by analyzing possible 

effects of a supplemental adaptive learning technology on student achievement. 

Limitations 

 A potential limitation of this study is that the population size may change because of a 

transient population.  

 Chapter Summary  

 Chapter 1 provided the background information of this study, the importance of reading, 

and the use of technology in bridging the gap in student reading achievement. Chapter 2 will 

give further support for conducting this study through an analysis of the existing literature. 

Chapter 3 will discuss the methodology of the study.  

Literature Review  

 Review of the Research Literature  

 Scholarly literature related to the concept of adaptive learning technology is included in 

this chapter. The literature review topics for this section are (a) Lexile Levels, (b) Adaptive 

Learning, (c) Self-Regulated Learning, (d) Student Centered Learning, and (e) Blended 

Learning. Following this overview is the theoretical framework of the study.  

 Theoretical Framework  

 Cognitive Dimension  

  Richard Mayer developed the cognitive theory of multimedia learning. The idea behind 

this approach is to support learning through the use of multimedia (Mayer, 2009). Mayer 

analyzed information process and retention. His theory is based on the idea that there is a greater 
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retention of information when different parts of the brain are used for processing and storing that 

information than when one single method is used. This contemporary study is situated within the 

computer-based environment where students access to content in both visual and auditory 

stimulation.  

Social Dimension  

The discovery learning theory is a constructivist learning theory developed by Jerome 

Bruner. According to the discovery learning theory, a learner uses prior and current knowledge 

to understand relationships that support new learning (Svinicki, 1998). This type of learning 

makes the learner engaged and active in the learning experience. Furthermore, students are more 

likely to retain information for the application to new scenarios. In sum, this method of learning 

prevents the student from a rote memorization. 

Lexile Levels   

The Common Core State Standards (CCSS) or similar New Jersey Student Learning 

Standards (NJSLS) have been adopted by forty-four states (Strachan, 2014). With the advent of 

these standards, the demands at young age have increased student reading Lexile level (Strachan, 

2014). Schools in all fifty states measure student Lexile levels (Metametrics, 2015). Let’s Go 

Learn DORA, the adaptive learning reading program can pinpoint areas where students do not 

have achievement (Capone &, 2016).    

Adaptive Learning  

Adaptive instructional technology creates personalized learning experience for students. 

The use of adaptive technology continues to see the growth in the educational setting (Kanar & 

Bell, 2013). When student’s individual learning needs are pursued, there is a potential impact on 

his/her achievement (Hidi & Renninger, 2006). When student interest is placed at the forefront of 
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learning has been shown in a research aiming to impact the student engagement (Ainley, Hidi, & 

Berndorff, 2002; Flowerday, Schraw, & Stevens, 2004). In his study, Walkington (2013) 

demonstrated that students in a personalized condition completed more math problems with 

speed and accuracy than the control group. Although this study was completed using math 

content, it reaffirms the idea that the supplemental adaptive learning technology improves the 

student achievement.   

Self-Regulated Learning 

 Common Core State Standards (CCSS) or New Jersey Student Learning Standards 

(NJSLS) were designed to prepare students for college and careers. According to the CCSS, 

students had to learn to be proactive. Active students are aware of their strengths and limitations 

in learning. Adaptive learning technology has data that can be used to monitor the student 

learning (Capone, 2016). As stated by Zimmerman (2002), students who have self-regulatory 

skills are more academically successful for they are more readily able to overcome schooling 

obstacles. It is these skills that will help to ensure that schools create life-long learners.   

 Blended Learning  

 With the increasing advances in technology, learning management systems (LMS) 

continue to grow, thus making it easier for students to have access to a content that rejects the 

issues associated with time and space. Blended learning combines online and face-to-face 

learning. Blended learning falls within the constructivist approach of learning. Differentiated 

instruction works within the blended learning pedagogical approach. This approach to learning is 

ideal for supporting individualized instruction and closing the reading achievement gap.   

Critique of the Previous Research 
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As indicated by recent NAEP and PARCC data, reading development is a state and 

national concern for all stakeholders. Acquiring reading skills in the primary grades is critical for 

academic success in subsequent grade levels (Hernandez, 2012). Adaptive learning technology 

modifies the content in response to data collected from the user (Natriello, 2013). E-learning 

models that are successful are based on the adaptive learning (Wang, 2014). 

Chapter Summary 

The research presented in Chapter 2 gives the basis of the support and direction of this 

study. Chapter 3 will discuss the methodology of this study.  

