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ABSTRACT 

The purpose of the study was to investigate the effect of using a software program on 

standardized testing achievement. The use of cluster as well as random sampling allowed 

for control of sources for internal validity. One group experienced remediation alone 

while the second group experienced remediation as well as exposure to a software 

program before state testing. The participants were ninety, third graders. The researcher 

hypothesized that students who used the computer program would show significant 

improvement in state testing scores. The results were mixed; some students showed 

improvement while others did not. Therefore, the conclusion demonstrated that more 

investigation is necessary to prove that a computer program would significantly improve 

test scores.     
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CHAPTER 1: INTRODUCTION 

With the advent of No Child Left Behind (NCLB) legislation, teachers and 

administrators have been forced to find ways to meet the ever-increasing achievement 

levels of testing. In order to demonstrate achievement, the Criterion Reference Test 

(CRT) is one tool used. When a school falls in to the “needs improvement” category for 

NCLB, the stakes become even higher. Some schools may begin to investigate the use of 

outside curriculum-supported materials. An elementary school is in the process of using a 

software program to enhance classroom learning. 

Problem Statement 

An elementary school (ES) located in Lyon County, Nevada. ES is a kindergarten 

though fifth grade school with a population of 429, at the time of the study (2007-2008 

school year), according to the school registrar. The school population, during the study 

was broken down into primarily white students with 278 listed. Other minority 

populations included Asian/Pacific Islander–7, Black/African–9, Hispanic–131 and 

American Indian/Alaskan Native–4. Students designated with an IEP (Individual 

Education Program) totaled 71 and the total of LEP (Limited English Proficiency) was 69 

(Nevada Report Card [NRC], 2007). 

The ES has been on the NCLB designated Watch List for the past two years in 

either the IEP/LEP math or english language arts cells. During the 2006-2007 school year 

grant monies totaling $10,000.00 were obtained to provide professional development for 

teachers in the area of math instruction. Teachers (third–fifth) were offered the 



opportunity to take part in math training weekly for 90 minutes. Teachers spent time 

participating in hands on activities to be used in the classroom as well as observing other 

teachers implementing math techniques. While the time spent in professional 

development raised the math scores, it was determined additional tools were needed to 

increase cell scores. Therefore, the ES spent a portion of the monies to purchase the 

Essential Skills Program. Another elementary school researched and implemented the use 

of the Essential Skills Software Program to provide additional intervention for students. 

Following a visit to the other elementary school, selected staff at the ES determined the 

program would be of value. Using data gathered from the 2007 CRT and other testing, 

the ES decided to use the Essential Skills program to reinforce and remediate concepts 

taught in the classroom. 

 Developed by teachers, the Essential Skills Program is used to enhance 

classroom learning (Essential Skills, 2007). The program aligns with state standards and 

the NWEA (Northwest Evaluation Association) Measures of Academic Progress Testing 

(MAP), to reinforce the strands necessary for each grade level. The Essential Skills 

program contains software programs from pre- kindergarten through tenth grade. The ES 

was using second grade through fifth grade programs in language, math and reading. The 

ES felt optimistic they would be able to purchase other components of the software 

program to enhance student learning in areas of science and math.  

 

Research Questions 

 
The purpose of this study was to investigate the effects of using the Essential 

Skills software program to improve test scores on the CRT’s. The study used data from 



2006–2007 and 2007–2008 school year for third grade students in three selected 

classrooms. 

1. Did the use of Essential Skills improve CRT outcomes for all students and most 

importantly the LEP and IEP population? 

2. Did the growth during the 2007–2008 school year show significant increases over 

the 2006–2007 school year? 

 

Definition of Terms 

 
 The major focus of this project was the use of an intervention tool. Intervention 

meant, something provided for students outside the core curriculum of the classroom. 

The intervention encompassed two areas, remediation, and enrichment. Remediation 

meant, the use of a tool to correct or review a previously taught concept. Enrichment 

meant, the use of a tool to advance a level of understanding or provide a more in 

depth understanding of a concept. 

 

Limitations 

 
One limitation was the study occurred in one school in one area in the western 

region of the United States. 

A second limitation was the lack of one lab to run Essential Skills with sound. 

This issue was resolved half way through the study. Essential Skills uses sound to 

provide feedback and directions. Without sound students often had to rely on adults to 

read the directions or were unable to participate in some of the activities, due to the 



nature of the games. Therefore, the ES created and utilized a schedule to rotate classes 

through one lab with sound. Grades, third through fifth, visited the lab three days a week.  

A third limitation was regarding teacher enthusiasm for the program. This 

affected the willingness to set aside time during their schedule to use the lab.  Many times 

the lab schedule was revised requiring teachers to adjust their teaching time to 

accommodate a new lab time. Some discouragement on the part of the teachers was 

reflected in their attitudes. Many teachers were also apprehensive about the time spent in 

the lab versus time teaching in the classroom. This led to a lack of willingness to change 

schedules or flexibility.  

A fourth limitation involves the lack computer programs. Out of 80 potential 

software programs, the ES owns the site license for eight.  Of those eight programs, the 

majority were geared for third to fourth grade use. The ability to use the available 

program for extensions, rather than remediation, is lacking.   

