
  

ABSTRACT 

 
THOMAS, ROLLINDA ALICIA. An Investigation of the Impact of Literacy Training on 
Performance Gaps in the Computer Skills of Low-Performing Eighth Graders. (Under the 
direction of Ellen Vasu, Ph.D). 
 

     This research effort investigates relationships among factors that typically impact student 

performance in computer skills. The study utilizes a causal-comparative (ex post facto) research 

design to examine the effects of several variables on the computer skills of low performing 

eighth grade students. Students from two county school systems were selected for inclusion in 

comparison groups. The relative contribution of literacy training, reading comprehension, race, 

and family income will be considered using multiple regression analysis. The results will be 

examined for the difference in effect sizes and/or existence of interactions between variables. 

The findings will be summarized at the conclusion of the study, along with possible implications 

for future research and instructional planning. 
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An Investigation of the Impact of Literacy Training on Performance Gaps in the 

Computer Skills of Low-Performing Eighth Graders 

 

Performance Gaps in Reading and Computer Skills 

     Recognizing the potential impact of computer skills upon future performance in school, North 

Carolina has required all students to demonstrate proficiency in computer skills by the eighth 

grade. Proficiency is measured as a passing score on the North Carolina Test of Computer Skills, 

divided into multiple-choice and performance sections. Should the students fail either section, 

they are expected to continue taking it each year until they are successful or perform an 

equivalent assignment that satisfies the requirements of the NC Department of Public Instruction.  

Demonstration of mastery on the test is taken as an indicator that the eighth graders are ready to 

perform the computer and technology-related tasks expected of them in high school. This 

snapshot of their computer skills may have greater importance than originally thought, however. 

The high school curriculum in North Carolina does not require students to take computer courses 

or pass further examinations of their computer skills before graduation. Therefore, a student may 

not receive further instruction or assessment of computer skills after the eighth grade. This 

creates a problem for students who do not demonstrate proficiency in computer skills. If they fail 

to acquire these skills, their ability to complete their requirements for graduation or compete in a 

technologically driven job market could be compromised. Compounding the problem is the fact 

that 3.29 percent of students in grades 7-12 dropped out in the 2003-2004 school year (NCDPI, 

2005). Students may conceivably enter the business or academic world with no further computer 

training than they received in middle school, whether they stayed in school or not.  
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     Given the requirement that a student must pass the NC Tests of Computer Skills to graduate, 

the state of North Carolina has communicated a belief that these skills are critical to student 

success. Students who experience difficulty in mastering the computer content may therefore 

expect to encounter problems in the fulfillment of academic tasks and possibly the job market. 

Unfortunately, reviews of some test results have revealed a gap in the performance levels of 

different groups. The NC Department of Public Instruction measures performance gaps by the 

percentage of a group that has demonstrated proficiency. According to the Accountability 

Department, the stated goal is the complete elimination of performance gaps, indicated by zero 

differences in the percentage proficient. In 2003, 88.9% of White student achieved passing 

scores, in contrast to 85.1% of Asians, 67.1% of Blacks, 58.3% of Latinos, 74.5% of Native 

Americans, and 81.7% of Multi-Racial students (NCDPI, 2004). If computer skills are important 

to the success of middle school students, then the existence of performance gaps may create 

disparities in the academic futures of minority groups. This raises the question of what can be 

done to help students who are falling behind in computer skills. Identifying the factors that 

contribute to failure in computer skills may help illuminate the methods that are available to 

improve performance.  

     This study proposes to investigate the possible link between reading comprehension and 

computer skills. Should a correlation be suggested, it may illuminate one of the reasons why 

low-performing eighth grade students experience difficulty in computer skills. The factors will 

include reading comprehension (as measured by the North Carolina NC End-of-Grade Test in 

Reading Comprehension) and learning disabilities (indicated by inclusion in the Title I Program 

for exceptional students). Title I is a federal program designed to improve the academic 

achievement of disadvantaged students in high-poverty schools and reduce performance gaps 



Performance Gaps in Reading and Computer Skills 3 

  

between groups. Students identified with special needs in reading will be included in the Title I 

program in their respective middle schools. The relative impact of each factor will be considered 

to determine whether they need to be addressed by computer educators in instructional practice. 

The performance of different groups based on race will also be taken into consideration in order 

to account for variations that are unrelated to reading comprehension. 

     The possible importance of race and reading ability is evident in a recent publication, 2002-03 

Report of Student Performance North Carolina Tests of Computer Skills (NCDPI, 2004). It 

reveals that while tests scores continue to improve for different racial groups, performance gaps 

still remain. In 2003, 67.1% of Black eighth graders passed the tests, an improvement over the 

58.5% that passed in 1999. The percentage of Latino students who passed rose from 49.7% in 

1999 to 58.3% in 2003. White students passed at a rate of 88.9% in 2003, as opposed to 84% in 

1999 (NCDPI, 2004). Although different groups of students took the tests in 1999 and 2003, the 

improvement in scores may indicate that North Carolina public schools are experiencing greater 

success in helping students to achieve proficiency on the NC Tests of Computer Skills. However, 

the disparities between the test scores of different races still remain. 

     Reading ability may also have an impact upon students’ test scores, as evidenced in the 

results published in NCDPI’s report. Students who were identified as having limited English 

proficiency passed at a rate of 36%. Eighth graders in the Title I program who were identified as 

learning disabled in reading passed the NC Tests of Computer Skills at a rate of 59.7%. Students 

who were learning disabled in written expression achieved proficiency at a rate of 62.5%. As a 

group, eighth graders with disabilities passed at a rate of 51.2%. This result is contrasted with a 

passing rate of 82.5% for students who were not in the Title I program (NCDPI, 2004). 
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     Race and income may be thought to exert influence on a number of social indicators, 

including academic achievement. Reading comprehension may present a more ambiguous 

challenge. The contribution of reading comprehension to the attainment of computer skills is as 

yet unknown. However, the importance of reading competence to many disciplines is extolled in 

academia and the media. In addition, the lack of reading skill is decried as a possible portent to 

academic and professional failure. 

     “Reading is the most important skill for success in school and society. Children who fail to 

learn to read will surely fail to reach their full potential.” Such is the concern about the 

importance of reading, as expressed by Susan Hall and Louisa Moats in Straight Talk About 

Reading: How Parents Can Make a Difference During the Early Years (1999). Given the 

ubiquity of text in printed and electronic media, reading skill is an important and necessary 

prerequisite to success in various content areas. However, there is evidence to suggest that 

reading failure is a reality for a substantial number of students. The National Assessment of 

Educational Progress (NAEP), administered in 2003, revealed that 25 percent of eighth graders 

performed below the basic level in reading, indicating that they were unable to demonstrate 

partial mastery. Test results in North Carolina were one point higher than the national average. 

While this constituted an improvement of 2 percentage points over the test results in 1998, the 

last administration of the test, it raised concerns that a significant portion of students are falling 

behind in skills that will be integral to their future success (Fletcher, M., Reading Scores Rise 

Among Fourth Graders, Washington Post, July 20, 2003). Unfortunately, the data at the national 

level showed that significant racial gaps in achievement continued to exist among Whites, 

Asians, Blacks, and Latinos at every grade level. Girls showed a tendency to outperform boys, 
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and students from higher-income households yielded better results than those from lower-income 

households. 

     The persistence of performance gaps between racial groups and income groups in reading 

ability raises issues of equality and social justice. If reading proficiency is necessary to perform 

the tasks in various content areas in school, and indispensable to employment opportunities in 

the information age, then racial gaps in performance could possibly consign some groups to 

perpetual lower-class status. In order to address this problem, disaggregated data is used to keep 

track of student progress among each group. The No Child Left Behind Act signed into law in 

2002 by President George Bush, mandates that each state must make efforts to reduce these 

performance gaps to statistically insignificant levels. Programs to improve reading 

comprehension for all groups include the Reading First Initiative, designed to aid emerging 

readers. In North Carolina, this initiative has resulted in the implementation of instructional 

programs to improve reading comprehension for all groups. 

     The national imperative, legal mandate, and ethical obligation to prepare all students for the 

twenty-first century has led to the creation of vast initiatives to improve reading instruction. A 

unique opportunity to examine the potential contribution of reading comprehension to computer 

skills arose in two counties (County A and County B) that are applying different approaches to 

literacy training. County A adopted the principles set forth in the Reading First Initiative in a 

system-wide effort to provide literacy training to every teacher in the county. Each student, in 

turn, would receive focused literacy instruction based on the teachers’ staff development 

training. Eighth grade students would be exposed to instructional practices used in Reading First 

to improve their reading skills. County B maintained a focus on presenting the standard 

curriculum in reading and computer skills at the eighth grade level.  
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    County A retained the services of the Consortium on Reading Excellence (CORE) in order to 

reach the goal of improved reading skill for all groups. The authors of the program are 

unequivocal about the importance of literacy to full participation in society. “Illiteracy cannot 

help but have a direct, negative effect on quality of life, usually in the form of lost opportunities 

and lower wages. Access to fundamental information regarding nutrition, health, safety, and 

general well-being and to information that expands and enriches understanding, such as culture, 

history, literature, science, and mathematics, is limited.”(Teaching Reading Sourcebook for 

Kindergarten through Eighth Grade, Honig, Diamond, & Gutlohn, 2000).  

     County A’s emphasis on countywide literacy-building strategies provides a unique 

opportunity to investigate possible correlations between literacy and computer skills. One may 

wonder why the concern with literacy and computer skills is pertinent to the needs of school 

systems and the students they serve. The acquisition of computer skills has been identified, along 

with reading skills, as an important precursor to academic and professional success. According to 

Jan Cannon, author and online contributor to the Career Connection of the Boston Herald, 

computer skills are among the most important factors in the marketability of a job applicant. 

Reflecting on over ten years of experience in helping clients to develop job skills, she states, 

“There’s no doubt that computer skills rank the highest on your list, no matter what your job. 

Basic word processing is mandatory for even receptionist positions. Can you do mail merges? 

Write effective e-mail messages? Good spelling and punctuation are always key skills.”(Cannon, 

Annual Skills Checkup, 2004). Cannon and others appear to reinforce the notion that computer 

skills and reading skills interact to improve the opportunities available to students and 

prospective job seekers.  “The capacity to handle, manipulate, control, and work with text and 

discourses -- in print, verbal, visual, and multimedia forms -- is increasingly replacing the 
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capacity to work with our hands as our primary mode of production” (Elkins & Luke, 1999). 

Should a correlation exist, the application of literacy-building strategies may help students 

improve their reading comprehension and computer skills, both of which are valued in the 

classroom and the boardroom. 

     Thus far, there has been scant evidence to suggest that a relationship exists between reading 

comprehension and computer skills. Although a direct link between them has not yet been 

established, the literature suggests that proficiency in one may have a positive influence on the 

other. One recent research project led by Dr. Dan Boudah (2003) incorporated reading 

comprehension with the development of computer skills. Experts in cognition and learning 

developed a course named TechnoReading in order to integrate reading instruction with 

computer content learning. It was funded and implemented in North Carolina, with positive 

results to be discussed in a section about TechnoReading. The program was administered to a 

small group of low-performing middle school students in order to help improve their skills in 

comprehension, vocabulary, and organizational strategies, thus empowering them to handle 

technological reading materials. Students who completed the course showed improvement in 

both computer and verbal skills. Their test scores showed an increase in computer-related 

comprehension, identification of main ideas and essential details, and verbal paraphrasing 

(Boudah, Fred, & Gurganus, 2003). The favorable outcomes experienced by the participants 

suggested that there may be a positive relationship between reading comprehension and 

computer skills. 

     Reading comprehension and other literacy skills appear to be intricately related to the 

execution of computer-related tasks. Word processing, collecting, analyzing, and presenting data 

are tasks that can incorporate reading skills with computer skills. The North Carolina Computer 
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and Technology Skills Curriculum lists numerous requirements for eighth grade students, some 

of which require the student to incorporate reading skills with computer skills. For instance, one 

competency goal of the eighth grade computer skills curriculum requires students to select and 

use word processing / desktop publishing features to develop, edit, revise and publish documents 

or assignments. The learner will further demonstrate knowledge and skills in the use of computer 

and other technologies by: Using technology tools to collect, analyze, and display data; Use 

keyboarding skills to improve speed and accuracy; use a word processing application to create 

and format a document, search and sort information using one criterion; select search strategies 

to obtain information; and create and modify a multimedia presentation citing sources of 

copyrighted materials (NCDPI, 2003). The aforementioned computer skills are but a few of the 

competency goals included in the North Carolina Standard Course of Study. It is reasonable, 

therefore, to expect that proficiency in reading comprehension will have an impact upon 

computer skills. Measures that improve performance in reading may well result in performance 

gains in computer skills. 

     Instruction in reading comprehension has been promoted as a means to improve student 

knowledge in various content areas, such as science and social studies (Biancarosa, G., & Snow, 

C.E., 2004). There now exists an opportunity to test the assertion as it relates to computer skills. 

North Carolina provides instruction and assessment in computer training as a curricular content 

area at the eighth grade level. As mentioned above, student progress is measured using the NC 

Tests of Computer Skills, administered in the fall and spring semesters. County A’s experiment 

with literacy instruction offers a chance for comparison with other county school systems using 

more traditional instruction. 
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     The NC Tests of Computer Skills contains two sections, previously identified as the Multiple-

Choice and Performance Tests. The influence of reading comprehension on both tests will be 

considered. Should the investigation yield evidence to suggest that reading skill is important to 

success on the NC Tests of Computer Skills, it may provide support for the use of modifications 

in test administrations. Students who have significant reading disabilities could take the test 

under different conditions that would mitigate for their circumstances. For instance, a read-aloud 

modification could be implemented, in which a test administrator reads the questions to the 

student, allowing greater comprehension of the task. Once these students are recognized to have 

problems with the test, measures can be taken to offer remediation in reading, in an effort to 

improve their understanding of the questions. 

     The investigation of the impact of reading comprehension upon computer skills is an attempt 

to identify methods by which instructors can help students to achieve success in computer skill. 

It can also address possible disadvantages experienced in testing students who have adequate 

computer skills, but lack the reading ability to demonstrate it on a written test. Given the fact that 

students may not take computer courses after the eighth grade, helping them to be successful in 

this pivotal year is imperative for educators. 

 

Problem Statement 

     The problem that the proposed study attempts to address is to determine whether literacy 

skills can contribute to the improvement of computer skills. Eighth grade students who 

experience difficulty demonstrating computer skills (as measured by the NC Tests of Computer 

Skills) may require the implementation of an instructional plan that can improve their 

performance. The study will investigate the possible contribution of literacy instruction to the 
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acquisition of computer skills. Should a link be suggested by correlations or trends between 

student literacy and computer skills, educators may be able to design instruction that recognizes 

reading as a potential factor in student performance. In addition, the study will examine the 

effects of literacy instruction on student performance on the NC End-of-Grade Test in Reading 

Comprehension. 

     The disparities in Internet access experienced by people of different races have been a subject 

for national study. The National Telecommunications and Information Administration (NTIA), 

operating through the U.S. Department of Commerce, has issued a number of reports over the 

years regarding national trends in Internet use. This includes careful monitoring of the differing 

levels of access experienced by different races. The NTIA stated recently that Internet use has 

been increasing for virtually all races. White Internet users increased their use (from all sources) 

from 61% in 2001 to 65% in 2003. Black users increased from 41% in 2001 to 45% in 2003. 

Hispanic Internet users raised their level of access from 33% to 37% (NTIA, 2004). A vastly 

improved result was found by a Pew national survey in February, 2006. The survey revealed that 

in 2006, 74% of White Americans have Internet access, along with 61% of Blacks, and 80% of 

English-speaking Hispanics, prompting the New York Times to declare that the digital is closing 

(Marriott, 2006). Although recent national surveys and statistics are encouraging, differences 

between groups do persist. 

    According to the North Carolina Department of Public Instruction (NCDPI), North Carolina 

faces disparities in computer and Internet access based on race, income, and geographic location. 

NCDPI identified this trend among public school students in North Carolina in the “Report of 

Student Performance North Carolina Tests of Computer Skills” (NCDPI, 2002). However, 

performance gaps on the NC Tests of Computer Skills may be the result of a reading 
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achievement gap, affecting the outcomes of students who may possess skill, but fail to 

comprehend the written questions. 

     Results from a recent test administration, the 2002-2003 school year, revealed that 80.4% of 

students who took the test received passing scores. Nearly 20% of North Carolina’s students 

have not been able to demonstrate proficiency in computer skills. In addition, there were 

significant performance gaps among groups in computer skills. As stated above, the vast 

majority of White students (88.9%) achieved passing scores, followed by Asians (85.1%), Native 

Americans (74.5%), Blacks (67.1), and Latinos (58.3%) (2002-03 Report of Student 

Performance North Carolina Tests of Computer Skills, NCDPI, Sept. 2004).  

     Differences in race are also associated with variations in the level of students’ performance in 

reading in North Carolina. Although the implementation of the ABCs of Public Education 

Program has produced encouraging results, gaps in performance still persist. “While the 

achievement gap between White and Black students remains the largest gap among ethnic 

groups, the gap has been reduced to 21.9 points, down from 34.3 points in 1996-97, the first year 

of the ABCs.” (NCDPI, 2003) According to NCDPI’s website regarding the 2003 ABC test 

results, 88.8% of White students performed at or above grade level in both reading and math in 

grades three through eight, a gain of 4.4 percent from 2002. The percentage of Black students 

scoring at or above grade level in reading and math was 66.9 percent, and increase of 10.3 points 

from the previous year. The overall percentage of students performing at or above grade level in 

North Carolina is 80.0 percent, an increase of 6.1 points over the 2002 school year. 

     The continued existence of significant disparities in the performance of minority groups 

constitutes a blemish on the educational system. Allowing it to persist is an unacceptable course 

of action, potentially consigning some groups to lowered expectations and outcomes. Should the 
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achievement gaps in computer skills and reading comprehension continue, some members of 

disadvantaged groups may experience difficulty in a world of expanding academic and 

professional expectations. 

     Given its portents for future entrants into society, improving literacy as well as computer 

skills for our K-12 students is an important goal for educators. It can be viewed as a necessary 

part of the larger effort to reduce the gap in academic achievement for minorities across the 

disciplines.  

     If the investigation suggests a correlation between literacy skills and computer skills, then it is 

possible that efforts to improve reading comprehension may benefit low-performing eighth-grade 

students of different races who struggle with either task. The study attempts to address this issue 

through an examination of the effectiveness of different literacy instruction approaches in two 

North Carolina counties. Teaching strategies that unlock the reading potential of all students may 

help to alleviate the inequities currently experienced in reading and computer skills. 

Purpose of the Study 

     The purpose of the proposed study is to expand the current body of knowledge regarding 

possible links between reading comprehension and computer skills. The study may accomplish 

this by examining the relative effectiveness of literacy instruction efforts of different counties in 

improving performance in computer skills at the eighth grade level. The research may also reveal 

the impact of literacy instruction in reducing the performance gaps between eighth grade groups 

in reading and computer skills. It will attempt to address the question of whether literacy skills 

bear some correlation to computer skills at the eighth grade level. Several other questions will be 

examined in addition to this central premise. 
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     The approach of literacy instruction in two counties will be observed, concluding with an 

investigation of student results on the NC Tests of Computer Skills and the NC End-of-Grade 

Test in Reading Comprehension at the eighth grade level. Next, the proficiency rate of each 

group will be compared to find any statistically significant differences between racial groups. 

The outcomes will be examined to reveal whether there is a correlation between literacy skills 

(as measured by the NC End-of-Grade Test in Reading Comprehension) and computer skills (as 

measured by the NC Tests of Computer Skills). The researcher will then attempt to ascertain 

whether the literacy instruction experienced by the eighth graders reduced performance gaps 

between groups, had no effect, or actually exacerbated the differences between them.  

     The literacy-building efforts of two area school systems will be compared and contrasted to 

examine the potential effects of literacy instruction. While similar in population and location, the 

systems differ in that one will employ literacy instruction and the other will not. The results may 

allow researchers and educators to make a statement about the effects of literacy training for 

teachers and reading comprehension on eighth grade students’ computer skills. 

Significance of the Study 

     This study may contribute to the body of research investigating possible relationships 

between reading comprehension and computer skills. The data analysis may provide insights into 

potential strategies to improve computer skills for all eighth grade students. Perhaps most 

importantly, it may determine the effectiveness of literacy instruction as a method for reducing 

performance gaps between groups of eighth graders in reading and computer skills. The findings 

may therefore be used to guide administrative decisions regarding instructional planning. 

     Students in North Carolina have experienced differing levels of success in the acquisition of 

computer skills depending on their race or geographic location. Pupils from minority groups 
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have less access to computers and the Internet at home than their counterparts (NCDPI, 2004). 