Methodology  

 Introduction  

This chapter provides further insight into the methodologies associated with this 

explanatory sequential mixed methods study (Creswell & Clark, 2011). The use of adaptive 

technology continues to grow. As a result, it has become increasingly important to conduct a 

research on the effects that adaptive technology has on learning, specifically reading 

achievement (Natriello, 2013).  

New Jersey adopted the New Jersey Student Learning Standards (NJSLS). The NJSLS 

are closely aligned to the Common Core State Standards (CCSS) (New Jersey Department of 

Education, 2016). The NJSLS are rigorous standards in reading that are assessed through the 

PARCC assessment. The rigor of the standards and stagnant achievement on NAEP and PARCC 

assessment has stakeholders seeking solutions for improving the student achievement. As many 

districts are plagued with fiscal constraints, research-based educational practices become 

increasingly more important.   



MIXED METHODS RESEARCH ON ADAPTIVE LEARNING IN 

 

 

11 

Let's Go Learn-DORA uses a diagnostic web-based tool that assesses eight strands within 

the reading for each user. Data from DORA are used to create a personalized program within the 

adaptive learning component of Let's Go Learn-Reading Edge. The purpose of this study was to 

determine the effect of a supplemental adaptive learning reading program on the student 

achievement in grades 3-5. This study will also analyze student perceptions of learning by using 

the adaptive technology.  

  This study will be conducted from postpositivist and constructivist worldview. 

According to Creswell & Clark (2011), in a mixed method explanatory design, both Quantitative 

Phase (I) and Qualitative Phase (II) should address the multiple philosophical positions. The 

explanatory design will begin with postpositivist orientation. Postpositivist studies the behavior 

of individuals in the real world by considering numerical measurements and observations. The 

qualitative phase will shift perspectives to the constructivist worldview. Social constructivists are 

concerned with the views of participants in developing meaning and understanding of a 

phenomenon (Creswell, 2014).  

Research Design 

This study utilized a mixed-methods research design in order to determine the effects of a 

supplemental adaptive learning reading program on student achievement. The explanatory 

sequential design is a mixed method design that begins with the quantitative phase (I) and ends 

with qualitative phase (II) (Creswell & Clark, 2011). This design was selected because students 

perceptions on learning by using the adaptive technology in Phase II were necessary for 

describing the quantitative results with the student achievement in using a supplemental adaptive 

learning program. They use both quantitative and qualitative data collection, respectfully 

Bryman (2006)’s analysis shows how qualitative findings are used to explain quantitative results.  
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Quantitative Research Question 

Will the integration of a supplemental adaptive learning program in reading increase the student 

achievement in reading in grades 3-5?   

Null Hypothesis  

Hypothesis Ho: = There is no significant difference in the reading achievement between students 

who use the supplemental adaptive learning reading program and those who are taught by the use 

of traditional curriculum.  

Research Hypothesis  

HA: = There is a significant difference in the reading achievement between students who use the 

supplemental adaptive learning reading program and those who are taught by the use of 

traditional curriculum. 

Independent and Dependent Variables  

 Independent Variable: Supplemental Adaptive Learning Technology  

 Dependent Variable: Student Achievement in Reading  

Qualitative Research Questions:  

What are the student’s perceptions of using a supplemental adaptive learning program for 

improving the student’s reading skills?   

Qualitative Research Sub-questions:  

• What are the student’s attitudes and disposition while using a supplemental adaptive 

learning technology? 

• Do the students feel that using a supplemental adaptive learning technology improves 

their learning?  
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• Do the students feel more engaged while using a supplemental adaptive learning 

technology?  

Methods 

Introduction  

A mixed method approach was chosen in order for the researcher to answer the research 

questions (Tashakkori & Teddlie, 1998). Mixed methods are a single study that integrates 

quantitative and qualitative data at one stage of the research process (Creswell, 2014). The 

rationale for using both quantitative and qualitative data is that it allowed the researcher to delve 

further into understanding the possible connection between the student achievement in reading 

by using an adaptive learning program and the student perceptions. Qualitative data explain the 

findings from the quantitative data (Bryman, 2006).   

A sequential explanatory mixed method design was used. This design has two phases. 

Phase I (Numerical Quantitative Data) is collected first and analyzed. It is followed by the 

qualitative data that helps support initially collected data (Creswell & Clark, 2011). Statistical 

analysis of nonequivalent pre- and post-test control group design showed the student’s 

achievement in reading after using a supplemental adaptive learning program. In Phase II, a case 

study approach was used to provide further explanation of the student perceptions on using a 

supplemental adaptive learning program. The quantitative data provide a global view of the 

student performance whereas the qualitative data give insight into the results of the quantitative 

data. This study gave the qualitative strand priority. The qualitative analysis places great 

emphasis on qualitative methods while quantitative methods play a secondary role (Creswell & 

Clark, 2011). A qualitative method gives a deeper understanding of the student achievement after 

using the supplemental adaptive learning program. 
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Phase I  

Population and Sample  

 This study was conducted in a large urban school district in New Jersey. A total of twelve 

elementary school classes with an equal number of classes per the 3-5 grade span was chosen. 