 

Organization of Research Project 

 
The study contains five parts.  Those included are: the introduction to the study 

found in chapter one, review of literature in chapter two, the methodology used during 

research in chapter three, data analysis in chapter four and conclusions and 

recommendations in chapter five. 

 

CHAPTER 2 – LITERATURE REVIEW 

 

Accountability 



 
The No Child Left Behind Act (NCLB) was established in January 2002 to 

increase accountability within states, districts and schools. One of the many components 

of NCLB is the yearly testing to establish educational norms. Individual states are able to 

choose what route of testing they feel best suits their state (U.S. Department of Education 

[DOE], 2007.). States are given the ability to establish a definition of adequate yearly 

progress (AYP).  

In June of 2002, the State of Nevada (the State) adopted a testing calendar for 

elementary schools, which includes the Analytic Writing Test for fifth grade and the CRT 

for third through eighth grade. Administration of these tests is according to the Nevada 

Proficiency Examination Program. The State defines proficiency on these tests as below, 

at, and above a proficient level.  Baselines were established following the 2001-2002 

CRT testing period. The State will continue to establish a new baseline every three years 

to comply with the NCLB goal of all students achieving with high proficiency by 2013–

2014 (Nevada Department of Education [NDE], 2002.). Within the testing population 

subgroups are designated Independent Education Program (IEP), Limited English 

Proficiency (LEP), and Free and Reduced Lunch (FRL) as well as nationalities, 

Caucasian, Black, Asian, and Indian/Pacific Islander. Each of these subpopulations 

requires 25 students to be counted for AYP.  

The State created an AYP that “targets the unique needs of schools to improve 

students’ achievement” (United States Department of Education [DOE], 2002, p. 1). 

What may work for one area or state may not work for another. One way that this is 

accomplished is through The Nevada Plan. The Nevada Plan is the States’ strategic plan 

for schools to achieve AYP. The State Board of Education as well as other stakeholders 



met and created The Nevada Plan to implement NCLB in June of 2002. The plan took 

each of the goals of NCLB and adapted them to meet the distinctive needs of Nevada. 

There are several goals created by NCLB. This study addresses the following NCLB 

goal.  

“NCLB Goal #1–By 2013–2014, all students will reach high standards, at a 

minimum attainting proficiency or better, in reading/language arts and mathematics” 

(Nevada Department of Education [NDE], 2002, p. 15). This goal was further defined to 

include the following statements: “All learners will achieve high levels of academic 

proficiency and career preparation: achievement gaps between population groups will be 

eliminated”. (NDE, p. 15) In order to meet this new definition, target growth goals will 

be established and met for all populations. There will be the inclusion of a third grade 

reading target for all populations (NDE.) Due to the ever-increasing bar for achievement, 

schools are creating and implementing various interventions to help their students. 

 

Learning and the Brain 

 
The ability to learn begins before children are born. A child in the womb or as 

they take their first breath is functioning by instinct alone. As the brain matures and 

develops then children are not only learning, but also remembering what they have been 

exposed to, the child has begun to store information, senses and perceptions in the brain. 

Using the cognitive model and information processing approach, the brain’s ability to 

function is much like a computer.  The mind takes in the information, performs a given 

operation in response to the information, stores the information, retrieves it when 

necessary and then creates additional responses to the information (Woolfolk, 1993.). 



Throughout this process, the brain is storing the information in either the short-term, 

working or long-term memory. Each of these “locations” provides a different form of 

storage. Short-term memory has limited capacity; it is holding only the relevant current 

information of which the child is working. Long-term memory seems to have vast storage 

capabilities. This is where information is stored for retrieval months or even years from 

now. Working memory can be used during short-term storage or when combining new 

information with long-term storage. Working memory is what we are thinking about at 

any given time, active information.  

How the memory is stored and in what location depends on the senses used when 

first perceiving the information. How the child feels about the new information as well as 

his attitude toward the information can greatly determine the placement in the memory 

storage. Whether the child had full or partial, attention to the information presented also 

determines storage placement. In order to retain the information and store it in long-term 

memory to use it again, the child must practice using the information. Maintenance 

rehearsal and elaborative rehearsal are two ways children can continue to work with the 

information. Maintenance rehearsal involves repeating the information repeatedly while it 

is active in the working memory. Elaborative rehearsal is the use of association of the 

information with something else already stored in long-term memory; thus allowing the 

information to pass out of the short-term memory storage and into long-term storage 

(Woolfolk, 1993.).  

It is important to remember to apply strategies while presenting information to 

students. Gain the attention of the learner, create a pleasant environment, and take into 

account learner attitudes regarding the new information. According to On Purpose 



Associates, (On Purpose Associates [OPA], n.d.) three instructional techniques can be 

associated with memory storage: 

1. Orchestrated Immersion–Creating leaning environments that engage 

and students in the educational experience. 

2. Relaxed Alertness–elimination of perceived fears while maintaining a 

challenging learning environment.  

3. Active Processing–Allowing the learners to group together and 

internalize information by talking about and manipulating it. 

Each of the afore mentioned techniques will enhance a learners ability to store 

and retrieve information. 

 

Intervention for Remediation and Enrichment 

 
Remediation involves the recognition of students who are not performing at grade 

or benchmark levels, while enrichment is the extending of learners knowledge. 