This mirrors the situation for minorities on a national level. Although Internet use from all 

sources is rising, gaps in access between racial groups persist (NTIA, 2004). This disparity may 

create an inequitable situation, affecting the computer skills of a generation of minority students. 

     Many initiatives for the reduction of the digital divide focus on the allocation of funding and 

resources. While this is an important and necessary component of computer education, the 

impact of teaching styles should not be dismissed. Therefore, the method and diversity of the 

teaching strategies used in the classroom may also yield results in improving student 

achievement. The proposed study will attempt to investigate the impact of teaching strategies 

designed to improve literacy skills on eighth grade students’ computer skills. The NC Tests of 

Computer Skills will provide a measurement instrument for this study. The scores of students 

who have received literacy instruction will be compared with the scores of students who have 

received traditional instruction. 

     In addition to issues of social and educational equity, literacy skills are an essential 

component of student instruction. This includes different visions of the concept of literacy, 

whether technological or written. In 1972, Arthur Luehrmann introduced the term ‘computer 

literacy’ into the American lexicon. It described basic skills in the use of computers and 

technology. As a publisher and founding partner of Computer Literacy Press, his comments have 

inspired thought about what constitutes necessary technological skills in society. 

          On October 10, 1996, the NTIA, the U.S. Department of Education, and the U.S. 

Department of Agriculture unveiled a new initiative called the Education Rate, or E-Rate 

program. The plan was intended to improve public schools’ access to telecommunication and 

information services. Touting the importance of the program’s launch, U.S. Secretary of 
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Commerce, Mickey Kantor, U.S. Secretary of Education, Richard Riley, and U.S. Secretary of 

Agriculture, Dean Glickman issued a statement acknowledging the importance of computer 

literacy in a letter to FCC Chairman, Reed Hundt: 

“Technological literacy is a critical skill for America's students to succeed in the 21st 

century. Simply put, today's work force rewards those workers who possess computer 

literacy skills and tomorrow's work force will demand computer literacy skills. In order 

to prepare our children to meet the challenges of the 21st Century, universal access to the 

Information Superhighway will be critical.”(NTIA, 1996) 

     Individuals who are competent in the use of technology and the Internet experience certain 

advantages in the research of information, pursuit of education, or the job market. Raneta 

Lawson Mack described this situation in The Digital Divide: Standing at the Intersection of Race 

and Technology (Mack, 2001). Many people are now able to gain convenient access to 

information on the Internet that previously required costly subscriptions, research in a library or 

bookstore, or advice from an expert. This helps to resolve the anxiety that some people may have 

in seeking medical or legal advice. Expert opinions that were once available only through 

expensive appointments are now presented online to savvy researchers. 

     Educational advantages are conferred upon those who possess technological skill and 

familiarity with the Internet. Before the advent of online distance learning, adults hoping to 

improve their education with post-secondary courses had to endure commutes to local 

universities and accommodate the schedule they were offered. Students who worked full-time 

jobs could take evening courses after work or those given on the weekends. One option that 

remained was to take correspondence courses, which did not allow for timely interaction with the 
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instructor. In addition, some correspondence schools were not accredited, gave courses that were 

not academically demanding, and conferred degrees of questionable value in the job market. 

     Employment advantages are included in the list of opportunities offered by the Internet. 

Computer literate users can use this medium to research job opportunities and expose their 

resumes to a large pool of potential employers. Further employment advantages accrue to users 

who can potentially use their computer skills on the job. According to the Department of Labor, 

70 percent of all jobs currently available require technology literacy. It is projected that by 2010 

all jobs will incorporate technical skills. Unfortunately, only 22 percent of young people entering 

the job market are in possession of such skills (NOW with Bill Moyers, 2002). This highlights 

the need for an increase in students’ technological literacy skills in order to develop the 

qualifications required for success in future job markets. It is important to help North Carolina’s 

eighth grade students to achieve mastery in computer skills, since they may not receive 

instruction in computer courses until graduation. The eighth grade computer courses may 

represent an important opportunity to obtain skills that can be useful to their academic and 

professional achievement. 

     Given the stated importance of computer literacy for students, aspiring graduates, and future 

job seekers, the effort to examine the effectiveness of instructional programs is of great concern 

to educators. The proposed study may shed light on the usefulness of improving reading 

comprehension as a method to improve the performance of low-performing eighth graders in 

reading comprehension and computer skills. Disparities in access may remain for some time, 

calling for the restructuring of funding or allocation of resources. However, the existence of 

instructional practices that may compensate for these inequities could make a significant 

difference in the lives and education of diverse groups of low-performing students. 
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Research Questions 

     The research questions in the study represent an attempt to examine the impact of several 

factors upon student’s computer skills. The study first seeks to determine whether there is a 

relationship between reading comprehension and computer skills for low-performing eighth 

grade students. Next, the study asks whether literacy instruction to improve reading 

comprehension can also improve the computer skills of low-performing eighth graders. In order 

to account for the intervention of extraneous variables, factors such as race, inclusion in the Title 

I Program, and gender will be considered. Household income will be divided in high and low 

categories, depending upon the family’s eligibility for the free or reduced lunch program. Data 

regarding household income was available according to school, and race. Individual data 

pertaining to household income is no longer offered for study by the participating school 

systems. The stated hypotheses that follow reflect the researcher’s expectations regarding the 

relationship between the measured variables. Based on a review of the literature, the hypotheses 

are: 

1. Research Question: Is there a relationship between reading comprehension as measured 

by the NC End-of-Grade Test in Reading Comprehension and computer skills as 

measured by the NC Tests of Computer Skills (for eighth grade students who failed the 

Computer Skills Test)? The participating counties provided categorical data to denote a 

passing or failing performance. Therefore, Pearson’s chi-square will be used to examine 

the potential correlation between these two variables. This test will be applied to the 

outcomes of all eighth grade students in the eight participating middle schools in County 

A and County B. 
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2. Research Question: Does a county that utilizes literacy instruction improve their student’s 

annual growth in computer skills (as measured by the NC Tests of Computer Skills) 

beyond the growth of students in a county using a standard curriculum?  This research 

question will be examined using the z-test for two proportions. 

3. Research Question: Does a county that utilizes literacy instruction reduce performance 

gaps in computer skills (as measured by the NC Tests of Computer Skills) when 

compared to students in a county using the standard curriculum?  This question will be 

measured using the z-test for two proportions with a Bonferroni correction for Multiple 

Testing. 

4. Research Question: What is the best set of predictors of eighth grade computer skills as 

measured by the NC Tests of Computer Skills from the following variables: 

a. Students’ reading comprehension as measured by the NC End-of-Grade Test at 

the eighth grade level 

b. Race 

c. Gender 

d. The presence or absence of learning disabilities 

This question will be measured using a logistic (forward stepwise) regression model. 

     Dependent and Independent Variables 

     The study involves two dependent variables relating to the selected groups of eighth graders: 

reading comprehension and computer skills. The students’ reading ability will be measured by 

the NC End-of-Grade Test in Reading Comprehension. In order to determine the performance 

level of students in computer skills, test results from the NC Tests of Computer Skills can be 

used as a measurement instrument. The independent variables that may affect student outcomes 
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include race, family income, inclusion in the Title I program for reading disabilities, and the use 

of either literacy instruction or standard teaching practice.  

     Definition of Terms 

Digital Divide. The term, ‘digital divide’, is often described as unequal access to information 

technologies and the Internet experienced by groups based on race, socioeconomic status, or 

geographic location. This difference in access can lead to differences in technological education 

and computer skills, which can have an impact upon the future of students in the job market and 

as members of a democracy. The phrase ‘digital divide’ is attributed to Larry Irving, former 

Assistant Secretary of Commerce for the Clinton Administration, which sought to identify and 

remedy this disparity (Morino Institute, 2003). Mr. Irving initiated a series of Federal surveys 

and reports, named “Falling Through the Net”, which illuminated stark contrasts between groups 

in levels of access to information technology (1995). For the purposes of this study, the term, 

‘digital divide’ will refer to the disparity in computer skills experienced by different groups, 

based on race and income. This disparity between groups may be the result of differences in 

access to information technology and the Internet or differences in the education they have 

received.  

Literacy. According to the system-wide definition adopted by County A, literacy is defined as: 

the application of reading, writing, speaking, viewing, and listening in a variety of settings that 

empower the learner to think critically and independently. County B has not publicly stated a 

definition of literacy that encompasses all grade levels. Elementary, middle, and secondary 

schools may operate on their own definitions. 

Literacy Training. This refers to staff development for teachers that imparts the use of specific 

strategies that are considered to be the best practices for improving reading comprehension. 
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Literacy Instruction. This denotes the training that is given to students in classroom activities 

designed to improve reading comprehension. 

Computer Skills. This term describes the set of competencies measured by the North Carolina 

Test of Computer Skills. These include:  

a. Keyboarding – the ability to create new files and type paragraph with accuracy, 

appropriate spelling, and writing conventions. 

b. Word processing/editing – the ability to retrieve files, make appropriate corrections, and 

print them. 

c. Database use – the ability to retrieve and use database files to interpret information. 

d. Spreadsheet use – the ability to retrieve and use a spreadsheet file to interpret 

information. 

TechnoReading. This term refers to a course developed by cognition and learning experts led by 

Dr. Dan Boudah. It was designed to incorporate reading instruction and technology into one 

program. The initiative was administered to low-performing students in North Carolina to help 

improve their skills in comprehension, vocabulary, and organizational strategies, thus 

empowering them to handle technological reading materials (Boudah, Fred, & Gurganus, 2003). 

Phonemic Awareness. This term describes the understanding that the sounds of spoken language 

work together to form words. It is one of the five areas of reading instruction named in Put 

Reading First: The Research Building Blocks for Teaching Children to Read, the basis for 

County A’s literacy training program for educators. 
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Phonics. This denotes the relationship between phonemes and graphemes, providing the 

characters representing sounds in the written language. 

Fluency. Taken in the context of the Put Reading First literacy program, this term represents the 

ability to read a text accurately and quickly. 

Vocabulary. One of the five areas of reading instruction named in Put Reading First, this is the 

list of words introduced to children to help them derive meaning from printed and spoken 

language. 

Text Comprehension. Named by Put Reading First as one of the ultimate goals of literacy 

instruction, this term refers to the ability to interpret written language for content and meaning. 

Technological literacy. This type of literacy is defined by the U.S. Department of Education as 

the ability to use computers and other technology to improve learning, productivity, and 

performance. A further definition suggests that it is the ability of an individual to use, manage, 

and understand technological concepts and systems. Upon graduation the learner should be able 

to use technological devices and processes in an appropriate manner and participate in society’s 

decisions on technological issues. The latter definition was offered in a report named 

“Technology for All Americans: A Rationale and Structure for the Study of Technology” 

released by the International Technology Education Association (1996). 

Visual literacy. This is the ability to understand and produce visual messages.  

Information literacy. This denotes the students’ ability to find, evaluate, analyze, and synthesize 

information. 

     The following section will use a review of the literature to examine some of the research 

regarding literacy, strategies to improve reading skills, and efforts to improve computer skills. 
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The manner in which several North Carolina counties are implementing the research in their 

literacy programs will also be contrasted.  
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Review of Literature 

     The following chapter presents a review of the literature related to the study of reading and 

technology skills. Separate sections are devoted to the examination of several trends and issues 

regarding conceptions of literacy, methods and purpose of reading instruction, and the manner in 

which two counties are attempting to incorporate these theories into their instructional programs. 

The first section, “Theories of Literacy”, offers an overview of concepts of literacy that have 

been important in the development of reading instruction in two North Carolina counties (named 

County A and County B) that are implementing different approaches to literacy instruction.   

     The second section, “The National Reading Panel”, describes the efforts of an organization to 

determine which research-based strategies are most effective in reading instruction. The Panel, 

which was convened at the request of Congress, spent two years investigating the available body 

of research about the topic. They released their findings in a paper, titled, “Teaching Children to 

Read”, which has become one of the bases for the No Child Left Behind legislation. 

     The third section, “Why Study Reading”, addresses the reasons why inquiry into reading 

instruction is important to education. It reveals eight items of concern identified by researchers 

as relevant to the need for improvements in reading comprehension. Although it focuses on the 

needs of younger readers, it provides the rationale followed by County A in reading instruction 

to all students. This will be offered in contrast to the approach of County B, which offers reading 

instruction based on the existing standard curriculum. 

     The fourth section, titled, “Put Reading First”, discusses the findings of the National Institute 

for Literacy (NIFL), the Partnership for Reading, the National Institute of Child Health and 

Human Development, and the U.S. Department of Education in the study of literacy. Published 

in Put Reading First: The Research Building Blocks for Teaching Children to Read (2001), the 
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research names strategies for the improvement of literacy that have been adopted by County A. 

The strategies include the use of literacy coaches in each school and a focus on the five areas of 

reading: phonemic awareness, phonics, fluency, vocabulary, and text comprehension. This 

approach builds upon the theory that literacy is a conceptual skill that uses the students’ prior 

knowledge (schemata) to help them construct meaning from the language (Freire & Macado, 

1987). 

     TechnoReading, the fifth section, introduces the work of Boudah, Fred, & Gurganus (2003), 

revealing possible links between reading and computer skills. Specifically, the researchers used 

strategies to build reading skills in an effort to improve the computer skills of low-performing 

students. The success experienced by the students suggests that there may be some benefit to the 

use of literacy-building strategies in the development of computer skills. 

     Media Program Research briefly addresses the work of Dr. Edna Cogdell, a former Director 

of Media Services in County A. The dissertation that she completed for Fayetteville State 

University in 2003 revealed unexpected information regarding the potential connection between 

reading and computer skills. 

     New Literacies of the Technological Age discusses the work of Smolin and Lawless (2003), 

who identified a few new facets of literacy related to the technological age. They include 

technological literacy, visual literacy, and information literacy. Each involves a different vision 

of the definition of literacy. 

     The section titled, “North Carolina Standard Course of Study: Expectations for Reading and 

Technology”, identifies areas of the state’s computer skills curriculum that incorporate tasks or 

skills related to reading or literacy. Using technology to access, analyze, interpret, synthesize, 
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apply, and communicate information as specified in the curriculum involves the use of reading 

skills. 

     The remaining sections in the review of literature describe the literacy instruction efforts of 

two neighboring counties in North Carolina. The approach of each county is contrasted to offer 

an insight into the different strategies experienced by students in each school system. 

Theories of Literacy 

     There have been a number of competing conceptions and definitions of literacy spanning 

hundreds of years in American education. Miles Myers, former Director of the U.S. National 

Council of Teachers of English (NCTE) and author of Changing Our Minds: Negotiating 

English and Literacy (NCTE, 1996). Although the research is dated, it references shifts in 

theories of literacy that reach back to the early days of the Republic. Myers describes four 

definitions of literacy that guided American educators:  

• Orality to Signature Literacy – (1660 – 1776) During the early days in an agrarian 

economy, oral language was important and sufficient for local commerce. As people 

began to move around the country, signature literacy grew in importance, emphasizing a 

need for written records and contracts. 

• Signature to Recitation Literacy – (1776 – 1864) Recitation literacy began to replace 

signature literacy as employers in industrial factories placed greater value on the ability 

to copy information and perform well in oral language. 

• Recitation to Decoding / Analytic Literacy – (1864 – 1916) This theory envisioned 

students as efficient communicators who could manage and organize their intellectual 

work. 



 Review of Literature 26 

  

• Decoding / Analytic to Critical / Translation Literacy – (1916 – 1983) This theory asserts 

that the learner is expected to interpret texts and produce multiple translations to convey 

meaning to an audience. 

     Judith Franzak, of Montana State University, recounted Myers’ four conceptions of literacy in 

an article focusing on low-performing adolescent readers. In Zoom: A Review of the Literature 

on Marginalized Adolescent Reader, Literacy Theory, and Policy Implications, Franzak makes 

the following point: 

 “Three practices that emerged from decoding / analytic literacy that affect today’s 

struggling readers are (a) the notion of leveled texts, which match readers with “appropriate” 

reading material; (b) the emergence of New Criticism, which dictates a systematic and “correct” 

reading of text; and (c) the creation of national literacy tests which determine individuals’ 

reading achievements and place them into groups accordingly.” (Franzak, 2006) 

     Klenk and Klibby noted in 2000 that early 20th century educators associated reading 

difficulties with cognitive or neurological disorders. This implied a medical explanation for 

student failure, independent of the curriculum or instructional practice. The researchers felt that 

the enduring legacy of this model may be evident in the identification of learning disabled 

students. Back in 1999, Adelman, Reyna, Collins, Onghai, and Taylor suggested that students 

who are not performing well in literacy may be more likely to be diagnosed with learning 

disabilities. 

     The aforementioned theories of literacy indicate a progression of thought in educational 

practice that may have the unintended consequence of further marginalizing low-performing 

adolescent readers. This research effort represents an attempt to determine whether literacy-
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building strategies can help low-performing students to achieve gains in their reading 

performance, while possibly impacting their outcomes in computer skills.  

The National Reading Panel 

     In 1997, Congress enjoined the Director of the National Institute of Child Health and Human 

Development (NICHD) and the Secretary of Education to develop a national panel on reading. 

The National Reading Panel (NRP) was tasked with the responsibility to assess research-based 

knowledge about reading and various teaching strategies. The panel consisted of 14 members, 

including scientists in reading research, representatives of colleges of education, teachers, 

educational administrators, and parents. This group convened meetings over a period of two 

years and released their findings in two reports and a video titled, “Teaching Children to Read.” 

     The NRP gathered information for its study through the use of three methods. First, the 

organization reviewed public databases to examine the findings of research that had already been 

conducted regarding the process of teaching children to read. The Panel only considered studies 

about children’s reading development that appeared in English in refereed journals. The topics 

included Alphabetics, phonemic awareness, fluency, comprehension, vocabulary instruction, 

teacher preparation, and computer technology and reading instruction. Second, information was 

gathered from the public about their needs and their estimation of reading research. This was 

achieved by holding public regional meetings. Five of these meetings were held in 1998 in 

different cities (New York, Chicago, Houston, Jackson, MS, and Portland, OR). Oral and written 

testimony was collected from 125 participants, which included teachers, parents, students, 

university faculty, education policy experts, and scientists. These hearings revealed the 

importance of phonemic awareness and the need to incorporate a variety of reading approaches 
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into teachers’ instructional practices. Third, the group consulted with education organizations 

that focused on reading issues. 

     The Panel reached a number of conclusions regarding the implementation of effective reading 

instruction. It was determined that systematic phonics instruction yields significant positive 

benefits for students in kindergarten through the sixth grade. This occurs when students receive 

explicit, systematic instruction in the associations between letters and sounds. Reading fluency 

was improved by guided repeated oral reading. Students who received such instruction showed 

improvement in word recognition and comprehension. Reading comprehension was positively 

influenced by the use of vocabulary-building strategies, question answering, question generation, 

and summarization. The Panel recommended intensive professional development for teachers in 

the use of these reading comprehension strategies. These findings were synthesized into the 

development of a national program for the improvement of children’s reading instruction, called 

the Reading First Initiative. 

     County A subscribes to the findings of the National Reading Panel, which states that reading 

comprehension is a complex cognitive process that is impacted by vocabulary development and 

instruction. Further, reading comprehension requires text comprehension instruction, an 

interaction between the reader and the text. In addition, teacher preparation in strategies to help 

students develop reading comprehension skills is linked to student achievement in reading. 

Although the NRP gave recommendations relating to the instruction of students in kindergarten 

through sixth grade, County A decided to implement these strategies across the entire system, 

involving all students in every grade level. The county is experimenting with this approach to 

determine whether these reading comprehension strategies can be successful with students of all 

ages.  
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Why Study Reading? 

     A published review of research and practices into reading instruction, Preventing Reading 

Difficulties in Young Children, was used by County A to identify the reasons why inquiry into 

reading is vitally important to education. The document revealed the following eight points 

regarding the need for study into reading: 

1. Reading is essential to success in school and in an information-driven society. 

2. A significant number of young children experience difficulties in learning to read. 

The proportion of students in American schools who are identified as learning 

disabled is increasing, and the most common characteristic of these children is 

difficulty in reading. 

3. The debate over reading instruction continues to be heated and divisive. This 

debate does not appear, however, to engage teachers in collective inquiry into 

instructional practices. 

4. Teachers would benefit from a deeper, while still practical, understanding of how 

children actually learn to read and develop as readers. 

5. Knowledge of how teachers can use what they know about individual children, 

their family environments, and the larger community in which the children live to 

predict and prevent reading difficulties is available but not typically accessible to 

teachers. 

6. When teachers are teaching, they are engaged in two time-intensive activities – 

teaching students and managing the classroom – so their time outside of teaching 

must be used wisely and efficiently. It is difficult, however, to find materials that 

present research on complex, multi-dimensional strategies (many of which are 
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designed to be used in conjunction with other complex, multi-dimensional 

strategies) in a form that is practical, usable, and quickly and easily understood. 

7. Useful assessments of reading instruction are of critical importance to teachers 

trying to design effective instructional practices or to modify existing ones. 

8. The ability to analyze instructional materials and to “fill in the gaps” with features 

that support young readers is a critical skill for teachers (Snow, Burns, & Griffin, 

1998). 

     These points support the conclusion that, while reading is indispensable to success in an 

information-driven society, growing numbers of students are experiencing difficulty with this 

skill. Students who are unable to read fluently and process written materials quickly and 

accurately may find themselves at great disadvantage in school, society, and the job market. 

Therefore, there is a need to present students with high-quality reading instruction that is 

research based and represents the best practices in education. 

     The review also provides the rationale for the use of literacy training staff development 

activities to familiarize teachers with the best practices and research into reading instruction. As 

teachers and schools improve the assessment and delivery of reading instruction, they can help 

students who might otherwise experience learning difficulties. 

     According to David and Ann Collins, change takes place more readily when the professional 

culture provides a collaborative structure (2003). This can provide teachers with the resources 

and continuous assistance necessary to help them implement innovative teaching strategies in the 

classroom. Based upon this reasoning, the County A School system in North Carolina has chosen 

to implement a countywide initiative to instruct teachers in research-based teaching strategies 

intended to improve student literacy. 
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Put Reading First: The Research Building Blocks for Teaching Children to Read 

     The National Institute for Literacy (NIFL), an independent federal organization dedicated to 

developing state, regional, and national literacy services, has worked in collaboration with the 

Partnership for Reading, the National Institute of Child Health and Human Development, and the 

U.S. Department of Education to produce and disseminate research based information about 

literacy and education. Their findings were presented in the 2000 report of the National Reading 

Panel, Teaching Children to Read: An Evidence-Based Assessment of the Scientific Research 

Literature on Reading and Its Implications for Reading Instruction – Reports of the Subgroups. 

A condensed version of this document, Put Reading First: The Research Building Blocks for 

Teaching Children to Read, was published by the Partnership for Reading in September of 2001. 

The publication was developed by the Center for the Improvement of Early Reading 

Achievement (CIERA) and funded by the National Institute for Literacy (NIFL). Although the 

document contains a disclaimer that the conclusions do not necessarily represent the positions or 

policies of the NIFL, OERI, or the Department of Education, the County A School system has 

adopted many of its strategies for improving literacy. Beginning in the fall of 2004, every school 

in County A received a literacy coach and began the process of implementing literacy instruction 

to improve students’ reading and writing skills. The teacher literacy coaches worked with 

educators in all curricular areas through classroom-based demonstrations, collaborative and one-

on-one coaching, data analysis interpretation, and other activities designed to improve the 

delivery of literacy instruction. 

     The literacy program in County A Schools will emphasize five areas of reading instruction 

enumerated in Put Reading First: The Research Building Blocks for Teaching Children to Read: 

phonemic awareness, phonics, fluency, vocabulary, and text comprehension. Although the text 
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was written with early readers in mind, County A has chosen to apply these concepts to the 

literacy instruction of all students. The eighth graders in County A received instruction that was 

based on this text, while the eighth graders in County B did not.  

     Phonemic awareness was defined as the understanding that the sounds of spoken language 

work together to form words. This was not to be confused with phonics, which concerned the 

relationships between phonemes and graphemes, which represented sounds using written 

language. Phonics instruction was used in the program to teach children to use the alphabetic 

principle, understanding the systematic relationships between written letters and spoken sounds. 

Instruction regarding fluency focused on the ability to read a text accurately and quickly. This 

was encouraged by modeling fluent reading and having students engage in repeated oral reading. 

Vocabulary instruction introduced children to the words necessary for effective communication. 

Students learned to differentiate between their oral and reading vocabulary. This was intended to 

help students to derive meaning from the words they see in print by using their oral vocabulary. 

Text comprehension was one of the ultimate goals of literacy instruction because comprehension 

is the reason for reading. Without comprehension, the communication of ideas between author 

and reader is rendered ineffective. Each of these five areas has been utilized in attempt to 

strengthen the literacy skills of County A’s students. Numerous teaching strategies were 

employed to deliver instruction and help students construct meaning, including cooperative 

instruction, organizing letter and sound relationships into a logical sequence, oral and silent 

reading, vocabulary instruction, modeling, and explicit instruction. 

TechnoReading 

     Literacy skills are vitally important for young learners. If students are to develop the ability to 

locate, interpret, synthesize, and present information as expected in the eighth grade computer 
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curriculum, they will need to acquire adequate levels of literacy. The lack of such skills can 

hinder their ability to perform their academic tasks, prevent them from becoming informed 

citizens in a participatory democracy, and limit their marketability for employment. Proficiency 

with information technology requires conventional written literacy skills, facilitating the use of 

keyboarding skills, reading and comprehending information on the computer screen, and 

synthesizing information into a coherent presentation. Although there are no prominent studies to 

suggest a link between computer skills and reading ability, one research effort to improve the 

reading and computer performance of middle school students appeared to address that question. 

     A recent study by Boudah, Fred, & Gurganus (2003) acknowledged the importance of 

rudimentary reading skills in obtaining computer literacy. The researchers described the plight of 

14-year old Kim to illustrate the dilemma facing many low-performing students. This young 

middle school student possesses an interest in technology and has ambitions to pursue a career in 

computer engineering. However, she reads at a third grade level, while the high school course in 

computer engineering technology features material written at the 14th grade level. Students are 

expected to read this material, take notes, generalize information from reading and hands-on 

tasks, memorize new vocabulary words, solve computer engineering problems, and take multiple 

choice and performance based tests (Boudah, Fred, & Gurganus, 2003). In order to succeed in 

her desired profession, Kim will need to acquire greater reading skills sufficient to perform 

higher-level computer and thinking tasks. 

     North Carolina has funded an initiative intended to provide students, teachers, and 

communities with the technology and training required to prepare the next generation of workers 

for the evolving job market. Although some low-performing students like Kim possess some 

computer skills, they will need to develop greater reading, test-taking, and problem-solving 
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capabilities to function in the courses and vocations to come. ExplorNet, a 501 © (3) non-profit 

corporation, has joined the state in developing programs to answer the needs of such students. 

Experts in cognition and learning were retained to develop a course called TechnoReading 

(Boudah, Tharin, Gurganus, Boudah, Short, & Carruthers, 2001). The group was led by Dr. Dan 

Boudah, a learning disabilities expert at the University of North Carolina School of Education. 

The course incorporates learning strategies to help students understand and recall information, 

use problem-solving skills, and complete tasks in an efficient manner. According to the authors 

of the program, TechnoReading is intended to integrate reading instruction with computer 

content learning. Low-performing students are instructed in comprehension, vocabulary, and 

organizational strategies that enable them to understand technology reading materials that utilize 

higher concepts and vocabulary (Boudah, Fred, & Gurganus, 2003). While these skills differ 

somewhat from the requirements of the NC Tests of Computer Skills, they do involve the use of 

reading comprehension in the performance of computer-related tasks. 

     The TechnoReading curriculum assessed students in three areas: 

1. comprehension of computer-related information from text selections by written 

responses, 

2. identification of main ideas and essential details in text paragraph by use of a highlighter 

pen, and 

3. verbal paraphrasing of critical information from text paragraphs. .”(Boudah, Fred, & 

Gurganus, 2003). 

     The initial results of the program were positive, with students improving their scores on each 

of the three variables. Computer-related comprehension rose from a mean score of 76 to 89.5. 

Student scores on the identification of main ideas and essential details increased from a mean of 
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94 to 96.88. Verbal paraphrasing scores also improved, rising from a mean of 92.22 to 96.25. 

The reading strategies used by the instructors contributed to an increase in student outcomes on 

measures of technological and problem-solving skill. The study does have potential 

shortcomings, however. According to one of the researchers, the sample size for the study was 

relatively small, impacting the generalizability of the results. In addition, the statistics regarding 

reliability were unavailable. The study’s results may lend weight to the theory that literacy skills 

involving reading and comprehension can improve students’ use and understanding of computer-

related skills. However, given that reliability information about the study was not present, it is 

necessary to engage in further research before a statement can be made affirming the positive 

impact of reading upon computer skills. The present study attempts to ascertain whether there is 

a relationship between reading comprehension and computer skills, using a larger sample size 

and reliable measurement instruments. This will be examined in detail in the section concerning 

methodology. 

     Given the potential for reading skills to function as a prerequisite to technology literacy, this 

study proposes that measures to improve the literacy skills of middle school students may 

improve their ability to perform tasks on the computer. Further, efforts to reduce performance 

gaps between groups in reading may also reduce performance gaps between groups in computer 

skills. 

Media Program Research 

     In 2003, Edna Cogdell, the Director of Media Services in County A, presented her 

dissertation, titled, An Investigation of the Relationship Between the Leadership Provided by 

District Media Personnel, School Library Media Program Areas and Student Achievement in 

North Carolina Public Schools. Her research examined the potential relationship between the 
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elements of library media programs (staffing, expenditures, size and age of collection, 

information, resources, and technology) and the performance of students on the End-of-Grade 

Test in Reading Comprehension and the NC Tests of Computer Skills. The study was conducted 

as part of her doctoral requirements at Fayetteville State University.  

     The methodology incorporated the Pearson Correlation factor and a two-tailed p value to test 

the hypothesis. The analysis of the data revealed that, excluding the effects of staffing, there was 

very little correlation demonstrated between specific aspects of the library media program and 

student performance in reading and computer skills. However, one related outcome of the 

analysis was the emergence of a strong positive relationship between the End-of-Grade Test in 

Reading Comprehension and the NC Tests of Computer Skills. This finding supports the 

possibility of a link between reading ability and computer skills. 

New Literacies of the Technological Age 

     Further studies exist concerning the importance of literacy skills as they relate to technology. 

Literacy is often defined based on one’s proficiency with reading and writing the printed word. 

However, Louanne Smolin and Kimberly Lawless (March, 2003) identified new facets of 

literacy related to the technological age. Among them are technological literacy, visual literacy, 

and information literacy. 

     Technological literacy, the focus of this study, is described as “the ability to use computers 

and other technology to improve learning, productivity and performance” (U.S. Department of 

Education, 1997). A student who is technologically literate has an awareness and understanding 

of what technology is and is comfortable with its application. According to the Department of 

Education, a technologically literate student not only knows how to use technology tools such as 
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the Internet and word processing, but also demonstrates an ability to integrate them with other 

subjects to improve academic performance (1997). 

     Visual literacy is “the ability to understand and produce visual messages” (International 

Visual Literacy Association, 1998). Students receive information and develop language through 

a variety of sources, including text and images. They must be able to decipher and construct 

meaning from the text and synthesize it with the information provided through visual images or 

graphics. The International Visual Literacy Association asserts that a visually literate student can 

“examine, extract meaning and interpret the visual actions, objects, and symbols that he/she 

encounters in the environment”(1998). It is expected that the student could then utilize these 

skills to synthesize and present information in communication with others. 

     Information literacy describes the students’ ability to “find, evaluate, analyze, and synthesize 

information”(Smolin & Lawless, 2003). Information is ubiquitous in this age of computers, 

Internet, television, books, and other means of communicating ideas. Navigating this vast 

landscape of digital, textual, and visual information and synthesizing it into a coherent 

representation of one’s impressions can be a daunting task for students. They can demonstrate 

this ability through activities that require them to peruse the World Wide Web to gather 

information about a given subject. Students can then evaluate the veracity and usefulness of this 

information and determine whether to include it in a presentation. The final product, in which 

they have synthesized the information into a report or presentation of their interpretations, shows 

that the students have constructed knowledge from their investigation. Assignments that utilize 

these skills allow students to demonstrate their level of information literacy. 

     Smolin & Lawless (2003) examined these areas of technological knowledge to broaden the 

traditional vision of literacy. In the emerging technological age, teachers will need to prepare 
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their students by presenting various forms of information sources and helping them to 

comprehend their uses. Efforts to integrate technology with the curriculum often focus on the 

need for educators to restructure the curriculum to facilitate student-centered learning and 

knowledge construction. The attempt to increase students’ ability to use technology to locate, 

evaluate, interpret and synthesize information is also commensurate with the expectations of 

North Carolina’s Standard Course of Study in reading and technology.    

Standard Course of Study: Expectations for Reading and Technology. 

     The Standard Course of Study of North Carolina provides the guidelines for instructional 

planning in the state. It contains the goals and objectives of education for every subject taught in 

the public schools. The eighth grade reading curriculum provides three strands that inform the 

instructional process: (1) oral language, (2) written language, and (3) other media and 

technology. The competency goals require students to evaluate information from a variety of 

sources and use critical thinking skills to evaluate text and multimedia. 

     The eighth grade computer skills curriculum includes six strands which guide instruction: (1) 

societal/ethical issues, (2) database, (3) spreadsheet, (4) keyboard utilization, word processing, 

desktop publishing, (5) multimedia/presentation, and (6) telecommunications/Internet. There are 

several focus areas of the computer skills curriculum that may employ reading comprehension 

skills directly: (1) conducting online research and evaluating the information found, and (2) 

using word processing/desktop publishing for classroom assignments and projects. 

     According to Competency Goal Three in the eighth grade computer curriculum, students are 

expected to use a variety of technologies to access, analyze, interpret, synthesize, apply, and 

communicate information. Reading comprehension skills are potentially important to the 

successful completion of these computer skills.  
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Literacy Training in County A Schools 

          Reading First is a state grant program designed and funded as part of the No Child Left 

Behind (NCLB) Act, which was signed into law on January 8, 2002, by President George Bush. 

The program uses evidence-based instructional strategies intended to improve the skills of early 

readers. Reading First emphasizes the importance of the five domains of reading (phonemic 

awareness, phonics, fluency, vocabulary, and comprehension) in the instruction of emerging 

readers. These early readers are students currently in kindergarten through second grade. County 

A has responded to this effort by adopting a staff development program devised by the 

Consortium on Reading Excellence (CORE) as part of a system-wide initiative to improve 

student literacy. The concepts and strategies outlined in the Reading First Initiative are applied to 

all students in the county, including eighth graders. The program incorporates research based 

instructional strategies that represent the best practices in reading education. It involves a 

comprehensive approach toward instruction in the five domains of reading. The methods 

employed to improve student literacy are described below. 

a. Literacy Coaches are positioned at every school in the county. Classroom teachers 

from County A were recruited to assume the responsibility for improving literacy in 

the schools. Each has been trained extensively in research-based strategies that are 

considered to be the best practices in reading (according to CORE, the Consortium 

on Reading Excellence). The literacy coaches are available to train teachers, observe 

classes, teach students literacy-building techniques, and tutor students who 

experience difficulty. 

b. Continuous staff development sessions (often led by the literacy coach) are provided 

for staff members at every school. The training includes information about the five 
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domains of reading (phonemic awareness, phonics, fluency, vocabulary, and text 

comprehension) and specific classroom strategies used to strengthen them. The 

domains were identified in Put Reading First: The Research Building Blocks for 

Teaching Children to Read, currently used as a teaching manual in County A. Staff 

development is supported by the availability of coaching from the Literacy Coach.  

c. 90-Minute Literacy Block – Every school and classroom in County A participates in 

90 minutes of literacy instruction, including a period of uninterrupted reading.  

d. Literacy training for teachers includes the use of specific strategies that are 

considered to be the best practices for improving reading and comprehension. These 

strategies are then passed on to the students. They are listed below.  

1. SQ3R – This method employs several strategies in one acronym: Scan, 

Question (Reading, Review, Respond), Reread, and Recheck. Students survey 

the text for topics that pique their interest and generate questions in order to 

investigate these topics further. Teachers can also suggest questions or topics 

for discussion. As the learners examine the text, they are encouraged to search 

for answers to their queries. Students are then expected to reread the selection 

and recheck the information supporting their answers. 

2. QAR – The Question and Answer Relationship is intended to promote critical 

thinking by motivating students to examine the multitude of answer sources 

within the text. Students are expected to determine whether the answers are 

“right there” in the same sentence, or if they will need to “think and search” 

for the information. If neither is true, the students may need to find the answer 

“on their own”, using prior knowledge to draw inferences or conclusions. The 
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students can also use their critical thinking skills to determine the answer from 

a combination called “the author and me”. They can devise an answer based 

upon their own prior knowledge and context clues provided by the author. 

3. DRTA – The Directed Reading and Thinking Activity supports comprehension 

by eliciting students’ predictions about the text prior to reading. As they peruse 

the reading selection, they will search for information allowing them to 

confirm or modify their predictions. The students can engage in classroom 

discussions to compare their predictions and results. 

4. Readers’ Theater is an instructional technique used to improve fluency and 

comprehension. It is a classroom activity that helps students to engage with the 

text by acting out the scenarios presented in a script. Students will use repeated 

reading, an activity integral to the development of fluency, as they recreate a 

short play without props or background scenery. The learners are enticed to 

use improvisation and imagination to visualize the action. The lesson is 

primarily a reading activity, so memorization is neither necessary nor 

encouraged. 

5. PAVE – The PAVE Procedure is used to instruct students to check for 

congruency between a word’s definition in a dictionary and its context in a 

sentence. The acronym represents Prediction, Association, Verification, and 

Evaluation. The learners are expected to: 

a. Write the sentence or context in which the word appears. 

b. Predict the words meaning based on its use in the passage 
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c. Demonstrate their understanding of the word by using It in an original 

sentence. 

d. Verify the word’s meaning with a dictionary, recording the definition. 

e. Compare their original prediction with the actual definition of the word 

and rewrite their sentence accordingly. 

f. Draw a picture illustrating the meaning of the word to create an 

association in the students’ minds (Blachowicz & Fisher, 1996). 

6. The Keyword Method – This is a mnemonic technique that uses visual 

imagery to aid comprehension of unfamiliar new words. Students are 

encouraged to choose a keyword that sounds similar to the new word. Then 

they create a visual image to illustrate the connection between the keyword 

and the new word. Earlier research suggests that this technique is effective in 

use with students across grade levels (Pressley & Lysynchuk, 1995) and with 

students who have learning difficulty (Mastropieri, Scruggs, & Fulk, 1990). 

7. K-W-L Plus – This procedure, often used when dealing with expository text, 

involves three steps: Students create a chart outlining What I Know (calling 

upon their prior knowledge), What I Want to Know (setting a purpose for 

reading), and What I Learned (evaluating knowledge derived from the 

reading). 

Literacy Efforts in County B 

     County A is adjoined by County B, which shares a geographic border. Both counties are 

involved in efforts to improve student literacy in compliance with the No Child Left Behind Act 

of 2002. The specific programs and initiatives supported by the counties’ school systems were 
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discussed with representatives from their central offices. Descriptions of County B’s programs 

and their contrasts, if any, with literacy training in County A will be examined in the following 

section. The table below will provide a brief visual comparison of the demographic 

characteristics of each county. 

Table 1 

Demographic Characteristics of County A and B 

County     County A    County B 

Population    303,953    99,407 

White     55.2%     71.1% 

Black     34.9%     22.5% 

Latino     6.9%     5.9% 

Asian American   1.9%     0.6% 

Median Income   $37,466    $35,105 

Percent Below Poverty  12.8%     14.9% 

High School Education  85.0%     75.0% 

Bachelor’s Degree or Higher  19.1%     12.8% 

Note: Source of data is U.S. Census Bureau: State and County QuickFacts. Data derived from 

Population Estimates, 2000 Census of Population and Housing 

a. Percentages represent the number of persons 25 and older 

b. Percentages of ethnic groups may not equal 100%. Some respondents chose no racial 

classification. 

     County B is a region bordering County A. Although it features a smaller population, it shares 

a number of similarities, including geographic location, and a significant population of military 
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families from a local military base. According to the office of the Assistant Superintendent of the 

County B Schools system, 11 percent of the students have direct ties with the military. This 

contrasts with 32 percent of students in County A (based on information from County A 

Schools’ Office of Federal Programs). When deployments occur, the effect in County B schools 

can be similar to that experienced by schools and families in County A. The most recent U.S. 

Census (based on 1999 data) revealed that the median income of County B ($35,105) is about 

$2,000 less than that of County A residents ($37,466). The percent living below the poverty level 

for County B and County A was 14.9% and 12.8%, respectively. The population of County B 

features some diversity, with a 28.9% minority population, compared with 44.8% in County A. 

     The County B School System has responded to the No Child Left Behind (NCLB) Reading 

First initiative by providing a number of staff development opportunities intended to improve 

literacy. According to the Director of Middle Schools in County B, the training includes 

instruction in Reading First, Guided Reading, and Project CRISS. Each program will be 

described in the following paragraphs. 

     The Reading First Initiative described above is implemented in both counties. Of all the 

programs in County B, Reading First bears the greatest similarity to County A’s literacy training 

program. Both initiatives place an emphasis on the five domains of reading (phonemic 

awareness, phonics, fluency, vocabulary, and comprehension). However, the Reading First 

program in County B only focuses on early readers from kindergarten to third grade. Given its 

relatively recent implementation, County B students who are currently in the eighth grade will 

not have benefited from the program. Conversely, all students in County A are instructed using 

the Reading First Initiative’s concepts and strategies. 
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     Guided Reading is a professional development program crafted by Learning Media and 

distributed by Pacific Learning (2000). It uses instructional strategies designed to help small 

groups of students to read fluently, with comprehension. Four to six students are selected by the 

teacher based on assessment results for inclusion in a group. Students receive individualized 

instruction during fifteen to thirty minute guided reading lessons. The concept encourages 

reading in three stages: strong teacher input before students read the text, light teaching during 

reading, and heavy teacher interaction after students have read the text. The intent is to help 

students to read and comprehend text of increasing difficulty. 

     The first and likely most significant difference between the initiatives listed above and 

County A’s approach to literacy training is that they are not mandatory for the entire county. 

County B’s teachers can choose the programs that they determine to be useful to their classroom. 

Certain programs, such as Guided Reading and Reading First, are not intended for use with all 

students. By contrast, every student and teacher in County A participates in literacy training. The 

teachers are free to investigate further staff development opportunities pertinent to their needs, 

but all will incorporate the strategies taught in the literacy training program. Programs such as 

Reading First used research-based strategies to build literacy, but were designed and 

implemented with early or emergent readers in mind, well below eighth grade.  

     One middle school in County B participates in Project CRISS, which applies research-based 

instructional strategies to the education of middle-school students. Project CRISS, developed by 

National Diffusion Network, derives its name from an acronym, Creating Independence through 

Student-owned Strategies. It is designed to equip students in the fourth through twelfth grades 

with strategies to improve reading, writing, and learning in different content areas. The program 

places emphasis on discussion, organization, recognizing patterns and structure, mapping, and 
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active strategies to strengthen comprehension of complex concepts. Students are encouraged to 

identify the author’s craft and design, apply formal and informal writing, and use authentic 

assessment strategies. Project CRISS is based upon brain research that suggests that student-

owned strategies encouraging active engagement with the material can be more effective in 

instruction. 

     Of the five middle schools in County B, only one has participated in Project CRISS. 

However, this research effort is focused on comparing the difference between schools that 

emphasize literacy training and those that follow traditional instruction. Therefore, this middle 

school will not be included in the study given the similarity of at least one of its instructional 

methods with literacy training. 

     The difference between the instructional approaches of County A and County B to literacy 

training creates an opportunity to evaluate the relative effectiveness of each in reading 

comprehension. Differences in County A’s efforts include the 90-minute block of literacy 

instruction, the use of specific techniques (SQ3R, DRTA, QAR, K-W-L, PAVE, etc.), and the 

presence of literacy coaches in each school. Should there exist a correlation between reading 

comprehension and computer skills, a successful program may have an impact upon student 

outcomes in technology-related tasks. The following section describes the methodology that 

could be used to test the usefulness of literacy training in achieving these goals. 

     The preceding passages were intended to offer an illustration of the different literacy building 

activities that are currently implemented in County A and County B. The major difference 

between County A’s literacy training program and County B is the use of a structured, 

countywide training program that is mandated by the school system for all students and teachers. 

It represents a staff development effort that is specifically targeted to literacy skills. In contrast, 
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County B is continuing with existing programs that represent their standard practice. Teachers 

and schools are able to participate in staff development activities related to literacy on a 

voluntary basis. Most of the initiatives are not in use at the middle school level, and none of them 

are implemented across the entire county. 

     The following section explains the methodology that will be employed to investigate the 

possible contribution of these literacy-building strategies to computer skills. A causal-

comparative (ex post facto) research design will be used to examine and contrast the results of 

literacy programs in the aforementioned counties. The table below illustrates the difference 

between the literacy training strategies employed by County A and County B in the instruction of 

eighth graders. 

Table 2 

Literacy Training Methods of County A and B 

Strategies    County A    County B 

Standard Curriculum   Yes     Yes 

County-wide Literacy Training Yes     No 

Reading First for 8th Grade  Yes     No 

Literacy Coaches   Yes     No 

Project CRISS    No     Yes 

Reading Renaissance   Yes     Yes 

Guided Reading   No     Yes 
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Methodology 

     This chapter is divided to sections explaining different aspects of the implementation of the 

proposed study. The sections include: (a) research design, (b) sampling and population (c) 

methodological strengths, (d) methodological weaknesses, (e) validity of the NC Tests of 

Computer Skills, (f) reliability of the NC Tests of Computer Skills, and information regarding (g) 

the NC End-of-Grade Test in Reading Comprehension. 

     The research effort will attempt to determine the relationship, if any, between reading 

comprehension and computer skills. The performance of low-performing eighth grade students in 

two different counties will be compared, contrasting Computer Skills test scores for two different 

teaching methods (literacy instruction and traditional instruction). The measurement instruments 

chosen to represent student performance are the aforementioned NC Tests of Computer Skills 

and the NC End-of-Grade Test in Reading Comprehension. The effect of independent variables 

such as race, income, and the use of literacy instruction will be taken into consideration. The data 

may reveal insights into useful strategies for improving the reading and computer proficiency of 

the population of low-performing eighth graders in counties that are similar to County A and 

County B in demographics. 

     The independent variable, literacy instruction, refers to a set of instructional strategies that 

were implemented all across County A. The strategies were based on the recommendations of a 

literacy taskforce convened by the County’s school system. The group followed the concepts and 

strategies described in the Reading First Initiative as integral to literacy instruction. Teachers in 

County A emphasize the five domains of reading (phonemic awareness, phonics, fluency, 

vocabulary, and comprehension). In addition, literacy coaches were added to teaching staffs 

across the county to aid in the application of these concepts for teachers and students. The intent 
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of the program is to strengthen the literacy skills of all students. In order to determine whether 

there is a correlation between reading comprehension and computer skills, the study will 

compare student outcomes in both disciplines from County A, which uses literacy instruction, 

and County B, which uses traditional instruction. 

Table 3 

Demographics 

 
  County A   County B 

Schools      4       4 

Population  1377   1104 

Failed MC  128   165 

Failed PT   75   104 

White   568   611 

Black   642   352 

Hispanic   79    84 

Exceptional   82    95 

Population offers the number of students attending the participating schools. 
MC is the NC Tests of Computer Skills (Multiple-Choice) 
PT is the NC Tests of Computer Skills (Performance Test) 
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Table 4 

Number of Students Failing NC End-of-Grade Test in Reading Comprehension 

 
   County A  County B 

All   187   140 

White    52    39 

Black   126    81 

Hispanic     6    17 

Exceptional   34    47 

 

Research Design 

     The proposed study will use a quantitative non-experimental retrospective causal-comparative 

(ex post facto) design, a type of research design characterized by its occurrence after the fact. 

Causal-comparative, or ex post facto, research may be employed when the researcher is 

attempting to determine the cause of existing differences in the behavior or status of groups. It is 

referred to as “ex post facto” because both the cause and effect have already occurred. The study 

is classified as a retrospective design because some variable in the present (performance in 

reading and computer skills) is linked to another phenomena occurring in the past (instruction 

using comprehensive literacy training). Random assignment into groups will not be possible 

since the study will take place in a naturally occurring educational setting. Given that students 

are not randomly assigned to their counties, schools, and the classes therein, and the study takes 

place after the treatment was given, it is necessary to classify the study as non-experimental. The 

study will follow the results of already existing groups of eighth graders in neighboring counties. 

Since there may be dissimilarities among pre-existing groups of students or classes, the groups 
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may not be equivalent, presenting a possible challenge to internal validity. Therefore, the 

research effort will not attempt to make assumptions regarding direct causality, shifting focus 

upon the existence of trends and correlations instead.  

     The research effort will begin with an effect (low-performance in computer skills) and 

attempt to identify possible relationships between variables (reading comprehension, race, and 

family income) and their relative impact upon the outcome. Causal-comparative studies can be 

used to identify relationships that are worthy of further investigation through experimental study. 

Should this study result in the identification of variables that exert great influence over computer 

skills, it could provide a catalyst for future inquiry and instructional planning. 

     The study will focus on eighth grade students who are low-performing in computer skills (as 

measured by the NC Tests of Computer Skills). The school system in County A is attempting to 

instruct students using specific literacy-building activities. The literacy training offered differs 

from the methods employed by County B. Student outcomes on the NC Tests of Computer Skills 

and the NC End-of-Grade Test in Reading will be compared to determine if differences exist. 

     The test scores from previous administrations of the NC Tests of Computer Skills reveal that 

students in County B have outscored students in County A. In 2003, eighth graders in County B 

achieved proficiency in computer skills at a rate of 86%, as compared to 75% for students in 

County A (NCDPI, 2004). Therefore, the study will not draw inferences based on one county’s 

ability to outscore another. Rather, this research effort will attempt to determine whether the 

literacy instruction implemented by one county was useful in improving the reading 

comprehension and computer skills of its students relative to those who did not receive specific 

literacy instruction. In 2003, students from County A experienced differences in the performance 

of various races. White students passed the NC Tests of Computer Skills at a rate of 85.7%, 
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Black students passed at a rate 66.5%, while Latino students received passing scores at a rate of 

73.6%. Eighth graders in County B also experienced gaps in the performance of different races. 

In 2003, White students from County B passed the test at a rate of 90.7%, Black students passed 

at a rate of 79.5%, and Latino students passed at rate of 70.6% (NCDPI, 2004). If reading 

comprehension is shown to have some correlation to computer skills, groups that show 

improvement in one discipline may experience improvement in the other. 

Table 5 

Proficiency Rates for the NC Tests of Computer Skills (2003) 

 
   County A  County B 

White   85.7%   90.7% 

Black   66.5%   79.5% 

Hispanic  73.6%   70.6% 

 

     The independent variables considered in this study are instruction using literacy training, 

reading comprehension, race, and learning disabilities. The dependent variable is performance in 

computer skills as measured by the NC Tests of Computer Skills. Results will be taken from the 

study of two groups of low-performing eighth graders from school systems that are comparable 

in socioeconomic status, racial composition, and geographic location. 

     The differences in the type of data provided by each county present a challenge for 

comparison. County A, which received literacy instruction, provided detailed data that showed 

the numeric scores of low-performing eighth graders from the first and second administration of 

the NC Tests of Computer Skills. Further, it identified which of these students passed or failed 
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the NC End-of-Grade Test in Reading Comprehension. This allows the researcher to examine 

growth and possible correlations between reading comprehension and computer skills.  

     By contrast, County B, which did not use literacy instruction, gave categorical data that 

showed whether students passed or failed the NC Tests of Computer Skills. Numeric scores were 

not provided for comparison. While information about the number of students who passed the 

NC End-of-Grade Test in Reading Comprehension was included, it did not specify which low-

performing students in computer skills had passed or achieved growth in reading. In other words, 

County B gave two sets of categorical data for eighth graders, both anonymous, so that it is not 

possible to say which individual low-performing student in computer skills passed or failed in 

reading comprehension. In order to mitigate for this discrepancy, statistical tests that examine 

proportions will be used to determine whether County B’s eighth graders, as a group, 

experienced growth in computer skills as compared to County A. Further, the outcomes of 

different racial groups will be compared to determine which county reduced performance gaps. 

Due to the type of data provided by County B, these findings will not apply exclusively to low-

performing eighth graders, but to all eighth grade students in the participating schools. 

     County A and County B provide periodic administrations of the NC Tests of Computer Skills 

and the NC End-of-Grade Test in accordance with North Carolina guidelines. Each county is 

required to offer the Test of Computer Skills in the fall. Students who fail are expected to take 

the test again in the spring. All counties are also required to give the NC End-of-Grade Test 

during each nine-week period. These tests, called Benchmarks, provide educators with an 

evaluation of students’ current abilities for diagnostic purposes. The requirement of multiple test 

administrations makes the use of a double pretest design possible. Both groups will take the NC 

Tests of Computer Skills in the first semester as a pre-test to establish a baseline of average 
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scores. Each group will also receive an early administration of the NC End-of-Grade Test in 

Reading (the Benchmark test). During the second semester, all of the students will take the post-

tests to determine whether differences exist between groups. 

     The basic causal-comparative research design selects two groups that differ on an 

independent variable (instruction using literacy instruction) and compares their performance on a 

dependent variable (scores on NC Tests of Computer Skills). The figure below indicates the use 

of comparison groups, the intervention of an independent variable (literacy instruction), and the 

use of a dependent variable (test scores) to determine any differences. The table also reflects the 

use of a double pretest research design, used to find differences between groups. It involves the 

use of two pretests (of the NC End-of-Grade Test in Reading Comprehension) in order to rule 

out selection maturation threats. Double pretests will not be used with the NC Tests of Computer 

Skills, since only one is given in the fall. The term, Reading 1, will refer to the NC End-of-Grade 

pretest, offered in the fall. Reading 2 is the final test administered in the spring. The term, Comp 

Skills 1, will indicate the first administration of the NC Tests of Computer Skills, in the fall. The 

spring final is named Comp Skills 2 in the table. 
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Table 6 

Causal-Comparative Research Design 

Comparison Groups  Reading 1 Intervention Reading 2 

    Comp. Skills 1   Comp. Skills 2 

Group A   01 02 03 X  04 05 

Group B   01 02 03   04 05 

White    01 02 03 X  04 05 

Black    01 02 03 X  04 05 

High Income   01 02 03 X  04 05 

Low Income   01 02 03 X  04 05 

Title I (Reading)  01 02 03 X  04 05 

Non-Title I   01 02 03 X  04 05 

 

01: Pretest 1 of the NC End-of-Grade Test in Reading Comprehension (Sept. 2004) 

02: Pretest 2 of the NC End-of-Grade Test in Reading Comprehension (Dec. 2004) 

03: Pretest of the NC Tests of Computer Skills (Oct. 2004) 

04: Posttest of the NC Tests of Computer Skills (Mar. 2005) 

05: Posttest of the NC End-of-Grade Test in Reading Comprehension (May 2005) 

X: Use of Intervention (literacy Instruction) 

    The research questions will focus on the potential connection between reading comprehension 

(as measured by the NC End-of-Grade Test) and computer skills (as measured by the NC Tests 

of Computer Skills). To answer this question, Pearson’s chi-square test of association will be 

used to examine the scores of low-performing eighth graders in County A, which received 
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literacy instruction. The test is designed to evaluate the possibility of an association between 

variables. This can be useful in determining whether reading skills (as measured by the NC End-

of-Grade Test) and computer skills (as measured by the NC Tests of Computer Skills) bear some 

correlation. Should this connection be supported, subsequent research questions will investigate 

the effect of these variables on low-performing eighth graders in County A and County B.      

     The second research question will ask whether a county that uses literacy instruction can 

improve growth in computer skills for low-performing eighth graders. This question will be 

examined using a z-test for two proportions. This statistical test will facilitate the comparison of 

the performance of eighth grade students from both counties on the NC Tests of Computer Skills.  

     Research question three will utilize the z test for two proportions to examine whether literacy 

instruction is effective in helping to reduce performance gaps between groups in computer skills. 

It should be noted that the effect on the two components of the NC Tests of Computer Skills (the 

Multiple-Choice Test and the Performance Test) will be viewed separately. This may allow an 

analysis of possible differences between the two tests. 

     The next research question will ponder the factors that exert the greatest influence on 

computer skills. Logistic regression (forward stepwise) analysis will be used to determine the 

best predictors of performance on the NC Tests of Computer Skills. The regression will compare 

the relative influence of race, gender, and learning disabilities.  

Sample Selection and Population 

     The population under consideration in the study is comprised of eighth grade students who 

are experiencing difficulty in computer skills. In order to make inferences about the possible 

relationship of the independent variables to the outcomes of these students, a suitable sample 

must be chosen for the research effort. Eighth grade students classified as low performing in 
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computer skills in County A and County B will comprise the groups in the study. Four middle 

schools from each county will be selected to represent the population of low-performing eighth 

graders in North Carolina.  

     The students represent different subgroups by race, gender, and learning disabilities. Learning 

disabled students in County A are categorized as Specific Learning Disabled (SLD), while those 

in County B are listed as Exceptional. Students that are categorized in this manner under Title I 

guidelines receive an Individualized Education Plan (IEP), mandated by law to address their 

specific learning difficulties. In order to maintain comparable samples for the study, students 

who are physically impaired (vision, hearing, etc.) or severely disabled (Autism, Educable 

Mentally Handicapped, etc.) will be excluded. This group represents an extremely small subset 

of the learning disabled students and their test scores might unfairly skew the results in one 

direction. 

     The appropriate sample size for a study is often related to the type of research involved. Some 

experts consider at least 30 subjects to be desirable number for causal-comparative research 

(Gay, 1996). The sample of subjects from each county represents the number of eighth grade 

students who failed either the Multiple Choice or the Performance section of the NC Tests of 

Computer Skills. Approximately 165 Low-performing students attending Middle School A1, 

Middle School A2, Middle School A3, and Middle School A4 will represent County A. In 

County B, approximately 165 eighth-grade students from Middle School B1, Middle School B2, 

Middle School B3, and Middle School B4 did not pass one or both sections of the Test. 
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Table 7 

Number of Students Failing 2005 NC Tests of Computer Skills (Multiple-Choice) 

 
   County A  County B 

White   50   44 

Black   67   93 

Hispanic  11   24 

Exceptional  41   63 

 

Table 8 

Number of Students Failing 2005 NC Tests of Computer Skills (Performance Test) 

 
   County A  County B 

White   29   32 

Black   44   65 

Hispanic   2     4 

Exceptional  25   45 

 

     County A’s eighth grade students will receive literacy instruction. An equal number of middle 

schools from County B that do not employ literacy instruction will provide the comparison 

group. Therefore, the sampling frame represents all of the eighth graders in both counties that 

could potentially be selected for the two groups. 

     The schools were selected in the following manner. All but one of the five middle schools in 

County B were chosen for the study. One was omitted from the study due to the similarity of its 
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program to the literacy instruction in County A. Four comparable middle schools from County A 

were chosen for comparison. The schools were chosen based upon the similarity of school or 

class size, performance of students in different ethnic groups, and family income level. 

     Each of the participating schools in the comparison groups will take the pretest of the NC 

Tests of Computer Skills and the pretest of the NC End-of-Grade Test in Reading 

Comprehension to establish baseline measurements. The students in County A will receive 

literacy instruction, while the comparison group will not. Both groups will take the post-tests. 

The results from the pretests and post-tests will be examined through logistic regression analysis 

and the z test for two proportions.  

     In order to mitigate for threats to internal validity, a double pretest research design can be 

utilized to find differences between groups. This involves the use of two pretests to rule out 

selection maturation threats. If the treatment and comparison groups are maturing at varying 

rates, the difference between the first and second pretest may serve as an indication. The NC 

End-of-Grade Test in Reading Comprehension is given once every nine weeks as a benchmark 

test. The results of the first and second administrations of this test (called benchmark tests) for 

the treatment and comparison groups can be compared. This will not apply to the NC Tests of 

Computer Skills, since it will only include one pretest administration. However, the use of the 

NC End-of-Grade Test in Reading may be sufficient to determine differences in maturation.  

Methodological Strengths 

     The internal validity of a research design is the extent to which the researcher has controlled 

for extraneous variables (history, maturation, testing, instrumentation, statistical regression, 

differential selection, experimental mortality, selection-maturation interaction, experimental 

treatment diffusion, compensatory equalization of treatments, and resentful demoralization of the 
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control group). Although the choice of a causal-comparative research design faces limitations as 

a non-experimental study, it does have its strengths. 

     Causal-comparative studies allow investigation of variables that cannot or should not be 

manipulated in an instructional setting. The use of this method can facilitate instructional 

decision-making and guide future planning for experimental studies. The implementation of a 

causal-comparative design can also be cost effective, compared to experimental research. 

     Ethical considerations prevent the denial of certain instructional services to students within a 

class or school system. The students in the study will receive the method of instruction 

previously approved and administered by their respective school systems. The anonymity of the 

comparison groups reduces the Hawthorne Effect, the tendency of subjects to act differently 

when they are aware that they are being studied. It also reduces the Placebo effect, the 

assumption by subjects that they are “cured” or have received superior instruction due to their 

knowledge of the study. The design benefits the comparison group by preventing a phenomenon 

known as resentful demoralization of the control group. This occurs when members of the 

control or comparison group feel angst and frustration at being left out of the group receiving 

different instructional methods. The perception that they are being treated unfairly may affect 

their outcomes on the tests. This design choice should satisfy ethical or legal concerns about 

withholding particular styles of instruction from students. 

     The research design further eliminates several threats to internal validity, including 

experimental treatment diffusion, in which members of the comparison group, perceiving 

literacy instruction as desirable, may seek out this method. The use of different school systems 

mitigates for compensatory equalization of treatments, which occurs when administrators 

attempt to compensate the comparison group with additional goods and services. The double 
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pretest design allows the researcher to identify and adjust for differences due to selection-

maturation, the tendency of groups to mature at different rates. 

     The proposed methodology fits the conceptual framework of the study by offering 

quantitative values to interpret the contribution of teaching strategies to reducing the digital 

divide in computer skills. The digital divide between groups (based on race or income) is an 

issue involving both pedagogy and social justice. The study of teaching strategies could reveal a 

cost-effective method that impacts the gap in technology skills. Successful research in this area 

could help to make technology instruction more efficient, more effective, and more equitable for 

all groups. 

Methodological Limitations 

     Threats to the internal validity of a study are ever-present problems that researchers seek to 

eliminate. Although steps have been taken in the selection of the research design to mitigate for 

these factors, four potential weakness of the study could reside in the non-experimental design, 

selection, irrelevancies in the classroom and history. Although the causal-comparative (ex post 

facto) design is sometimes used in educational studies, the researcher cannot infer a cause and 

effect relationship. Since the independent variable has already occurred, the controls that could 

be exercised in an experimental study are not feasible for use in causal-comparative studies. 

However, one may be able to make statements reflecting a correlation or trend. Selection refers 

to the lack of randomization characteristic of the research design. The fact that students are not 

randomly assigned to the schools and classes in the study means that differences could exist 

between groups with no direct attribution to the independent variable of literacy instruction. 

Irrelevancies in the classroom environment refer to distractions and other occurrences that could 

interfere with the smooth operation of the research design. Finally, history describes the 
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unforeseen events that can upset the participants or interfere with the instructional process. These 

include, but are not limited to, a death in the school or class, military deployment of large 

numbers of students’ parents, fire or other devastating events at school, movement or attrition of 

several study participants, or other unavoidable and disruptive incidents. 

Measures 

Validity of NC Tests of Computer Skills 

     The measurement instrument chosen for the proposed study is the NC Tests of Computer 

Skills. The test was designed by North Carolina educators and curriculum specialists to provide a 

measure of student performance in keyboarding, word processing, spreadsheet and database use. 

It is administered in two parts, multiple-choice items and a performance component. Passing 

scores on the test (49 on the performance test, 47 on the multiple-choice test) are required for 

high school graduation. Students with disabilities are able to complete a portfolio assessment to 

demonstrate competency. 

     The validity of the test must be held up to scrutiny to guard against the phenomenon of 

instrumentation. The validity of a test is the extent to which the test actually measures what it is 

intended to measure. Instrumentation is said to occur when the validity of the measurement 

instrument is questionable. It undermines support for any conclusions based upon the test scores. 

     The validity of the NC Tests of Computer Skills was measured using a Gamma statistic for 

the Multiple-Choice Test (0.35) and for the Performance Test (0.28). Gamma attempts to 

ascertain the possible relationship between two variables whose distributions are unknown. The 

Gamma coefficient is determined by finding the difference between the probability that two rank 

orderings of variables will agree minus the probability that they will disagree. This value is 

divided by 1 minus the probability of ties between the observations. The researcher found that 
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higher test scores are associated with greater computer access. This finding is discussed in 

greater detail in a section regarding criterion-related validity. 

     Eleanor E. Sanford, Ph.D., prepared a report about the NC Tests of Computer Skills for the 

NC Department of Education in May 2000. The report was revised in June 2003. Each 

component of test validity (content, criterion-related, and construct) was described individually, 

offering a more complete picture of the instrument. 

Content Validity 

     Content validity suggests that the test items are representative of the universe of behavior 

being studied. According to Sanford, content validity was built into the NC Tests of Computer 

Skills during the development process. Each test item was written and reviewed by North 

Carolina teachers and instructional technology specialists and aligned with the North Carolina 

Standard Course of Study for Computer Skills, which provides the basis for instruction in North 

Carolina schools. The items were then field tested for four years to refine items and develop 

scoring rubrics. 

Criterion-Related Validity 

     Criterion-related validity refers to the effectiveness of a test in predicting the behavior of an 

individual in a given situation. There are two variations of criterion-related validity, concurrent 

and predictive. The criterion for evaluating the individual’s performance can be obtained at the 

same time (concurrent) or at a later time (predictive). In either case, the test must measure 

performance accurately. Sanford’s report purports to demonstrate criterion-related validity by 

showing a relationship between the NC Tests of Computer Skills and students’ descriptions of 

their use of computers. 
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     There are several ways of determining the strength of association between variables when the 

data is in rank order. The Spearman R, Kendall Tau, and coefficient Gamma can be employed to 

determine the relationship between two variables that are defined non-parametrically (when 

distributions are unknown). The Gamma statistic was used in this example, which is considered 

preferable when the data contain many tied observations. The variables are measured on an 

ordinal scale, showing a rank order. Individual observations are ranked into two ordered series. 

The Gamma statistic is computed as the probability that the rank ordering of the two variables 

agree minus the probability that they disagree, divided by 1 minus the probability of ties. Sanford 

reported the Gamma statistic for the Multiple-Choice Test scores as 0.35 and the Gamma statistic 

for the Performance Test scores as 0.28. Higher student test scores were associated with greater 

access to a computer outside of the classroom (Sanford, 2003). 

     The researchers looked for evidence of a relationship between the mean scores on the NC 

Tests of Computer Skills and the extent of student access to computers. The data revealed that 

higher test scores are associated with greater access to a computer outside of the classroom. In 

addition, students who use a computer to complete school assignments score higher on the NC 

Tests of Computer Skills. 

Construct Validity 

Construct validity relates the extent to which a test measures complex psychological traits with 

reasonable accuracy. Correlations between an existing test and a new test are taken as evidence 

that they both measure approximately the same general behavior. Sanford contrasted the 

differences in correlations for the Keyboarding Techniques Checklist and the Self-Appraisal of 

Computer Skills. Each was tested for construct validity with a corresponding portion of the NC 

Tests of Computer Skills. 
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     In 1995, The Keyboarding Techniques Checklist was tested for correlation with the 

Performance Test section of the NC Tests of Computer Skills. The results revealed a very weak 

relationship, suggesting that a student’s score on the checklist is not indicative of her computing 

skills as measured by Performance Test. Keyboarding skill was shown to be of minimal value in 

demonstrating proficiency in the overall understanding and use of a computer. Very different 

results were found for the Self-Appraisal of Computer Skills. In 1996-1997, students were asked 

to rate their skills in word-processing, telecomputing, database and spreadsheet use, and overall 

ability to use a computer. The results demonstrated a correlation between students’ perceptions 

of their skills on the Self-Appraisal and their scores on the NC Tests of Computer Skills. High 

estimations of ability corresponded with higher scores on the test. Likewise, low estimations of 

ability corresponded closely with lower scores on the test. This data was offered as evidence of 

the construct validity of the NC Tests of Computer Skills. 

Reliability of the NC Tests of Computer Skills 

     Reliability relates the consistency of scores obtained by one person when examined with the 

same test on different occasions. If any predictions or inferences are to be made based on test 

results, it is desirable that the instrument be reliable. Dr. Sanford reported the internal-

consistency reliability and reader reliability of the NC Tests of Computer Skills for the NC 

Department of Public Instruction (Sanford, 2003).  

     Internal-consistency reliability denotes the extent to which a test measures a single basic 

concept. The coefficient alpha, also known as Cronbach’s alpha, is a procedure that is used to 

measure this factor. It offers a formula for estimating internal consistency based on a 

determination of the manner in which the items on a test relate to all of the other items and the 

total test. A coefficient of 1.00 would indicate a perfectly reliable test, a virtually impossible 
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distinction to obtain, since scores are invariably affected by errors of measurement. Therefore, 

the higher the coefficient (the closer the score is to 1.00), the higher the estimate of reliability. 

The mean coefficient alpha for the Multiple-Choice Test was 0.92, given a range of 0.90 to 0.92. 

The mean coefficient alpha for the Performance Test was 0.65, derived from a range of 0.56 to 

0.70 (Sanford, 2003). It must be noted that this alpha is not high, raising questions about the 

reliability of the Performance Test. 

     The hand-scoring procedures involved in the Performance Test were also placed under 

scrutiny, concerning reader reliability. This term refers to the consistency of ratings given by 

readers. During the evaluation of the Performance Test, two independent readers are responsible 

for scoring student results. Reader reliability is considered to be high if different readers give 

identical scores to the same item responses and that the same criteria are being used to judge 

those responses. Ten field-tested forms were examined for correlations between the first and 

second readers.  
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Table 9 

Correlations between first and second readers’ results when hand-scoring the NC Tests of 

Computer Skills – Performance Test 

Item No. / Score Keyboarding Word-Processing Database Spreadsheet 

1   0.901  0.916   0.981  0.996 

2   0.934  0.937   0.994  0.980 

3   0.995  0.906   0.931  0.974 

4     0.921   0.920  0.985 

5     0.833   0.892  0.991 

6     1.000   0.981  0.992 

  7      0.837    0.996    

  8      0.833       

  9      0.934        

10     0.738       

Note: Source of data is the Test Manual for NC Tests of Computer Skills (Sanford, 2003) 

North Carolina NC End-of-Grade Test – Reading Comprehension 

     The second measurement instrument that will be employed by the study is the North Carolina 

End-of-Grade Test in Reading Comprehension. Each year, the test measures the reading skills of 

students in grades three through eight, using authentic passages and multiple-choice questions 

based directly on the passages. The chosen passages reflect the use of reading for different 

purposes: literary experience, obtaining information, and performing a task. Knowledge of 

vocabulary is indirectly assessed through the students’ interpretation and comprehension of the 
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passages. In accordance with State Education Board policy, students must achieve a score of 

Level III or above to demonstrate proficiency in reading comprehension. 

     The NC End-of-Grade Test was developed to incorporate the use of higher order thinking 

skills. Similar to the NC Tests of Computer Skills, it was designed in accordance with the NC 

Standard Course of Study. Test items were specifically written to reflect the curricular objectives 

outlined by this document as well as national curriculum standards. 

     The NC End-of-Grade Test has been the subject of recent criticism regarding the relatively 

low number of correct answers needed to pass the test. According to the Asheville Citizen-Times 

(“North Carolina’s NC End-of-Grade Tests Come Under Fire”, Oct. 4, 2004), most grade levels 

are only required to answer 45 to 48 percent of the questions correctly on the reading exam. Only 

the sixth graders are required to answer more than half (52 percent) correctly. Critics have 

expressed concern that this raises questions about the validity of the results and undermines the 

state’s claim that students are making impressive gains.  

     Despite the criticisms, changes in the students’ NC End-of-Grade Test scores in Reading can 

help the researcher assess student growth in reading comprehension during the year. Scores from 

the beginning of the year can provide a benchmark to be compared with later scores, determining 

the amount of growth. Test proficiency rates from the treatment group (those who receive 

literacy training) will be compared with proficiency rates from the comparison group (those who 

do not receive literacy training). This may offer an objective basis for statements regarding the 

reading progress of one group relative to the other. 

     The study will utilize the methodology described in this chapter to investigate the possible 

correlation and/or interaction among variables in the instruction of low-performing eighth 

graders. The use of a causal-comparative (ex post facto) research design creates some challenges 



 Methodology 69 

  

to internal validity, given the lack of random sampling. However, this is necessary, since the 

subjects are members of existing groups. This methodology does create some advantages, 

allowing the study of independent variables that either cannot be manipulated (race and 

attendance in a school system) or should not be manipulated (family income). The use of 

students in separate counties offers a further advantage to the study. Since the students are 

located in separate school systems, the subjects are unaware that they are receiving instruction 

that differs from others. Given the potential of this research effort to identify variables that have 

an effect upon the outcomes of low-performing students, the implications for future experimental 

study and instructional planning could be of great value to the improvement of computer 

education. 
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Findings 

     The type of data provided by the participating counties determined which statistical test was 

appropriate for analysis. County A, which used literacy instruction, provided numeric data, 

expressing actual test scores, along with information about passing or failing scores. County B, 

which did not use literacy instruction, provided categorical data, which simply classified students 

as passing or failing. Direct comparisons of the separate sets of data would not be possible with a 

factorial ANOVA, which compares means. Therefore, the first research question was assessed 

using a statistical test known as the chi-square test of association, developed by Karl Pearson in 

1900 (Howell, 2002). A brief description of the test and its applications is appropriate to explain 

its use in this study.  

     The chi-square test of association is used to determine whether two variables (reading 

comprehension and computer skills) are related to one another. This necessitates the use of a 

contingency table, which displays cross-categorized frequency data. The null hypothesis 

contends that there is no difference, no association between reading comprehension and 

computer skills. Consequently, the percentage of low-performing eighth graders who fail the NC 

End-of-Grade Test in Reading Comprehension should not differ greatly from the percentage that 

fails the NC Tests of Computer Skills. The critical values produced by the chi-square test of 

association reveal the likelihood that random samples of low-performing eighth grade students 

would yield differences this large simply by chance, assuming the null hypothesis is true. 

     Research questions two and three will be measured using a z-test for two proportions. Each 

question addresses the possible growth of student performance on the NC Tests of Computer 

Skills. As stated before, the two participating counties provided different types of data, 
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categorical and numeric. Since direct comparison of scores and means was not possible, 

percentages of students who passed or failed the tests were taken into consideration. The z-test 

for two proportions is a statistical test that allows the researcher to use these percentages for 

measurement and comparison of student outcomes. 

     The fourth research question is concerned with identifying factors that are the best predictors 

of student performance on the NC Tests of Computer Skills. This question will be examined 

using a logistic regression analysis. It is used to estimate the percent of variance that can be 

attributed to each factor. This may facilitate the comparison of the relative influence of race, 

gender, and learning disabilities.  

Question 1 

     The first research question investigates the possibility of an association between two 

variables, reading comprehension (as measured by the NC End-of-Grade Test, or EOG, in 

Reading Comprehension) and computer skills (as measured by the NC Tests of Computer Skills) 

for low performing eighth-graders who failed one or both sections of the computer skills tests. 

This may reveal a possible factor in the students’ outcomes. The two categories of measurement 

for reading comprehension and computer skills were determined by the pass or fail status of the 

students. 

     The NC Tests of Computer Skills are divided into two tests, the Multiple-Choice Test and the 

Performance Test. The tests are administered once in the fall of the school year. If a student fails, 

she will retake the test in the spring semester. This provides two measures for performance in the 

computer skills of students who failed, one in the fall and one in the spring. There are also 

multiple measures of reading comprehension, due to the practice of conducting EOG tests (called 
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benchmarks) once in each nine-week period. The data for the variables (reading comprehension 

and computer skills) in County A was used to compare the scores of the first Multiple-Choice 

Test (in the fall) with the first EOG in Reading. Scores for the first Multiple-Choice Test were 

also compared with scores from the second EOG in Reading. Finally, scores from the first 

Performance Test of computer skills were compared with those of the second EOG in Reading. 

Table 10 

Chi-Square Test of Association 

Test   Value  df  P Value  Conclusion 

MC1*EOG2  7.304  1  0.007   Reject Null 

MC1*EOG1  10.868  1  0.001   Reject Null 

P1*EOG2  1.725  1  0.189   Retain Null 

P1*EOG1  0.000  1  0.993   Retain Null 

MC2*EOG2  16.994  1  0.000   Reject Null 

MC2*EOG1  14.078  1  0.000   Reject Null 

P2*EOG2  8.958  1  0.003   Retain Null 

P2*EOG1  4.328  1  0.037   Retain Null 

 

 

     Given one degree of freedom, the critical value that must be achieved to reject the null 

hypothesis at a 0.05 level of significance must be equal to or greater than 3.84. This applies to a 
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non-directional test which simply identifies a possible association between variables. The results 

of Pearson’s chi-square test between the first Multiple-Choice Test and the final EOG in Reading 

showed that MC1 * EOG2 yielded a value of 7.304 at one degree of freedom, with a p value of 

0.007. Contrary to the null hypothesis, this value suggests that there may be an association 

between reading comprehension and computer skills. It lends support to the possibility that the 

results of the first Multiple-Choice Test may have a relationship with student outcomes on the 

final EOG in Reading. 

     The second chi-square test compared the first Multiple-Choice Test and the first EOG in 

Reading. The results showed that MC1 * EOG1 produced a value of 10.868 at one degree of 

freedom, with a p value of 0.001. The null hypothesis of no association between variables was 

rejected. This supported the possibility that there may be a connection between student outcomes 

on the Multiple-Choice Test and the EOG, whether it is administered early or late in the school 

year. 

     The third chi-square test compared the Performance Test of Computer Skills with the second 

EOG in Reading. The results found that P1 * EOG2 yielded a value of 1.725 with one degree of 

freedom, and a p value of 0.189. This value fails to reject the null hypothesis, indicating that 

there is not sufficient evidence to suggest that there is any association between computer skills 

(as measured by the Performance Test) and reading comprehension (as measured by the EOG in 

Reading). 

     The fourth chi-square test compared the first Performance Test of Computer Skills with the 

first End-of-Grade Test in Reading Comprehension. The results showed that P1*EOG1 displayed 
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a value of 0.000 at one degree of freedom, with a p value of 0.993. The chi-square value was not 

sufficient to reject the null hypothesis of no association between variables. 

     The fifth test of association examined the second Multiple Choice Test of Computer Skills 

along with the final administration of the End-of-Grade Test in Reading Comprehension. The 

chi-square value was 16.994 at one degree of freedom, with a p value of 0.000. This finding 

suggests that there may be an association between reading and computer skills (as measured by 

the Multiple Choice Test). 

     The sixth chi-square test analyzed the second Multiple Choice Test of Computer Skills with 

the first End-of-Grade Test in Reading Comprehension. The results showed that MC2*EOG1 

offered a value of 14.078 at one degree of freedom, with a p value of 0.000. This value rejects 

the null hypothesis of no association between variables, supporting the possibility of a 

correlation between reading and computer skills (as measured by the Multiple Choice Test). 

          The seventh chi-square test compared the second Performance Test of Computer Skills 

with the last End-of-Grade Test in Reading Comprehension. The results showed that P2*EOG2 

displayed a value of 8.958 at one degree of freedom, with a p value of 0.003. The chi-square 

value was sufficient to reject the null hypothesis, suggesting the possibility of an association 

between variables. 

     The eighth chi-square test considered the second Performance Test of Computer Skills and 

the first End-of-Grade Test in Reading Comprehension. The results showed that P2*EOG1 

displayed a value of 4.328 at one degree of freedom, with a p value of 0.037. The chi-square 

value was not sufficient to reject the null hypothesis of no association between variables. 
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     One important distinction emerged in the results of the chi-square tests to determine an 

association between variables. The computer skills of eighth-grade students in County A were 

measured using a Multiple-Choice Test and a Performance Test. The analysis appeared to show a 

possible correlation between the computer skills measured by the Multiple-Choice Test and 

reading comprehension. However, there is not sufficient support in the data for an association 

between the computer skills measured by the Performance Test and reading comprehension. 

Student outcomes on the Multiple-Choice Test appear to have a connection with reading 

comprehension, but not the Performance Test. The full table of results is also available in the 

Tables section. 

Question 2 

      The second research question asks whether a county that utilizes literacy instruction can 

improve their student’s annual growth in computer skills (as measured by the NC Tests of 

Computer Skills) beyond the growth of students in a county using a standard curriculum.   

This question will be tested using a z-test for two proportions, in order to determine whether 

there is a difference between the performance of low-performing eighth graders in County A and 

County B. This will test the hypothesis that the students in County A (listed as P2 in the table 

below) will outperform students in County B (P1). The null hypothesis to this test would assert 

that there is no difference between groups.  

     It should be noted that nominal data (categorical data, such as race) was provided by one 

county, as opposed to interval data (continuous data with interpretable differences), necessitating 

the use of a z-test for two proportions, to compare the performance of groups. For example, a 

certain percentage of students achieved growth in County A during the 2004-2005 school year. 

How does this compare to the growth achieved by students in County B during the same year? 
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The table below displays the difference between the outcomes of County B versus County A. 

The abbreviations, P1 and MC1 refer to the first administration of the Performance and Multiple-

Choice Tests in the fall of 2004. The alpha level, or significance, for the z test is 0.05. However, 

the Bonferroni correction for multiple testing will also be applied. This means that the alpha 

level (0.05) will be divided by the number of z tests (2) to achieve a new alpha level of (0.025). 

This is used to prevent the error of interpreting random outcomes as significant results. 

     The results reveal that students from County A consistently outperformed County B on the 

Multiple-Choice Test. In addition, the difference was found to be significant. Given one degree 

of freedom, the critical value necessary to demonstrate significance at the 0.02 level is 2.326. 

The z value must be equal to or greater than this number in order to state that one group achieved 

higher performance rates that were statistically significant. The findings for MC1 show that the 

difference between performance rates on the first Multiple-Choice Test had a z value of 4.1108, 

a number greater than the critical value of 2.326. This indicates significance at the 0.05 level. 

The Performance Test was not significant, with a z score of 1.1011. 

Table 11 

Z Test for Two Proportions Comparing Performance of County A and County B 

Ho: County B = County A 

Ha: County B < County A 

Test for  Z   n1 n2  p value 
County B, A 
Performance  1.1011  107 77  0.1354 

Mult. Choice  4.1108  165 128  0.0000198 
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     County A’s low-performing eighth-graders performed better on the NC Tests of Computer 

Skills than their contemporaries in County B. When taking the measure of all eighth grade 

students’ results at the participating schools, the results for the general population were very 

similar. Low and high-performing eighth graders in County A, which received literacy 

instruction, passed both sections of the NC Tests of Computer Skills at a greater rate than those 

in County B. This represents a reversal of the results from the previous year (2003-2004), when 

County B achieved greater proficiency in computer skills than County A at a rate of 90.7% to 

85.7% (NCDPI, 2004). 

     The tables below illustrate that students in County A demonstrated a failure rate of 9.29% for 

the Multiple-Choice Test, as compared to 14.9% of all students in County B. In similar fashion, 

the eighth-graders in County A failed the Performance Test at a rate of 5.44%, contrasted with a 

rate of 9.4% for students in County B.  

Table 12 

Percentage that Failed Multiple Choice Test (2005) 

County  All  White  Black  Hispanic Learning Disabled 

A  9.29%  8.8%  10.43% 13.92% 50% 

B  14.9%  7.2%  26.4%  28.5%  66.3%   

 

Table 13 

Percentage that Failed Performance Test (2005) 

County  All  White  Black  Hispanic Learning Disabled 

A  5.44%  5.1%  6.85%  2.53%  30.48% 

B  9.4%  5.2%  18.4%  4.76%  47.3%   
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Table 14 

Percentage that Failed NC End-of-Grade Test in Reading Comprehension (2005) 

County  All  White  Black  Hispanic Learning Disabled 

A  13.58% 9%  19.6%  7.59%  41.4% 

B  12.6%  6.38%  23%  20%  49.4% 

 

     Information regarding the performance of both counties’ eighth graders on the NC End-of-

Grade Test in Reading Comprehension was included for consideration. The overall group of 

eighth graders from County B, which did not receive literacy instruction, passed the reading test 

at a greater rate than eighth graders from County A. However, this may be attributable to the 

factor of race rather than literacy instruction alone. White students from both counties were more 

likely to pass the reading test than minority students. County B had a greater proportion of White 

students relative to minorities (611 to 436) than County A (568 to 721). Minority students in 

County A, in turn, were more likely to pass the NC End-of-Grade Test in Reading 

Comprehension than those in County B. Despite this factor, all groups of eighth graders from 

County A passed the NC Tests of Computer Skills at a greater rate than those in County B. The 

possible differences in performance in computer skills between low-performing eighth grade 

students is examined in further detail in research question three. 

Question 3 

     Research question three examined whether literacy instruction reduced performance gaps in 

the computer skills of low-performing eighth grade students. The proficiency rates of all students 

in the sample will be considered, along with those of White students, Black students, males, 
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females, learning disabled, and students who are not learning disabled. The inclusion of race, 

gender, and learning disabilities is intended to account for variables outside of reading 

comprehension that may affect student outcomes. The variables in this research question will be 

measured using a z-test for two proportions with a Bonferroni correction for multiple testing. 

     The z-test is a statistical test designed to evaluate statistical significance. The z-test for two 

proportions is applied in this study due to the nature of the data that was provided for comparison 

by the two participating counties. As stated above, County A gave numeric data, while County B 

offered categorical data. Each provided sufficient information to learn the proportion of each 

group that passed the NC End-of-Grade Test in Reading Comprehension and the NC Tests of 

Computer Skills. The z-test for two proportions allows the researcher to compare group 

outcomes. For example, a certain percentage of Black students achieved growth in County A 

during the 2004-2005 school year. The z-test can show how this compares to the growth 

achieved by Black students in County B during the same year. A one-tailed test will be used in 

order to show not only that there will be a significant difference in group outcomes, but also the 

direction of the difference (County B, which did not use literacy instruction, will show less 

growth than County A). The significance, or alpha level, of the test is 0.05. Since a two-tailed 

test will also be used, the alpha must be divided by two (0.05 / 2 = 0.025). It represents the 

probability that an observed event under study may happen only five times out of one hundred 

simply by chance. If this number or a lesser value is the resulting critical value for z, then the 

null hypothesis of no difference between groups will be rejected. Given the fact that multiple 

tests will be used (eight tests to compare outcomes for the whole group as well as comparison of 

performance by race), the Bonferroni correction will be employed. The correction requires that a 

researcher using multiple tests should divide the alpha level (0.05) by the number of tests (8) to 
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achieve a smaller alpha level (0.05 / 8 = 0.00625). This may guard against the possibility that 1/8 

of the hypotheses tested may appear to be significant due to chance because there were so many 

tests utilized. 

     It must be noted that the proportions represent all eighth-grade students at the eight 

participating middle schools in County A and County B, not just the low-performing students. 

This was necessary because the data provided by County B, while ensuring student anonymity, 

did not allow one to track the growth of a particular low-performing individual from the first 

administration of the NC Computer Skills Test in the fall to second one in the spring. Therefore, 

the growth of the entire group that took the tests is used for comparison.  

     The table below displays the difference between the outcomes of County B versus County A. 

The abbreviations, P1 and MC1 refer to the first administration of the Performance and Multiple-

Choice Tests in the fall of 2004. The results apply to all eighth graders at the eight participating 

middle schools. The letters W, B, and H represent different racial groups (White, Black, and 

Hispanic). As an example, the combination MC1W-H means a comparison of White and 

Hispanic performance on the first Multiple-Choice Test. The term, Sig., stands for a significant 

result at alpha level 0.00625. The z scores that are negative denote instances in which students in 

County A outperformed students in County B. The results reveal that students from County A 

consistently outperformed County B on the Multiple-Choice Test. In addition, the differences in 

some instances were found to be significant. The findings for MC1 show that the difference 

between performance rates on the first Multiple-Choice Test had a p value of 0.0000198, a 

number far less than the significance level of 0.00625. 
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Table 15 

Z Test for Two Proportions Comparing Performance of County A and County B 

Ho: County B = County A 

Ha: County B < County A 

Test for  Z   p  n1  n2  Sig. 
County B, A 
P1   -1.10114 0.1354  107  77  No 

MC1   -4.1108 0.0000198 165  128  Yes 

P1B-W  4.1196  0.0000190 33  21  Yes  

MC1B-W  -0.01627 0.4935  49  27  No  

P1W-H  -3.4768 0.0003  28  27  Yes  

MC1W-H  -4.1601 0.000032 20  39  Yes 

P1B-H   0.6871  0.246  61  44  No  

MC1B-H  -2.5600 0.0052  69  56  No  

 

     The results of the z-tests for two proportions show that the p value for the Multiple-Choice 

section of the NC Tests of Computer Skills (MC1 on the table) was lower than the alpha level of 

0.00625. Further outcomes indicate that students in County A, which received literacy 

instruction, outperformed the students in County B, which did not use literacy instruction, on the 

Multiple-Choice Test. The findings were significant, which may lend support to the theory that 

reading comprehension may play a part in the variation in performance. 

     As noted above in research question two, the total population of County A’s eighth-graders 

outperformed their counterparts in County B on the NC Tests of Computer Skills. One striking 

development visible in the data is the consistency with which students experience difficulty on 
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the Multiple-Choice Test. Students of all races in both counties failed this test at a greater rate 

than the Performance Test.  

     Students in County A received a concentrated focus on literacy instruction during the 2004-

2005 school year. In order to evaluate the relative contribution of literacy instruction to the 

reduction of performance gaps in computer skills, students’ test results from the NC Tests of 

Computer Skills in County A will be analyzed for differences in the performance of various 

groups. Students’ proficiency on the tests will be examined in the fall and the spring to determine 

whether growth has occurred and if there has been an improvement in the effort to reduce 

performance gaps. The percentages of each group that passed the NC Tests of Computer Skills in 

County A will be compared to determine the existence of performance gaps. 

     While the z-tests for two proportions can offer statistical information regarding performance 

gaps between groups, there are percentage tables that can also provide a useful part of the 

picture. Analysis of student test results provided by both counties’ education departments 

revealed the existence of performance gaps for some subgroups. County A’s students, who 

received literacy instruction, experienced fewer performance gaps on the NC Tests of Computer 

Skills than their counterparts from County B. As shown above in County A, only students with 

learning disabilities demonstrated statistically significant performance gaps. In County A, 568 

White students from the participating schools took the Computer Skills Tests in the 2004-2005 

school year. However, 50 (8.8%) of this group initially failed the first fall administration of the 

Multiple-Choice Test. This compares to 67 out of 642 (10.43%) Black students who failed the 

same test. This yields a difference of 1.63% in the percentage of Whites and Blacks that achieve 

proficiency on the Multiple-Choice section of the NC Tests of Computer Skills. Hispanic 

students accounted for only 79 of the county’s eighth-graders taking the test. Of this number, 11 
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students (13.92%) failed the fall administration of the Multiple-Choice, presenting a performance 

gap of 5.12% when compared to White students. These percentages can be contrasted with the 

result for all eighth-graders in County A, whose rate of failure was 9.29% (128 students failed 

out of a total of 1377). None of the racial groups failed at a rate that was greatly divergent from 

the general population. The specific performance gap percentages for each test in County A can 

be examined in the table below. 

Table 16 

Failure Rate for NC Tests of Computer Skills and EOG Reading, County A 

   Multiple-Choice  Performance  *EOG 
 
White   8.8%    5.1%   9% 

Black   10.43%   6.85%   19.6% 

Hispanic  13.92%   2.53%   7.59% 

Exceptional  50%    30.48%  41.4% 

*EOG refers to the NC End-of-Grade Test in Reading Comprehension 
 

     Similar results can be stated for the performance of males and females in County A. There 

were 745 males at the participating schools taking the NC Tests of Computer Skills in the 2004-

2005 school year, 71 of whom failed the Multiple-Choice section in the fall. The number who 

failed represented 9.53% of the total. Females performed at a similar rate, with 57 of 632, or 9% 

of students, failing the Multiple-Choice Test. Performance gaps based on gender in County A are 

almost nonexistent on the Multiple-Choice section, accounting for a difference of 0.53% in the 

percentage of students who achieve proficiency. These results are shown in the table below. 
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Table 17 

Failure Rate for 2005 NC Tests of Computer Skills (Multiple-Choice) in County A 

Male  9.53% 

Female  9% 

 

     The greatest performance gaps were experienced by students with exceptionalities such as 

learning disabilities, speech and language problems, and other health impairments (including 

visual and hearing difficulties). These students receive services through the Federally-funded 

Title I Program. Of the total number of eighth-graders in County A taking the NC Tests of 

Computer Skills in 2004-2005, 82 were classified as exceptional under Title I. The majority of 

this group had been diagnosed with learning disabilities, designated as Specific Learning 

Disabled, or SLD. 41 of the 82 exceptional students, or 50%, failed the fall administration of the 

Multiple-Choice section. This percentage is in large contrast to the failure rate of the general 

population, 9.29%. 

     The research question posited above seeks to determine whether the literacy instruction given 

in County A was instrumental in reducing performance gaps between groups. The gaps between 

groups in the initial fall administration of the NC Tests of Computer Skills were relatively small 

and statistically insignificant, leaving little room for improvement. This is not true of students in 

the Title I Program, whose rate of proficiency differed greatly from the general population. 
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Table 18 

Raw Number of Students Failing NC Tests of Computer Skills, County A 

   Fall 2004  Spring 2005   Improvement 
 
White   65   29    32%    

Black   88   45    25%   

Hispanic  12   5    41.6% 

Exceptional  51   13    25.4% 

Male   93   33    35.4% 

Female   72   33    45.8% 

 

     Growth from the first test can be assessed in the second administration of the NC Tests of 

Computer Skills in the spring of the 2004-2005 school year. In County A, there were 65 White 

students who failed the NC Tests of Computer Skills (including both the Multiple-Choice and the 

Performance Tests). As previously stated, 50 of these students failed the Multiple-Choice 

section. In the spring, 36 more passed the test, an improvement of 32%. This brought the overall 

percentage of White students who failed the Multiple-Choice Test in 2004-2005 to 2.46%.  

     Black students in County A saw 88 of their peers fail one or both sections of the NC Tests of 

Computer Skills in the fall. As noted above, 67 of them failed the Multiple-Choice section. In the 

spring, 43 passed, an improvement of 25%. This lowered the overall percentage of Black 

students who failed the Multiple-Choice Test to 3.73%. The performance gap between the 

proficiency rates of White students and Black students changed from 1.63% in the fall to a 

difference of 1.27% in the spring. Although this technically constitutes a drop in the performance 

gap between Whites and Blacks, it is too small to be considered significant. Additionally, there 
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were 21 extra students of different races taking the tests who joined the participating schools in 

the spring. This may have skewed the results, rendering such a small improvement statistically 

meaningless.  

     Hispanic students in County A experienced a failure rate of 13.92% on the fall administration 

of the Multiple-Choice Test, the highest of any racial group. In the spring, they reduced their 

failures to 7.59%, an improvement of 6.33%. However, no statistical gains were observed on the 

Performance Test. The failure rate for Hispanic students on the fall and spring administrations of 

the Performance Test was identical at 2.66%. Two students accounted for this percentage, both 

failing the Performance section once, then twice in one school year (2004-2005). 

     County A saw limited differences in performance for some groups on the Performance section 

of the NC Tests of Computer Skills. Far less students of all persuasions failed the Performance 

Test than the Multiple-Choice. Out of the 1377 eighth-graders who took the test, only 75, or 

5.44% failed the Performance assessment in the fall. Once again, performance gaps between 

White and Black students who achieved proficiency were small, at 5.1% and 6.85%, respectively 

(a difference of 1.75%). The percentage of Hispanic students who failed the Performance Test 

was the lowest of all, at 2.53% (2 out of 79 students). Regarding gender differences, 5.36% of 

males and 5.37% of females failed the Performance section. The group that had the greatest 

difficulty with the test was the Title I group, labeled Exceptional, with 25 of 82 students 

(30.48%) that failed to achieve proficiency. 

     Examination of the spring administration of the Performance Test in County A reveals that 

White students improved their rate of proficiency by 35.7%, raising a 55% passing rate (for those 

who failed in the fall) to 90.7%. The final percentage of White students who failed the 

Performance Test in the 2004-2005 school year was 1%. Black students also saw gains in the 
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spring, raising a 50% passing rate to 73.86% (an improvement of 23.86%). The final total of 

Black students who failed the Performance Test was 3.58%. The performance gap between 

White and Black students in County A on the Performance Test rose from 0.52% in the fall to 

2.53% in the spring. The performance gap between White and Hispanic students was 1.54%. 

White students in County A passed the Performance Test at a rate of 99%, while Hispanic 

students performed at a rate of 97.46%. The overall difference between racial and gender groups 

on this portion of the NC Tests of Computer Skills appeared to be statistically insignificant. Once 

again, the addition of 21 new test-takers in the spring semester may have contributed to a 

measure of error in this assessment. 

     One trend was noticeably consistent for students in County A. All of the groups tested, 

including those with learning disabilities, had far greater difficulty in passing the Multiple-

Choice section of the NC Tests of Computer Skills than the Performance section. This held 

constant across boundaries of race, gender, or inclusion in Title I programs. 

     County B, which received traditional instruction, experienced performance gaps between 

groups evident in the percentages of students that fail to achieve proficiency on the Computer 

Skills Tests. As in County A, the majority of students who failed the NC Tests of Computer 

Skills had greater difficulty on the Multiple-Choice section. In the 2004-2005 school year, 165 

students failed this section, out of a total of 1,104 eighth-graders, or 14.9%, who took the test. By 

contrast, 104 students, or 9.4%, failed the Performance Test. As above, the performance of 

different groups will be examined separately for each test. 

     The table below illustrates the experience of different groups of low-performing eighth 

graders in County B. The totals represent raw numbers of students from the participating schools 
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that failed one or both sections of the NC Tests of Computer Skills for the 2004-2005 school 

year. Any improvements in the proficiency rate of each group are also recorded for comparison. 

Table 19 

Raw Number of Students Failing NC Tests of Computer Skills, County B 

   Fall 2004  Spring 2005   Improvement 
 
White   41   28    31% 

Black   86   64    25.5%   

Hispanic  12   9    25% 

Exceptional  36   31    13.8% 

Male   90   67    25.5% 

Female   54   36    33.3% 

 

     Students in County B produced some variation in test results on the Multiple-Choice Test 

according to race, gender, and exceptional status in the Title I Program. Regarding race, only 44 

of 611 White students (7.2%) failed the test in the fall of 2004. Far greater percentages of Black 

students did not achieve proficiency, with 93 of 352 students (26.4%) failing the test. This result 

is more than double the number of White students who failed, both in raw numbers and by 

percentage. Hispanic students had a similar result, as 24 out of 84 students (28.5%) failed the 

test. The percentage of minorities who failed the Multiple-Choice Test in the fall is more than 

triple the percentage of White students. These results can be viewed in the table below. 
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Table 20 

Failure Rate for NC Tests of Computer Skills and EOG Reading, County B 

   Multiple-Choice  Performance  *EOG 
 
White   7.2%    5.2%   6.38% 

Black   26.4%    18.4%   23% 

Hispanic  28.57%   66.3%   20% 

Exceptional  66.3%    47.3%   49.4% 

*EOG refers to NC End-of-Grade Test in Reading Comprehension 
 

     In the spring, White students were able to lower their failure rate from 7.2% to 6%, a gain of 

1.2% for their group. Black students managed to improve their performance, dropping their 

failure rate from 26.42% to 21.87%. This represented a gain of 4.55% for their proficiency rate 

on the Multiple-Choice Test. Unfortunately, they retained their place as the lowest performing 

group by race, with more than triple the number of failures on the retest as White students. 

Hispanic students were able to lower their failure rate from 28.57% in the fall to 21.42% in the 

spring. This group saw the highest gains of all, a difference of 7.15%. Despite their 

improvement, they share with Black students the distinction of a failure rate more than three 

times the number of White students.  

     Black students who took the Multiple-Choice Test in the fall failed the test at a rate that was 

19.22% higher than their White counterparts. In the spring the difference was reduced to 15.87%. 

Hispanic students failed the test at a rate that was 21.37% higher than their White peers. During 

the spring administration of the test, the difference fell to 15.42%. Although the margin of 

difference improved by a small amount in 2005, there is a significant performance gap existing 

between racial groups in County B for eighth-graders on the NC Tests of Computer Skills. 
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          Gender groups also found differences in performance on the Multiple-Choice test, albeit 

much less dramatic than race. Females fared best, with only 63 of 528 girls (11.9%) failing the 

test. Male students, however, failed at a slightly greater rate, with 102 of 576 boys (17.7%) 

falling short of proficiency. This constituted a performance gap of 5.8% between males and 

females in the fall. When the Multiple-Choice Test was administered again in the spring of 2005, 

each group produced gains in their performance. Male students were able to reduce their rate of 

failure from 17.7% to 14.23%, an improvement of 3.47% over their performance in the fall. 

Females in County B had already outperformed this result in the fall, with 11.93% failing the 

Multiple-Choice Test. They improved to 10.22% in the spring, a gain of 1.71% to their 

proficiency rate. The final difference in performance based on gender was a gap of 4%, in favor 

of females. 

Table 21 

Failure Rate for NC Tests of Computer Skills (Multiple-Choice) in County B 

   Fall 2004  Spring 2005  Improvement 
 
Male   17.7%   14.2%   3.4% 

Female   11.9%   10.2%   1.7% 

 

     Perhaps predictably, the largest gaps of all were experienced by students who were classified 

as exceptional under the federal Title I Program. This includes students of all backgrounds who 

have learning disabilities (Specific Learning Disabled, or SLD, Reading Disabled, visual or 

hearing impaired, etc.). In the fall administration of the Multiple-Choice Test, 63 of 95 

exceptional students (66.3%) failed to meet minimum requirements. This is by far, the largest 

difference, compared with a failure rate of 14.9% for the general population. When they took the 
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test again in the spring, the failure rate was reduced to 55.78%. When compared to the 12.31% 

failure rate of the general population, the performance gap in the fall (51.41%) fell to (43.47%) 

in the spring. This improvement of 10.53% was the largest achieved by any group, despite the 

fact that they also had the highest failure rate.  

     Regarding the Performance Test, most students from each group experienced greater success 

than they achieved on the Multiple-Choice Test. This is consistent with the results of students 

from County A, who also passed the Performance Test in greater numbers. Hispanic students in 

County B had the lowest failure rates as a whole, only 4 out of 84 (4.76%) did not pass the 

Performance Test. White students were next, with 32 out of 611 students (5.23%) failing the test. 

Black students failed the test at a rate of 18.4%, representing 65 out of 352 students, the highest 

percentage by a significant margin. Once again, the Black failure rate is more than 3 times the 

percentage for White students.  

     Students classified as exceptional under Title I continued to exhibit greater difficulty in 

passing a test than the general population. However, their failure rate was much lower for the 

Performance Test (47.3%) than the Multiple-Choice Test (66.3%). In the fall, 45 out of 95 

exceptional students failed the Performance Test, an improvement over the 63 who failed the 

Multiple-Choice. This continued a trend evident in the performance of all groups; greater success 

demonstrated on the Performance Test.  

     Unfortunately, statistics regarding student performance by gender is not available for this test. 

However, if the results for the Performance Test follow the trend in County B for the fall and 

spring Multiple-Choice Tests and the End-of-Grade Test in Reading Comprehension, gender 

differences will provide minimal impact compared to race and reading ability. 
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Question 4 

     The fourth research question asks which set of predictors of eighth grade computer skills (as 

measured by the NC Tests of Computer skills) is most effective in determining student 

outcomes. The predictors in question are: student reading comprehension (as measured by the 

NC End-of-Grade Test in Reading), race, gender, and learning disability. Since the most 

comprehensive data was available for students in County A, they will be the focus for question 

four. A logistic regression will be used to compare the outcomes of low-performing eighth grade 

students according to these predictors. In logistic regression, a variable, X, is examined to 

determine its effectiveness in predicting an outcome, Y. A forward stepwise model was used, 

which means that none of the potential explanatory variables were included in the beginning. 

Then, one variable is added, to observe its effect on r2 (the amount of variation that can be 

explained by one factor). Additional variables are added one at a time until there are none left 

that can contribute any change in predicting Y.  

     The table below demonstrates the results of the interactions between variables in the model. 

The p value column indicates the significance of the variable. The Change column represents the 

predicted change in odds for one unit increase of the variable. In this manner, it is reminiscent of 

adjusted R squared, which signifies the variance that can be attributed to one variable. 
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Table 22 

Logistic Regression Model 

Best Predictors of Outcomes in Computer Skills (Multiple-Choice Test) 

Variable    Score  df p value  Change R Sq. 

EOG1     10.868  1 0.001  0.218 

Gender     0.012  1 0.914  1.805 

Race     0.265  1 0.607  2.236 

Learning Dis.    2.596  1 0.107  2.031 

EOG1*Learning Dis.   1.571  1 0.210  0.867 

Race*Learning Dis.   1.806  1 0.179  1.971 

Gender*Learning Dis.   3.173  1 0.075  0.375 

EOG1*Gender*Learning Dis.  0.834  1 0.361  2.807 

Gender*Race*Learning Dis.  3.274  1 0.070  0.387 

Overall Statistics   14.438  9 0.108    0.123 

 

     The logistic regression model for the Multiple-Choice sections of the NC Tests of Computer 

Skills reveals that the contribution of most of the factors is negligible, creating little or no impact 

on student outcomes. The Nagelkerke r square value was 0.123, representing a small effect on 

the outcome. Race and gender in particular were insignificant predictors of student performance. 

However, the factor that appeared to have the greatest significance in the model was the EOG1, 

or the first administration of the NC End-of-Grade Test in Reading Comprehension. It was the 

only factor in the model that generated a significant p value. Performance on the EOG1 stands as 



 Findings 94  

  

a more effective predictor of computer skills than race, gender, or learning disabilities. This may 

indicate that reading comprehension may have some association with computer skills.  

     The logistic regression model was also applied to the Performance section of the NC Tests of 

Computer Skills. It tests the relative influence of several factors that may impact test scores, 

including reading comprehension (as measured by the NC End-of-Grade Test in Reading 

Comprehension), race, gender, and learning disabilities. As before, the test will use a forward 

stepwise model, which assesses the importance of one variable, then adds another, until all 

factors which may affect student outcomes are considered. The Change column once again states 

the predicted change in odds for one unit increase of the variable. Similar to adjusted R squared, 

it can provide insight into the relative significance of each variable. 

Table 23 

Logistic Regression Model 

Best Predictors of Outcomes in Computer Skills (Performance Test) 

Variable   Score  df p value  Change R Square 

EOG1    13.475  1 0.000  1.498 

EOG2    17.192  1 0.000  3.209 

Gender    2.223  1 0.136  0.748 

Race    1.215  1 0.270  0.126 

Learning Dis.   6.870  1 0.009  0.749 

Race*Learning Dis.  1.540  1 0.215  0.280 

EOG1*Gender*Learning 1.336  1 0.248  0.258 

Gender*Race*Learning Dis. 1.930  1 0.165  0.861 

Overall Statistics  28.806  9 0.001    0.154 
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     The results of the model suggest that reading ability may have a connection to student 

outcomes on the Performance Test in Computer Skills. The logistic regression identified the NC 

End-of-Grade Test in Reading Comprehension (fall and spring administrations) as a significant 

factor on the Performance Test. Learning disabilities were also determined to be significant 

predictors of performance. Race and gender appeared to play an insignificant role in the 

determination of student success. Although the r square was 0.143, The value for overall 

statistics was significant (0.001), suggesting that the model may be a useful method for 

identifying predictors of student outcomes on the Performance section of NC Tests of Computer 

Skills. 

     Based on the results of the logistic regression models, the best predictor of student 

performance on the NC Tests of Computer Skills is their performance on the NC End-of-Grade 

Test in Reading Comprehension. The presence of learning disabilities also played a significant 

part in determining student outcomes. Race and gender were not found to be significant factors 

in the development of computer skills. 

     Upon examination of the test results in County A, there appears to be no significant gap in 

performance on the NC Tests of Computer Skills for gender or racial groups. This was true for 

both the Multiple-Choice and Performance Tests. However, there was a statistically significant 

performance gap between learning disabled students and non-learning disabled students. While 

students without learning disabilities performed better overall, the students with learning 

disabilities actually achieved higher growth. They managed to improve their scores by a greater 

percentage than non-learning disabled students. 
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     The results suggest that reading ability does have an effect on the Multiple-Choice Test. The 

strongest predictors of student performance on the Multiple-Choice Test were their performance 

on the NC End-of-Grade Test in Reading Comprehension and the presence of learning 

disabilities. Race did not present a significant factor in predicting student outcomes on the 

Performance Test instead exerting influence only when interacting with learning disabilities and 

gender on the Multiple-Choice Test. Gender was ineffective in predicting student performance 

on either section of the NC Tests of Computer Skills. 

     Is reading ability a significant predictor of student outcomes on the NC Tests of Computer 

Skills? The data comparing student outcomes on the NC Tests of Computer Skills and the NC 

End-of-Grade Test in Reading Comprehension appears to support the conclusion that reading 

ability bears some relationship to performance in computer skills. Reading comprehension (as 

measured by the NC EOG in Reading) was one of the most reliable predictors of students’ 

performance on the NC Tests of Computer Skills out of the variables tested. 

     Concerning the performance of minority groups, there are mixed results evident in the 

counties’ proficiency rates. Given careful examination of the data from both school systems, it is 

apparent that minorities in County A that received literacy instruction fared better than their 

peers from County B in the percentage proficient for each test. They also showed greater 

improvement from the first Computer Skills Tests in the fall to the second administration in the 

spring. However, White students achieved proficiency at a slightly lower percentage (average 

4.38%) than their counterparts in County B.  

     One aspect of the results may appear misleading. County B, which used traditional 

instruction, continuously showed positive results in the reduction of performance gaps. County B 

started with wider performance gaps between groups and reduced the gaps by a greater 
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percentage between 2004 and 2005. This can be interpreted as greater success. However, 

performance gaps between groups overall were much smaller for County A than County B. In 

addition, County A’s minority students achieved proficiency at a greater rate and raised their 

performance during the year by a greater amount than minorities in County B. Even though they 

performed better than their contemporaries in County B, the minorities in County A simply did 

not gain more ground relative to White students. 

     Literacy instruction may not have contributed substantially to the reduction of performance 

gaps between groups but it may have been a factor in raising the overall performance of 

minorities on the NC Tests of Computer Skills. This result may offer insight into the diverse 

effect of literacy instruction on different groups. The instructional approach implemented by 

County A may have a greater impact on the performance of minority groups. 

     One irony that emerged in the study is that students from County B, which did not receive 

literacy instruction, actually outperformed students from County A on the NC End-of-Grade Test 

in Reading Comprehension in 2005 by a margin of 0.98% in the percentage proficient. This 

number is too small to make a definitive statement about the advantage or disadvantage of 

literacy instruction in County A. It should be noted, however, that there is a higher percentage of 

White students in County B relative to minorities. Given the vastly different performance rate of 

these groups, County B’s higher proficiency rate may be due in part to its higher percentage of 

White students. In County A, 19.6% of Black students failed the test, along with 7.59% of 

Hispanic students. In County B, 23% of Black students failed, in addition to 20% of Hispanic 

students. If the ratio of minority students in County B were higher, it is reasonable to conclude 

that the 0.98% advantage over County A would change. 
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Conclusion 

     This research effort is an attempt to ascertain whether there is a connection between computer 

skills and reading comprehension. Should a connection exist, the research seeks to determine 

whether a focus on literacy instruction can improve the performance of low-performing eighth-

graders who experience difficulty in computer skills. It further investigates the potential impact 

of certain factors, including gender, race, and learning disabilities. In order to examine these 

theories, the experience of two school systems were compared, one that employed literacy 

instruction across the curriculum and one that utilized more traditional instruction based on the 

standard curriculum. 

     The NC Tests of Computer Skills was used to provide a measurement of the students’ 

computer skills. The test has two parts, the Multiple-Choice and the Performance Tests, which 

were examined separately for both counties, across different gender and racial lines. The NC 

End-of-Grade Test serves as a measure of students’ reading comprehension. Each test is given at 

least once per semester in the eighth grade to evaluate students’ skills and annual progress.   

        Research question one asked about the possible connection between two categorical 

variables, reading comprehension and computer skills. This was assessed using Pearson’s chi-

square as a statistical test to assess the potential correlation. The analysis of the data revealed that 

the student results on the first Multiple-Choice Test may have a relationship with student 

outcomes on the final EOG in Reading. This may indicate a connection between the two for low-

performing eighth graders. The outcome for MC did not indicate causality, only that a 

connection exists. There is insufficient evidence to suggest that one variable is the cause of the 
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other. There was not sufficient support in the data for an association between the Performance 

Test and reading comprehension.  

     Research question two pertained to the possible contribution of literacy instruction to student 

growth in computer skills (as measured by the NC Tests of Computer Skills). The z test for two 

proportions along with the students’ proficiency rates revealed that learners who received 

literacy instruction (County A) outperformed those who had not (County B) in computer skills. 

     The study investigated in research question three whether literacy instruction was effective in 

reducing performance gaps between groups in computer skills. The z test for two proportions 

demonstrated that there was insufficient evidence to suggest that literacy instruction had any 

impact upon performance gaps. In contrast to the premise of the study, the group of students that 

did not receive literacy instruction actually lowered their performance gaps by a greater margin 

than students who had been exposed to this method. 

     Research question four attempted to identify which of the following variables that served as 

the best predictors of student performance in computer skills: reading comprehension (as 

measured by the NC End-of-Grade Test), race, gender, or learning disabilities. A forward 

stepwise logistic regression revealed that reading comprehension had greater value in predicting 

student outcomes than the other factors, particularly on the Multiple Choice Section. Results for 

the Performance Test showed that reading comprehension and learning disabilities contributed to 

variations in students’ proficiency rates. Race and gender were found to be insignificant 

predictors of performance in computer skills. 

     In County A, students’ performance on the End-of-Grade Test in Reading Comprehension 

was a stronger predictor of performance on the Multiple-Choice Test than race or gender. During 
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the 2004-2005 school year, 165 students failed the NC Tests of Computer Skills, 128 (77.57%) 

for the Multiple-Choice alone.  Of the 52 students who failed the End-of-Grade Test in Reading 

Comprehension, 37 (65%) also failed the Multiple-Choice Test. However, 16 of these students 

(30.76%) failed the Performance Test. There was an apparent reciprocal effect of performance 

on the End-of-Grade in Reading Comprehension and the Multiple-Choice Test. In other words, 

most students who fail the NC End-of-Grade Test in Reading Comprehension also fail the 

Multiple-Choice Test. In turn, one in five of all students who fail the Multiple-Choice (in County 

A) also fail the End-of-Grade Test in Reading Comprehension (37 out of 165, or 22.42%). The 

table below represents the computer skills results for low-performing eighth graders at the 

participating schools that failed the NC End-of-Grade Test in Reading Comprehension. 

Table 24 

Failure Rate for NC Tests of Computer Skills (Among Exceptional Students) 

County   Multiple-Choice  Performance 
 
A   60%    20% 

B   66.3%    47.3% 

 

     Approximately 30% of all students who failed the NC Tests of Computer Skills in County A 

are classified as exceptional, or SLD (Specific Learning Disabled) under the Title I Program. The 

majority of SLD students (60%) failed the Multiple-Choice Test, while 20% failed the 

Performance Test. Additionally, 88.23% of SLD students who failed the End-of-Grade Test in 

Reading Comprehension also failed the Multiple-Choice Test. Contrasting this, 29.41% of SLD 

students who failed the End-of-Grade Test in Reading Comprehension also failed the 
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Performance Test. In County B, 66.31% of exceptional students failed the Multiple-Choice Test, 

as opposed to 47.3% who failed the Performance Test. These results may suggest that this 

phenomenon is not simply due to students’ lack of test-taking skills. They have demonstrated an 

ability to successfully take a standardized test, such as the Performance Test. Tests that require 

some demonstration of reading ability may present a problem for exceptional (SLD) students. 

The table below indicates that low-performing eighth graders who fail the NC End-of-Grade Test 

in Reading Comprehension have a greater chance of failing the Multiple-Choice section of the 

NC Tests of Computer Skills. This does not appear to apply to the Performance section, whether 

the students are from the general population or have exceptional status (learning disabilities). 

Table 25 

Failure Rate for NC Tests of Computer Skills (for Students who Failed EOG Reading) 

County A 

County   Failed EOG and MC  Failed EOG and Performance 
 
General Population 22%    10.9% 

Exceptional  88.2%    29.4% 

 

     As a further indicator of the importance of reading ability to computer skills, most students in 

County A and County B who failed the NC Tests of Computer Skills had difficulty on the 

Multiple-Choice Test, not the Performance Test. The majority of students of all persuasions in 

both counties passed the Performance Test, which calls for students to complete tasks such as the 

retrieval of information from a disk. In addition, once a student in either county failed the 

Multiple-Choice Test, she is very likely to fail it again in the spring. In County A, 61.71% of the 
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students who failed the Multiple-Choice Test failed it again. In County B, 82.42% of students 

who failed the Multiple-Choice Test failed the second administration. Conversely, if a student in 

either county fails the Performance Test, she is likely to pass it in the spring. The failure rate for 

the second Performance Test in County A and County B is 37.66% and 47.11%, respectively. 

These findings, along with the results of Pearson’s chi-square, suggest that reading 

comprehension (as measured by the NC End-of-Grade Test) may have a connection with 

computer skills (as measured by the NC Tests of Computer Skills). This does not indicate 

causality, only that a connection exists. There is insufficient evidence to suggest that one variable 

is the cause of the other. However, it is possible that both variables, reading and computer skills 

are affected by yet another, unspecified variable. If the conditions exist for success in one skill, 

such as reading comprehension, then the same conditions may contribute to success in another 

area, such as computer skill. The table below illustrates the difference in the failure rates for the 

Multiple-Choice and Performance sections of the NC Tests of Computer Skills. 

Table 26 

Failure Rate for NC Tests of Computer Skills 

County   Failed MC1 and 2 Failed Performance 1 and 2 
 
A   61.7%   37.6% 

B   82.4%   47.1% 

 

     Regarding the impact of literacy instruction upon the reduction of performance gaps in 

students’ computer skills, the experience of County A and County B must be taken into account. 

The findings reveal that students in County A, which offered literacy instruction, performed at a 

higher rate of proficiency than students in County B, which offered traditional instruction. 
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Minorities, in particular, fared better than their peers from County B in the percentage proficient 

for each test. They also showed greater improvement from the first Computer Skills Tests in the 

fall to the second administration in the spring. However, White students achieved proficiency at 

a slightly lower percentage (average 4.38%) than their counterparts in County B. Performance 

gaps between groups were much smaller for County A than County B. Although County B had 

wider performance gaps between racial groups, they reduced the gaps by a greater percentage 

between 2004 and 2005.  

     There appears to be a mixed result concerning the effectiveness of literacy instruction as 

compared with traditional instruction. County A’s instructional approach produced higher 

growth for minority students and higher proficiency rates for the general population. However, 

County B’s instructional method reduced performance gaps by a greater margin. Despite the 

effectiveness of County B in the reduction of performance gaps, the margins between groups 

remained in the double digits and more students overall failed the test. This is not as successful a 

result as that of County A. 

     The literacy instruction of County A was particularly focused on facilitating student 

performance on the NC End-of-Grade Test in Reading Comprehension.  County A performed 

better on the 2003-04 EOG in Reading Comprehension in the seventh grade (86.5% proficient 

vs. 85.4% in County B). They also performed better next year in the eighth grade, widening the 

distance (88.9% proficient vs. 82.45%). Minority groups and exceptional students classified as 

SLD consistently outperformed their peers in County B. In County A, Black students passed at a 

rate that was 3.4% greater, Hispanic students achieved proficiency at a rate that was 12.41% 

greater, and SLD students passed at a rate that was 8% greater than their contemporaries in 

County B. Conversely, the performance gap (in percentage proficient) between White students 
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and Hispanics in County B actually rose in 2005. Both school systems experienced similar 

results concerning the performance gap between White and Black students, with small reductions 

of 2.4% and 2.6%, respectively, for County A and County B.  

     Based on the findings, County A’s use of literacy instruction does not reliably reduce 

performance gaps in reading comprehension for minority groups by a statistically significant 

amount when compared to County B’s use of the traditional standard curriculum. However, it 

does appear to benefit the overall performance of minority students in County A, who 

consistently outperform their counterparts in County B on both tests (NC Tests of Computer 

Skills and the NC End-of-Grade Test in Reading Comprehension). Literacy instruction may also 

help exceptional students who are classified as Specific Learning Disabled (SLD) under the Title 

I Program. These students saw gains of 10.63% in their proficiency rate while exceptional 

students in County B fell by 15.6%.  

     It should be noted that income differences were a large factor in student outcomes for both 

counties on the End-of-Grade Test in Reading Comprehension. In 2005, low-income eighth 

graders in County A failed at a rate that was 11.48% greater than higher income students. Low-

income eighth graders in County B had similar results, failing at a rate that was 14.9% greater 

than their higher income peers. If minorities or exceptional students labeled as SLD (Specific 

Learning Disabled) are disproportionately represented among lower-income families, this could 

have an impact upon their test results. Income differences were among the leading predictors of 

failure on the NC End-of-Grade Test in Reading Comprehension, along with failure on the 

Multiple-Choice Test (in County A) and exceptional (SLD) status (NCDPI, 2005).  

     The continuous impact of income differences was outlined in 2005 by the Central Office of 

Public Schools in County A. According to the office of the Superintendent, the only factor 
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exerting greater influence over student outcomes on the NC End-of-Grade Test in Reading 

Comprehension than income was exceptional status, or learning disabilities. Similar effects were 

observed in County B. While income data was not available for the NC Tests of Computer Skills, 

it is possible that socioeconomic status affected student outcomes in the same fashion as the NC 

End-of-Grade Test in Reading Comprehension. Table 29 illustrates this factor. 

 

Table 27 

County A Eighth Grade End-of-Grade Test (Reading Comprehension) Performance Gaps by 

Race (White minus Black), Income, and Exceptional Status 

  2002  2003  2004  2005   
 
Race (W-B) 14.5%  11.6%  11.7%  11.1% 

Income 19%  16.3%  13.7%  13.5% 

*EC  46.2%  45.1%  36.7%  32.5% 

*EC refers to students in the Exceptional Children’s Program, administered to children with 

learning disabilities. 
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Implications for Instructional Planning 

     There are several implications for instructional planning that emerge as a result of the 

research. There are also a number of questions that should be considered for future investigation. 

The findings suggest that there may be a connection between reading comprehension and 

computer skills. This implies that an effort to improve reading ability may be helpful for low-

performing eighth graders who demonstrate difficulty in computer skills through low 

performance on the NC Tests of Computer Skills. Educators may choose to implement extra 

reading instruction or tutoring for students, particularly those who failed the Multiple-Choice 

Test. Students who are determined to have difficulty in reading may be assigned certain 

accommodations to mitigate this obstacle, such as the read-aloud. The read-aloud 

accommodation is a method of test administration in which a teacher reads the test directions, 

questions, and answer choices to the student, repeating them if necessary. 

     Although the data showed that County A, which implemented literacy instruction, did not 

significantly reduce performance gaps between racial and gender groups, it may not discredit the 

educational potential of this instructional practice. Minority students from County A were able to 

consistently outperform their counterparts in County B, raising their performance rates by a 

larger margin on the NC Tests of Computer Skills and the NC End-of-Grade Test in Reading 

Comprehension. Exceptional students in County A who were designated as Specific Learning 

Disabled (SLD) under the Title I Program demonstrated significant gains during the year that 

literacy instruction was implemented. Given that this group appears to experience greater 

difficulty in reading (based on their performance on previous NC End-of-Grade Tests in Reading 

Comprehension), they may benefit more than others from literacy instruction.  
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     It is possible, as the practice of literacy instruction matures in County A, that there will be a 

more significant impact for minority students. It should be noted that County A had smaller 

performance gaps between minority groups in the beginning, leaving less room for improvement. 

Nevertheless, Black and Hispanic students were able to improve their performance over their 

counterparts in County B, which featured traditional instruction. County B, which had large gaps 

in performance between minority groups, reduced these differences by a larger margin. Despite 

this effort, minorities in this county had higher failure rates in reading comprehension and 

computer skills.  

     One striking occurrence in the research was the difference in the failure rates for the two 

sections of the NC Tests of Computer Skills. Most students in both counties who failed the test 

experienced greater difficulty on the Multiple-Choice Test than the Performance Test, often by a 

large margin. Far from a statistical aberration, this trend remained constant across the boundaries 

of race, gender, learning disabilities, exposure to literacy instruction, or attendance in either 

county school system. It suggests that there is an element of the Multiple-Choice Test that makes 

it a more difficult challenge for students. It is possible that the difference is the process of 

selecting answers in a multiple-choice format, with its heavy reliance on reading ability. One 

implication that arises from this observation is to examine the test and evaluate which strategies 

can improve students’ test-taking skills in this format. In addition to improving students’ reading 

skills, educators can focus on strengthening their ability on multiple-choice tests. Further 

suggestions for instructional planners include an investigation of the differences between the two 

tests that might account for the variations in student performance. 

     Given the pronounced difference in proficiency rates for the Multiple-Choice Test and the 

potential connection between reading ability and performance on the NC Tests of Computer 
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Skills, it must be asked whether the test is actually measuring students’ computer skills. The 

majority of students pass the Performance Test in greater numbers than the Multiple-Choice 

Test, regardless of their background. In addition, students who fail the Performance Test once 

will usually pass it in the second administration. The opposite is true of the Multiple-Choice test. 

Most students (usually upwards of 75% in either county) who fail it once will fail it again in the 

spring.  

     Students in both counties demonstrated that they do possess some computer skills when asked 

to produce material and retrieve data on a computer. There was no connection found between the 

Performance Test and the NC End-of-Grade Test in Reading Comprehension. However, 

statistical dependence was found between the Multiple-Choice Test and the NC End-of-Grade 

Test in Reading Comprehension. It is possible that the Multiple-Choice Test is measuring, at 

least in part, students’ reading skills or their ability to take a standardized test. The more 

successful students may be demonstrating an aptitude for taking multiple-choice tests. Passing 

the Multiple-Choice section of the NC Tests of Computer Skills may be more related to students’ 

test-taking skills than their actual computer skills. Students who did not perform well on the 

Multiple-Choice were more likely than others to fail the NC End-of-Grade Test in Reading 

Comprehension. The reverse was also true; students who failed the NC End-of-Grade Test in 

Reading Comprehension were more likely to fail the Multiple-Choice Test. The reciprocity 

apparent in this instance suggests that reading ability may play a part in student performance on 

the Multiple-Choice Test. This reinforces the need to evaluate the validity of the Multiple-Choice 

to determine whether it measures what it purports to measure. 

     One factor that was not discussed in detail was the possible influence of income differences. 

Student test results based on income status were not available for the NC Tests of Computer 
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Skills due to recently enacted federal laws prohibiting the release of students’ personal 

information, even in this example of educational research. Student outcomes based on income 

status were available in the data regarding the NC End-of-Grade Test. This information revealed 

the effect that income differences can have on student performance. Both counties’ results 

showed that high-income students consistently produce proficiency rates that are about 10% 

greater than those of low-income students. Given its potential impact on student test results in 

reading and computer skills, income differences should be the subject of future study to examine 

the best practices to mitigate for this factor. 

     To summarize the implications for instructional planners, educators may consider the 

following: The results of the study may lend support to the implementation of tutoring and test 

accommodations for low-performing eighth-graders who experience difficulty on the Multiple-

Choice Test. Literacy instruction may offer a useful tool for the improvement of exceptional 

(SLD) students and the continuation of positive performance for minority groups. The reasons 

for the differences in student proficiency on the Multiple-Choice and the Performance Test can 

be investigated to determine the specific causes of student failure. It can also recommend further 

study into the impact of income differences on student performance and the validity of the 

Multiple-Choice Test. If these suggestions are carried out, they may contribute to greater success 

for all students in computer skills and reading comprehension. 
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Appendices 

Appendix I. 

Index of Literacy-Building Teaching Strategies Used in County A 

1. Antonym Analogies 

2. Bridge Game 

3. Building CVC Words, Word 

Work 

4. Category Guessing Game 

5. Changing Y to I 

6. Closed Syllables: VCCV Pattern 

7. Closed Syllables: VC/V Pattern 

8. Compound Words 

9. Concept of Definition 

10. Concept Picture Sort 

11. Consonant Digraphs, Introducing 

12. Consonant Digraphs, Word 

Sort/Work 

13. Consonant Doubling/Dropping 

14. Consonant Picture Sort, Word 

Work 

15. Contractions 

16. Crazy Salad Toss 

17. Critter Sitter 

18. CVCe Pattern 

19. Derivatives with Schwa 

20. Developing Prosody w/Phrase-

cued Text 

21. Directionality and Tracking 

22. Do-It-Yourself Spelling 

23. Dress Up 

24. DRTA 

25. External Context Clues 

26. Final-Consonant Patterns 

27. High-Frequency Irregular Words 

28. Homophones 

29. Hungry Thing 

30. Inflectional Ending 

31. Inflectional Ending, Word 

Sort/Work 

32. Keyword Method 

33. K-W-L Plus 

34. Linda Likes Pizza 
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35. Long-Vowel Phonogram Word 

Building Word Sort 

36. Long Vowels 

37. Main Idea, Identifying 

38. Match It! Change It! 

39. Monster Chant 

40. Multiple Meaning Words 

41. Name Sort 

42. Name That Sound 

43. Number Morphemes 

44. Open Syllables: V/CV Pattern 

45. Orthographic Syllable Types 

46. PAVE Map 

47. Phonograms with Short-Vowel 

Patterns 

48. Possible Sentences 

49. Prefixes 

50. Prefixes, Introducing 

51. Print Concepts, Introducing 

52. QAR 

53. R-Controlled Vowels 

54. Read-Aloud ABC Books 

55. Reader Theater 

56. Reading Multisyllabic Words in 

Context 

57. Reciprocal Teaching 

58. Repeated Reading 

59. Semantic Context Clues 

60. Semantic Feature Analysis 

61. Semantic Mapping 

62. Short- and Long-Vowel Word 

Sort/Work 

63. Short-Vowel Phonogram Writing 

Sort, Word Work 

64. Short Vowels, Introducing 

65. Show-and-Tell Sentences 

66. Simon Says 

67. Single Consonants, Introducing 

68. Single Short Vowels 

69. Sound Bites 

70. Sounding Out with Contextual 

Analysis 

71. Sound/Letter Connection 

72. Sound Sort 

73. Sound-Sound-Word 

74. Spell-Out Strategy 
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75. Story Grammar: Beginning, 

Middle, Ending 

76. Story Grammar Elements 

77. Suffixes –able and –ible 

78. Suffixes, Introducing 

79. Summarization 

80. Swap a Letter/Sound 

81. Swap a Rhyme 

82. Syllables, Introducing 

83. Syllable Soup 

84. Syllable Type: Consonant 

85. Synonym Web 

86. Take It Away 

87. Telephone Talk 

88. Text Organization 

89. There’s a Starfish Hidden Under 

My Bed 

90. Train Game 

91. Tummy Tickler 

92. Variant Vowels, Introducing 

93. Variant Vowel Word Hunt and 

Sort 

94. Vowel Digraphs, Introducing 

95. VV Pattern, Words with 

96. Word Map: Synonyms and 

Antonyms 

97. Word Roots 

98. Word Walls 

99. Write It! Build It!

Source: Teaching Reading Sourcebook for Kindergarten through Eighth Grade (Honig, 

Diamond, & Gutlohn, 2000). 
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Appendix II. 

2004-2005 North Carolina Testing Program Number of Items and Test Administration 

Time (Minutes) for Computer Skills  

Computer Skills Tests  Type of Item  Number of Items Time (min.) 

Multiple Choice     70   90 

Performance Test  Desktop Publishing 9   35 

    Database Use  7   35 

    Spreadsheet Use 7   30 

Total       93   190 

Source: NC Department of Public Instruction. North Carolina Testing Program Chart of 

2004-2005 Tests at Grades 8-12, Number of Items and Testing Time. Accessed March 6, 

2005 at: http://www.ncpublicschools.org/accountability/testing/computerskills/ 
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Tables 

Table 1 

Demographic Characteristics of County A and B 

County     County A    County B 

Population    303,953    99,407 

White     55.2%     71.1% 

Black     34.9%     22.5% 

Latino     6.9%     5.9% 

Asian American   1.9%     0.6% 

Median Income   $37,466    $35,105 

Percent Below Poverty  12.8%     14.9% 

High School Education  85.0%     75.0% 

Bachelor’s Degree or Higher  19.1%     12.8% 

Note: Source of data is U.S. Census Bureau: State and County QuickFacts. Data derived 

from Population Estimates, 2000 Census of Population and Housing 

c. Percentages represent the number of persons 25 and older 

d. Percentages of ethnic groups may not equal 100%. Some respondents chose no 

racial classification. 
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Table 2 

Literacy Training Methods of County A and B 

Strategies    County A    County B 

Standard Curriculum   Yes     Yes 

County-wide Literacy Training Yes     No 

Reading First for 8th Grade  Yes     No 

Literacy Coaches   Yes     No 

Project CRISS    No     Yes 

Reading Renaissance   Yes     Yes 

Guided Reading   No     Yes 
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Table 3 

Demographics 

 
  County A   County B 

Schools      4       4 

Population  1377   1104 

Failed MC  128   165 

Failed PT   75   104 

White   568   611 

Black   642   352 

Hispanic   79    84 

Exceptional   82    95 

Population offers the number of students attending the participating schools. 
MC is the NC Tests of Computer Skills (Multiple-Choice) 
PT is the NC Tests of Computer Skills (Performance Test) 
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Table 4 

Number of Students Failing NC End-of-Grade Test in Reading Comprehension 

 
   County A  County B 

All   187   140 

White    52    39 

Black   126    81 

Hispanic     6    17 

Exceptional   34    47 

 

  

Table 5 

Proficiency Rates for the NC Tests of Computer Skills (2003) 

 
   County A  County B 

White   85.7%   90.7% 

Black   66.5%   79.5% 

Hispanic  73.6%   70.6% 

 

  

 



Tables 126 

  

Table 6 

Causal-Comparative Research Design 

Comparison Groups  Pretest  Intervention Posttest 

Group A   01 02 03 X  04 05 

Group B   01 02 03   04 05 

White    01 02 03 X  04 05 

Black    01 02 03 X  04 05 

High Income   01 02 03 X  04 05 

Low Income   01 02 03 X  04 05 

Title I (Reading)  01 02 03 X  04 05 

Non-Title I   01 02 03 X  04 05 

 

01: Pretest 1 of the NC End-of-Grade Test in Reading Comprehension (Sept. 2004) 

02: Pretest 2 of the NC End-of-Grade Test in Reading Comprehension (Dec. 2004) 

03: Pretest of the NC Tests of Computer Skills (Oct. 2004) 

04: Posttest of the NC Tests of Computer Skills (Mar. 2005) 

05: Posttest of the NC End-of-Grade Test in Reading Comprehension (May 2005) 

X: Use of Intervention (literacy Instruction) 
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Table 7 

Number of Students Failing 2005 NC Tests of Computer Skills (Multiple-Choice) 

 
   County A  County B 

White   50   44 

Black   67   93 

Hispanic  11   24 

Exceptional  41   63 

 

Table 8 

Number of Students Failing 2005 NC Tests of Computer Skills (Performance Test) 

 
   County A  County B 

White   29   32 

Black   44   65 

Hispanic   2     4 

Exceptional  25   45 
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Table 9 

Correlations between first and second readers’ results when hand-scoring the NC Tests of 

Computer Skills – Performance Test 

Item No. / Score Keyboarding Word-Processing Database Spreadsheet 

1   0.901  0.916   0.981  0.996 

2   0.934  0.937   0.994  0.980 

3   0.995  0.906   0.931  0.974 

4     0.921   0.920  0.985 

5     0.833   0.892  0.991 

6     1.000   0.981  0.992 

        7                0.837                 0.996    

        8                     0.833       

        9             0.934       

      10             0.738       

Note: Source of data is the Test Manual for NC Tests of Computer Skills (Sanford, 2003) 
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Table 10 

Chi-Square Test of Association 

Test   Value  df  P Value  Conclusion 

MC1*EOG2  7.304  1  0.007   Reject Null 

MC1*EOG1  10.868  1  0.001   Reject Null 

P1*EOG2  1.725  1  0.189   Retain Null 

P1*EOG1  0.000  1  0.993   Retain Null 

MC2*EOG2  16.994  1  0.000   Reject Null 

MC2*EOG1  14.078  1  0.000   Reject Null 

P2*EOG2  8.958  1  0.003   Retain Null 

P2*EOG1  4.328  1  0.037   Retain Null 
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Table 10 a 

Chi-Square Test of Association Graph 

MC 1 * EOG 1 

 
 
 

MC 2 * EOG 2 
 
 

 
P2 * EOG 2 
  

 
P1 * EOG 1 
 
 

 EOG 1  Total 
  0 1  
MC1 0 58 57 115 
 1 6 27 33 
Total  64 84 148 

 EOG 2  Total 
  0 1  
MC2 0 37 41 78 
 1 15 71 86 
Total  52 112 164 

 EOG 1  Total 
  0 1  
MC1 0 16 13 29 
 1 36 99 135 
Total  52 112 164 

 EOG 1  Total 
  0 1  
MC1 0 29 38 67 
 1 35 46 81 
Total  64 89 148 
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Table 11 

Z Test for Two Proportions Comparing Performance of County A and County B 

Ho: County B = County A 

Ha: County B < County A 

Test for  Z   n1 n2  p value 
County B, A 
Performance  1.1011  107 77  0.0813 

Mult. Choice  4.1108  165 128  0.050 
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Table 12 

Percentage that Failed Multiple Choice Test (2005) 

County  All  White  Black  Hispanic Learning 

Disabled 

A  9.29%  8.8%  10.43% 13.92% 50% 

B  14.9%  7.2%  26.4%  28.5%  66.3%   

 

Table 13 

Percentage that Failed Performance Test (2005) 

County  All  White  Black  Hispanic Learning 

Disabled 

A  5.44%  5.1%  6.85%  2.53%  30.48% 

B  9.4%  5.2%  18.4%  4.76%  47.3%   

 

Table 14 

Percentage that Failed NC End-of-Grade Test in Reading Comprehension (2005) 

County  All  White  Black  Hispanic Learning 

Disabled 

A  13.58% 9%  19.6%  7.59%  41.4% 

B  12.6%  6.38%  23%  20%  49.4% 
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Table 15 

Z Test for Two Proportions Comparing Performance of County A and County B 

Ho: County B = County A 

Ha: County B < County A 

Test for  Z   p  n1  n2  Sig. 
County B, A 
P1   -1.10114 0.2083  107  77  No 

MC1   -4.1108 0.0039  165  128  Yes 

P1B-W  4.1196  0.0038  33  21  Yes  

MC1B-W  -0.01627 0.9870  49  27  No  

P1W-H  -3.4768 0.0050  28  27  Yes  

MC1W-H  -4.1601 0.0031  20  39  Yes 

P1B-H   0.6871  0.4920  61  44  No  

MC1B-H  -2.5600 0.0150  69  56  No  
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 Table 16 

Failure Rate for NC Tests of Computer Skills and EOG Reading, County A 

   Multiple-Choice  Performance  *EOG 
 
White   8.8%    5.1%   9% 

Black   10.43%   6.85%   19.6% 

Hispanic  13.92%   2.53%   7.59% 

Exceptional  50%    30.48%  41.4% 

*EOG refers to the NC End-of-Grade Test in Reading Comprehension 
 

Table 17 

Failure Rate for 2005 NC Tests of Computer Skills (Multiple-Choice) in County A 

Male  9.53% 

Female  9% 
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Table 18 

Raw Number of Students Failing NC Tests of Computer Skills, County A 

   Fall 2004  Spring 2005   Improvement 
 
White   65   29    32%   

Black   88   45    25%   

Hispanic  12   5    41.6% 

Exceptional  51   13    25.4% 

Male   93   33    35.4% 

Female   72   33    45.8% 

 

Table 19 

Raw Number of Students Failing NC Tests of Computer Skills, County B 

   Fall 2004  Spring 2005   Improvement 
 
White   41   28    31% 

Black   86   64    25.5%   

Hispanic  12   9    25% 

Exceptional  36   31    13.8% 

Male   90   67    25.5% 

Female   54   36    33.3% 
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Table 20 

Failure Rate for NC Tests of Computer Skills and EOG Reading, County B 

   Multiple-Choice  Performance  *EOG 
 
White   7.2%    5.2%   6.38% 

Black   26.4%    18.4%   23% 

Hispanic  28.57%   66.3%   20% 

Exceptional  66.3%    47.3%   49.4% 

*EOG refers to NC End-of-Grade Test in Reading Comprehension 
 

 

Table 21 

Failure Rate for NC Tests of Computer Skills (Multiple-Choice) in County B 

   Fall 2004  Spring 2005  Improvement 
 
Male   17.7%   14.2%   3.4% 

Female   11.9%   10.2%   1.7% 
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 Table 22 

Logistic Regression Model 

Best Predictors of Outcomes in Computer Skills (Multiple-Choice Test) 

Variable   Score  df p value  Change R Sq. 

EOG1    10.868  1 0.001  0.218 

Gender    0.012  1 0.914  1.805 

Race    0.265  1 0.607  2.236 

Learning Dis.   2.596  1 0.107  2.031 

EOG1*Learning Dis.  1.571  1 0.210  0.867 

Race*Learning Dis.  1.806  1 0.179  1.971 

Gender*Learning Dis.  3.173  1 0.075  0.375 

EOG1*Gender*Learning 0.834  1 0.361  2.807 

Gender*Race*Learning  3.274  1 0.070  0.387 

Overall Statistics  14.438  9 0.108    0.123 
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Table 23 

Logistic Regression Model 

Best Predictors of Outcomes in Computer Skills (Performance Test) 

Variable   Score  df p value  Change R 

Square 

EOG1    13.475  1 0.000  1.498 

EOG2    17.192  1 0.000  3.209 

Gender    2.223  1 0.136  0.748 

Race    1.215  1 0.270  0.126 

Learning Dis.   6.870  1 0.009  0.749 

Race*Learning Dis.  1.540  1 0.215  0.280 

EOG1*Gender*Learning 1.336  1 0.248  0.258 

Gender*Race*Learning Dis. 1.930  1 0.165  0.861 

Overall Statistics  28.806  9 0.001    0.154 
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Table 24 

Failure Rate for NC Tests of Computer Skills (Among Exceptional Students) 

County   Multiple-Choice  Performance 
 
A   60%    20% 

B   66.3%    47.3% 

 

Table 25 

Failure Rate for NC Tests of Computer Skills (for Students who Failed EOG Reading) 

County A 

County   Failed EOG and MC  Failed EOG and Performance 
 
General Population 22%    10.9% 

Exceptional  88.2%    29.4% 

 

Table 26 

Failure Rate for NC Tests of Computer Skills 

County   Failed MC1 and 2 Failed Performance 1 and 2 
 
A   61.7%   37.6% 

B   82.4%   47.1% 
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Table 27 

County A Eighth Grade End-of-Grade Test (Reading Comprehension) Performance Gaps 

by Race (White minus Black), Income, and Exceptional Status 

  2002  2003  2004  2005   
 
Race (W-B) 14.5%  11.6%  11.7%  11.1% 

Income 19%  16.3%  13.7%  13.5% 

*EC  46.2%  45.1%  36.7%  32.5% 

*EC refers to students in the Exceptional Children’s Program, administered to children 

with learning disabilities. 

 