Each of the sample classes is diverse in ethnicity, classification, and socio-economic status. In 

each class, there are two teachers, i.e., a certified general education teacher and a certified special 

education teacher.  

Quantitative Methods  

The quantitative research designed called for the use of an intervention. This portion of 

the study was conducted using quasi-experiments. Data obtained through this methodology are 

statistically analyzed. The key components in this experimental method are (a) participants, (b) 

materials, (c) procedures, and (d) measures (Creswell, 2014). Nonrandomized assignments are 

used in quasi-experiments. Pre- and post-tests for a treatment group and comparison group used 

a nonequivalent group design. The experimental Group A receives the treatment. Both Group A 

and control Group B received the pre- and post-test (Creswell, 2014). For this study, a total of 

264 participants and twelve classrooms were chosen. Grades 3-5 were selected with four classes 

per grade level. Group A the treatment group was identified in two of the classes at each grade 

level. As the remaining classes in each of the grade levels did not receive the treatment, they are 

classified as the control group.  

Instrument  

In this experiment, the pre- and post-tests were conducted by using the DORA-diagnostic 

assessment from Let's Go Learn. Students are assessed on eight reading strands within the 

DORA diagnostic assessment. The eight strands are comprised of the following high-frequency 
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words, fluency, spelling, word recognition, phonics, phonemic awareness, oral vocabulary, and 

reading (Capone &, 2016). Student performance is classified as emergent, proficient, and 

advanced proficient. 

The validity criterion was established after DORA was tested against nationally normed 

assessments. The DORA assessment was compared to the following norm-referenced test: 

DORA WR subtest and the Woodcock Word Identification Test; DORA HFW subtest and the 

Slosson Orla Reading Test.  Here are the results of the correlation WR & WI-W: r=.092 

SE=0.088 (n=21), HFW & SORT: r=0.95 SE=0.073 (n=21) (Let's Go Learn, 2016). 

Procedures     

The researcher obtained permission for conducting this study by following the IRB 

process, district procedures and protocols for conducting research. During the last week of 

September, participants were given the DORA, an online adaptive diagnostic assessment of 

reading as a pre-test. Students are tested on eight strands within the assessment and a composite 

score is generated. These data were then plotted for the researcher by Let's GO Learn the creators 

of DORA. Students are classified by grade level into three categories: Emergent: Students with a 

gap of -0.25 or more; Proficient: Students with a difference of -0.25 but less than 1; Advanced: 

Students without a gap. Let's Go Learn data charts and graphs identified the percentage of 

students in each category per grade level.    

Teachers of Group A took a blended learning approach to implement the adaptive 

supplemental reading lessons in addition to regular curriculum instruction for 80 minutes per 

week for ten weeks. Group A teachers received professional development on the use of the 

program. Administrators, teachers, and students received updates and alerts about the progress 



MIXED METHODS RESEARCH ON ADAPTIVE LEARNING IN 

 

 

16 

toward the 80 minutes per week usage goal weekly. Teachers of Group B continued to follow the 

district curriculum without the implementation of the adaptive supplemental reading instruction.   

At the end of the ten-week study in December, participants were given the DORA, an 

online adaptive diagnostic assessment of reading as a post-test. Let's Go Learn provided the data 

in a graph format to the researcher. Student scores by the grade level were placed into one of 

three categories: Emergent: Students with a gap of -0.25 or more; Proficient: Students with a 

difference of -0.25 but less than 1; Advanced: Students without a gap. Additional statistical 

software was used to analyze the data. Finally, the performance of the treatment and control 

groups was compared by using a statistical significance software.  

Phase II 

Qualitative Method 

What are student's perceptions of using a supplemental adaptive learning program to 

increase student skills in the reading achievement? For a researcher to answer the research 

question, a qualitative approach must occur. Based on the research questions asked, a sequential 

explanatory mixed method design was selected. This research approach calls for the qualitative 

method proceeded by the quantitative method. The qualitative phase of this study aims to explore 

the student perception of using a supplemental adaptive learning program. The qualitative 

research approach that will be used to study this phenomenon is a case study. According to 

Creswell (2014), a case study is an inquiry of a program, one or more individuals, or an event. 

Yin (2012) goes further by saying that a case study is bounded by time and activity over a 

period.   

Population and Sample  
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This study took place in a large urban school district in New Jersey. In the second phase 

of this study, there were four students representing each of the 3-5-grade spans for a total of 

twelve student participants. In Phase I, students were divided into one of three categories in each 

of the 3-5 grade-span: Emergent: Students with a gap of -0.25 or more; Proficient: Students with 

a gap of -0.25 but less than 1; Advanced: Students without a gap. After examining the DORA, 

data provided by Let’s Go Learn the researcher choose the top two performing male and female 

students from each of the three categories (emergent, proficient, and advanced). These twelve 

students were chosen as a result of their performance within the emergent, proficient, and 

advanced proficient categories and thus provide a reflection of performance across the three 

categories. The deliberate choice in choosing subjects based on their qualities is an example of 

the purposive sampling (Tongco, 2007). In this nonrandom sampling, a researcher seeks 

individuals who have particular knowledge or experience (Bernard, 2002).  

 Data Collection  

The researcher followed the IRB protocol. Additionally, consent was obtained from the 

parents of all participants; see Appendix A. In Phase I, twelve of the top two male and female 

students for each of the three categories across the 3-5 grade-span were identified. During the 

second week of December, student interviews were conducted. The interviews took place in the 

school library and lasted approximately an hour. The approach for the interview was semi-

structured. Interview questions were developed before the start of the interview. However, there 

is flexibility in adjusting questions once the interview began (Robert Wood Johnson, 2008). An 

interview protocol was established before the start of the interviews. The researcher created 

questions that were broad in order to facilitate the discussion, see Appendix B. Student's 

responses to the interview questions will remain confidential. All students were informed prior to 
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the interview that they will be tape-recorded for accuracy. Student responses were tape-recorded, 

coded, and common themes amongst participants were identified.  

Researcher’s Position 

 The researcher is an administrator within the district where the study is conducted. The 

researcher does not work in any of the buildings nor does he supervise any teacher or student in 

those buildings. Furthermore, an external audit will be conducted to avoid bias and authenticate 

the objectivity of the study.  
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Appendix A  

Parent Letter for Student Participation   
 
May 1, 2017  
 
 
Dear Parent (s) or Guardian(s):  
 
I am requesting permission for your child to participate in a New Jersey City University research 
project as part of my dissertation on The Effect of Using A Supplemental Adaptive Learning 
Program in Reading.  This study will be conducted at your child's school over 11 weeks 
beginning in September and concluding in December. This study is being done to investigate the 
use of an adaptive learning technology in reading to help improve student achievement. This 
project does not interfere with your child's regular instruction; the adaptive program will be 
utilized in conjunction with class lessons for 80 minutes a week.    
 
Individual children's results and response to interview questions will not be shared with school 
staff. Overall, group findings will be shared with the school. Only students who are invited and 
have written permission will be permitted to participate. At anytime parents and students may 
terminate participation. There are no risks involved in taking part in this study. 
 
This study has gone through and been approved by the Institutional Review Board (IRB) at New 
Jersey City University. Also, I have garnered the support of all building administrators at your 
child’s school. 
 
Please consider having your child participate in this study. This research will help the school and 
district make critical decisions in providing the necessary resources to support student 
achievement.  
 
If you have any questions regarding this study, please do not hesitate to ask. Below, please 
indicate your participation by checking the appropriate box, sign, and return this form to your 
building principal. 

 
Yes- I consent to have my child participate in this study 
 
No- I do not consent to have my child participate in this study 
 

Parent Name: _________________________________ Parent Signature: 
__________________________ 
 
Thank  you.  
Patrick Holness  
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Appendix B  

Student Interview Questions  

1. Background   

 1a. Please state your name, age, and grade level  

2. Technology Use   

 2a. Describe your level of comfort in using technology 

2b. Before participating in this study how often did you use technology in this particular 

class?   

3. Adaptive technology  

3a. Were you shown how to use the supplemental adaptive learning program by  

            your teacher or anyone?  

 3b. How often did you use the supplemental adaptive learning program? 

 3c. Are you aware of your performance on the DORA pre/posttest?  

3d. What impact if any do you believe the supplemental adaptive learning program had 

on your DORA performance?  

3e. Did you notice an improvement in reading skills and if so did these skills transfer to 

other content areas?  

3f. Do you feel that you were receiving personalized instruction? 

3g. How did using the supplemental adaptive learning program make you feel?  

3h. If possible would you continue to use this program why or why not?  

4. Learning Environment  

 4a. Was there a change in the way your teacher-delivered instruction/taught?  

 4b. Did the structure and layout of the class change?  
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