Remediation students are in need of extra support to reinforce concepts taught in the 

classroom. During a given school year, a teacher must present many types and forms of 

curriculum. The teacher may follow a district curriculum map outlining what needs to be 

taught and when. The pacing is gauged and determined to be appropriate for the majority 

of the students in the class. For multiple reasons this pacing may be too difficult for some 

students or too slow for others. Remediation students may not be labeled with specific 

leaning disabilities, but maybe have gaps in their understanding of a subject. Enrichment 

students may not be labeled as gifted but need extensions to the knowledge to keep them 

engaged in learning. Interventions that are engaging and appropriate are important to 



keep students interest ever increasing. 

Vygotsky’s zone of proximal development theorizes that students work best if 

they are at a level of development immediately above their current level of understanding 

(Slavin, 2003.). The tasks at this level are not tasks a student can complete independently 

but can accomplish with the help of an adult. This area of instruction is termed 

scaffolding. Scaffolding is the use of temporary supports that can allow a student to work 

at a level of understanding, which is both, filled with challenge and confidence 

(Williams, 2008). Tiering is the process of continually adjusting the degree of difficulty 

of a task to match the ability of the learner. This process can involve using the same 

materials for all students, but engaging them in different ways to accommodate learning 

styles and differences. Tiering can also mean introducing high level thinking skills to 

students who need them, while providing application skills to those students who need 

them. The use of interventions in this learning zone would greatly improve student 

understanding. 

Differentiation in the classroom is meeting the needs of students who are grouped 

into one area of instruction. In other words, working with all students who need to learn 

‘R’ controlled words, meeting with another group who needs help with fluency and yet 

another group that needs to work on summarizing the text. This is a different concept 

then individualized instruction where the needs of the individual student are addressed 30 

times over in a classroom of 30 students. Individualized instruction also tends to be 

teacher directed where as differentiated instruction applies known skills to new ideas and 

develops new strategies from their own understanding of the concept (Tomlinson, 2008.).  

 



Distributed Practice 

 
 Distributed practice is the techniques of practicing information in small 

bits over time. According to Carlous Caple, the effect of spacing material can be “very 

long-lasting” meaning this practice engrains the information into long-term memory 

storage (Everyday Mathematics Leadership Institutes, 2003, p. 1.) Allowing students 

repeated exposure to a concept on a daily basis allows the student to replicate the task of 

manipulating the information.  

One of the largest facets of teaching is the dissemination of new information to 

students, while scaffolding on to existing information over time. According to the 

Institute of Educational Sciences (IES), there is strong evidence that repeated exposure to 

material through both formal and informal quizzing improves academic performance. 

Students, who repeatedly retrieve information for recall, will ingrain that knowledge 

further into long-term memory areas (Pashler et al., 2007.) This use of distributive 

practice along with constructive feedback will ensure answers retrieved are correct and 

appropriate.  

 

Diversity and Technology 

 
“The diversity of students in today’s classrooms is impossible to ignore” 

(Williams, 2008, p. 324.) The ES has 307 eligible (AYP) students based on the school 

year 06-07 count information.  Of these, eligible LEP makes up 14.1% and IEP makes up 

15.1% of the population. Many of these students are also part of larger AYP cells called 

migrant and free or reduced lunch. The ES has a population of students that is 20.4% 



migrant and 35.9 % free and reduced lunch. (NDE, 2007.)  

Both IEP and ELP students have unique characteristics, but as a whole, the type 

of programs provided for one cell may also work equally well for the other. “When 

teachers understood the importance of sheltering students’ English literacy instruction 

and using the native language to scaffold that instruction, student participation improved” 

(Garcia, 2005 p. 1.). This also applies to IEP students providing the additional scaffolding 

to support the students with the language and cultural norms they are accustomed to 

using. Understanding where students come from in terms of cultural understandings, 

socio economic situations and educational backgrounds, allows a teacher to extend their 

knowledge base of the student and provide for individual unique needs (National Adult 

Literacy Database [NALD].) Using a push-in (inclusion) and pull-out accommodation 

strategy allows teachers to work together for the benefit of the students. A push-in 

teacher may identify areas to be adjusted for the students. Pull-out students can spend 

time with students who are struggling with like issues as themselves or on computer 

programs developed for that particular group of students.  

Taking the time to provide vocabulary development will allow the LEP/IEP 

students to make connections between words and the objects they represent. For instance, 

a student may know a mouse is an animal, but not a part of the computer. Providing basic 

words for equipment and applications along with a visual, will give these students a 

chance to keep up with their peers. Extended practice time will also allow students who 

are LEP/IEP and those who do not have access to computers, a chance to master the 

lesson objective (Robertson, 2008.). A recent article on the use of software in Japanese 

schools writes of how technology can improve conversation skills.  A new Nintendo DS 



is being used in conjunction with video and audio technology to improve math and other 

academic skills. The students write, speak and type words or phrases into the multimedia 

equipment and feedback is provided on their language skills (Kageyama, 2008.).  

The use of technology to boost test scores, provide feedback, monitor language 

development, and provide self-esteem is in its prime. Schools that can afford the 

technology and provide a teacher, who is proficient in it, will help serve the ELP/IEP 

populations. Having an understanding of the cultural and historical make up of the 

students in a classroom will help teachers be aware of their students.  

