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Hunnicutt, Robert Lane, The relationship of the learning styles of high school 

teachers and computer use in the classroom. Doctor of Philosophy (Educational 

Computing), August 2005, 110 pp., 29 tables, 14 illustrations, references, 127 titles. 

This study sought to determine if the dominant learning styles of high school 

teachers is related to the amount of time computers are used in the classroom by 

students. It also examined the types of software used by those teachers, and their 

levels of technology adoption. Subjects (N=177) were from high schools in a large urban 

school district. Instrumentation included the Gregorc Style Delineator, a modified 

version of the Snapshot Survey and the Stages of Adoption of Technology. An ANOVA 

showed no statistical significance between teachers with different dominant learning 

styles in the numbers of minutes per week that computers were utilized in their 

classrooms with students. A chi square test showed no statistical significance in the 

types of software used in the classrooms of teachers with different dominant learning 

styles. A chi square test showed no statistical significance in the Stages of Technology 

Adoption of teachers with different dominant learning styles. 
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CHAPTER 1 

INTRODUCTION 

We live in an information age in which computers are quickly becoming a central 

element in all walks of life. We commonly see computers in use everywhere. Members 

of the American workforce are expected to have basic computer competencies for every 

type of work, even entry-level jobs in the fast food industry. Higher paying jobs require 

better computer skills. Students need to be technology literate in order to be competitive 

in future jobs and to be productive citizens (Collis, Knezek, Lai, Miyashita, Pelgrum, 

Plomp, & Sakamoto, 1996). It is essential that our educational system prepare our 

students for entry into this workforce. 

As would be expected, computers are becoming ubiquitous in schools across the 

country. According to the National Center for Education Statistics, 99% of American 

schools had computers, and 95% were connected to the Internet in 1999. Nearly all 

public school teachers (99%) reported having computers available somewhere in their 

schools. Eighty-four percent of teachers reported having computers available in their 

classrooms, and 95% had them available elsewhere in the school (Smerdon & Cronen, 

2000). 

As part of the No Child Left Behind Act of 2001, the Enhancing Education 

Through Technology (Ed Tech) program seeks to improve achievement in elementary 

and secondary schools through the use of technology, to assist students to become 

technically literate by the eighth grade, and to ensure that teachers integrate technology 

into the curriculum to improve student achievement (Rathbun, West, & Housken, 2003). 

The Telecommunications Act of 1996 began a massive effort to ensure that 
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every public school had the necessary infrastructure in place to properly utilize 

computers on the Internet. The resulting E-Rate program has funded over 2 billion $ per 

year to educational technology in public schools and libraries in the United States. Other 

legislation by the federal government to fund the use of instructional technology in 

classrooms includes Preparing Tomorrow’s Teachers to Use Technology (PT3). The 

PT3 program provided services to prepare preservice teachers to integrate technology 

into the classroom curriculum. In addition to increasing the technology skills and 

proficiency of new teachers, the PT3 sought to create institutional change in the 

preparation of future teachers to use technology (U. S. Department of Education, 1999).  

The International Society for Technology in Education (ISTE) has published 

National Educational Technology Standards (NETS) for Teachers, in order to facilitate 

school improvement through the use of computers in public schools (International 

Society for Technology in Education, 2004). All 50 states, including the District of 

Columbia, have adopted the NETS or developed their own standards with references to 

the NETS (International Society for Technology in Education, 2004). The state of Texas 

adopted the Technology Applications Texas Essential Knowledge and Skills (TA-TEKS). 

The standards in the TA-TEKS pertain to skills that students at varying grade levels 

must meet all classroom teachers must address these skills (Texas Education Agency, 

2004). 

These standards also address skills that all classroom teachers must have. 

Resources, strategies, and guidelines for integrating technology into the curriculum are 

provided through the TA-TEKS. The Technology Applications curriculum defines the 

technology literacy requirement for students and teachers specified in No Child Left 
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Behind, Title II, Part D. Title II, Part D seeks to enhance education through technology 

by promoting initiatives that provide school teachers, principals, and administrators with 

the capacity to integrate technology effectively into curricula and instruction. These are 

aligned with challenging state academic content and student academic achievement 

standards, through such means as high quality professional development programs 

(U.S. Department of Education, 2004). 

With such attention being placed on technology in the classroom, it would be 

assumed that computers are being utilized as frequently as possible. Unfortunately, this 

is not the case. Marcinkiewicz (1994) found that teachers, in spite of having access in 

all classrooms, underutilized their computers. Less than 5 percent of teachers in 

selected high schools in Silicon Valley, where environmental conditions for computer 

use would seem to be optimal, integrated computer technology into their regular 

curricular and instructional routines (Cuban, 2001). Forty-five percent of k-12 teachers 

use their computers with their students for instructional purposes less than 15 minutes 

per week. Two thirds (67%) make use of the Internet with their students less than 15 

minutes per week (Norris, Sullivan, Poirot, & Soloway, 2003). 

What kinds of factors affect the use or disuse of computers? Lack of training has 

been pointed to as a reason (Chou & Wang, 1999; Dias, 1999; Mitra, Steffensmeier, 

Lenzmeier, & Massoni, 2000; Orr, 2001; Smerdon & Cronen, 2000). Beliefs and 

attitudes about computers have also been implicated (Hawkes, 2003; Norton et al., 

1998). Access to useful numbers of computers in the classroom has been shown to be 

related to the under use of computers in classrooms (Norris et al., 2003). 

Another possible explanation is cognitive learning style. Cognitive learning style 
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consists of the ways an individual gathers and processes information. Experts agree 

that people acquire information in different ways (Davidson, 1990; Gregorc 1982a; 

Keefe, 1979; Kolb, 1985). 

Theories on learning style have been popular for a number of years. The degrees 

of success learners experience in various learning situations have been shown to be 

affected by learning styles (Keefe, 1991; Keefe & Ferrell, 1990; O’Neil, 1990). Keefe 

(1991) asserts, “learning style is the foundation of successful teaching and teaching for 

thinking” (p. 1). Another reason learning style has become so popular, is that it 

"describes a student in terms of those educational conditions under which he is most 

likely to learn" (Hunt, 1979, p. 27). 

Learning style has gained credibility in its ability to affect learning preferences, 

but also success and/or failure in educational settings and situations (Keefe, 1991; 

Keefe & Ferell, 1990; Keefe & Languis, 1998; O'Neil, 1990). Learning style has been 

linked to attitudes and anxiety about computer use (Ames, 2003; Orr, 2001). Individuals 

are more motivated and less anxious when taught through their primary learning style 

(Dunn, Dunn, & Price, 1979; Keefe, 1979; Kolb, 1981). 

Gregorc (1982a) developed the Gregorc Style Delineator (GSD) to “ . . . aid an 

individual to recognize and identify the channels through which he/she receives and 

expresses information efficiently, economically, and effectively (p. 1).” The GSD has 

identified certain distinguishable characteristics that can be associated with dominant 

styles. Among these characteristics are “approach to life,” “approach to change,” 

“creativity,” and “environmental preference” (Gregorc 1982b). All of these could 

contribute to an inclination, on the part of a teacher, to utilize computer technology in 
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the classroom. If we can show that certain dominant learning styles are more likely to 

use or disuse computers or particular software in a classroom setting, we could develop 

tailored interventions to affect a better use of those things in the classroom.  

Statement of the Problem 

Although there are more computers than ever in our public schools and access to 

the Internet is at an all time high, the integration of computers into the schools’ curricula 

has not kept pace with increased expectations. Even though there are state and federal 

mandates to do so, only a minority of teachers is using computers with their students 

more than 15 minutes per week (Norris et al., 2003). Many teachers utilize computers 

for productivity and organizational tasks, but not for direct instructional uses. Learning 

styles are believed to be relatively stable indicators of how a person perceives, interacts 

with, and responds to their environment (Entwistle, 1998; Mainemelis C., Boyatzis R.E., 

& Kolb D.A, 2002; Vermunt, 1998). Based on the assumption that a relationship exists 

between teaching behaviors and learning styles, it is hypothesized that there is a 

relationship between teachers’ dominant learning styles and the use of computers in 

their classrooms. This study seeks to determine if there is a connection between the 

learning styles of teachers and the amount of time computers are utilized with students 

in their classrooms. It also seeks to determine if there is a relationship between their 

dominant learning styles and the types of software utilized in their classrooms. In 

addition, it seeks to determine if there is a connection between the learning styles of 

teachers and their levels of technology adoption. 

Purpose of the Study 
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 The Fort Worth Independent School District (FWISD), and other districts around 

the country, has spent millions of dollars to place computers in all instructional areas. In 

spite of this investment, large numbers of those computers are highly underutilized. The 

FWISD and similar districts need a better understanding of factors affecting computer 

use. The initial purpose of this study is to determine if the dominant learning styles of 

high school teachers is related to the amount of time computers are used in the 

classroom by students. Additionally this study examines the types of software used by 

those teachers, and their levels of technology adoption. This study will also provide the 

FWISD with data and analysis that will provide administrators and researchers with 

additional knowledge regarding teachers’ learning styles and the relation, if any, to the 

use or disuse of computers in the classroom. 

Research Questions 

1. Is there a difference in the amount of time computers are utilized with students in 

the classrooms of high school teachers with different dominant learning styles? 

2. Is there a difference in the levels of technology adoption in the classrooms of 

high school teachers with different dominant learning styles? 

3. Is there a difference in the types of software used in the classrooms of high 

school teachers with different dominant learning styles? 

Significance of the Study 

This study is significant to the educational community for several reasons. This 

study provides information about the amount of time computers are used or not used in 

high school classrooms based on learning styles. If there is a difference, based on 
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learning styles, school district administrators will be better able to intervene and prepare 

for teachers who are likely to underutilize the computers in their classrooms.  

Information is also being provided about why certain types of software are used 

or not used in high school classrooms. If there is a difference, based on learning styles, 

school district administrators will be able to make better decisions about software 

purchases and staff development based on that information. 

This study also provides information about the levels of technology adoption of 

high school teachers. If there is a difference, based on learning styles, school district 

administrators will be able to plan for teachers in terms of mentoring, staff development, 

and other decisions related to adoption. 

Definitions and Terms 

Learning style: This study will use the operational definition of Gregorc (1982a) in 

which he defined learning style as the ways in which an individual receives and 

expresses information efficiently, economically, and effectively, mediated via the 

abilities of perception and ordering. 

Dominant concrete sequential: An individual who scores 27 or higher on the 

concrete sequential scale of the Gregorc Style Delineator, and less than 27 on the other 

three scales. 

Dominant abstract sequential: An individual who scores 27 or higher on the 

abstract sequential scale of the Gregorc Style Delineator, and less than 27 on the other 

three scales. 

Dominant abstract random: An individual who scores 27 or higher on the abstract 

random scale of the Gregorc Style Delineator, and less than 27 on the other three 
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scales. 

Dominant concrete random: An individual who scores 27 or higher on the 

concrete random scale of the Gregorc Style Delineator, and less than 27 on the other 

three scales. 

Basic Assumptions 

This study assumed that the instruments chosen were sufficient and appropriate 

to evaluate differences in minutes of computer use, stages of technology adoption, and 

the types of software used. It was also assumed that the chosen instruments were 

reliable and valid. It was assumed that teachers responded honestly to survey items 

about their total minutes of computer use, stages of technology adoption, and the types 

of software used. 

Limitations 

Participants were drawn from the high schools of a single urban school district. 

Only campuses with time available during regularly scheduled faculty meetings were 

able to participate in this study. For this reason, results may not be generalizable to all 

high school teachers in this school district.  Information for this study was collected via a 

self-report survey. As with any self-report document, there could be a discrepancy 

between what teachers perceive and the reality of what they are doing. Answers to 

questions were dependent upon the teachers’ abilities to accurately recall related 

information. Teachers who use computers the least, may have declined to participate in 

a survey about their computer use in the classroom. Only teachers who agreed to 

participate were used in this study. 
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Delimitations 

Participants were drawn from the high schools of a single urban school district in 

north Texas. For this reason, they may not be representative of all high school teachers 

and results may not be generalizable to all high school teachers. This study will be 

delimited to learning style as defined by the Gregorc Style Delineator instrument. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Introduction 

This literature review is divided into 4 sections. Section 1 looks at the Gregorc 

Style Delineator, the instrument being utilized in the present study. The 2nd section 

includes an overview of learning styles and takes a look at several major learning styles 

and theories that are commonly used in education. Section 3 looks at factors affecting 

computer use in education. The 4th section discusses the effects of learning styles. The 

chapter closes with a summary of learning styles and the possible relationship to 

computer use. 

Gregorc Style Delineator 

The Gregorc Style Delineator (GSD) was designed to aid an individual to 

recognize and identify the channels through which he or she receives and expresses 

information efficiently, economically, and effectively. These channels provide a person 

with mediation abilities. The outward appearance of an individual’s mediation abilities is 

what is popularly termed style (Gregorc, 1982a, p. 1). Within the model there are two 

dimensions or abilities, for which individuals have a preference. Those dimensions are 

perception and ordering (Gregorc, 1979; Gregorc, 1982b; Gregorc & Butler, 1984). 

The two perceptual abilities fall on a continuum between concrete and abstract. 

The concrete dimension enables one to register information directly through the five 

senses. That which is available in the visible, physical world is perceived through sight, 

smell, touch, taste, and hearing. When using the concrete ability, one deals with the 

obvious and the immediate. A concrete individual is not looking for hidden meanings or 
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relationships between ideas or concepts. Information is taken at face value. The 

abstract dimension allows one to visualize ideas, conceive theories, or understand that 

which cannot be seen or sensed directly through the physical senses. This preference is 

associated with imagination, empathy, and other subtle attributes of the mind (Gregorc, 

1982b). 

All people have both concrete and abstract perceptual abilities to varying 

degrees. Most people favor one over the other. Someone who tends to be concrete, for 

example, may communicate in a direct and literal manner. One who favors abstract may 

use more subtle and indirect ways to convey information. But at any given time a person 

may exhibit either trait to some degree (Gregorc, 1982b). 

The ordering dimensions fall on a continuum between sequential and random. 

Someone who is sequential tends to organize information in a linear, step-by-step 

fashion. They tend to naturally sequence, arrange, and categorize discrete pieces of 

information. This quality predisposes a person to express themselves in a progressive, 

logical, and systematic manner. They would tend to follow plans and make lists. They 

tend to prefer an orderly sequence or logical progression when dealing with information. 

A person who tends to be random might organize information in non-linear chunks. 

They might be comfortable dealing with multiple concepts at a time, and in any order 

that occurs to them. They are able to deal with numerous, diverse, and independent 

elements of information and activities. Like the perceptual qualities, people possess 

both, but tend to be dominant in one over the other (Gregorc, 1982b). 

When the concrete and abstract perceptions are combined with the sequential 

and random ordering preferences, four distinct styles emerge: concrete sequential (CS), 
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abstract random (AR), abstract sequential (AS), and concrete random (CR). Figure 1 

illustrates the relationship of the combined preferences. Each style reveals a qualitative 

orientation to life. All adults have attributes from all four channels, but most individuals 

are predisposed strongly toward one or two channels. It is rare for an individual to be 

equally strong in all four channels. These predispositions are natural and affect not only 

how we view the world and ourselves, but, also, how we are perceived by the world 

(Gregorc, 1997). 

Figure 1. Combined preferences of the GSD. 

 

Dominant CS individuals tend to be more objective than evaluative or intuitive. 

They tend to be persistent rather than aesthetic or experimenting. They might be 

described as detail oriented, as opposed to creative or being an idea person. A 

dominant CS may be considered thorough and even a perfectionist. They are seldom 

spontaneous or risk takers. They are realistic, solid, and practical. Because their 

strengths lie in the concrete physical world of the five senses, they like direct hands-on 

activities. This style enables one to label, remember, and control the parts of their 

physical environment. It is fundamental is their ability to complete tasks in the concrete 

world. It allows them to follow step-by-step, specific directions toward the completion of 

planned tasks (Gregorc, 1982a; Gregorc & Butler, 1984). 

Abstract 
Sequential 

Concrete 
Random 

Concrete Sequential 

Abstract Random 
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Dominant AS people tend to be evaluative rather than objective or intuitive. They 

are often described as idea-people rather than detail-oriented. They are concerned with 

quality, and can be judgmental. They are logical, but not necessarily thorough. Because 

they prefer a logical analytical approach, they like working alone on material that is well 

organized, written down, verbal, or visual. . This style enables them to deal with abstract 

ideas, theories and hypotheses. Abstract sequentials are often described as intellectual, 

logical and rational (Gregorc, 1982a; Gregorc & Butler, 1984). 

Dominant AR people tend to be sensitive and aesthetic. They are highly aware, 

but not detail oriented. People describe an AR as being more spontaneous than 

thorough and logical. Abstract randoms often think with their emotions. They prefer to 

be thought of as colorful and attuned rather than a perfectionist or practical. The AR 

individual likes interacting with people and not necessarily things. For this reason, they 

tend to prefer open-ended situations where ideas can flow in the moment (Gregorc, 

1982a; Gregorc & Butler, 1984). 

Dominant CR people tend to be intuitive, but not objective or evaluative. They are 

creative and experimenting, but not necessarily analytic or careful with detail. They like 

to look into things to see what makes them tick. They see themselves as risk takers and 

troubleshooters. The dominant CR likes multiple solutions as opposed to proof or exact 

order. Their concrete world of the senses and their abstract sense of intuition make 

them practical dreamers who like a stimulus rich environment. They are often the 

inquisitive ones who question motives (Gregorc, 1982a; Gregorc & Butler, 1984). 

The GSD has been widely used and is still one of the most influential learning 

style instruments used in learning style research (Coffield, 2004). Ross, Drysdale, & 
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Schulz (2001) studied the role of learning style, as measured by the GSD, in post 

secondary computer application course grade point averages. An analysis of variance 

showed a significant difference in scores for the 2 sequential learning styles over the 

other 2 styles for both courses investigated, F(3,801) = 7.30, p < .05. There was a large 

difference in an introductory computer science course, with an effect size of .85 

between the highest and lowest groups. 

 Sequential learners were expected to have more of an affinity for the sequential 

nature of computer applications. A chi square test was also run to determine if there 

was a significant relationship between learning style groups and course marks. Results 

were significant, x2 = 53.80, p < .01. This confirmed the results of the anova that there 

were significant differences based on learning style. Davidson and Savenye (1992) 

found similar results for the GSD in student performance outcomes. In their study, the 

abstract sequential learners outperformed the other 3 styles. The anova indicated that 

there were significant differences for the AS group on total points, r = .38, p <.001. The 

difference again seemed to be based mostly on the sequential random continuum. 

Orr, Park, Thompson, and Thompson (1999) sought to determine the chief 

learning style of students enrolled in technical education institutes in Arkansas using the 

GSD. Thy also looked at differences in learning styles among students program area, 

work experience, and gender. Frequencies were tabulated to determine the 

predominant learning styles in business education, health occupations, and trade and 

industrial students. They found that of students with a single dominant learning style, 

24% were concrete sequential, 13% concrete random, 12% abstract random, and 4% 

abstract sequential. These findings were in line with other studies (Cromwell, 1996; 
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Duncan, 1996; Harasym et al., 1996; Spoon & Schell, 1998; Wart & Felicetti, 1992; 

Watson, 1997; Wells & Higgs, 1990; as cited in Orr et al., 1999). The remaining 

students were bimodal or had no dominant style. An anova was used to determine 

differences between learning styles and years of work experience of the students. It 

indicated significant differences for the concrete sequential learning style, but none for 

the other three learning styles at the .05 level. The inferred implication was that a 

dominant concrete sequential individual might be more likely to go back to school after 

years of work experience (Orr et al., 1999). 

Preferred learning styles of elementary schoolteachers, elementary principals, 

and early childhood educators were studied using the GSD to determine learning styles 

(Wakefield, 1995). A frequency table revealed that early childhood educators and 

elementary principals were polar opposites in style, but it was not statistically significant. 

The predominate style of elementary teaching and principals was concrete sequential, 

with the early childhood educators being abstract random. A chi square showed that 

there was a significant difference, x2 = 10.233, p < .05 in learning style between 

teachers with less than 11 years teaching experience and those with 11 years or more. 

This would agree with the findings of Orr et al. (1999). 

Seidel and England (1999) looked at the preferences of liberal arts students for 

teaching methods and testing techniques related to their dominant learning style. 

Performing an analysis of variance, they found significant differences, p < .01, between 

learning styles for four of the teaching methods investigated. Students identified as dual 

sequential preferred structured activities and independent lab experiments more than 

students identified as dual random learners. Dual random learners preferred group 
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discussion and group projects more than the dual sequential. Using an anova there 

were also significant results, p < .01, for two of the testing techniques. Concrete 

sequential and dual sequential learners preferred structured problem solving more than 

the dual random learners. Dual random learners preferred independent originations 

more than the other three learning styles. 

Drysdale, Ross and Schulz (2001) did a 4-year study with over 800 University of 

Calgary students, with the GSD to predict success in university computer courses. They 

predicted that the dominant sequential processing groups (CS and AS) would do the 

best, since computer work involves sequential thinking, Their prediction was borne out 

with AS and CS doing the best and the AR group doing the worst. There was a large 

difference in an intro computer science course, with an effect size of .85 between the 

highest and lowest groups. 

The relationship of mind styles and consumer decision-making of first year 

college students was investigated by Chase (2004). A chi square test revealed a 

significant relationship between gender and dominant GSD mind styles, x2 = 19.70, p < 

.05. Females were more likely than males to be abstract random and males were more 

likely to be concrete random. A Pearson’s correlation was done to investigate the 

relationship between GSD styles and consumer decision-making styles. A positive 

significant relationship between the recreational/hedonistic consumer decision-making 

style and the concrete random and abstract random mind styles, p < .05. There was 

also an inverse correlation between the recreational/hedonistic consumer decision-

making style and the abstract sequential style. The study suggested that knowledge of a 

person’s mind style might help them make better consumer decisions. 
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Overview of Learning Styles 

Learning styles has been a topic of interest for decades now. The notion that 

differences in individuals play an important role in the way we learn and make choices 

affecting intellectual activities, has developed into many different models and theories of 

learning styles. In the early half of this century, Carl Jung talked about individual 

differences as having a strong effect upon our learning and lives, as “ . . . we are 

naturally disposed to understand everything in the sense of our own type” (Jung, 1938, 

p. 9). Gagne (1983) explained that the external world delivers information to the learner, 

whose cognitive orientation leads to a response to that information. Thorndike (1912) 

noted that there are individual differences that are highly important in learning 

scenarios. These differences can be explained by differences in environmental, 

emotional, personal, and biological factors. Learning Style is a term used for examining 

and understanding these individual differences. Research in this area focuses on 

examining the different perspectives of how the mind operates (Hergenhahn & Olson, 

1993). 

Numerous theories and models evolved over the years with the learning styles 

movement reaching a peak during the late 1970s and early 1980s (Chou & Wang, 

1999). Today there are over 60 different instruments available with which to gauge 

learning style. The Learning & Skills Research Center cited 3800 references in their 

review of related literature (Coffield, F., Moseley, D., Hall, E., & Ecclestone, K., 2004a; 

2004b). In the course of this research 68 different learning style models and/or 

instruments were found under the broad umbrella of learning styles. 

There are a number of definitions of learning style. Keefe (1979, p. 16) defined 
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learning style as “the characteristic cognitive, affective, and psychological factors that 

serve as relatively stable indicators of how learners perceive, interact with and respond 

to the learning environment.” Learning style has also been described as " . . . stable and 

pervasive characteristics of an individual, expressed through the interaction of one’s 

behavior and personality as one approaches a learning task." (Garger & Guild,1984, 

p.11).  The National Association of Secondary School Principals (NASSP) defined 

learning style as, “The composite of characteristic cognitive, affective, and physiological 

factors that serve as relatively stable indicators of how a learner perceives, interacts 

with, and responds to the learning environment.” (Keefe & Ferrell, 1990, p. 59). 

Sternberg refers to style as habitual patterns or preferred ways of doing something 

(e.g., thinking, learning, teaching) that are consistent over long periods of time and 

across many areas of activity (Sternberg & Grigorenko, 2001). Gregorc (1982a) defined 

learning style as the ways in which an individual receives and expresses information 

efficiently, economically, and effectively. Information is mediated via the abilities of 

perception and ordering (Gregorc, 1982b). Martin and Potter (1998) said that there are 

a number of different variables to all learning styles, but in the end, it all “boils down to 

how the individual takes in information, processes that information, and then is able to 

remember and apply it.” (p. 550).  

In addition to the wide range of models and definitions, there are also numerous 

ways learning styles have been categorized. Guild (1985) believed that learning style 

theories fall into three categories: those that focus on the individual, those that focus on 

curriculum development, and those that are diagnostic/prescriptive. Riding and Rayner’s 

(1998) Taxonomy of Learning Style Models includes four groups: style models based on 
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the learning process, style models grounded in orientation to study, style models based 

on instructional preferences, and style models based on cognitive skills development. 

The Learning & Skills Research Center (Coffield et al., 2004a) has classified learning 

styles into five families: constitutionally-based learning styles and preferences, cognitive 

structure, stable personality type, ‘flexibly stable’ learning preferences, and learning 

approaches and strategies (See Figure 2). Sternberg and Zhang (2001) divide learning 

styles into three categories: cognition-centered styles, personality-centered styles, and 

activity-centered styles. This is not an uncommon method of classification and is 

essentially the same as that used by Keefe (1979) when he observed that learning 

styles exist in three domains: cognitive, affective, and physiological. 

Figure 2. Families of learning styles.  

 

The cognitive learning style refers to the way an individual processes information, 
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the way an individual attempts to make sense of received information, thinks, 

remembers, and solves problems (Curry, 1987; Entwistle, 1998; Keefe, 1979; 

Sternberg, 1997; Vermunt, 1998).  

The affective style relates to the ways a learner arouses, directs, and sustains 

learning behavior. It is composed of the emotional and personality aspects of learning 

(Butler-Tindell, 1994; Claxton & McIntyre, 1994; Keefe, 1979; McCombs, B. & Whisler, 

J. S., 1997; White, 1981; Vermunt, 1990). 

The physiological style deals with the way an individual physically takes in and 

perceives information, including environmental factors such as light and temperature 

(Dunn & Dunn, 1979; Dunn, Griggs, & Price, 1993; Dunn & Price, 1978; French, 1975; 

Keefe, 1979; Williams, Anshel, & Jin-Jong, 1997). 

There are obviously many ways to categorize and classify learning styles, and 

there is overlap in all of them. One can easily show how one style has elements of 

multiple classifications. This applies to the best known models and instruments. Using 

Keefe’s three categories, for example, one could classify Dunn and Dunn’s model as 

either physiological or affective. Kolb’s experiential learning model could be classified as 

either cognitive or affective. Gregorc’s mediation theory could be described as cognitive 

or physiological. 

This lack of unification is a source of confusion for the field of learning styles. 

According to Sternberg and Zhang (2001, p. 250), “the literature has failed to provide 

any common conceptual framework and language for researchers to communicate with 

each other or with psychologists at large . . . The result is a kind of balkanization of 

research groups, and balkanization always has led to division.” Each model and theory 
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acts much like an island unto itself, with the different theoretical perspectives each 

pursuing their own interests using their own definitions and terms. Curry (1990) 

compared the field of learning styles to the fable about the five blind men and the 

elephant who each understands a part of the whole, but none have a full understanding. 

Curry (1987) pointed out that definitions of learning style, basic concepts, and theories 

are so diverse that each model and instrument has to be evaluated in its own terms. 

She attempted to categorize the different approaches into instructional preferences, 

information processing style, and cognitive style as illustrated by her Onion Model (see 

Figure 3). 

Figure 3.  Curry’s Onion model. 

 

 

 

 

 

In Curry’s model, instructional preferences are the most observable 

characteristics, and lie at the outermost layer of the onion. As you work inward through 

the information processing style and cognitive personality style levels, the behaviors 

become more stable and less amenable to change. Curry’s model is viewed by many 

researchers in the learning styles field, “as a useful, pragmatic way to present different 

models within these broad categories.” (Coffield et al., 2004a, p. 9). 

Another attempt to facilitate the unification of learning styles research was 

conducted by the Learning & Skills Research Center (See Figure 2). The authors 

Instructional preferences 

Information processing style 

Cognitive personality style 
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organized a major body of research into five families of learning styles. As far reaching 

as this endeavor was, it underscored the fact that the field of learning styles consists of 

a wide variety of theoretical assumptions, definitions, and perspectives, which have 

some underlying similarities and some conceptual overlap (Coffield et al., 2004b). In 

order to clarify and unify the field of learning styles, there remains the need for a 

common conceptual framework and language for researchers to communicate with 

each other. 

For the purposes of this study, I will use the classification of cognitive learning 

style to refer to the way an individual processes information, the way an individual 

attempts to make sense of received information, thinks, remembers, and solves 

problems (Curry, 1987; Entwistle, 1998; Keefe, 1979; Sternberg, 1997; Vermunt, 1998). 

The Gregorc Style Delineator falls in this category. The GSD was “designed to aid an 

individual to recognize and identify the channels through which he or she receives and 

expresses information efficiently, economically, and effectively.” (Gregorc, 1982a). The 

GSD is one potentially one of the most influential models and instruments of learning 

styles in use today (Coffield et al., 2004a), and is widely used in education. Following 

are examples of other theories models that are widely used in education. 

Dunn and Dunn 

The Dunn and Dunn model says, “learning style is divided into 5 major strands 

called stimuli. The stimulus strands are: a) environmental, b) emotional, c) sociological, 

d) psychological, and e) physiological elements that significantly influence how many 

individuals learn” (Dunn 2003, p. 2). Out of these strands, there are four variables that 

affect preferences. Each of those is related to different factors, which are measured in 
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the model and summarized in Table 1. 

Table 1 

Variables Affecting Preferences 

Variable Factors 

Environmental Sound Temperature Light Seating, layout 
of room, etc. 

Emotional Motivation Degree of 
responsibility 

Persistence Need for 
structure 

Physical 
Modality preferences 
for visual, auditory, 
kinesthetic or tactile 
learning (VAKT) 

Intake (food 
and drink) 

Time of day Mobility 

Sociological Learning groups Help/support 
from authority 
figures 

Working 
alone or with 
peers 

Motivation from 
parent/teacher 

 

Dunn and Dunn (1992) define style as “the way in which individuals begin to 

concentrate on, process, internalize and retain new and difficult academic information.” 

When examining style, the Dunn and Dunn model measures preferences rather than 

strengths. Over the last 25 years, Dunn and Dunn have produced a number of self-

report instruments: 

• 1979 - Dunn and Dunn Learning Styles Questionnaire (LSQ) 

• 1992 - Dunn, Dunn and Price Learning Styles Inventory (LSI) 

• 1996 - Dunn, Dunn and Price Learning Styles Inventory (LSI) 

• 1996 - Dunn, Dunn and Price Productivity Environmental Preference Survey 

(PEPS) 

• 2002 - Building Excellence Survey (BES) 

• 2002 - Our Wonderful Learning Styles (OWLS) 

The two most commonly used instruments are the LSI and the PEPS. The LSI 
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was refined from the LSQ through factor analysis of individual items. The PEPS is an 

adult version of the LSI that omits items related to the need for parental or teacher 

approval. The LSI is designed for school students in grades 3-12. Items are scored on a 

3-point Likert scale (true, uncertain, false) for students in grades 3–4 and a 5-point scale 

(strongly disagree, disagree, uncertain, agree, strongly agree) for students in grades 5–

12. The PEPS uses a 5-point Likert scale identical to that in the LSI (LSRC, 2004). 

Kolb 

Another major learning style model is David Kolb’s (1984) experiential learning 

model (ELM). This is based on the “relationship of two continua of cognitive growth and 

learning: the concrete abstract continuum and the reflective active continuum” (Atkinson 

& Murrell, 1988, p. 375). When combined (see Figure 4), these reveal four basic 

learning styles: the converging style (a combination of abstract and active), the 

diverging style (a combination of concrete and reflective), the assimilating style (a 

combination of abstract and reflective), and the accommodating style which combines 

concrete and active (Kolb, 1984, 1999b, 2000). 

Kolb’s Learning Style Inventory (LSI) uses a forced-choice ranking method to 

determine one’s preferred style. Mainemelis, Boyatzis and Kolb (2002, p. 8) describe 

the method as follows: 

Individuals are asked to complete 12 sentences that describe learning. 

Each sentence (e.g. ‘I learn best from’) has four endings (eg AC = ‘rational 

theories’, CE = ‘personal relationships’, AE = ‘a chance to try out and 

practice’, and RO = ‘observation’). Individuals rank the endings for each 

sentence according to what best describes the way they learn (ie ‘4 = 
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Active 
Experimentation 

(AE) 

Reflective 
Observation 

(RO) 

Accommodating Diverging 

Converging Assimilating 

Abstract Conceptualization (AC) 

Concrete Experience (CE) 

most like you’, ‘1 = least like you’). Four scores, AC, CE, AE and RO, 

measure an individual’s preference for the four modes, and two 

dimensional scores indicate an individual’s relative preference for one pole 

or the other of the two dialectics, conceptualizing/experiencing (AC–CE) 

and acting/reflecting (AE-RO). 

The combination score that is calculated from the LSI predicts behavior based on 

the person’s orientation of abstractness over concreteness, and action over reflection 

(Kolb & Smith, 1985). 

Figure 4. Combined concrete abstract and reflective active continua of Kolb’s LSI. 

 

 

 

 

 

 

 

 

 

 

Honey and Mumford 

Honey & Mumford’s Learning Styles Questionnaire (LSQ) was developed in 

1982, and largely based on the work of David Kolb, creator of the Learning Styles 

Inventory (LSI). Instead of asking people directly how they learn, as Kolb’s LSI does – 
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something which most people have never consciously considered – Honey and 

Mumford give them a questionnaire which probes general behavioral tendencies rather 

than learning (Reed, 2000). Honey and Mumford (1992, 1) define a learning style as 

being “a description of the attitudes and behavior which determine an individual’s 

preferred way of learning.” 

The instrument is an eighty item, self-scoring instrument designed to identify an 

individual's preference among four learning styles; activist, reflector, theorist, and 

pragmatist. The activist learns by doing, and needs to be actively engaged. The 

reflector needs to observe and think about what is happening. The theorist needs to 

understand the concepts and theories behind actions. The pragmatist needs to have a 

use in the real world for what they are doing (Honey & Mumford, 1982). 

Like the learning style theories of Jung and Kolb, the LSQ consists of two pairs of 

polar opposites. The activist is defined as the counterpart of the theorist and the 

reflector is the inverse of the pragmatist. This relationship is shown in Figure 5 (Honey & 

Mumford, 1982). 

Figure 5. Honey & Mumford’s intersecting polar opposites. 
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Sternberg 

The taxonomy of Robert Sternberg’s theory of mental self-government, called 

thinking styles, reflects different aspects of an individual’s cognitive style. His Thinking 

Styles Inventory (TSI) is constructed from three functions of government (legislative, 

executive and judicial); four forms of government (monarchical, hierarchical, oligarchic 

and anarchic); two levels of government (global and local); the scope of government 

which is divided into internal and external; and leanings (liberal and conservative). Each 

of these aspects of government, he argues, is considered necessary for the 

management of the self in everyday life (Coffield et al., 2004a). The thirteen styles from 

the TSI (Sternberg, 1999) are listed below: 

1. Legislative people like to come up with their own ways of doing things and prefer 

to decide for themselves what they will do and how they will do it. 

2. Executive people like to follow rules and prefer problems that are pre-structured 

or prefabricated. 

3. Judicial people like activities such as writing critiques, giving opinions, judging 

people and their work, and evaluating programs. 

4. Monarchic people are single-minded and driven by whatever they are single-

minded about, and do not let anything get in the way of them solving a problem. 

5. Hierarchic people recognize the need to set priorities, accept complexity and 

‘tend to fit well into organizations. 
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6. Oligarchic people tend to be motivated by several, often competing goals of 

equal perceived importance. 

7. Anarchic people seem to be motivated by a potpourri of needs and goals that can 

be difficult for them, as well as for others, to sort out. 

8. Global individuals prefer to deal with relatively large and abstract issues. They 

ignore or don’t like details. 

9. Local individuals like concrete problems requiring working with details. 

10. Internal individuals tend to be introverted, task-oriented, aloof and sometimes 

socially less aware. 

11. External individuals tend to be extroverted, outgoing and people-oriented. 

12. Liberal individuals like to go beyond existing rules and procedures, to maximise 

change, and to seek situations that are somewhat ambiguous. 

13. Conservative individuals like to adhere to existing rules and procedures, 

minimise change, avoid ambiguous situations where possible, and stick with 

familiar situations in work and professional life. 

Factors Affecting Computer Use in Education 

According to the National Center for Education Statistics, 99% of American 

schools had computers, and 95% were connected to the Internet in 1999. Nearly all 

public school teachers (99%) reported having computers available somewhere in their 

schools. Eighty-four percent of teachers reported having computers available in their 

classrooms, and 95% had them available elsewhere in the school (Smerdon, 2000). In 

spite of this wide availability of computers, teachers are not utilizing them. Less than 5 

percent of teachers in selected high schools in Silicon Valley, where environmental 
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conditions for computer use would seem to be optimal, integrated computer technology 

into their regular curricular and instructional routines (Cuban, 2001). Moersch (2002, p. 

2) focused on the use of technology “as an interactive learning medium because this 

particular component has the greatest and lasting impact on classroom pedagogy and is 

the most difficult to implement and assess.” The Level of Technology Implementation 

(LoTi) scale, used by Moersch, shows six stages of development, which teachers go 

through in moving toward teaching with integrated technology. The lowest level is Non-

Use. He showed 71% of teachers at level 2 or below (Moersch, 2002). Russell (1995) 

also looked at stages of technology adoption. According to him, adults learning new 

technology pass through six stages on their way to becoming competent technology 

users. They may begin at any point and progress these stages at their own rates. The 

stages are (a) awareness, (b) learning the process, (c) understanding and application of 

the process, (d) familiarity and confidence, (e) adaptation to other contexts, and (f) 

creative applications to new contexts. Russell’s work was adapted by Knezek, 

Christensen, Miyashita, & Ropp (2000) to produce the Stages of Adoption of 

Technology instrument utilized in this study. 

There are a number of reasons being reported for this under-utilization. Among 

reasons cited by educators themselves are lack of time, lack of training, access to 

sufficient numbers of computers, and lack of support. In addition to these reasons, 

researchers have also cited self-efficacy, attitudes and beliefs about computers and 

their role in learning, anxiety, innovativeness, self-competence, and learning style. 

Other factors such as age, gender, subject taught, grade level taught, and years from 

retirement, have also been investigated as predictors of computer use in the classroom. 
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Marcinkiewicz (1994) correlated independent variables of innovativeness, locus 

of control, perceived relevance of computers to teaching, and self-competence to level 

of computer use. He also looked at age, gender, and years of computer experience. His 

results showed that innovativeness and self-competence contributed to the prediction of 

teachers’ level of computer use, p < .05. r2 was not reported. Innovativeness refers to 

one's willingness to change. This construct addresses a predisposition toward the 

acceptance of innovative behavior. Self-competence refers to one's feeling capable of 

using computers competently in teaching. It is reflective of one’s belief their ability to 

use computers in the classroom.  

Self-efficacy refers to people’s beliefs about their capabilities to produce 

designated levels of performance that exercise influence over events that affect their 

lives. The stronger their perceived self-efficacy, the more likely they are to be persistent 

with their actions (Bandura, 1995). It has been linked to levels of success with 

technology (Albion, 2000). Wang & Newlin (2002) argued that self-efficacy for course 

content and technology skills were able to predict online student performance. Teachers 

with low levels of self-efficacy will often choose a level of innovation that they believe 

that they can control, which may or may not be a good option. Individuals with high 

levels of self-efficacy are usually better able to accept change and tend to choose the 

best option (Moersch, 1995). Beliefs about distance learning and value of online 

learning tools were found to be correlated with self-efficacy (Compeau & Higgins, 1995; 

Joo & Choi, 2000). The Technology Proficiency Self-Assessment includes a measure of 

computer self-efficacy. In her dissertation, Smolka (2003) showed multiple statistically 

significant correlations, p < .01, between self-efficacy and teaching with technology. It 
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demonstrated that participant’s perceptions of how they could teach with technology 

correlated with how they learned with technology. 

Teacher attitudes are another factor affecting the use of computers in the 

classroom. Negative teacher attitudes toward computers are often born out of 

apprehension or fear. