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Abstract 

Approximately two-thirds of community college students nationwide are considered 

academically underprepared and required to enroll in at least one developmental education 

course (Anderson & Horn, 2012; Bailey, Jeong, & Cho, 2010; Levin & Colcagno, 2008). 

Unfortunately, researchers have found that enrollment in developmental classes often has 

adverse effects on community college students (Bailey et al., 2010; Grubb, 2001). Bailey et al. 

(2010) and Grubb (2001) explained that enrolling in developmental courses is time consuming 

and often results in delay or prevents the completion of a degree. With a significant number of 

underprepared community college students, it is important to develop effective methodologies to 

help students gain the skills required to be successful in college and future employment. It is 

equally important to determine how the student experience impacts academic progress and 

motivation to succeed in developmental programs and continue in college credit courses. 

Developmental reading courses provide the gateway to college-level courses, therefore it is 

important to investigate effective, time efficient reading interventions that provide students with 

the basic reading skills in a private and self-directed environment. Peterson, Burke, and Segura 

(1999) suggested that struggling readers have a desire for privacy, and ability for self-pacing. 

They want to be motivated, and receive immediate feedback. All of these are components of 

computer-based instruction. 

Unfortunately, there is a limited amount of research on the use of Computer Assisted 

Instruction (CAI) to teach developmental reading at the community college level (Bueno-

Alastuey & Perez, 2014; Nguyen, Fichten, King, Barile, Mimouni, Havel, & Asuncion, 2013; 

Vassiliou, 2011). The purpose of this study was to examine the effects of the computer-based 

reading intervention, MindPlay Virtual Reading Coach (MVRC), on the reading and spelling 

achievement of community college students, and to explore whether or not students’ perceptions 
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and attitudes changed after participation in this program. Findings demonstrated statistically 

significant results in both reading and spelling and an increase in the enjoyment of reading. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11 

Chapter 1: Introduction 

Approximately two-thirds of community college students nationwide are considered 

academically underprepared, and as a result, are required to enroll in at least one developmental 

education course (Anderson & Horn, 2012; Bailey, Jeong, & Cho, 2010; Levin & Colcagno, 

2008). Furthermore, increasing numbers of first year college students are placed in at least one 

developmental reading course (Armstrong, Stahl, & Kantner, 2015). With such a significant 

number of underprepared community college students, it is important that we deliver effective 

reading instruction that meets the individual needs of every student. It is equally important to 

determine how the student experience impacts academic progress and motivation to succeed in 

developmental programs and continue in college credit courses. 

Unfortunately, researchers have found that enrollment in developmental classes adversely 

affects community college students for several reasons. Bailey et al. (2010) found that 

completion or degree attainment is rather low for students enrolled in developmental courses. 

This is likely due to the fact that students do not receive college credit for developmental 

courses; therefore it lengthens the amount of time it takes students to complete a degree program. 

Likewise, Bailey et al. (2010) and Grubb (2001) explained that enrolling in developmental 

courses is time consuming and often results in delay or prevents the completion of a degree. In 

fact, only 8.5 percent of community college students who have enrolled in developmental 

courses receive a degree within four years (Parker, 2012). Furthermore, students enrolled in 

developmental courses are less likely to enroll in a four-year college (Bettinger & Long, 2005). 

Another factor that accounts for these discouraging results is that often when students are 

referred to enroll in developmental courses, they do not follow through and complete the 

suggested sequence of coursework (Bailey et al., 2010; Parker, 2012).  
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Students required to enroll in developmental education courses face additional 

challenges. It is often the case that students enrolled in developmental courses are underprepared 

and less successful before entering the post-secondary institutions (Bettinger & Long, 2005). 

Additionally, the community college population is comprised of a diverse population including: 

minorities, low income and first generation students. Levin and Calcagno (2008) state that,  

The “remediation crisis” has surely become one of the most controversial issues in higher 

education in recent times. Large numbers of students accepted into colleges and 

universities are underprepared for the content and rigor of coursework at this level. And 

much of the under preparation involves academic skills that are foundational to learning, 

such as those used in mathematics, reading, and writing (p. 181). 

The purpose of developmental reading courses is to provide students with the skills they need to 

be successful in college and gain employment. The importance of literacy in young adulthood 

cannot be overlooked as literacy paves the way to success.  

Students’ self-perceptions and experiences in developmental courses also influence their 

ability to succeed academically. Shore et al. (2013) found that there was a significant increase in 

students’ perceptions of their reading skills even if their perceptions did not correlate with 

increased reading ability. Thus, student perceptions may shape motivation to persist in 

developmental coursework. Peterson, Burke, and Segura (1999) suggested that struggling readers 

require a desire for privacy, capacity for self-pacing, motivation, and immediate feedback. 

Technology and Remediation 

Even though much research exists on the problems surrounding developmental education, 

a gap exists in the literature regarding how to remedy this problem (Bettinger & Long 2005; 

Grubb, 2001). Moreover, there is a scarcity of information on the educational benefits of 

computer-assisted reading instruction at post-secondary institutions, specifically community 
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colleges. Few researchers have evaluated the effectiveness of technology on the educational 

outcomes of these students (Bettinger, Boatman, & Long, 2013).   

 Levin and Colcagno (2008) advised that a new methodological approach must be 

considered in content delivery for developmental instruction. Developmental reading courses 

provide the gateway to college level courses, therefore it is important to investigate effective 

reading interventions. It is also necessary to find instructional methods that provide students with 

the basic reading skills in a private and self-directed environment.  

Although few studies have implemented the use of computer-assisted instruction (CAI) 

for improving the reading skills of struggling readings, none of the programs have implemented 

a computer-assisted program similar to the MindPlay Virtual Reading Coach (MVRC). MVRC 

provides individualized instruction and immediate corrective feedback using instruction that 

encompasses all five components of reading as outlined by the National Reading Panel (NPR, 

2000), as well as instruction in grammar.  

A study on the effects of a computer assisted reading intervention, specifically MVRC, is 

important for several reasons. First, this study will add to the scholarly research because it will 

demonstrate the possible benefits of a computer-based reading intervention for community 

college students. In addition the study will attempt to reveal the role of student attitudes and 

perceptions on success in developmental reading programs and continuation in school. 

The proposed study is significant to improved practice because it is cost effective and 

time efficient. In addition, the proposed intervention offers students with an individualized 

learning opportunity tailored to their specific instructional needs. Students are in charge of their 

learning and are able to engage privately with the program. Most importantly this particular form 

of computer-assisted instruction has the potential to provide young adults with the reading skills 

they will need to be successful in post-secondary education.  
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Developmental reading courses are being scrutinized and deemed ineffective by 

administrators and politicians. As a result, administrators and practitioners are attempting to 

redesign developmental reading education (Bettinger et al., 2013). This study will attempt to 

provide policy makers and practitioners with an effective instructional strategy to consider in the 

redesign of developmental reading coursework to maximize the learning outcomes and self-

perceptions of community college students with low literacy skills. 

Purpose Statement 

This quantitative study will address the effects of a computer-based reading intervention, 

MVRC, on the reading and spelling achievement of community college students. In addition, this 

study will address any changes in student attitudes after participation in the MVRC intervention. 

I will use a one group pretest-posttest pre-experimental design. A one group pretest posttest 

experimental design is a form of quantitative research that includes the use of pretest data to 

determine baseline scores, the administration of an intervention or treatment, followed by a 

posttest to determine whether a change in the outcome has occurred (Creswell, 2014). Several 

tests from the Woodcock-Johnson Tests of Academic Achievement IV (WJ IV), as well as the 

Test of Silent Word Reading Fluency (TOSWRF-2), will be used to test the effects of the 

MindPlay Virtual Reading Coach (MVRC) intervention. The Adult Survey of Reading Attitudes 

(ASRA) will also be administered to explore whether there is a change in students’ attitudes after 

completion of the MindPlay Virtual Reading Coach (MVRC).  

Research Questions 

1. What are the effects of using a computer-assisted reading intervention (CAI), MindPlay 

Virtual Reading Coach (MVRC), for five weeks, on the word recognition, spelling, and 

reading rate of community college students? 
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2. Do students’ reading attitudes change over the course of the five week intervention of 

MVRC? 

Definition of Terms 

Computer-assisted instruction (CAI): An interactive instructional technique whereby 

a computer is used to present the instructional material and monitor the learning that takes place. 

Content-centered teaching: A teaching style that employs lecturing and formal discussion 

as a means to cover content coherently and systematically and measure student learning 

objectively.  

Developmental reading courses: The U.S. Department of Education (2003) defines 

developmental reading courses as “courses in reading for college-level students lacking those 

skills necessary to perform college-level work at the level required by the institution.” 

Developmental courses: Course that address the academic needs of underprepared 

students.  

Traditional methods: A teaching style in which technology is used very little and lectures 

are the primary teaching tool. 

Underprepared students: Students who are not academically prepared to successful 

complete college level course work. 

Non-traditional student: Typically older students who have family and work 

responsibilities and/or are enrolled in non-degree programs. Other variables used to characterize 

nontraditional students include residence, race, and gender factors. 

Capabilities: Abilities necessary to complete a task. 

Locus of Control: The extent to which people assume internal versus external control 

over their life events (Lefcourt, 2014). 

 Internal: Control over events comes from within oneself. 
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 External: Control over events affected by external factors. 
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Chapter 2: Literature Review 

Introduction 

The underprepared community college student lacks basic skills in at least one of three 

academic areas: reading, writing, and/or math (Tritelli, 2003). Approximately two-thirds of 

community college students nationwide are considered academically underprepared, and 

required to enroll in at least one developmental education course. (Anderson & Horn, 2012; 

Bailey et al., 2010; Levin & Colcagno, 2008). 

The majority of research on underprepared students and developmental education in 

community colleges usually places emphasis on student failure and lack of academic progress, 

rather than pathways to helping these students be successful. In addition to improved reading 

performance, it is important to consider the impact of student attitudes on their motivation and 

persistence in the classroom. Social emotional diversity stems from factors that contribute to the 

“non-traditional student” such as family, work, socio-economic status, and residence. Instead of 

focusing on academic failure, it is necessary to devote attention to methods and resources that 

provide students with the skills they will need to be successful and participate in college level 

courses. 

Furthermore, underprepared students face the additional challenge of completing 

developmental coursework before enrolling in college credit courses. This within itself can 

decrease student motivation and persistence to complete a degree, as enrollment in these courses 

often prolongs completion. It is essential that community colleges strive to educate students in 

need of remediation with instruction that targets the specific needs of the individual student using 

an effective and time efficient instructional method.   

Open access provides opportunities for students who may not otherwise attend college, 

and as a result community colleges are comprised of a diverse population. Age, race, income, 
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and academic preparation are just a few factors that differentiate the community college student 

from traditional four-year college students. Many students who enter community college are not 

academically prepared to be successful in a college setting. Underprepared students are often 

placed in developmental classes, and this lack of preparation contributes to the low success rate 

of these students (Bowen, Kurzweil, Tobin, & Pichler, 2006; Wyner, 2014).   

Demographic Characteristics 

Low income and minority students comprise a majority of the population of community 

colleges, and these students are significantly less likely to obtain a college degree (Wyner, 2014). 

By the age of twenty six, only ten percent of students from families in the lowest income quartile 

receive a bachelor’s degree, as compared to more than half of all students from families in the 

top income quartile (U.S. Census Bureau, 2012). Similarly only eighteen percent of African 

Americans and thirteen percent of Hispanics have a bachelor’s degree or higher, compared to 

thirty one percent of white adults (U.S. Census Bureau, 2012). It is also important to note that 

African Americans, Hispanics, and the lowest third of the income distribution are more strongly 

correlated to under preparation than any other student characteristics. Seventy percent of students 

in these three groups require at least one developmental class upon entering community college 

(Wyner, 2014). 

Non-traditional Student  

Within a community college setting, the traditional college student is no longer the 

typical college student. Community college students are comprised of a population with a wide 

range of diverse characteristics. Nontraditional characteristics include: age (over 1/3 are 24 or 

older), part-time status (more than 1/2 are part time), family structure (almost 1/3 are financially 

independent and 1/2 of those have dependents of their own), residence (13% of beginning 

students live on campus, 1/2 commute from off campus, and close to 1/3 live with family) (Deil-
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Amen, 2015). Non-traditional characteristics of community college students require that special 

consideration is given to their diverse needs when developing developmental coursework. 

Educational research tends to exclude community colleges and focus on four-year 

institutions. Rather than focus on academic obligations, community college research tends to 

prioritize the social and academic aspects. Although social aspects are indeed important, 

academic research is equally pertinent. As the non-traditional student becomes increasingly 

recognized as the norm, lack of research integrating non-traditional students is, “Inappropriately 

extending the minority experience to the majority” (Deil-Amen, 2011). In other words, the once 

defined minority is now actually the majority because the non-traditional student is no longer the 

norm. 

Adult Literacy 

A significant number of adults have difficulty with basic literacy skills. Approximately 

30 million adults lack the skills necessary to complete simple every day literacy activities 

(National Assessment of Adult Literacy (NAAL), 2003). The figures are worse for ethnic 

minorities; 24% of Blacks and 44% of Hispanics scored below basic literacy levels on the 

NAAL. This is an important statistic to consider as the population of community college students 

is highly comprised of ethnic and racial minorities. 

There is a body of research that targets the reading abilities of adults, and pinpoints 

specific components that contribute to a reading deficit (Durgunoglu & Oney, 2002; Fracasso, 

Bangs, & Binder, 2016). Results from studies have indicated that phonological awareness and 

decoding skills, as commonly identified in children, are essential components of reading 

instruction for young adults who are struggling with reading. As with children, phonological 

awareness has been found to be a predictor of adult reading ability. Adults who cannot read 

written material will also have a limited vocabulary due to lack of exposure to the written word. 
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Predictors of Adult Literacy 

Recent studies have focused on the predictors of adult literacy. Durgunoğlu and Öney 

(2002) determined that the predictors of reading ability of adults were similar to those of 

children. The participants were 50 randomly selected women from a cohort of five classes in the 

Functional Adult Literacy Program (FALP). The participants were native speakers of Turkish 

with limited schooling. The Turkish orthography is more consistent than English in phoneme-

grapheme mappings. Participants were given pre and posttests created by the researchers in letter 

recognition, word recognition, spelling, phonological awareness, and listening comprehension. 

Descriptive results as well as a multiple regression analysis were used to analyze the results. The 

researchers found that adult learners who received 90 hours of explicit instruction in phonics and 

phonemic awareness made significant gains in letter and word recognition, spelling, phonemic 

awareness, and reading comprehension skills than those who did not receive explicit instruction.   

  Fracasso, Bangs, and Binder (2016) conducted a study to understand how phonological 

decoding and morphological awareness contributed to spelling, vocabulary, and comprehension. 

Sixty-three participants were selected from three Adult Basic Education (ABE) centers with a 

total of 55 participants who completed the study. The participants completed a battery of tests 

that assessed skills in phonological decoding, morphological awareness, spelling, vocabulary, 

and comprehension. Fracasso et al. found that phonological awareness and morphological 

awareness were strong predictors of spelling, vocabulary, and comprehension. In addition, 

morphological awareness indirectly contributed to reading comprehension through vocabulary 

knowledge. Furthermore, the study provided an understanding of the relationship among reading 

skills that suggested including the five essential components of reading instruction into the 

reading curriculum of adult learners. 

Reading Skills of Adult Learners 
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Models describing the relationship among component reading skills of adolescents and 

adults with low literacy suggest a variety of literacy component skills to be considered for 

understanding adult literacy (MacArthur, Konold, Glutting, & Alamprese, 2010; Mellard & Fall, 

2012; Mellard, Fall, & Woods, 2010; Sabatini, Sawaki, Shore, & Scarborough, 2010). For 

example, MacArthur et al. (2010) sought to identify Adult Basic Education (ABE) learner 

profiles in the following core reading components: decoding, word recognition, spelling, fluency 

and comprehension. The study included 486 participants (334 native English speakers and 154 

non-native English speakers) from twenty three ABE programs. Two tests of word recognition 

decoding, fluency, and reading comprehension were administered to participants. Three models 

of instruction were evaluated including a two-factor model with word level and comprehension 

factors, a three-factor model that separated fluency from word level and comprehension, and a 

five component model that included the five reading components. A confirmatory factor analysis 

test was used to compare the three models. MacArthur et al. (2010) found that the five 

component model was the most effective in increasing reading achievement. The implication of 

this study was the importance of considering the five components of reading instruction when 

planning curriculum for adult learners in developmental reading courses.  

Mellard et al. (2010) conducted another study that demonstrated the importance of 

teaching word recognition and decoding skills to adult learners. Data were collected from a 

population of 174 adults participating in a literacy program. A path analysis of component 

reading skills was performed to determine the effect of these skills on reading comprehension. 

The Qualitative Reading Inventory-3 and the Test of Silent Word Reading Efficiency were 

administered to participants. Results indicated that adult readers functioned similar to young 

readers and relied on word recognition to comprehend text. Therefore it is important that 

instruction delivered in developmental reading classes focuses on improving word recognition 
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skills in addition to working on comprehension skills. Providing adult learners with 

individualized instruction in decoding and word recognition skills would ultimately improve 

their comprehension skills. 

Dietrich and Brady (2001) selected participants for three groups which included adult 

skilled readers, adult less skilled readers, and adolescent reading age controls. There were 50 

adult participants and 25 typically achieving seventh and eighth graders who had word 

identification skills similar to the less skilled adult readers. Assignment to groups was based on 

reading ability measured by the Word Attack and Letter-Word identification tests of the 

Woodcock- Johnson III. After assignment to groups additional measures included confrontation 

naming (47 word naming task), spelling tasks, and pseudo word repetition tasks. Dietrich and 

Brady (2001) found that adults with limited reading ability scored lower than skilled adults on a 

pseudo word reading task that required phonological awareness skills. The results confirmed the 

importance of incorporating phonics instruction into curriculum design for adult learners. 

Developmental Reading Programs 

Although previous studies have used test scores to provide evidence of the variance and 

skills of adult learners, there is scant research on how to effectively teach these skills to adult 

learners. The purpose of remediation is to provide students with the skills they need to be 

successful in college credit courses. The research surrounding effective developmental programs 

is grim, and deems developmental programs as ineffective. There is limited research on how to 

teach word recognition skills to adults and the impact of this instruction on reading achievement. 

Underprepared students struggle to complete developmental coursework in a time 

efficient and successful way. Research shows that students placed in developmental classes do 

not benefit from these classes, and when compared to underprepared students who do not take 

these classes, there is no difference (Deil-Amen, 2011). Findings from a study of 100,000 
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community college students in Florida indicated that remediation had no effect on retention, 

transfer rates, or degree completion (Calcagno & Long, 2008). Furthermore, Martorell and 

McFarlin (2010) asserted that students enrolled in remediation coursework tended to enroll in 

fewer years of college and had no impact on college retention. However, this is not to say that 

underprepared students are not in need of the skills taught in developmental courses, rather 

methods need to be developed and implemented that provide the basic skills education that is 

lacking, in a time efficient manner while at the same time providing relevant and individualized  

content. 

Successful Remediation Combining Developmental and Credit Courses 

 The following models are examples of developmental programs that provided 

developmental coursework in a time efficient and effective manner.  

Integrated Basic Education and Skills Training (I-BEST) (Levin & Kater, 2012). I-

BEST was developed by the Washington State community college system. The program was 

designed to provide developmental instruction concurrently with content through co-teaching 

courses. A developmental instructor was paired with the content instructor so students were able 

to develop basic skills while progressing through a specific content area. Pairing instruction in 

this way allowed instructors to provide basic skills instruction in an effective and meaningful 

way. Students were able to apply newly learned skills to content that was meaningful to them. 

The result was that students were able to learn basic skills while engaging in something 

interesting. In addition classes were not “dumbed down,” instead student expectations remained 

high. A study completed in 2009 in Washington on students involved in I-BEST found that 

students had better outcomes in persistence, basic skills tests, and completion than students in 

traditional developmental courses (Levin & Kater, 2012). 
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El Paso Community College (Levin & Kater, 2012). El Paso Community college in 

Texas had been recognized for reducing the need for remediation though testing non-traditional 

students before they arrived at college. After students were tested they were provided with 

refresher courses in math, reading, and writing so they were less likely to fail placement exams. 

In addition there was a partnership between the community colleges and the K-12 school 

districts. This partnership worked together to provide students with intense preparation over the 

summer to those whose test results showed that it was needed. These efforts proved to be 

successful. Between 2003 and 2009 the number of students attending El Paso Community 

College who needed developmental courses was reduced by fifteen percent in all three subject 

areas. 

Developmental reading programs are the target of much criticism. As evident in the 

previous developmental programs, there are community colleges that have developed programs 

deemed successful; however the focus is on comprehension and content instruction. Although 

this is important, it fails to address the need for teaching students how to read. Often times 

students exit high school without the skills necessary to read basic literacy text. Therefore, 

focusing a study on the effects of instruction in word recognition, spelling, and reading rate on 

young adult learners may provide important information for teaching young adults the reading 

skills that are necessary to succeed in college. 

Computer Assisted Reading Instruction  

 There is a limited amount of research on the use of Computer Assisted Instruction (CAI) 

to teach developmental reading at the community college level (Bueno-Alastuey & Perez, 2014; 

Nguyen, Fichten, King, Barile, Mimouni, Havel, & Asuncion, 2013; Vassiliou, 2011). One study 

reported on the use of CAI with community college students with dyslexia (Nguyen et al., 2013). 

The CAI’s that were reported as useful by the students included technologies intended to assist 
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students with reading and writing difficulties rather than provide instruction. However, Nguyen 

et al., concluded that there was inadequate opportunity and lack of resources to efficiently 

implement the use of CAI’s at the community college level. 

Bueno-Alastuey and Perez (2014) researched a blended approach, and combined face to 

face instruction with CAI to teach language. CAI tasks included using websites, Microsoft Word, 

Skype, revision software, and a virtual platform. Participants valued the use of ICT’s to learn 

language even if they had not used computers readily in the past. This finding implied that even 

if students were initially uncomfortable with the blended approach due to lack of computer 

experience, they valued the use of technology by the end of the course. Students appreciated the 

use of technology and believed that it could increase motivation. In addition the use of 

technology could also provide immediate corrective feedback, which is often lacking in larger 

classes (Bueno-Alastuey & Perez, 2014). 

Vassiliou (2011) conducted a study with the intent of improving student test scores on the 

standardized placement test ACCUPLACER using the commercially developed CAI, 

A+Advancer, to avoid placement in developmental reading classes. One hundred eighty first 

time community colleges students participated in the program. A pre-post single group design 

was used to measure the results. The participants showed significant growth in all areas of the 

ACCUPLACER. These results indicated that CAI is an efficient and resourceful way to provide 

developmental education to community college students. In addition, retention and success rates 

of students who advanced one developmental course were higher than students in non-traditional 

courses. Although the A+Advancer proved to deliver effective results, the research did not 

identify specific reading skills, rather the intervention was aimed at improving ACCIPLACER 

test scores. However, the results of this study supported the use of and benefits of CAI to 

improve the reading achievement of community college students. 
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Other studies have targeted the use of technology as supplemental devices. Although the 

technologies may be computer-based they are not designed to teach reading skills, but rather 

accommodate the needs of students. It is important to distinguish between CAI programs that 

deliver instruction and computer programs that accommodate and or modify instruction. 

However, these distinctions are not always present in the current research literature. 

Of the studies that have implemented the use of a CAI to teach basic reading skills, none 

of the programs delivered instruction similar to the type of instruction provided by the MindPlay 

Virtual Reading Coach (MVRC). MVRC is an effective online reading program that improves 

reading skills quickly and efficiently. It enables students with diverse skills and instructional 

needs to read accurately and fluently. In addition, MVRC provides explicit individualized 

instruction to meet the specific needs of students.  

 To date, limited research has been conducted on the MVRC intervention. This is partially 

because the online program has only been available for two years. In addition, the research that 

has been conducted has only included participants in K-12. This research has, however, indicated 

positive results with the use of the program with younger students. For example, Schneider, 

Chambers, Mather, Bauschautz, Bauer, and Doan (2015) found that second-grade students who 

received the MVRC intervention had increased reading achievement in fluency and spelling 

when compared to a control group.   

Advantages of CAI 

CAI has several distinct advantages as opposed to traditional reading instruction. These 

include: flexibility and convenience, individualized instruction, self-paced instruction, clarity and 

structure, immediate and frequent feedback, increased privacy and less threat or stigma, and 

efficiency. These factors are of particular importance when considering the characteristics and 

needs of inadequately prepared community college students. 
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Flexibility and Convenience 

CAI provides students with flexibility and convenience not available in a traditional 

classroom setting. If students have access to a computer with internet service they are able to 

participate in the program at preferred locations and a time convenient and adaptable to their 

personal schedules. Flexibility is important for students enrolled in community college courses, 

as often times these non-traditional students have other responsibilities such as work and/or 

family obligations. CAI allows students to complete coursework at a time of day that is 

convenient and most productive for them. 

Individualized Instruction 

CAI also provides individualized instruction and educational content that is specific to 

each student’s individual needs. Embedded assessments ensure that students are engaging in 

content that targets specific skill weaknesses. Mastery of specific skills leads to a progression of 

skills with a higher level of complexity. Individualized mastery of skills means that students are 

not spending time working on skills that they have mastered, and students who have not 

mastered the skill are able to engage in lessons that reteach the content. This type of 

individualization is difficult to provide in a traditional classroom setting. 

Self-paced instruction 

CAI allows students to work at their own pace. If a student finds the content difficult they 

can work slowly without the pressure to work at the same speed as the rest of the class. 

Conversely if a student is finding the content easy then they may move ahead at a quicker pace. 

The ability to provide self-paced instruction in this way means students will be able to progress 

at a rate that is comfortable and adequate to meet their academic needs.  

Clarity and Structure 
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Compared to traditional instruction, CAI may appear to students to be clear, more 

explicit, sequenced, and structured. Tutorials, drill-and practice sessions, and assessments are 

pre-programmed and although they have been developed by humans, they are less subject to 

human variables that sometimes make teaching and learning difficult.  

Immediate and Frequent Feedback 

CAI provides immediate and frequent feedback which is not always the case in the 

traditional classroom. Instructors do not have the ability to grade and assess students in an 

efficient manner because of the large number of students in a classroom. Even with immediate 

feedback, it is often difficult for teachers to address the difficulties that students may have. CAI 

has the capacity to provide immediate feedback and re-teach and assess skills as needed.  

Increased Privacy and Less Threat or Stigma 

In addition to providing individualized and self-paced learning, CAI provides students 

with privacy and a less-threatening environment than the traditional classroom. Students often 

feel self-conscience about their poor reading ability and if given the opportunity to work in a 

private setting without the risk of embarrassment, they may be more willing to engage in the 

content. Students may feel more comfortable asking for help and reviewing difficult material if 

they know their classmates are not listening and watching.  

Efficiency 

As mentioned previously, underprepared students are often placed into developmental 

classes and are unable to complete school in a timely manner, and as a result become 

disinterested. It is often the case that students have to take at least one year of developmental 

coursework and therefore they need to spend more time in college. This extended time can lead 

students to become frustrated with the time commitment and this impacts their motivation to 
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continue in the college. Allowing students the opportunity to complete developmental course 

work in an efficient manner would also encourage them to aspire to completion while reducing 

their frustration. In turn, this would increase their motivation and persistence.  

Student Attitudes and Perceptions 

 In addition to understanding the importance of teaching basic reading skills to 

underprepared students enrolled in developmental classes, it is equally important to investigate 

the impact of student attitudes and perceptions on academic success. The following sections 

include important theories regarding student attitudes and perceptions on academic success and 

persistence. 

Self-Efficacy 

 An important psychological theory for understanding underprepared students is self-

efficacy, defined as "students' beliefs about their capabilities to produce designated levels of 

performance that exercise influence over events that affect their lives" (Bandura, 1997, p. 71). 

Beliefs about self-efficacy shape choices of activities, careers, environments, and thereby lives. 

Perceptions of academic ability and expectations for academic performance are significantly 

related to college persistence (Covington & Dray, 2002). Low self-efficacy in underprepared 

students as demonstrated by lower expectations and lower ability ratings than college-ready 

students can decrease motivation. Despite the fact that self-efficacy beliefs are specific to subject 

areas or domains, these beliefs and subsequent performance can be enhanced by focusing on 

success in other subject areas and developing positive beliefs (Bandura, 1994; Grimes & David, 

1994). 

Shaw and Berg (2008), conducted a study that assessed the effects of a Word Study 

Intervention on spelling accuracy in adult learners. Participants completed the Word Study 

intervention, a post intervention self-efficacy scale, and follow up interviews. The survey 
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required participants to rate themselves on five statements using a five-point Likert scale. Follow 

up interviews consisted of open ended questions devised from the ratings participants reported 

on the survey. Participants’ revealed three dominant themes; an increase in self-efficacy, a 

greater awareness of phonics, and an appreciation for the convenience of the method. 

Participants were able to pinpoint specific areas of improvement with spelling and decoding. 

Awareness of these reading skills gave participants a sense of pride and accomplishment. Overall 

participants reported greater self-efficacy and self-esteem in response to the intervention. 

Locus of Control 

Locus of control is the extent to which people assume internal versus external control 

over their life events (Lefcourt, 2014). People with an external locus of control believe that 

certain events occur because of external and uncontrollable forces. As a result students with an 

external locus of control tend to engage in behaviors that reinforce failure. In contrast, people 

with an internal locus of control attribute success or failure to the self and believe that they are in 

control over particular situations. Students with an internal locus of control tend to perform 

better academically because they believe they have control over their own learning process and 

assume responsibility for their own successes and failures (Nunn & Nunn, 1993). Furthermore, 

locus of control is positively related to motivation and independence (Nelson & Mathias, 1995).  

 Martin, Galentino, and Townsend (2014) interviewed community college graduates in a 

large public community college in the Southeastern United States. The students who were 

successful and able to overcome academic under preparedness were motivated, self-empowered 

students. Students wanted to take control of their own problems and sought solutions 

independently. In addition, students placed in developmental classes did not take advantage of 

tutoring services. Although students did not take advantage of these services, they did embrace 

the opportunity for a second chance. 

http://www.sciencedirect.com.ezproxy2.library.arizona.edu/science/article/pii/S019188691630229X#bb0100
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Grimes (1997) collected data from 91 underprepared students and 49 college ready 

students from an open admission community college. Several assessments were used to measure 

learning strategies, locus of control, and self-esteem. The results of the research indicated that 

underprepared students demonstrated a more external locus of control, suggesting that 

underprepared students felt they had less control over their environment and actions. Therefore, 

locus of control may be just as important as student perceptions for increasing academic 

achievement in reading. 

As discussed, allowing students to have the opportunity to work independently and 

remain in control of their own learning is a potential benefit for community college students. It is 

often the case that young adults are embarrassed by their inability to read. Providing students 

with the opportunity to learn skills that are typically taught in elementary school in a private 

setting, may enable students to engage more readily in the learning process. 

Motivation 

Motivation is another important student characteristic to consider. Students need to feel 

as though participation in developmental classes are worthwhile and important to their success. If 

students do not make this connection then it is likely that they will be less motivated and 

therefore may not complete the required class(s). Although underprepared students may not 

enjoy the process of learning, they are motivated to pass courses and obtain a degree. If students 

could make connections between basic skills and college level courses, it is likely they would be 

more motivated to succeed. 

 Extrinsic motivation has been found to impact student persistence in college. For 

example, Liao, Edlin, and Ferdenzi (2016) examined how self-efficacy and motivation affected 

student persistence in college. Two forms of motivation were studied, intrinsic, and extrinsic 

motivation. Intrinsic motivation is engagement in an activity for one’s own sake; extrinsic 
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motivation is engagement for reasons outside one’s self such as money or social pressures. Liao 

et al. (2016) found that extrinsic motivation had an effect on student persistence but intrinsic 

motivation had no effect. This implies that student motivation is driven by outside sources and 

does not come from within.  

Academic Achievement Aligned with Student Attitudes and Perceptions 

 In addition to the importance of teaching young adults the basic skills necessary to read 

text, it is important to align this instruction in a way that provides positive emotional support to 

students. Several studies have addressed the impact of student attitudes and perceptions on 

academic persistence and retention. A few of these studies addressed the implication of literacy 

skills on the emotional outcomes of students. Hughs-Hassell and Rodge (2007) found positive 

correlations between reading achievement and reading practices. Participants reported significant 

changes in reading ability even if this ability did not correlate with their achievement. Student 

perceptions of reading ability did not always correlate with actual reading achievement; 

however, increased student perceptions of ability resulted in an increase of reading in general. 

This engagement in reading itself, could improve reading ability indirectly with more frequent 

exposure to materials. 

Based on Martorell and McFarlin’s (2010) findings, Scott-Clayton and Rodriguez (2015) 

suggested that remediation negatively affects the persistence of community college students. 

When students take a college readiness placement test, and are required to take a developmental 

course, students are labeled as underprepared before they even begin their coursework. This 

often sends a message to students that they are not ready for college and will not be successful. 

As a result, placement in developmental courses often leaves students with feelings of 

discouragement and defeat. 

 



33 

Importance of CAI and Student Attitudes and Perceptions 

 Current studies lack a careful examination of the use of an individualized CAI to teach 

reading to adult learners. The majority of the research on remediation at the community college 

level focuses on effective meaning making strategies and content based instruction. Although 

this instruction may be appropriate at some level within the developmental sequence, it is 

essential to meet the needs of students who lack the basic skills to read functional text. Many of 

these students still need to learn how to read. Although this may be considered the responsibility 

of the elementary and secondary school systems, many community college students still lack 

basic reading skills.  

 As discussed in this literature review, there is evidence that a phonics-based approach to 

teach reading to adults who lack basic literacy skills is an effective instructional approach. 

However, this approach is difficult to teach in the community college setting, as instruction 

needs to be specific and individualized. MVRC places students according to skill level; therefore 

students will receive phonics skill lessons only if they show skill weaknesses in that area. In 

addition, it is apparent from the current literature, that the use of CAI to teach basic reading skills 

including word recognition and spelling using a phonics-based approach is not readily available. 

Therefore conducting research on the use of MVRC to teach basic reading skills to community 

college students is a valuable addition to the present literature and pedagogical approaches. 

In addition to filling the gap on effective reading instruction, it is hopeful that this study 

will provide information that links the importance of student attitudes to the use of MVRC. It is 

not only important to find effective instruction, it is also important to ensure that the intervention 

is socially acceptable and that students will be motivated to use the program as well as broaden 

their reading experiences. From a pedagogical point of view, CAI could increase student 
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motivation and persistence as well as increase individualized practice and feedback, which are 

often lacking in big classes. 

Conclusion 

 In order to provide underprepared students with developmental coursework that teaches 

basic reading skills, and fosters the emotional support required to be successful in community 

college, new strategies need to be implemented, researched, and evaluated. To date, little 

research exists that explores these issues. This research needs to include coursework that is 

effective, time efficient, and relevant to student interest. In addition, the research should focus on 

the behavioral components that affect student success and motivation. Future research that 

focuses on these two components would provide important information to improve retention and 

completion rates of underprepared community college students. 
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Chapter 3: Methods 

 This study had two main purposes. The first purpose of the study was to examine the 

effects of MVRC on the reading and spelling achievement of community college students. The 

second purpose was to explore whether or not students’ perceptions and attitudes changed after 

participation in the MVRC program. 

The following research questions were addressed in this study: 

3. What are the effects of using a computer-assisted reading intervention (CAI), MindPlay 

Virtual Reading Coach (MVRC), for five weeks, on the word recognition, spelling, and 

reading rate of community college students? 

4. Do students’ reading attitudes change over the course of the five week intervention of 

MVRC? 

Preparing to Conduct the Study 

 Prior to beginning this study the researcher initiated the process of determining if human 

subjects review was required from the University of Arizona’s Internal Review Board (IRB). The 

IRB determined that the research was exempt and a letter was received via email on May 26, 

2016 (See Appendix A for notification letter). 

Description of Quantitative Methods 

 The methodology of this study was a pre-experimental design with the purpose of testing 

a computer-based online reading intervention on a group of students who were placed in a 

developmental reading course based on the results of the Computer-Adaptive 

Placement Assessment and Support System (COMPASS) assessment. The COMPASS 

assessment is a standardized testing instrument used by Pima Community College to place 

students in the appropriate developmental coursework.  
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Quantitative research design is a post-positivist worldview. This worldview is based on 

the assumption that a cause, or treatment, influences an outcome, and this treatment is 

measurable and observable (Creswell, 2014). A key assumption of quantitative methods is that 

research begins with a theory, followed by data collection using instruments based on measures 

recorded by the researcher. Finally researchers use the data to find relationships among variables. 

It is important to examine methods and conclusions for validity and reliability.  

 Description of the design. Experimental research is used to determine if a treatment has 

an effect on an outcome (Creswell, 2014). This study had a quasi-experimental design because 

participants were not randomly selected. 

 Survey Research is a quantitative description of attitudes of a sample of a population. A 

Likert Scale was used to determine if student attitudes and perceptions changed after using 

MVRC.  

Participants. A quasi-experimental design was used because students were assigned to a 

classroom, therefore it was a naturally assigned group (Creswell, 2014). Pima Community 

College sponsored a “Boot Camp” for students who placed in the lowest percentile on the 

COMPASS English Language Arts (ELA) assessment. The objective of the program was to 

provide students with the necessary reading skills so that they could be successful in content 

level courses.  

 Participant selection was conveniently selected because the intervention was offered to 

students in need of developmental reading instruction. The students who participated in the 

program were referred by an academic advisor at the college. Prior to participation in the study 

students were given a description of the study and student informed consent was obtained (See 

Appendix B). 
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Students were expected to attend class once a week for 2.5 hours to meet with the 

instructor to discuss any questions and concerns about the program. The students were required 

to complete the program independently on days that they did not attend class. On the first day of 

class students received a log-in for MVRC and completed pre-test assessments. The pre-

assessments were designed to measure word recognition, spelling, reading rate, and reading 

attitudes. Post-tests of the same measures were given at the completion of the program. 

Independent Variable. The independent variable was the MVRC intervention. The 

independent variable is described in more detail in the upcoming section. 

Dependent Variables. There were two dependent variables in this study. One dependent 

variable was the effect of MVRC on the word recognition, spelling, and reading rate of students 

who participated in the intervention. The second dependent variable was the effect of MVRC on 

students’ reading attitudes. 

Experimental Treatment. The MVRC intervention is hosted on remote servers and 

accessed via the Internet. When students initially access the program, they are directed to a 

diagnostic assessment which is used for tracking and placement. Progress monitoring is 

delivered every fourteen days. All assessments are computer adaptive and instructional items 

delivered to a student increase or decrease in difficulty in response to that student’s performance. 

The first level of instruction to which students are directed is characterized as mastery level. 

Mastery level activities include phonemic awareness, phonics, and grammar for meaning. 

Placement within mastery activities is dependent upon diagnostic assessment scores, and content 

within each lesson is adaptive in response to student performance. Instructional activities are 

delivered using video clips of the student’s assigned reading coach. Reading coaches include 

speech and language pathologists (SLPs) and other specially trained individuals of diverse age 

and ethnicity, using scripts and other instructional content developed with the assistance of 
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certified SLPs. The presentation of instructional video clips varies in response to student 

performance. As an example, a student who submits the response “frase” when asked by the 

reading coach to type the word “phrase” will see a video clip in which the reading coach advises 

the student that the /f/ sound can have different spellings. If the student again fails to spell the 

word correctly, another video clip will appear in which the reading coach reminds the student 

that in words of Greek origin the /f/ sound is spelled using the digraph “ph.”  

The phonemic awareness component of MVRC contains three lesson sets of increasing 

difficulty, while the phonics and grammar components contain five lesson sets of increasing 

difficulty. Each lesson set contains up to 20 different presentations of lesson content. If 

assessments reveal that a student fails to master at least 90% of the content assigned for a lesson, 

the lesson will be presented in a different format until all of the lesson’s alternative presentations 

have been viewed.  

The MVRC intervention allocates instructional time based on student performance. Skills 

and activities in which a student demonstrates the greatest proficiency receive the least amount 

of instructional time, while skills and activities in which a student demonstrates the least 

proficiency receive the greatest amount of instructional time. Once a student has demonstrated 

90% proficiency or better on required mastery level activities, he or she begins proficiency level 

activities, including fluency and vocabulary lessons. Structured spelling and comprehension 

activities are integrated into the core skills associated with each lesson. The time devoted to 

proficiency level activities varies in relation to the student’s performance on mastery level 

activities. 

Components of the Intervention. MVRC is a fully-developed, commercially distributed 

multi-component reading and language arts curriculum delivered via the Internet. The program 

delivers explicit, responsive, and computer-adaptive instruction in the five essential elements of 
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reading recommended by the National Reading Panel (NRP; 2000) (1) phonemic awareness, (2) 

phonics, (3) fluency, (4) vocabulary, and (5) comprehension. The program also includes an 

additional element of grammar for meaning. Immediate formative feedback is provided to 

students while they interact with program content to increase motivation and engagement. 

Furthermore, MVRC requires mastery (typically 90%) on initial concepts and skills before new 

concepts and skills are introduced, ensuring that students do not have gaps in foundational 

knowledge while promoting retention of learned content (See Guskey, 2010). 

 MVRC is used in schools and districts throughout the country, including the El Paso 

Independent School District, the Scott County School District, the Avon Community School 

Corporation, and the South Madison Community School Corporation. The MVRC intervention 

has received endorsement by the Council of Administrators of Special Education (CASE, 2014), 

an affiliate of the Council for Exceptional Children (CEC), and has received the Bessie Award 

(2014, 2010), the Tech & Learning 29th Annual Award of Excellence (2011), and the ISTE Best 

in Tech Award by Scholastic Administrator Magazine (2010). 

The MVRC intervention is designed to be used by students as a supplementary reading 

program, and/or an intensive intervention. The software developers recommend a minimum of 

thirty minutes of program use, four to five days each week. Developers note that measurable 

improvements in achievement will require at least twenty hours of program use, however, 

students with learning disabilities, such as dyslexia, will require additional time on the program 

before experiencing measurable benefits.  

Treatment Integrity. Two additional graduate students were present during the pretest 

session. One additional graduate student was present during the posttest session. Data from the 

MVRC intervention was available to the instructor, including the date and duration of student 

response and engagement with the intervention.  
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Measures 

Students were administered several standardized assessments at the beginning and end of 

the study. The tests included were the Test of Silent Word Reading Fluency (TOSWRF-2) 

(Mather, Hammill, Allen, & Roberts, 2004); Woodcock Johnson IV (WJ IV ACH) tests of 

Letter-Word Identification, Word Attack, Sentence Reading Fluency, Word Reading Fluency 

and Spelling (Schrank, Mather & McGrew (2014); and the Reading Analysis and Prescription 

System (RAPS) which is part of the MVRC program; and the ASRA. 

TOSWRF-2 

The TOSWRF-2 is a standardized pencil-and-paper test that can be administered 

individually or to groups. Words are presented with no spaces between them and the object is to 

draw lines between as many word boundaries as possible within the allotted time. The 

TOSWRF-2 employs a graded word list in which the vocabulary and complexity of words 

progressively increase in difficulty. A counterbalanced measure design was used with two 

different forms to accommodate the study’s pre-post design. The TOSWRF-2 takes only a few 

minutes to administer, and it is a reliable measure of reading rate and accuracy (i.e., fluency), 

skills explicitly targeted by the MVRC intervention. The TOSWRF-2 was normed on a nation-

wide sample of over 2,429 participants, ranging in age from six years and three months to 24 

years and 11 months. These participants were derived from 35 states, and participant 

demographics closely resembled national demographics reported in the 2011 census. Test re-test 

and alternate form reliabilities ranged from 0.84 to 0.91 (Retrieved from www.proedinc.com). 

WJ IV ACH 

 Three tests from the WJ IV ACH were used to assess spelling, phonics knowledge, and 

word reading skills. These tests included: Spelling, Word Attack, and Letter-Word Identification. 
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 Spelling. The Spelling test of the WJ IV ACH was selected as a measure of real word 

spelling knowledge, another skill explicitly targeted by the MVRC intervention. The Spelling 

test is available in two alternate forms, accommodating the study’s pre-post design. Spelling is a 

pencil-and-paper test that involves the spelling of orally-administered words of gradually 

increasing difficulty. The Spelling test requires the student to apply letter-sound knowledge and 

knowledge of common spelling patterns. Students are given 1 point for each correctly 

pronounced spelled word and zero points for each incorrectly spelled word. 

Word Attack. The WJ IV ACH Word Attack test was selected as a measure of phonics 

knowledge, a skill explicitly targeted by the MVRC intervention. This test is administered orally 

and measures a student’s ability to demonstrate their knowledge of phonic skills by decoding 

nonsense or “made up” words. A low score on this test suggests a lack of phonics and 

syllabication skills. Students are asked to read nonsense words aloud and are given 1 point for 

each correctly pronounced nonsense word and zero points for each incorrectly pronounced 

nonsense word. 

Letter-Word Identification. The WJ IV ACH Letter-Word Identification test was 

selected as a measure of word recognition. This test measures a student’s ability to read familiar 

words that gradually increase in difficulty. The test is administered orally and students receive 1 

point for each correctly pronounced word and zero points for each incorrectly pronounced word.  

Word Reading Fluency. The WJ IV ACH Word Reading Fluency Test was selected to 

measure word recognition and fluency. Out of a row of four words, the student circles the two 

words that go together in meaning as quickly as possible (e.g., stop, red, house, green). Students 

are timed for three minutes and given 1 point for each correct response and zero points for each 

incorrect response. 
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Sentence Reading Fluency. The WJ IV ACH Sentence Reading Fluency test was 

selected as a measure of reading fluency. This test measures a student’s ability to read simple 

sentences quickly and decide if they are true or false. The student circles "Y" or "N" on an 

answer sheet, responding accurately to as many items as possible in the allotted time (e.g., 

Horses can fly. Y / N). Students are timed for three minutes and given 1 point for each correct 

response and zero points for each incorrect response. 

Validity of the WJ IV ACH 

 The WJ IV ACH was co-normed on a stratified random sample of 7,416 participants 

ranging in age from 2 to >90 years, over 3,891 of whom were grade school students at the time 

of administration (Schrank et al., 2014). Norming and technical analyses were performed in 

accordance with the Standards for Educational and Psychological Testing (American Educational 

Research Association, American Psychological Association, and the National Council on 

Measurement in Education, 2014). 

Reading Analysis and Prescription Screener 

 The  MindPlay Universal Screener, formerly known as RAPS, is a  universal screener 

designed to quickly and continuously assess and diagnose student’s strengths and weaknesses in 

reading including word reading, listening vocabulary, eye-tracking, and spelling. The screener 

establishes a baseline for each skill area and measures student progress adapting complexity 

based on a student’s responses. In addition, the universal screen provides reports that include the 

following: baseline and progress reporting, comprehensive graphic and tabular reporting, district, 

school and class reports. The student reports measure comprehension grade level, fluency (words 

per minute), phonics, phonemic awareness, vocabulary grade level, and visual tracking. 

Adult Survey of Reading Attitudes 
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The purpose of a survey is to generalize from a sample to a population (Creswell, 2014 p. 

157). The ASRA (Smith, 1990) was used to describe student perceptions of self-efficacy, locus 

of control, and reading ability. The survey provides immediate feedback regarding student 

perceptions and allowed for consistent pre and post measures.  

The ASRA was developed by M Cecil Smith, Ph.D. The survey was developed from the 

Survey of Reading Attitude, Intermediate Form (Wallbrown, Brown, & Engin, 1978); a survey 

designed to measure the reading attitudes of children. Smith (1990) adapted forty items from the 

original scale and piloted and tested the ASRA to ensure the items were consistent with adult 

attitudes. 

The ASRA consisted of 40 statements related to adult reading attitudes (See Appendix 

C). Participants responded to the statements on a five-point Likert-type scale (5 = "strongly 

agree"; 4 = “agree”; 3 = “uncertain”; 2 = “disagree”; 1 = "strongly disagree"). Five dimensions of 

reading attitudes were represented by five subscales determined via factor analysis. The 

subscales were as follows: (1) reading activity and enjoyment (12 items); (2) anxiety and reading 

difficulty (11 items); (3) social reinforcement (6 items); (4) modalities (6 items); and (5) reading 

assistance (2 items).  

The ASRA has proven useful in obtaining modest predictions of adults' reading activities 

(Smith, 1990). The survey has been shown to have high reliability (Cronbach's alpha = .93; test-

retest = .87). In addition, the ASRA was significantly correlated with another measure of reading 

attitude, thereby providing further evidence for the construct validity of the ASRA. The ASRA 

was also administered as a pre and post test measure. 

Experimental Procedures 

A pre-experimental design was used because a single group of students received an 

intervention and there was no control group (Creswell, 2014). The intervention was offered to 
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students who were required to complete a developmental reading course in the fall. However the 

developmental course would not be offered due to a cut in state funding. Therefore, a control 

group was not appropriate as students would not receive reading instruction at all. If the results 

of this study show that MVRC does have a positive effect on student achievement, it is possible a 

follow up study with a control group would be implemented.  

Internal Threats to Validity  

 This pre-experimental within group design was testing the effect of the MVRC 

intervention on one group of community college students. Therefore internal threats to validity 

include testing and instrumentation threats to validity (Creswell, 2014, p. 175). Participants may 

become familiar with the outcome measure and remember the previous responses for later 

testing.  

External Threats to Validity 

 Potential threats to external validity include the interaction of selection and treatment 

(Creswell, 2014, p. 176). Because the participants may include a limited range of characteristics, 

the researcher cannot generalize to individuals who do not have these same characteristics. 

Therefore, the researcher will not generalize the results. If the intervention proves to have 

significant effects, the researcher will attempt to replicate this study at a later date. However it is 

important to note that MVRC has been implemented with students between the grades of K-12 

and has been shown to have positive effects on students’ reading and spelling achievement 

(Schneider et al., 2015).  

Data Collection 

Participating students were assessed twice over the course of the study using the Letter 

Word Identification, Word Attack, Word Reading Fluency, Sentence Reading Fluency, and 

Spelling tests of the WJ IV ACH IV, the TOSWRF-2), RAPS 360, and the ASRA.  
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Data Analysis  

Raw from the WJ ACH IV and the ASRA were used to complete the analysis. Scores did 

not need to be converted to standard scores because all subtests were from the same battery of 

tests so there was no variance within the scores.  

Post-test analyses  

A paired t-test was used to measure if there was a significant difference between the 

pretest scores and the posttest scores. This type of analysis was selected because there was only 

one group participating in the study, therefore results could only be determined for the 

participants in this study and will not be generalized to the larger population. 

In addition difference scores derived from Reynold’s (2003) formula number seven were used to 

determine the confidence level of the TOSWRF-2 results. 
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Chapter 4: Results 

In this chapter, the results from the data collected will be discussed as they relate to each of 

the two research questions.  

Participants 

This study included six participants; two males and four females between the ages of 18 

and 34. All of the participants had a high school diploma and were attending Pima Community 

College for the first time. Four of the six participants were English Language Learners and for 

two of the six participants English was the first language. The two participants whose native 

language was English had previously been diagnosed with a learning disability. 

Research Question One 

What are the effects of using a computer-assisted reading intervention (CAI), MindPlay 

Virtual Reading Coach (MVRC), for five weeks, on the word recognition, spelling, and reading 

rate of community college students? 

 Pre and posttest results of the WJ ACH IV, TOSWRF-2, and the MVRC Universal 

Screener will be provided, including the statistical significance and descriptive statistics. 

Descriptive Statistics. The descriptive statistics including mean, standard deviation, and 

standard error of mean can be seen in Table 1.  

Table 1 

Descriptive Results for Reading and Spelling Measures 
 M SD SE 
Assessment Pre Post Pre Post Pre Post 
TOSWRF-2 96.17 105 15.61 21.06 6.37 8.60 
WJ IV SRF 49 51.83 12.35 8.91 5.04 3.64 
WJ IV WRF 36.83 43.5 9.37 5.21 3.82 2.13 
WJ IV LWID 57.83 60.17 6.43 5.64 2.63 2.30 
WJ IV Spelling 39 48.5 7.82 10.01 3.19 4.12 
WJ IV Word Attack 18.33 22 4.76 5.66 1.94 2.31 
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Note. n = 6; M = mean; SD = standard deviation; SE = standard error of mean; TOSWRF-2 = 
Test of Silent Word Reading Fluency; WJ IV SRF = WJ IV Sentence Reading Fluency; WJ IV 
WRF = WJ IV Word Reading Fluency; WJ IV LWID = Letter-Word Identification. 
 

Statistical Significance on the Measures. Statistical significance was determined by 

looking at the p-value. The p-value gives the probability of observing the test results under the 

null hypothesis. If the assumptions are true, smaller p-values indicate a result that is less likely to 

occur by chance. This also indicates decreased support for the null hypothesis, although this 

possibility can never be ruled out completely. Because of the short length of the study, the 

researcher conducted two significance tests using two different cutoff values; .05, ensuring 95% 

confidence in the results, and .10, ensuring 90% confidence in the results. A summary of the 

results can be seen in Table 2. 

Word Attack. A paired-samples t-test was conducted to compare decoding skills before 

and after MVRC. There was a significant difference in the pretest scores for word attack (M = 

18.33, SD = 4.76) and posttest scores (M = 22, SD = 5.66); t(5) = 2.92, p = .03. These results 

were significant at the .05 level and suggest that phonics skills improved after participation in 

MVRC.   

Sentence Reading Fluency. A paired-samples t-test was conducted to compare sentence 

reading fluency before and after MVRC. There was not a significant difference in the pretest 

scores for sentence reading fluency (M = 49, SD = 12.35) and posttest scores (M = 51.83, SD = 

8.91). 

Word Reading Fluency. A paired-samples t-test was conducted to compare word reading 

fluency before and after MVRC. There was a significant difference in the pretest scores for word 

reading fluency (M = 36.83, SD = 3.82) and the posttest scores (M = 43.5, SD = 2.13); t(5) = 

3.37, p = .02. Results were significant at the .05 level and suggest that word reading speed 

improved after MVRC. 
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Spelling. A paired-samples t-test was conducted to compare spelling before and after 

MVRC. There was not a significant difference at the .05 level, but there was a significant 

difference at the .10 level in the spelling pretest scores (M = 39, SD = 3.19) and posttest scores 

(M = 48.5, SD = 4.12); t(3) = 2.25, p = .07.  

Letter-Word Identification. A paired-samples t-test was conducted to compare word 

identification before and after MVRC. There was not a significant difference in word 

identification pretest scores (M = 57.83, SD = 6.43) and posttest scores (M = 60.17, SD = 5.64). 

TOSWRF-2. In the initial analysis, the results of the TOSWRF-2 were not significant. 

When looking at the individual pretest and posttest scores, one of the participant’s raw scores 

dropped 26 points from the pretest to the posttest. This finding was inconsistent with other 

assessment results of this participant, which all displayed a positive trend. It is likely there was 

another reason for this negative result, such as inattention, poor motivation, etc. For an additional 

analysis, this participant was removed from the analysis because the result was considered to be 

an outlier. A paired-samples t-test was conducted to compare word reading fluency before and 

after MVRC. There was a significant difference in word fluency pretest scores (M = 96.4, SD = 

17.44) and posttest scores (M = 112.2, SD = 12.87); t(3) = 3.85, p = .02.  

An additional analysis was conducted using confidence levels for raw score discrepancies 

across the two administrations of the TOSWRF-2. The clinically meaningful difference between 

the two scores was calculated using the average raw score standard deviation across all ages and 

forms (SD = 29) in Reynold’s (2003) formula for determining clinical usefulness. The difference 

scores can be found in Appendix D. Two of the six participants indicated a significant difference 

at the .05 significance level. These results suggest that the MVRC program does have an effect 

on the reading achievement for some community college students when used over a 5-week time 

period. 
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Table 2 

Results for Reading and Spelling Measures 

Note. n = 6; M = mean; SD = standard deviation; df = degrees of freedom; t = test statistic; p = p 
value; TOSWRF-2 = Test of Silent Word Reading Fluency; WJ IV SRF = WJ IV Sentence 
Reading Fluency; WJ IV WRF = WJ IV Word Reading Fluency; WJ IV LWID = Letter-Word 
Identification; WJ IV WA = WJ IV Word Attack; * = significant difference at the .05 level; ** = 
significant difference at the .10 level. 
 

MVRC Universal Screener. The MVRC Universal Screener was the assessment tool 

embedded within the MVRC intervention. The results included usage, progress, and 

improvement of skills by participant. In addition, statistical significance using a paired t-test was 

reported for comprehension grade level and words read per minute (wpm). 

Usage and Gains. The baseline percentage was the amount of grade level specific 

curriculum each student was considered to have mastered based on the Phonics Test Set #1 in 

MVRC. The gains percentage was the percentage of curriculum the student had completed since 

completion of the latest test set in MVRC. The total completion percentage was the grade 

specific curriculum requirements the student had completed as of the date/time this report was 

generated. A summary of usage and gains is displayed in Table 3. 

 

 

 

 

  M  SD    

Assessment Pre Post  Pre Post df t p 
TOSWRF-2 96.17 105  15.61 21.06 4 3.85 .02* 
WJ IV SRF 49 51.83  12.35 8.91 5 1.23 .27 
WJ IV WRF 36.83 43.5  9.37 5.21 5 3.37 .02* 
WJ IV LWID 57.83 60.17  6.43 5.64 5 1.16 .30 
WJ IV Spelling 39 48.5  7.82 10.01 5 2.25 .07** 
WJ IV WA 18.33 22  4.76 5.66 5 2.92 .03* 
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Table 3 

Summary of MVRC Usage and Gains  

Note. Baseline = The amount of the grade level specific curriculum the students are considered to 
have mastered based on Phonics Test Set #1 in MVRC; Gains = How much of the curriculum the 
students have completed since completion of latest test set in MVRC; Completion = The amount 
of the grade specific curriculum requirements the students have completed as of the date of 
participation. 
 

Fluency and Comprehension. On average, students gained 1.61 grade levels over the 5 

week time period of the MVRC intervention. Pre- and post-intervention scores are presented in 

Table 4. 

A paired-samples t-test was conducted to compare number of word words read per 

minute before and after the use of MVRC. There was a significant difference in words read per 

minute at the beginning of the MVRC program (M = 109, SD = 42.58) and at the end of the 

MVRC intervention (M = 169, SD = 46.44); t(5) = 5.67, p = .002. These results indicate a 

significant difference at the .05 level.  

It is important to note that the MVRC reading fluency component systematically trains 

students to increase reading speed while ensuring good comprehension; however words read per 

minute are not the same as curriculum based measurement (CBM). CBM probes require the 

student to read a passage aloud for one minute and is scored for speed, or fluency, and for 

accuracy of performance, and can be given repeatedly (for example, twice per week). The results 

are then charted to provide the instructor a record of a child's rate of academic progress. 

Participant Usage Time Baseline Gain Completion 

1 17h 28m 3% 39% 42% 

2 50h 11m 7% 75% 82% 

3 23h 12m 2% 51% 53% 

4 109h 8m 7% 65% 72% 

5 26h 38m 3% 48% 51% 

6 55h 14m 6% 86% 92% 

https://localhost/ReportManager/ReportToPDF.aspx?report=progress&amp;eid=201308&amp;etype=1&amp;category=student&amp;aggregatelevel=student&amp;exportType=pdf&amp;exportCounter=636217167630368309&amp;ctz=420&amp;startdate=6-1-2016&amp;enddate=9-1-2016&amp;filter-gradelevel&amp;filter-demographics&amp;filter-learningreqs&amp;studentusage=0_2147483647&amp;patternCharts=1&amp;tableSorts=achievementByGradeLevel%2C0%2C0%7CachievementByStudent%2C0%2C0%7C&amp;_=1486145191713&amp;DBC=012626&amp;DPT=LAN&amp;authKey=1-2-533c-ed31509c3227&amp;userType=Administrator&amp;exportUntil=02032017110933&amp;exportToken=bPW7VjlYzEiCZ0hxuH3E2iTmp5WWoEuMj7OuEmPfCHpual8pRrQDpPZ81pof9dBIP_0m7uKpWxlQue6z_qQIq00xbkRwbEF5UlVsM3o1
https://localhost/ReportManager/ReportToPDF.aspx?report=progress&amp;eid=171308&amp;etype=1&amp;category=student&amp;aggregatelevel=student&amp;exportType=pdf&amp;exportCounter=636217167630368309&amp;ctz=420&amp;startdate=6-1-2016&amp;enddate=9-1-2016&amp;filter-gradelevel&amp;filter-demographics&amp;filter-learningreqs&amp;studentusage=0_2147483647&amp;patternCharts=1&amp;tableSorts=achievementByGradeLevel%2C0%2C0%7CachievementByStudent%2C0%2C0%7C&amp;_=1486145191713&amp;DBC=012626&amp;DPT=LAN&amp;authKey=1-2-533c-ed31509c3227&amp;userType=Administrator&amp;exportUntil=02032017110933&amp;exportToken=bPW7VjlYzEiCZ0hxuH3E2iTmp5WWoEuMj7OuEmPfCHpual8pRrQDpPZ81pof9dBIP_0m7uKpWxlQue6z_qQIq00xbkRwbEF5UlVsM3o1
https://localhost/ReportManager/ReportToPDF.aspx?report=progress&amp;eid=161308&amp;etype=1&amp;category=student&amp;aggregatelevel=student&amp;exportType=pdf&amp;exportCounter=636217167630368309&amp;ctz=420&amp;startdate=6-1-2016&amp;enddate=9-1-2016&amp;filter-gradelevel&amp;filter-demographics&amp;filter-learningreqs&amp;studentusage=0_2147483647&amp;patternCharts=1&amp;tableSorts=achievementByGradeLevel%2C0%2C0%7CachievementByStudent%2C0%2C0%7C&amp;_=1486145191713&amp;DBC=012626&amp;DPT=LAN&amp;authKey=1-2-533c-ed31509c3227&amp;userType=Administrator&amp;exportUntil=02032017110933&amp;exportToken=bPW7VjlYzEiCZ0hxuH3E2iTmp5WWoEuMj7OuEmPfCHpual8pRrQDpPZ81pof9dBIP_0m7uKpWxlQue6z_qQIq00xbkRwbEF5UlVsM3o1
https://localhost/ReportManager/ReportToPDF.aspx?report=progress&amp;eid=181308&amp;etype=1&amp;category=student&amp;aggregatelevel=student&amp;exportType=pdf&amp;exportCounter=636217167630368309&amp;ctz=420&amp;startdate=6-1-2016&amp;enddate=9-1-2016&amp;filter-gradelevel&amp;filter-demographics&amp;filter-learningreqs&amp;studentusage=0_2147483647&amp;patternCharts=1&amp;tableSorts=achievementByGradeLevel%2C0%2C0%7CachievementByStudent%2C0%2C0%7C&amp;_=1486145191713&amp;DBC=012626&amp;DPT=LAN&amp;authKey=1-2-533c-ed31509c3227&amp;userType=Administrator&amp;exportUntil=02032017110933&amp;exportToken=bPW7VjlYzEiCZ0hxuH3E2iTmp5WWoEuMj7OuEmPfCHpual8pRrQDpPZ81pof9dBIP_0m7uKpWxlQue6z_qQIq00xbkRwbEF5UlVsM3o1
https://localhost/ReportManager/ReportToPDF.aspx?report=progress&amp;eid=131308&amp;etype=1&amp;category=student&amp;aggregatelevel=student&amp;exportType=pdf&amp;exportCounter=636217167630368309&amp;ctz=420&amp;startdate=6-1-2016&amp;enddate=9-1-2016&amp;filter-gradelevel&amp;filter-demographics&amp;filter-learningreqs&amp;studentusage=0_2147483647&amp;patternCharts=1&amp;tableSorts=achievementByGradeLevel%2C0%2C0%7CachievementByStudent%2C0%2C0%7C&amp;_=1486145191713&amp;DBC=012626&amp;DPT=LAN&amp;authKey=1-2-533c-ed31509c3227&amp;userType=Administrator&amp;exportUntil=02032017110933&amp;exportToken=bPW7VjlYzEiCZ0hxuH3E2iTmp5WWoEuMj7OuEmPfCHpual8pRrQDpPZ81pof9dBIP_0m7uKpWxlQue6z_qQIq00xbkRwbEF5UlVsM3o1
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MindPlay story grade level equivalency is assigned utilizing the Flesh-Kincaid Readability 

formula. The Flesch–Kincaid readability tests are designed to indicate comprehension difficulty 

when reading a passage of contemporary academic English. This formula uses the core 

measures of word length and sentence length.  

A paired-samples t-test was conducted to compare grade level reading comprehension 

growth before and after MVRC. There was not a significant difference at the .05 level, but there 

was a significant difference at the .10 level in grade level reading comprehension pretest scores 

(M = 7.33, SD = 1.63) and posttest scores (M = 8.5, SD = 1.52); t(5) = 2.15, p = .08. 

Table 4 

Pre and Post-intervention Scores for MVRC Grade Level Reading Comprehension and WPM 
 

Participant 
Pre-intervention  Post-intervention 

Comp WPM  Comp WPM 
1 8 90  8 159 
2 10 52  10 105 
3 6 117  6 136 
4 6 97  9 196 
5 6 117  8 181 
6 8 181  10 237 

Note. Comp = comprehension grade level; WPM = words read per minute. 
 

Individual Assessment. In the upcoming section results will be discussed as they pertain 

specifically to each participant including usage, demographic characteristics, and progress to 

compare and contrast progress made by each individual participant. Demographic characteristics 

can be seen in Table 5. 

Participant one. Participant one was a 19-year-old native English speaker, diagnosed 

with a learning disability in reading and a speech impairment. The usage time of this student was 

17 hours, far below the recommended number of hours to make significant academic gains. 

Although the student did not make gains in independent reading grade level there was a gain in 
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fluency. The pre-intervention score for words read per minute was 90 wpm and the post score 

was 159 wpm resulting in a gain of 69 wpm. 

Participant two. Participant two was a 34-year old French speaking student. The student 

tested at an independent reading grade level of ten and did not make additional gains over the 

five week period. However the participant did make gains in fluency from 52 wpm to 105 wpm 

resulting in a gain of 53 wpm. The usage time of the student was 50 hours. The student did not 

pass the visual scanning test and was assessed three times. The visual scanning activities build 

focus and stamina and improve automaticity. The inability to visually scan material could be a 

potential barrier for this student’s progress. 

Participant three. Participant three was an 18-year old Somalian speaking student. The 

usage time for this student was 23 hours which was below the recommended number of hours to 

make significant gains, which likely accounts for the minimal progress. There was no gain in 

independent reading grade level and a small gain in words read per minute from 117 wpm to 136 

wpm resulting in a gain of 19 wpm. During participation in the class the student was fasting, 

appeared tired, and displayed a lack of focus. 

Participant four. Participant four was an English Language Learner (ELL). The student 

used MVRC for an extended duration with a total of 109 hours. The student had a gain of three 

independent reading grade levels (sixth grade to ninth grade) and increased words read per 

minute from 97 wpm to 196 wpm, a gain of 99 wpm.  

Participant five. Participant five was a 20-year-old native English speaker, diagnosed 

with a learning disability. The usage time for this student was 27 hours. Individual reading grade 

level increased by two grade levels (sixth grade to eighth grade) and fluency increased from 117 

wpm to 181 wpm, an increase of 64 wpm. The student assessed at the critical level for visual 

scanning which is likely related to the student’s reading disability. 
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Participant six. Participant six was a 33-year-old bilingual student speaking both English 

and Spanish. The usage time for this participant was 55 hours. Independent reading grade level 

increased by two grade levels (eighth grade to tenth grade) and words read per minute increased 

from 181 wpm to 237 wpm resulting in a gain of 56 wpm.  

Table 5 

Demographic Characteristics 

 

 

 

Note. n = 6; M = male; F = female; N/A = not identified with a learning disability. 

Research Question Two 

Do students’ reading attitudes change over the course of the five week intervention of 

MVRC? 

The results from the ASRA included a total combined pre- and post-attitude score, in 

addition to composite scores of subcategories. The subcategories were reading anxiety, reading 

enjoyment, social reinforcement, reading assistance, and reading modes.  

Descriptive Statistics. The descriptive statistics including mean, standard deviation, and 

standard error of mean can be seen in Table 6.  

 

 

 

 

 

Participant Gender Age Language Learning Disability 
1 M 19 English Reading  
2 F 34 French N/A 
3 F 18 Somali N/A 
4 F 20 English N/A 
5 F 20  English Reading 
6 F 33 English/Spanish N/A 
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Table 6 

Descriptive Statistics for the ASRA 

Note. n = 6; M = mean; SD = standard deviation; SE = standard error of mean 

Statistical Significance. Statistical significance was determined by looking at the p-

value. The p-value gives the probability of observing the test results under the null hypothesis. If 

the assumptions are true, smaller p-values indicate a result that is less likely to occur by chance. 

This also indicates decreased support for the null hypothesis, although this possibility can never 

be ruled out completely. Because of the small sample size, the cutoff value at which statistical 

significance was claimed was decided by the researcher of a value of .05, ensuring 

approximately 95% confidence in the results. 

Reading anxiety. Reading anxiety measures if individuals experience problems or 

become upset when given a reading task. There was not a significant difference in the pretest 

scores for the composite score of reading anxiety (M = 3.3, SD = .61) and posttest scores (M = 

3.12, SD = .83); t(5) = 1.06, p = .34 However, the mean scores for reading anxiety decreased 

over the five week duration of the intervention. 

Reading enjoyment. There was a significant difference at the .05 level in the pretest 

scores for the composite score of reading enjoyment (M = 2.57, SD = .87) and posttest scores (M 

= 2.98, SD = 1.04); t(5) = 4.58, p = .006. Reading enjoyment measures the extent to which a 

  
Attitude  

M   SD   SE 
Pre Post   Pre Post   Pre Post 

Reading Difficulties/Anxiety 3.11 3.3   8.83 .61   .34 .25 
Social Reinforcement 3.36 3.5   .75 .87   .31 .36 
Reading Enjoyment 2.57 2.98   .87 1.04   .35 .42 
Reading Assistance 2.67  3.33    1.13  1.57  .46 .64 
Preferred Learning Modes 3.77 3.63   .56 .83   .23 .34 
Overall Score 3.15 3.21   .29 .47   .12 .19 
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person enjoys reading. These results suggest that reading enjoyment improved after participation 

in the MVRC intervention.  

Social reinforcement. There was not a significant difference in the pretest scores for the 

composite score of social reinforcement (M = 3.37, SD = .75) and posttest scores (M = 3.5, SD = 

.87); t(5) = .61, p = .05. Social reinforcement assesses the extent to which teachers and/or friends 

reinforce or recognize a student’s reading activities. These results suggest that social 

reinforcement attitudes did not change after participation in the MVRC intervention, however, 

social reinforcement pretest scores were already positive (M = 3.3). 

Reading assistance. Reading assistance measures a person’s enjoyment in helping others 

with reading difficulties and/or reading tasks. There was not a significant difference in the pretest 

scores for the composite score of reading assistance (M = 2.67, SD = 1.13) and posttest scores 

(M = 3.33, SD = 1.57); t(5) = 1.75, p = .13. These results suggest that students are not more 

likely to get enjoyment from helping others with reading tasks after participation in the MVRC 

intervention.  

Reading modes. Reading modes measures the extent that an individual uses sources other 

than reading, such as talking with another person, when faced with a reading task. There was not 

a significant difference in the pretest scores for the composite score of reading modes (M = 3.77, 

SD = .56) and posttest scores (M = 3.63, SD = .83); t(5) = 0.66, p = .54. These results suggest 

that attitudes about preferred reading modes do not change after participation in the MVRC 

intervention.  

Overall attitude. There was not a significant difference in the pretest scores for overall 

reading attitudes (M = 3.15, SD = .29) and posttest scores (M = 3.22, SD = .47); t(5) = .68, p = 

.52. These results suggest that overall reading attitudes did not change after participation in the 

MVRC intervention.  
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The ASRA total combined subscale scores were also calculated. A total score of 

approximately 165-200 represented a positive attitude toward reading and a total score of 0-100 

represented a negative reading attitude (Smith, 1990). Pretest scores ranged from 112-146 and 

posttest scores ranged from 110-159. Four of the six students had improved attitudes after 

participation in the intervention. 

Reading Attitudes and Reading Performance. A Pearson’s correlation coefficient was 

computed to assess the relationship between reading attitudes and reading and spelling 

achievement.  

There was a positive correlation between the WJ ACH IV LWID pretest and post reading 

enjoyment attitudes, r = .8322, n = 6, p = .005 as well as post social reinforcement attitudes r = 

.8503, n = 6, p = .005. This correlation indicates that students who obtained higher scores on the 

Letter-Word Identification pretest also had a positive reading attitude in the areas of reading 

enjoyment and social reinforcement. There was also a positive correlation between post WJ ACH 

IV LWID and post reading modes; r = .8570, n = 6, p = .005 as well post social reinforcement r 

= .8503, n = 6, p = .005. This correlation suggests that as students made gains in word reading 

skills, their reading attitude also improved in the areas of reading modes and social 

reinforcement. 

Pre-intervention reading enjoyment attitudes were correlated with pre-intervention social 

reinforcement attitudes as well as post social reinforcement attitudes respectively, r = .8482, n = 

6, p = .005; r = .8271, n = 6, p = .005. This finding indicates that as reading enjoyment increases 

social reinforcement also increases suggesting that there is a significant relationship between the 

two subscales. 

The overall combined pretest score of student attitudes was correlated with the 

TOSWRF-2 pretest, r = .9900, n = 6, p = .05 and post student attitudes were correlated with the 
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TOSWRF-2 posttest r = .8908, n = 6, p = .05. This finding suggests that as students gain skills in 

word reading fluency, overall reading attitudes also improve. 

In addition, the overall combined post attitude score was correlated with MVRC student 

gains; r = .8348, n = 6, p = .005, which is an important finding. The student gain was the 

percentage of grade level curriculum that the student mastered during participation in the MVRC 

program. This correlation indicates that as students make gains in the MVRC program, their 

overall reading attitudes also improve. 
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Chapter 5: Discussion 

The purpose of this study was to determine the effects of MVRC on the reading and 

spelling achievement, and reading attitudes of community college students. The researcher used 

a pre-experimental quantitative design to assess the effectiveness of MVRC, a computer-based 

online reading intervention, for five weeks, on a group of students who placed into a 

developmental reading course. The findings of this study provided support for the use of the 

MVRC intervention. The search for explanations of the results within the study itself will be 

accompanied by the discussion of the relationship of the conclusions with the previous research, 

as well as the limitations of the current study.  

What are the effects of using a computer-assisted reading intervention (CAI), MindPlay 

Virtual Reading Coach (MVRC), for five weeks, on the word recognition, spelling, and reading 

rate of community college students? 

 Significant results were reported for the WJ ACH IV tests of Spelling, Word Reading 

Fluency, and Word Attack, and the TOSWRF-2. After completion of the MVRC initial 

assessment, all of the participants were placed into MVRC lessons that delivered instruction 

mainly in phonics due to their low level reading abilities. As a result it would be expected that 

students would make more gains in areas of phonics and spelling than in areas of reading fluency 

and comprehension. Therefore it was expected that statistically significant results would not be 

found for the WJ ACH IV Sentence Reading Fluency test. In general, the students did not spend 

as much instructional time on fluency and comprehension lessons due to the fact that their word 

reading skills were so low.  

 All of the participants in the MVRC program were assigned lessons in phonics, spelling, 

and grammar. The continued progression of mastery of these skills would have likely increased 

comprehension scores had students participated in MVRC for an extended period of time. 
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Mellard et al. (2010) determined word recognition and decoding skills were predictive of 

improved comprehension skills, and that students rely on word recognition skills to comprehend 

text. Furthermore, Durgunoglu and Oney (2002) found that adult learners who received 90 hours 

of explicit instruction in phonemic awareness and phonics made significant gains in phonemic 

awareness, word recognition, spelling, and reading comprehension skills when compared to 

those who did not receive explicit instruction. These findings complement the findings of the 

present study. Participants in the present study received an average of 20 hours of explicit 

instruction and gains were significant in phonics and spelling, as evident in the MVRC 

assessment of skills; the WJ ACH IV tests of Spelling, Word Attack, and Word Reading 

Fluency; and the TOSWRF-2. Based on the findings of Durgunoglu and Oney (2002) and 

Mellard et al. (2010), one would predict that the participants in the current study would make 

significant gains in fluency and comprehension with a longer duration of the intervention. 

It is also important to identify the gains made by participants on the targeted objectives 

prescribed by the MVRC program. MVRC lessons varied based on placement assessments and 

student performance. Participants progressed through mastery of 96 phonics objectives. Data 

displayed in Appendix E represents an aggregate score for all students in a specific MVRC 

component. MVRC provides explicit phonics instruction based on the mastery of a sequential set 

of skills; therefore individual gains are reflected by the specific progress determined by the skill 

set assigned to each student.  

Do students’ reading attitudes change over the course of the five week intervention of 

MVRC? 

Student attitudes did improve, but a statistically significant difference was only found for 

the subcategory of reading enjoyment. This was, however, an important finding and one that 

should be explored further. One can assume that if a student does not enjoy reading they will not 
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readily engage in reading activities. On the contrary if a student enjoys reading, it is likely they 

will be motivated to spend more time reading. Reading enjoyment was also highly correlated to 

the WJ ACH IV LWID post-test. It could be presumed that because students are learning to 

decode words, or basically learning how to read, that they are beginning to enjoy reading. 

Participation in MVRC provided students with the basic skills needed to improve their reading 

ability and as a result, increased their enjoyment in reading.  

Although a statistical difference in overall student attitude was not found, the mean 

scores did increase. Students’ self-perceptions and experiences in developmental courses also 

influence their ability to succeed academically. Shore et al. (2013) found that there was a 

significant increase in students’ perceptions of their reading skills even if their perceptions did 

not correlate with increased reading ability. Thus, student perceptions may shape motivation to 

persist in developmental coursework, marking the importance of the general trend of an increase 

of mean scores. 

There was positive correlation between overall reading attitude and student gains in 

MVRC. This is an important finding because student’s reading attitudes improved as they gained 

more skills in MVRC. Change in attitude will positively affect motivation and may encourage 

students to continue to pursue their education. In addition pre- and posttest scores of the ASRA 

did suggest a change within participants, however, due to the small sample size and time 

limitations, the amount of change did not reach statistical significance.  

Limitations 

Although the study did demonstrate improved reading and spelling skills among the 

participants, there were a number of limitations that need to be discussed. First, limited statistical 

power because of the modest sample size in the present study (n = 6) is likely to have played a 

role in limiting the significance of some of the statistical comparisons conducted. A post hoc 
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power analysis revealed that on the basis of the mean, between-groups comparison effect size 

observed in the present study, a sample size of approximately 26 to 30 students would be needed 

to obtain statistical power at the recommended .80 level (Cahan & Cohen, 1988). The result of 

the power analysis is significant because the recommended sample size is small, therefore 

indicating the current gains are actually quite impressive.  

Another limitation was the time frame of the intervention. The reading intervention 

offered to participants was limited to only five weeks. Students with below average reading skills 

are recommended to complete at least 40 hours of the MVRC intervention, but unfortunately this 

did not happen for most of the participants. Based on the results of this study, increased 

participation in MVRC would likely have continued producing gains in reading performance. 

This can be deduced based on the difference of mean scores within participants. The scores all 

indicated an upward trend suggesting that progress was being made. 

Furthermore, the students did not participate in MVRC long enough to receive the second 

Benchmark assessment. It is possible through the management of MVRC to push a Benchmark 

assessment, and this would have provided more information. Because of this, students were not 

given the RAPS360 in phonics, which would have specified the actual amount of gain within the 

MVRC program.  

Another factor affecting results was the characteristics of the participants. Two of the 

students had been identified with a learning disability in the past and the remaining four students 

were English Language Learners. In addition, all of the participants began the intervention with 

very low reading skills. Extending the demographic characteristics to include more diversity 

would provide a more in-depth analysis. 

The ASRA rating scale was used to understand student change in attitudes and provided 

basic information on student attitudes, but the rating scale did not include questions specifically 
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related to the skills taught in MVRC, and more specifically student attitudes regarding computer- 

based instruction. Although student attitudes were monitored, the researcher sought to identify 

the potential benefits of computer-based reading instruction for young adults. An attitude scale 

more specific to the research study may have provided results relative to questions sought by the 

researcher. For example, Shaw and Berg (2010) conducted a study that assessed the effects of a 

Word Study Intervention on spelling accuracy in adult learners. After completion of the 

intervention, participants were required to complete a survey to rate themselves on five 

statements using a five-point Likert scale. Three dominant themes were revealed; an increase in 

self-efficacy, a greater awareness of phonics, and an appreciation for the convenience of the 

method. The survey pinpointed specific awareness of their improvement and a sense of pride in 

their accomplishments. 

Recommendations for Future Research 

Based on the results of this study it would be appropriate to replicate this study with a 

larger population for an extended period of time. It would also be recommend to include a 

control group in the study design. Based on the post hoc analysis this study could be replicated 

with a minimum sample size of 30 to produce significant results. There were statistically 

significant outcomes of the present study that are worth investigating further. 

In addition, it would be interesting to research the impact of reading enjoyment and 

student success in developmental reading programs. The results of the present study indicate that 

student attitudes in the subcategory of reading enjoyment improved significantly during the short 

intervention period. Reading enjoyment could be the result of actually improving their reading 

skills. A study researching this relationship would provide important data for developmental 

programs at community colleges. 
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Research on developmental programs that provide coursework in a time efficient and 

effective manner should be conducted and evaluated more thoroughly in order to improve 

developmental programs at community colleges nationwide. Students enrolled in developmental 

reading courses spend an abundance of time and money on multiple courses. This often deters 

them from completing the necessary coursework to enroll in content courses that would 

ultimately provide them with the education to be employed in a desired career. Researching 

developmental programs is necessary to improve education for students in need of reading 

support. 

It would also be recommended to focus research on attitudes directly related to the 

MVRC intervention as an individualized computer-based intervention. If students are able to 

gain the reading skills and confidence they need to be successful, further research on the long-

term effects of the intervention would be useful. The development of an attitude rating scale that 

specifically targets the use of a computer-based intervention and student attitudes would be 

beneficial. 

Implications for Practice 

 The results of this study provided evidence that MVRC would benefit community college 

students with low reading ability. There were significant findings in phonics skills, spelling, and 

word reading fluency. There was also a correlation between improved reading attitudes and gains 

in MVRC program. Due to the limitations, although two of the results displayed a positive trend, 

they were not statistically significant (WJ IV ACH Letter-Word Identification and Sentence 

Reading Fluency). This finding is not surprising given the short time frame and the content 

delivered in the intervention (e.g., basic phonics skills).  

Computer interventions, such as MVRC, provide a cost effective way for underachieving 

students to gain the skills and knowledge they need to progress in their academic careers. It is 
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important to consider financial constraints when suggesting to implement new strategies and 

techniques in the community college. In order to provide more classes and the teacher training 

necessary to implement curriculum changes and increase student motivation and persistence, the 

college would need additional funding. Computer-based interventions provide a cost effective 

alternative.  

Student attitudes regarding reading also contribute to the academic success of community 

college students. Overall combined scores of reading attitudes were correlated with student gains 

on MVRC. It is also important to note that reading enjoyment and social reinforcement were 

correlated with the WJ ACH IV LWID test. Even though attitudes were not correlated with other 

variables, this is consistent with the findings of Shore et al. (2013) that student self-perceptions 

and experiences in remedial courses influence their ability to succeed academically.  

Summary 

Underprepared community college students are required to enroll in coursework that 

provides the reading skills required to progress in college. Many times these courses are 

populated with instructors who have little training in reading disabilities or methodologies for 

improving basic skills. In addition, even if they have training, they cannot provide individualized 

instruction to each of their students. In some cases, a developmental reading course may have as 

many as 20 students. Therefore it is of extreme importance to find an alternative methodology 

that provides students with targeted reading instruction while motivating them to succeed. As 

evident from the literature, enrollment in developmental classes often does not help (Calcagno & 

Long, 2008), and only contributes to decreased student motivation. Thus, we need to direct 

attention to researching methodologies that effectively and efficiently meet the unique needs of 

these students. Addressing reading deficits through the use of technology is an alternative route 

for community college students who are struggling to read, spell, and comprehend text.  
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MVRC provides a research-based intervention with individualized lessons and immediate 

corrective feedback in a private setting. These components allow students to invest themselves in 

an effective intervention while simultaneously maintaining control over their own learning 

environment. The findings of Peterson, Burke, and Segura (1999) suggest that struggling readers 

desire privacy, self-pacing, and immediate feedback, all components of computer-based 

instruction. This desire for control over the learning environment reflects the need to provide 

students with an alternative methodology. Overall participants made gains in reading and 

spelling achievement, as well as improved attitudes in a very brief period of time with minimal 

participation in the program. Therefore it is likely that students would be able to continue to 

increase their reading ability and improve their reading attitudes with extended access to the 

MVRC program. Community colleges nationwide need to ensure that their developmental 

reading courses actually result in improved student reading performance and increase students’ 

motivation to continue their education.  
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Appendix A 
IRB Notification 

 
 
 

Human Subjects 
Protection Program 

1618 E. Helen St. 
P.O.Box 245137 
Tucson, AZ 85724-5137 
Tel: (520) 626-6721 
http://rgw.arizona.edu/compliance/home

Date: May 26, 2016 
Principal Investigator:  Meredyth A Kealey 

 
 

Protocol Number: 1605610903 
Protocol Title: MEETING THE DIVERSE NEEDS OF COMMUNITY COLLEGE 

STUDENTS: USING COMPUTER ASSISTED INSTRUCTION TO 
IMPROVE READING SKILLS 

 
 

Level of Review: Exempt 
Determination: Approved 

 
 

Documents Reviewed Concurrently: 
Data Collection Tools:  Kealey_Interview Questions.docx 
Data Collection Tools:  Reading Survey.pdf 
HSPP Forms/Correspondence:  Kealey_f107_verification_of_human_subjects_training_v2016-01.docx 
HSPP Forms/Correspondence:  Kealey_f200_application_for_human_research_FINAL.docx 
HSPP Forms/Correspondence:  Kealey_Signature Page.pdf 
Informed Consent/PHI Forms:  Consent to Participate PCC v2016-05-26.pdf 
Other Approvals and Authorizations:  Signed Site Consent.pdf 
Participant Material:  Part Mat Screenshot of program.pdf 
Protocol:  Kealey_Course Content Form.docx 
Recruitment Material:  Kealey_Recruitment Script.docx 

 
 

This submission meets the criteria for exemption under 45 CFR 46.101(b). This project has been 
reviewed and approved by an IRB Chair or designee. 
• The University of Arizona maintains a Federalwide Assurance with the Office for Human 

Research Protections (FWA #00004218). 
• All research procedures should be conducted according to the approved protocol and the 

policies and guidance of the IRB. 
• Exempt projects do not have a continuing review requirement. 
• Amendments to exempt projects that change the nature of the project should be submitted to 

the Human Subjects Protection Program (HSPP) for a new determination. See the Guidance 
on Exempt Research information on changes that affect the determination of exemption. 
Please contact the HSPP to consult on whether the proposed changes need further review. 

• You should report any unanticipated problems involving risks to the participants or others to 
the IRB. 

• All documents referenced in this submission have been reviewed and approved. Documents 
are filed with the HSPP Office. If subjects will be consented, the approved consent(s) are 
attached to the approval notification from the HSPP Office.

http://rgw.arizona.edu/compliance/home
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Appendix B 

Student Informed Consent 
 

Pima Community College and University of Arizona Consent to Participate in Research 

Study Title: Meeting the Diverse Needs of Community College Students: Using Computer Assisted Instruction to 
Improve Reading Skills 

 
Principal Investigator: Meredyth Kealey 

 
This is a consent form for research participation. It contains important information about this study and what to 
expect if you decide to participate. Please consider the information carefully. Feel free to discuss the study with your 
friends and family and to ask questions before making your decision whether or not to participate. 

Why is this study being done? 
The purpose of this research study is to determine the effects of a computer-assisted reading program, MindPlay 
Virtual Reading Coach on the reading and spelling skills of community college students. 

 
What will happen if I take part in this study? 
On the first class meeting, you will complete a variety of pre-tests to gain information about your current reading level. 
On the last day of class, you will complete post-tests to see if the MindPlay Virtual R e a d i n g  Coach improved your 
reading and spelling ability. It is also possible that you will be asked to participate in a follow up interview after 
completion of the computer program. You will be able to participate in this class without taking part in the research. 

 
How long will I be in the study? 
This study will take 40 hours to complete. You will be required to meet once a week for six weeks. 

 
How many people will take part in this study? 
Approximately fifteen students will take part in this study. 

 
Can I stop being in the study? 
Your participation is voluntary. You may refuse to participate in this study. If you decide to take part in the study, you 
may leave the study at any time. No matter what decision you make, there will be no penalty to you and you will not 
lose any of your usual benefits. Your decision will not affect your future relationship with Pima Community College or 
the University of Arizona. If you are a student or employee at Pima Community College or the University of Arizona, 
your decision will not affect your grades or employment status. 

What risks, side effects, or discomforts can I expect from being in the study? 
You will not experience any risks or side effects from taking part in this study. 

 
What benefits can I expect from being in the study? 
You may or may not benefit as a result of participating in this study. Potential benefits include increased reading skills in 
word recognition, spelling, and reading rate. 

 
What other choices do I have if I do not take part in the study? 
You may choose not to participate in this study without penalty or loss of benefits to which you are otherwise 
entitled. 
Will my study-related information be kept confidential? 
Efforts will be made to keep your study-related information confidential. However, there may be circumstances 
where this information must be released. For example, personal information regarding your participation in this 
study may be disclosed if required by state law. 

 
Also, your records may be reviewed by the following groups: 
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• The University of Arizona and Pima Community College Institutional Review Board 

 
Will educational records be accessed? 

Educational records are protected under the Family Educational Rights and Privacy Act (FERPA) of 1974. 
Records cannot be released without your written consent. Educational records are being requested as part of 
this research project.  

• DOB, Gender, Ethnicity, ESL Status, DCR status 
• The purpose of disclosure is to determine if there are any additional factors that contribute to 

effects of the intervention 
• Disclosure will be made to the PI 

 
Who can answer my questions about the study? 
For questions, concerns, or complaints about the study you may contact Meredyth Kealey at (520) 270- 8494. 

 
For questions about your rights as a participant in this study, or to discuss other study-related concerns or complaints 
with someone who is not part of the research team, you may contact the Human Subjects Protection Program at 520-
626-6721 or online at http://rgw.arizona.edu/compliance/human-subjects- protection-program. 

 

An Institutional Review Board responsible for human subjects research at Pima Community College and the University 
of Arizona reviewed this research project and found it to be acceptable, according to applicable state and federal 
regulations and policies designed to protect the rights and welfare of participants in research. 

 
Signing the consent form 
I have read (or someone has read to me) this form and I am aware that I am being asked to participate in a research 
study. I have had the opportunity to ask questions and have had them answered to my satisfaction. I voluntarily 
agree to participate in this study. 

 
I am not giving up any legal rights by signing this form. I will be given a copy of this form. 

 
  

Printed name of subject Signature of subject 
 

    AM/PM Date and time 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

http://rgw.arizona.edu/compliance/human-subjects-
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Appendix C 

Adult Survey of Reading Attitudes (ASRA) 
 

  Strongly 
Agree 

 
Agree 

  
Uncertain 

 
Disagree 

Strongly 
Disagree 

1. I learn better when someone shows me what to do than if I 
just read what to do. 

5 4  3 2 1 

2. I need a lot of help in reading. 5 4  3 2 1 

3. I get a lot of satisfaction when I help other people with their 
reading problems, or when I read to others. 

5 4  3 2 1 

4. I get upset when I think about having to read. 5 4  3 2 1 

5. Whenever my friends read a good book, they usually tell me 
about it. 

5 4  3 2 1 

6. I can read but I don’t understand what I’ve read. 5 4  3 2 1 

7. There are better ways to learn new things than by reading a 
book. 

5 4  3 2 1 

8. I am a good reader. 5 4  3 2 1 

9. My friends enjoy having me tell them about the books that I 
read. 

5 4  3 2 1 

10. When I am at home I read a lot. 5 4  3 2 1 

11. Reading is one of the best ways for me to learn things. 5 4  3 2 1 

12. Most books in the public library are too difficult for me. 5 4  3 2 1 

13. Reading is one of my favorite activities. 5 4  3 2 1 

14. I want to have more books of my own. 5 4  3 2 1 

15. I would rather have someone explain something to me than to 
try to learn it from a book. 

5 4  3 2 1 

16. I often feel anxious when I have a lot of reading to do. 5 4  3 2 1 

17. I read when I have the time to enjoy it. 5 4  3 2 1 

18. I try very hard, but I just can’t read very well. 5 4  3 2 1 

19. I quickly forget what I have read even if I have just read it. 5 4  3 2 1 

20. I get nervous if I have to read a lot of information for my job 
or for some social activity. 

5 4  3 2 1 

21. Encountering unfamiliar words is the hardest part of reading. 5 4  3 2 1 

22. My friends and I often discuss the books we have read. 5 4  3 2 1 
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  Strongly 
Agree 

 
Agree 

  
Uncertain 

 
Disagree 

Strongly 
Disagree 

23. I get a lot of enjoyment from reading. 5 4  3 2 1 

24. I would rather read what to do than to have someone tell me 
what to do. 

5 4  3 2 1 

25. I remember the things people tell me better than the things I 
read. 

5 4  3 2 1 

26. I worry a lot about my reading. 5 4  3 2 1 

27. I like going to the library for books. 5 4  3 2 1 

28. When I read an interesting book, story, or article I like to tell 
my friends about it. 

5 4  3 2 1 

29. It is easier for me to understand what I am reading if pictures, 
charts, and diagrams are included. 

5 4  3 2 1 

30. I like to listen to other people talk about the books they have 
read. 

5 4  3 2 1 

31. Reading is one of the most interesting things which I do. 5 4  3 2 1 

32. When I read I usually get tired and sleepy. 5 4  3 2 1 

33. I’m the kind of person who enjoys a good book. 5 4  3 2 1 

34. I have a lot in common with people who are poor readers. 5 4  3 2 1 

35. I enjoy it when someone asks me to explain unfamiliar words 
or ideas to them. 

5 4  3 2 1 

36. I try to avoid reading because it makes me feel anxious. 5 4  3 2 1 

37. I have trouble understanding what I read. 5 4  3 2 1 

38. I’m afraid that people may find out what a poor reader I am. 5 4  3 2 1 

39. I spend a lot of my spare time reading. 5 4  3 2 1 

40. I enjoy receiving books as gifts. 5 4  3 2 1 
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APPENDIX D 

TOWRSF-2 Difference Scores 

 

          Difference Scores for TOSWRF-2 

 
 
 
 
 
 
 
 
 
 
 

 TOSWRF-2 Scores 
Participant Pretest Posttest Difference 

1 105 125 20 
2 95 69 -26 
3 94 104 10 
4 98 106 8 
5 69 99 30 
6 116 127 11 
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APPENDIX E 
MVRC Class Progress Report 

 
 

 
 
 

Lessons 

 
 

# In 
Progress 

 
 

*Levels 
Seen 

Improvement  
 
 

Time 

 
 
 

Date Range 
 

Start 
 

End 
 

Gain 

        Phonics Level 1 1 488 -- -- -- 29h 9m In Progress 

Testing Level 1 
(Lessons 1-21) 

-- -- 84% 98% 14% 1h 53m 06/6/16 - 06/27/16 

   1.m, b, t, s, a -- 46 92% 100% 8% 1h 35m 06/6/16 - 06/27/16 

   2.n, p -- 8 100% 100% -- 35 mins 06/6/16 - 06/13/16 

   3.Hard c, d -- 9 100% 100% -- 19 mins 06/6/16 - 08/11/16 

   4.Short i -- 8 69% 100% 31% 42 mins 06/6/16 - 06/14/16 

   5.f, h -- 10 100% 100% -- 17 mins 06/6/16 - 07/17/16 

   6.g -- 8 50% 100% 50% 33 mins 06/6/16 - 08/11/16 

   7.j, v -- 21 87% 100% 13% 1h 12m 06/6/16 - 07/17/16 

   8.k, ck -- 32 60% 100% 40% 1h 48m 06/6/16 - 08/11/16 

   9.Short o -- 17 67% 100% 33% 1h 51m 06/6/16 - 08/11/16 

 10.z, s as z -- 34 50% 100% 50% 2h 34m 06/6/16 - 08/11/16 

 11.w, y -- 55 92% 100% 8% 3h 20m 06/6/16 - 08/12/16 

 12.Short e -- 33 7% 100% 93% 1h 59m 06/6/16 - 08/12/16 

 13.l, r -- 4 100% 100% -- 5 mins 06/6/16 - 07/17/16 

 14.Short u -- 7 67% 100% 33% 23 mins 06/6/16 - 06/15/16 

 15.Voiced and 
Unvoiced th 

-- 34 100% 100% -- 1h 36m 06/6/16 - 06/27/16 

 16.sh -- 2 100% 100% -- 3 mins 06/6/16 - 07/17/16 

 17.Initial Blends 1 17 91% 100% 9% 1h 19m In Progress 

 18.Final Blends -- 20 16% 100% 84% 58 mins Pending 

 19.wh, ch -- 75 6% 100% 94% 3h 40m 06/9/16 - 07/17/16 

 20.x, qu -- 33 12% 100% 88% 1h 15m Pending 

 21.Heart words 1 -- 15 0% 100% 100% 1h 13m                                        06/10/16 - 06/27/16 

        Phonics Level 2 -- 513 -- -- -- 37h 31m 06/11/16 - In Progress 

Testing Level 2 
(Lessons 22-35) 

-- -- 63% 100% 37% 3h 0m 06/11/16 - 07/14/16 

 22.ng, nk -- 35 11% 100% 89% 2h 18m 06/11/16 - 

 23.FLOSS -- 23 14% 100% 86% 1h 4m 06/11/16 - 

 24.tch, dge -- 90 7% 100% 93% 5h 1m 06/11/16 - 

 25.2-Syllable, 
Compound Words 

-- 37 56% 100% 44% 2h 1m 06/11/16 - 
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Lessons 

 
 

# In 
Progress 

 
 

*Levels 
Seen 

Improvement  
 
 

Time 

 
 
 

Date Range 
 

Start 
 

End 
 

Gain 

 26.2-Syllable with 
/k/ 

-- 26 0% 100% 100% 1h 33m 06/11/16 - 

 27.Open Syllable, 
Pretender Y 

-- 56 10% 100% 90% 2h 26m 06/11/16 - 

 28.Long i, Long o -- 45 16% 100% 84% 3h 55m 06/11/16 - 

 29.Silent E, Twin E -- 43 11% 100% 89% 3h 13m 06/11/16 - 07/17/16 

 30.Soft c, g -- 58 12% 100% 88% 3h 16m 06/11/16 - 

 31.Acrobat A -- 25 14% 100% 86% 3h 7m 06/11/16 - 

 32.Juggler I-Y -- 29 50% 100% 50% 3h 3m 06/11/16 - 

 33.Plural s, es -- 10 25% 100% 75% 48 mins 06/11/16 - 07/17/16 

 34.Irregular Plurals -- 16 10% 100% 90% 1h 22m 06/11/16 - 07/17/16 

 35.Heart words 2 -- 20 0% 100% 100% 1h 24m 06/11/16 - 07/14/16 

        Phonics Level 3 2 406 -- -- -- 32h 3m In Progress 

Testing Level 3 
(Lessons 36-48) 

-- -- 74% 100% 26% 2h 59m 06/12/16 - 07/21/16 

 36.tion, sion -- 20 75% 100% 25% 1h 39m 06/12/16 - 

 37.oi, oy -- 27 100% 100% -- 2h 2m 06/12/16 - 07/17/16 

 38.oo (moo), oo 
(book) 

-- 39 77% 100% 23% 1h 41m 06/12/16 - 

 39.ou, ow, Double 
Agent OW 

-- 50 100% 100% -- 3h 56m 06/12/16 - 07/17/16 

 40.or, ar -- 11 86% 100% 14% 29 mins 06/12/16 - 

 41.Consonant 
Suffixes 

-- 20 100% 100% -- 1h 19m 06/12/16 - 07/17/16 

 42.Vowel Suffixes -- 32 71% 100% 29% 2h 56m 06/12/16 - 07/20/16 

 43.prefix, root -- 16 42% 100% 58% 1h 24m 06/12/16 - 

 44.er, ir, ur 1 38 60% 100% 40% 2h 28m In Progress 

 45.3-Syllable, 
Schwa 

-- 81 0% 100% 100% 5h 22m 06/12/16 - 

 46.Trade Y, Keep 
Y 

-- 24 100% 100% -- 2h 37m 06/12/16 - 07/17/16 

 47.Consonant L-E -- 27 83% 100% 17% 1h 52m 06/12/16 - 

 48.Heart words 3 1 21 0% 100% 100% 1h 18m In Progress 

        Phonics Level 4 1 159 -- -- -- 11h 30m In Progress 

Testing Level 4 
(Lessons 49-56) 

-- -- 71% 100% 29% 52 mins 07/4/16 - 08/1/16 

 49.air -- -- 100% 100% -- -- 07/4/16 - 07/22/16 

 50.ear -- 4 100% 100% -- 7 mins 07/4/16 - 07/22/16 



  74 

 
 
 

Lessons 

 
 

# In 
Progress 

 
 

*Levels 
Seen 

Improvement  
 
 

Time 

 
 
 

Date Range 
 

Start 
 

End 
 

Gain 

 51.au, aw -- 7 30% 100% 70% 16 mins 07/4/16 - 

 52.al, alk, aught -- 24 66% 100% 34% 1h 43m 07/4/16 - 08/1/16 

 53.Silent Team 
GH, Strongman I 

-- 49 75% 100% 25% 3h 31m 07/5/16 - 

 54.Ringmaster I -- 3 80% 100% 20% 15 mins 07/4/16 - 

 55.Silent Letters n, 
m, k, r, l, g 

1 63 52% 100% 48% 3h 59m In Progress 

 56.Heart words 4 -- 9 0% 100% 100% 47 mins 07/9/16 - 08/1/16 

        Phonics Level 5 1 50 -- -- -- 12h 15m In Progress 

Testing Level 5 
(Lessons 57-66) 

-- -- 95% 100% 5% 5h 35m 07/10/16 - 08/11/16 

 57.Greek -- 19 100% 100% -- 2h 5m 07/10/16 - 08/2/16 

 58.Multi-Syllable 
tion, sion 

-- -- 100% 100% -- -- 07/10/16 - 08/2/16 

 59.Suffix ive -- -- 75% 100% 25% -- 07/10/16 - 

 60.Suffix able, ible -- -- 100% 100% -- -- 07/10/16 - 08/2/16 

 61.Suffix ous, 
tious, cious 

-- 10 100% 100% -- 2h 23m 07/10/16 - 08/11/16 

 62.Suffix tial, cial -- -- 100% 100% -- -- 07/10/16 - 08/2/16 

 63.Suffix ure -- -- 100% 100% -- -- 07/10/16 - 08/2/16 

 64.Suffix al -- -- 100% 100% -- -- 07/10/16 - 08/2/16 

 65.Chameleon 
Prefixes in, con, ex, 
ad, dis 

-- 7 85% 100% 15% 25 mins 07/10/16 - 08/2/16 

 66.Summary 1 14 75% 100% 25% 1h 48m In Progress 

 

 

 

 

 

 

                * Represents the number of levels of instruction seen on the given lesson or the total number of instruction levels seen per lesson set. 
               ** Lessons marked with this symbol are remedial lessons that have been assigned. 
                  -Phonics lessons with a pretest score of 100% may be reassigned after a posttest to ensure mastery with all sounds.  
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