 

Intervention with Technology 

 
In the current age of technology, the use of software programs with engaging 

graphics to provide a visual stimulus is a valid idea. Students are increasingly spending 

more time indoors using software on game products, rather than engaging in outdoor 

play. If students are interested in the use of game systems, why not place the concept in 

the school environment. Business is primarily conducted with the use of technology, 

modems, computers, fax’s, Internet, etc. Stakeholders in the communities are also in 

favor of teaching 21st century skills to students.  88% of national voters surveyed in 

September of 2007, felt that computer and technology skills are important in schools 

(21st Century Skills,.). If educators are trying to prepare students for a life outside of 

school then technology is the best way to go.  

The use of technology in the classroom can allow the teacher a better way to meet 

the diversity of learners in a classroom. From the physically impaired, to the gifted 

learner the use of technology can provide support and additional instruction (Smaldino, 



Russell, Heinich, & Molenda, 2005.). Technology can amount to the standard use of an 

overhead in the classroom to the use of a full service computer lab. The most common 

usage is the two to three computers found in a classroom setting and with games, data 

processing, or word processing available for student use. While many schools have 

invested a significant percentage of their budget for the purchase of computers, only a 

small percentage of those schools have spent money to train teachers on how to integrate 

technology in to their curriculum (Smaldino et al.). Just owning the computers is not 

enough, the use of technology as an intervention depends on the schools financial ability 

and willingness to purchase programs and the teachers’ willingness to support those 

programs. Studies have found teachers who had access to computers in the classroom and 

lab are more likely to use technology than those who must choose between the uses of 

classroom or lab computers (Martin & Sholman, 2006.).  

 

The Role of the Computer Applications 

 
Computer-assisted instruction (CAI) and computer-managed instruction (CMI) 

are the two major types of computer applications in the classroom (Heinich, 2002.). In 

CAI, students are interacting directly with the computer as part of the instruction. This 

may be a drill and practice set up or a student directed activity such as writing a short 

story. In CMI, the computer is helping both the student and the teacher with data 

organization. The students may take tests on the computer and the computer creates an 

organized print out of the information broken down for the teachers use.  

Teachers will use computers in a variety of ways throughout their day. When 

there are computers available, students can engage in the same variety of activities. Two 



activities defined for the purpose of this study: drill and practice, and creating and using a 

database. 

Drill and practice is the use of prerequisite skills to increase fluency. Computers 

are an excellent choice for this application, as the computer does not show “impatience” 

(Heinich, 2002, p. 223) with the learner. Drill and practice can use a variety of 

questioning techniques such as offering multiple tries at finding the correct answer or 

skill level adjustments for each learner. A quality program will provide correction, 

remediation, and encouragement to the learner.  

A database is a collection of items arranged for quick accessibility (Smaldino, 

Russell, Heinich, & Molenda, 2005.). Teachers will maintain a database of grades, 

anecdotes, inventory and a plethora of other things. They will use their database to 

monitor student progress, create lesson plans, and establish learning objectives. Students 

can also maintain a database of past assignments, future paper ideas along with multiple 

other options.  

Computers in the classroom are an extension of computers in the workplace. The 

ability to be comfortable and able to use technology will benefit students in whatever jobs 

they work in.  

 

Software Selection and Criteria 

 
The global marketplace has made it easier to purchase software at cheaper prices 

and with more components. Within the education world, it is important to consider the 

context in which the software will be used. In other words, what is ultimate goal of the 

software? What are the learning outcomes from the product? Not every piece of software 



is suitable or conducive to the school environment.  

According to (Heinich, 2002), the following are criteria to consider when 

purchasing software for the school environment:  

� Accuracy–The product should not be more than a few years old as the 

computer systems may have changed rendering the software inoperable. 

The program my also be outdated by content. The information should be 

presented in a clear and logical format. The intent of the product should 

match the lesson being designed. 

� Feedback–If the program is a drill and practice application, the product 

should provide sound and concise feedback to the learners and the 

teachers. 

� Leaner Control–The student should be able to control the pace and 

direction of the program. Students should be able to select programs or 

topics within the program area of interest. The student should remain 

interested and engaged in the use of the product.  

� Prerequisite Skills–The product should be within the skill levels of the 

user in both using the equipment and in following the directions or tasks. 

The addition of practical situations that the students can apply to their own 

learning is also important. 

� Ease of Use–Students should not have to worry about how to use the 

equipment. Rather they should be enjoying the program. The product 

should be self-directing and within the capabilities of the students.  

� Special Features–Too many graphics and effects can take away for the 



learning experience. Only those effects that enhance and engage the 

students in learning should be considered. Text should be presented in a 

font that is easily read and in a consistent layout location.  

Software selected with these points in mind will be a benefit to the education of 

the students who use them.  

There are limitations to the use of technology.  Technology cannot replace 

“conceptual understanding, computational fluency or problem solving skills (National 

Council of Teachers of Mathematics [NCTM], 2008, p. 6.). Teachers will still need to 

create a balanced program that includes the aforementioned skills and the use of 

technology. Teachers will need to be knowledgeable about their class and when it is best 

to integrate technology into the curriculum. The use of professional development courses 

on technology integration is still a necessity until all teachers feel confident and 

comfortable regarding the use of technology in the classroom. The challenge is to put into 

place conditions that allow for the effective use of technology in the classroom and for 

the improvement of student performance (Lemke & Coughlin, 1998.). 

 

Professional Development  

 
Many teachers feel inadequate when it comes to using and instructing students 

with technology. While many schools use databases for attendance and keeping grades, 

integrating technology into daily lessons is still somewhat of an anomaly. According to 

Mathmematica Policy Research Inc, “teacher training is potentially important as prior 

research has noted it relationship to the effectiveness of technology applications” 

(Agodini, Dynarski, Honey, & Levin, 2003, p. vii). Teachers who participate in 



professional development that allows them to manipulate, discuss, and question 

technology are more willing to use technology in the classroom. Some forms of 

professional development may occur as job aids for using a software application or a 

demonstration followed by hands on opportunity. Schools that offer incentives to teachers 

in the forms of continuing education units, extra pay stipends, or within school hours 

training with substitute teachers (Casson et al., 1997.) have found teachers more open to 

the use of technology. When a teacher feels comfortable with any given subject then the 

teacher is more likely to engage in an animated discussion or lesson on the topic  This 

enthusiasm translated to students and the students are more willing and motivated to learn 

and do their best.  

 

Motivating Students to Achieve 

 
Student performance ultimately is tied to their attitudes regarding their ability to 

achieve. Marzano provides a basis for this theory in Classroom Instruction that Works 

(Marzano, Pickering, & Pollock, 2001). He believes that reinforcing effort and providing 

recognition is the third step in his “General Instructional Strategies.” Providing examples 

of how famous and ordinary people have exhibited effort and achieved things is an 

important connection to make. Many adults can see the connection between effort and 

achievement but students need to be provided concrete examples. Recognition of ones 

achievement is again, a difficult topic for many students. Recognition is more than a 

sticker or verbal praise it is the knowing that one has achieved something. While a sticker 

or kind word can promote recognition, they are part of a larger package to reinforce 

achievement. One example is school wide recognition of achievement in testing scores. 



The administration can display posters showing growth in scores by grade level.  

Recognizing groups of students who have put forth the effort and created something 

special is another example.  

Effort + Recognition  = Success. Most educators want their students to do their 

best, represented by the effort part of the equation. Reinforcing and recognizing the effort 

the students put forth is the recognition part equaling a successful testing environment 

and session. Making a real life connection to the testing that student’s encounter will 

create an environment of success and effort. 

 

Measures of Academic Progress 

 
The Northwest Evaluation Association (NWEA) is a non-profit organization that 

“engages in ongoing supportive relationships with partnering school districts and 

educational agencies” (Northwest Evaluation Association [NWEA], 2008). The NWEA 

has created computer-based tests called Measures of Academic Progress (MAP) that use 

state standards to reflect the current achievement level for students. These tests 

administered on the computer automatically adjust the level of questions depending on 

student’s correct or incorrect answers. Following a testing period, the results are aligned 

with the state standards and broken down into Rasch Unit called a RIT scale. The teacher 

may then take this information and narrow down the focus of instruction to meet the skill 

needs of the students. The ES uses the MAP testing three times per year, fall, winter and 

spring. The teachers then use the resulting RIT data to create any necessary adjustments 

to the curriculum. This program is also used to create ability groups for teachers to focus 

on a specific skill or need lacking a group of students. The program provides a template 



of visual graphics for teacher to share with parents, to show a child progress over time. 

This type of technology to track and monitor students is a valuable to tool for educators.  

 

Beyond the Classroom - Using Essential Skills  

 
Essential Skills Early Learning Programs was developed and produced by Ryan 

Brown and other experienced teachers to create a more effective way to teach students. 

According to Ryan Brown, the software program was developed as a fundamental 

program for students to be independent and successful in its use (R. Brown, personal 

communication, March 11, 2008). The entire program consists of 80 different subject 

products, each targeting a specific area of instruction. The components are in English 

language arts (phonics, spelling, vocabulary and writing), mathematics (numeration, 

measurement, problem solving, geometry and probability), and reading (comprehension, 

language development and vocabulary) (Essential Skills, 2007).  Each software program 

provides entertaining graphics, a visual monitoring of success, a reward graphic and feed 

back for both correct and incorrect answers. Students need to complete the selected 

program skill two times in order to have “passed.” The program also provides an audio 

portion for directions, helpful hints for a skill and praise. Essential Skills is designed for 

independent workers to work at their own pace and level of difficulty, thereby allowing 

for both remediation and enrichment for students. 

Essential Skills has a monitoring component called the “Marks Manager” 

(Essential Skills, 2007.) This reporting and tracking tool shares information between 

teaching programs. Essential Skills can also be used in conjunction with MAP scores to 

provide a continuum of skills to be addressed. Each student’s scores are matched with a 



specific strand in the MAP scores, thereby teachers are able to personalize and focus the 

education for their students.  



 

Hypothesis 

 
The purpose of the study was to investigate the effectiveness of a supplemental 

software-based program in the areas of increased scores in mathematics and English 

language arts for students in the LEP and IEP populations. The hypotheses are as follows: 

1. Students who participated in the software-based supplemental practice 

showed statistically significant improvement in academic achievement on 

the Criterion Reference Test.  

2. Students who have the label LEP and/or IEP will show significant gains 

in the areas of mathematics and English language art. 

 

Rationale for Hypothesis 

 

Students are exposed to an intervention that will both remediate and extend 

learning. Students who participate with the software program will have distributive 

practice with the material presented in the classroom, thus enabling the students to see 

material in a different point of reference. Students will be directed to a specific section of 

the program and asked to perform the tasks presented. The software will both provide 

feedback and encouragement to the students. Students who are familiar with the software 

program, through continued usage, will perform better on the MAP testing, which is a 

predictor for performance on the CRT test.  



CHAPTER 3 – METHODOLOGY 

 

Detailed in this chapter are the strategies for selecting students and collecting 

data.  

 

Subjects 

 
The participants in this study were third graders from the 2006–2007 and 2007–

2008 school years at E. Sampling of the general population was used to create equal 

populations to evaluate. Sampling of the sub population was not used, as the population 

sizes were too small. Therefore, the results reflected for the subpopulations are in actual 

numbers or percentages.  

 

Settings and Instruments 

 
Students participated with instruction in one of two computer laboratories. 

Classroom computers were also available for students to use for additional practice. 

Teachers have received the same amount of training on the Essential Skills Software. 

The red lab contained 17 PC computers and 8 eMAC computers. The green lab 

has 27 PC computers for class use and 6 for LEP programs. The computer labs were 

centrally located in the building. Essential Skills practice occurred between 3 and 5 days 

per week for 30 to 45 minutes, in the two labs, as well as some practice occurring during 

classroom center time. The classroom teachers lead all students through the program. 

Fall and Winter MAP data was used as an initial data block, as the Essential Skills 



was not available until after the winter testing period. Using the year 2006-2007 CRT 

scores in conjunction with 2007–2008 scores of the same participants would determine 

mean, median, mode and ranges. 

 

Research Design 

 
The total number of students in this research project was 90. The students were 

divided into two initial groups: the control group (N=36) and the treatment group (N=54.) 

These initial groups were referred to as the general population.  The students were further 

subdivided according IEP and ELL sub populations. This design allowed the two 

different school years to be equally represented. The groupings were as follows: 

1. Out of a total population of 429 students at ES, 36 third graders from the 06-07 

school year and 54 third graders from the 07-08 school year participated.  The 

subgroups included IEP students and LEP students, 12 06-07 third graders (5 IEP 

and 7 LEP) and 12 07-08 third graders (3 IEP and 9 LEP). 

2. Control and treatment groups were determined by the school year.  Students in 

third grade during the 2006-2007 or past school year were the control group. They 

received classroom remediation before taking the CRT’s in 2007. The treatment 

group was students in the third grade during the 2007–2008 year. They received 

both classroom remediation and Essential Skills software intervention.  

3. Three third grade classroom teachers who have taught in both the past and current 

school years were used. The teachers used the same classroom remediation plan 

that was implemented in 2007, for the 2008 testing period. One classroom from 

each year was excluded from the project due to a new teacher being introduced or 



removed from the grade level.  

 

Procedures  

 
 In September of 2007, all the current students participated in the MAP testing. 

Essential Skills Software was loaded and available in January of 2008 for student use. 

Teachers were given three separate times to participate in professional development 

regarding the program. The teachers are also given feedback on how to use selected 

strands of the MAP test to better their instructional practices. 

 All 07-08 participants received an average of 15.5 hours a week of lab time to use 

Essential Skills. They also received an average of 30 hours of classroom remediation 

before taking the CRT’s.   

 

Strategies to Ensure Validity 

 
 All students have received a classroom remediation program before taking the 

CRT test. The treatment group has received an additional intervention using the software-

based interventional program.  

The use of cluster sampling helped to ensure the validity of the research.  The 

sampling method was selected due to the use of causal-comparative research. The use of 

preexisting classes and test scores and the inability to manipulate the groupings made 

cluster sampling appropriate. Students selected for both the control and treatment group 

were chosen from each of the selected grade years and then subdivided into IEP, ELL and 

general population groupings. The general population was randomly sampled and 



evaluated to provide an overall determination of the use of the intervention. Due to the 

small size of the remaining two populations, they were evaluated as intact populations. 

The t-test was used to determine if each of the two sub group populations are 

significantly different. The use of a t-test is appropriate for use when the groups are 

subjected to two different types of treatments (Gay, Mills, & Airasian, 2006, p. 354.) The 

mean and standard deviation was used also in calculating the t test for non-independent 

samples.  



 

CHAPTER 4: IMPLEMETAION AND DATA ANALYSIS 

 

Looking at the raw data from the two main groups was difficult to visualize. In 

order to break the data into more manageable amounts, subgroups were established using 

IEP, LEP and general population. The results analyzed from both a percentage and 

statistical mathematical procedures. 

Students in both school years were given the Criterion Reference Test (CRT) in 

the spring. The CRT provided results broken down into sub group populations. 

Table 1 shows the mean scores of the general population of which LEP and IEP 

students are included. An apparent improvement is seen in the mean scores from the 06-

07 to the 07-08 school years.  

Table 1 - Data for General Population 

 06-07 school year 07-08 school year Growth 

Math Mean Scores 294.6 321.4 +26.8 

Reading Mean Scores 313.9 325.6 +11.7 

 

Table 2 shows the mean scores of the IEP and LEP populations from the 06-07 to 

the 07-08 school years. Within the subgroup populations, there appears to be significant 

improvement in the mean scores between the years  

 

 

 



Table 2 - Data for LEP and IEP Populations 

 06-07 school year 07-08 school year Growth 

Math Mean Scores IEP 210.0 241.0 +31.0 

Reading Mean Scores IEP 215.6 222.3 +6.7 

Math Mean Scores LEP 193.2 308.2 +115.0 

Reading Mean Scores LEP 221.6 308.9 +87.3 

 

Analyzing the data summarized in Table 3, improvement of test scores was 

statistically mixed. Half of the populations demonstrated significant improvement; the 

other half demonstrated statistically insignificant improvement. The gains demonstrated, 

in the means of the scores, were significant for the LEP and general math populations. 

Each of the other populations also demonstrated an increase in their mean scores, but 

proved not to be statistically significant. Using the t-Test, the IEP population in both 

reading and math along with the general population in reading, did not show a significant 

difference in their scores.  The math and reading LEP populations along with the math 

general population did show a statistical significant improvement in their scores.  

 

 

 

 

 

 

 



Table 3 - Results of t-Test for 2007 - 2008 CRT Scores 

 T-Score Probability Null Hypothesis 

Math General 
Population 

2.46 0.05 Reject 

Reading General 
Population 

0.56 0.05 Accept 

Reading IEP 0.18 0.05 Accept 

Math IEP 0.89 0.05 Accept 

Math LEP 3.48 0.05 Reject 

Reading LEP 3.05 0.05 Reject 

 

Using the t-test resulted in the rejection of the null hypothesis for general 

population math as well as math and reading LEP. The rejection refers to the concept that 

the hypothesis only exists because of chance. There is enough statistical data to infer that 

the differences between scores were due to an increase in understanding by the students. 

On the other hand, the acceptance of the null hypothesis for general population reading as 

well as IEP reading and math indicates that the difference was not statistically enough to 

infer that the students increased their knowledge.  

 

 

 

 



CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS 

The research began with the following hypothesis: 

1. Students who receive classroom intervention as well as the intervention 

of Essential Skill Software will show statically significant 

improvement in standardized achievement scores. 

2. Students in the subpopulations of IEP and ELL will show a significant 

improvement in standardized testing scores. 

The data in chapter four supports one but not both assertions. Students who 

participated in both classroom remediation and Essential Skills showed statically 

significant improvement in the LEP and general population math categories for the CRT. 

The use of Essential Skills provided the extra-individualized practice necessary for these 

learners to accelerate their understanding. The growth demonstrated surpassed the 

students who received only classroom remediation. The focusing of the teachers on the 

student’s achievement along with the inclusion of a software-based program created 

greater gains than remediation alone. The general population reading and IEP population 

did not show significant improvement. The IEP population was too small to provide an 

accurate reading for statistical purposes. The general population reading did not 

demonstrate a large enough difference to show a significant change in the scores. While 

all populations showed growth in their mean average, statically IEP and general 

population reading were not enough difference to assert that the additional software along 

with remediation improved scores.  

Using the data derived from this research and because of the success of some of 

the students who received Essential Skills intervention the following recommendations 



are included: Classroom remediation embedded in the daily practices and the use of 

Essential Skills to enrich and remediate as part of classroom routine should continue.  

The purchase of additional software in areas not yet acquired would add depth to 

the already supplied software and allow for enrichment for those above grade level and 

other opportunities for those in need of remediation. Due to significant increase in scores 

for the LEP population, the researcher concurrently recommends that the purchase of 

programs might be limited to helping LEP students. The purchasing power of one funded 

population could provide additional resources for the whole population.  

The study should continue for several more years to determine the significance of 

intervention in the IEP and general population reading. The statistics generated over time 

will add additional information to be evaluated and to determine the effectiveness of the 

program. 



CHAPTER 6: CRITIQUE 

 The researcher identified three main strengths. First was the narrowing of 

the achievement gap for IEP and ELL students who were provided both classroom 

remediation and the software-based program. Tremendous strides were made especially 

in the LEP populations, closing a significant gap on the achievement test. 

Secondly, students were motivated and enjoyed learning when the education came 

in the form of the computer. The graphics and other motivators enticed the students to 

continue to try even when they were struggling with the answers. The availability of 

information and hints allowed the students to proceed at their own pace and locate help 

when needed. 

Third, the close monitoring of the teachers in providing guidelines as to which 

programs to use, and specific activities within each programs, that were best to help the 

students. Teachers employed the use of NWEA, RIT ranges to narrow the areas where 

students had a lack of understanding and directed students to work within Essential Skills 

in those areas of need.  

Several weaknesses became apparent in the course of the study. First, were the 

small number of the participants involved and the separation of school years? Several 

students had moved out of the school area before their scores were obtained. This meant 

that some of the population was not represented and what remained was a number less 

than 100. This made the generalization of the study hard to implement. 

Another challenge that arose was the ability to carve out time in an already 

packed school day to use the Essential Skills program to its full advantage. When the 

program is used, classroom instruction time is eliminated and remediation and 



enrichment has begun. While all three are important components in any school day, there 

is an overall feeling of there are not enough hours in the day to do all that is necessary for 

the students. Perhaps as more programs are purchased and available the teachers will 

create new ways of implementing them, to the benefit of both the staff and the students. 

In conclusion, the use of Essential Skills for the 08-09 school year and the 

evaluation of subsequent test scores will need to be conducted. Further evaluation is 

needed in order to fully determine the occurrence of a trend or of a single growth 

opportunity. 
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APPENDIX A: DATA ANAYLIZED INDICATING STUDENT GROWTH 

GROUP 1 PARTICIPANTS - MATH  GROUP 2 PARTICIPANTS - MATH 

SUBJECT X1 (X1)2  SUBJECT X1 (X1)2 

1a 287 82369  2a 393 154449 

1b 367 134689  2b 248 61504 

1c 339 114921  2c 458 209764 

1d 329 108241  2d 351 123201 

1e 385 148225  2e 308 94864 

1f 273 74529  2f 376 141376 

1g 153 23409  2g 393 154449 

1h 385 148225  2h 261 68121 

1i 241 58081  2i 261 68121 

1j 287 82369  2j 308 94864 

1k 197 38809  2k 316 99856 

1l 367 134689  2l 316 99856 

1m 339 114921  2m 393 154449 

1n 411 168921  2n 288 82944 

1o 100 10000  2o 248 61504 

1p 302 91204  2p 268 71824 

1q 329 108241  2q 500 250000 

1r 254 64516  2p 393 154449 

1r 227 51529  2s 301 90601 

1t 339 114921  2t 332 110224 

1u 273 74529  2u 376 141376 

1v 319 101761  2v 308 94864 

1w 287 82369  2w 261 68121 

1x 267 71289  2x 393 154449 

1y 197 38809  2y 363 131769 

1z 339 114921  2z 332 110224 



1aa 234 54756  2aa 268 71824 

1bb 177 31329  2bb 417 173889 

1cc 411 168921  2cc 281 78961 

1dd 329 108241  2dd 301 90601 

1ee 310 96100  2ee 316 99856 

1ff 280 78400  2ff 363 131769 

       

       

N 32   N 32  

AVG of X1 334.09   AVG of X1 229.69  

Sum of (X1)2 3694123   Sum of (X1)2 2894234  

SS1 122326.72   SS2 171622.88  

t-Test 2.46      

 

 



APPENDIX A1 – DATA ANAYLIZED INDICATING STUDENT GROWTH 

 READING IEP POPULATION  

 Subjects N1 N12 Subjects N2 N22 

 1a 187 34969 2a 114 12996 

 1b 215 46225 2b 161 25921 

 1c 265 70225 2c 226 51076 

    2d 226 51076 

    2e 235 55225 

    2f 251 63001 

    2g 296 87616 

       

N  3   7  

Mean  222.33   215.6  

Sum of (X1)2  151419.00   3469.1  

SS  3155.67   21613.7  

t-Test  0.18     

       

N1 = 07-08 school year, N2 = 06-07 school year 

       

 

 

 MATH IEP POPULATION  

 Subjects N1 N12 Subjects N2 N22 

 1a 174 30276 2a 100 10000 

 1b 241 58081 2b 177 31329 

 1c 308 94864 2c 197 38809 

    2d 197 38809 

    2e 227 51529 

    2f 273 74529 

    2g 302 91204 

       

N  3   7  

mean  241.0   181.9  

Sum of (X1)2  183221.0   
285409.

0 
 

SS  8978.0   53904.9  

t-Test  0.89     

N1 = 07-08 school year, N2 = 06-07 school year 

 

 

 

 



  

APPENDIX A2 – DATA ANAYLIZED INDICATING STUDENT GROWTH 

 READING LEP POPULATION  

 Subjects N1 N12 Subjects N2 N22 

 3a 260 67600 4a 114 12996 

 3b 270 72900 4b 186 34596 

 3c 294 86436 4c 235 55225 

 3d 304 92416 4d 251 63001 

 3e 314 98596 4e 322 103684 

 3f 319 101761    

 3g 325 105625    

 3h 338 114244    

 3i 356 126736    

       

N  9   5  

mean  308.9   221.6  

Sum of 
(X1)2 

 866314.0   269502.0  

SS  7602.9   23969.2  

t-Test  3.05     

N1 = 07-08 school year, N2 = 06-07 school year   

 

 MATH LEP POPULATION  

 Subjects N1 N12 Subjects N2 N22 

 3a 261 68121 4a 100 10000 

 3b 261 68121 4b 153 23409 

 3c 288 82944 4c 177 31329 

 3d 308 94864 4d 197 38809 

 3e 316 99856 4e 339 114921 

 3f 316 99856    

 3g 316 99856    

 3h 332 110224    

 3i 376 141376    

       

N  9   5  

mean  308.22   193.20  

Sum of (X1)2  865218.00   218468.00  

SS  10209.56   31836.80  

t-Test  3.48     

N1 = 07-08 school year, N2 = 06-07 school year    

  



APPENDIX B: SAMPLE IMPLEMENTATION PLAN 

1. Obtain more Essential Skills Software 

2. Identify student needs using Des Cartes and determine goals. 

3. Direct students to work in areas of goals. 

4. Monitor and adjust goals as necessary. 

5.  Provide embedded remediation in classroom throughout year and emphasis 

before CRT testing. 


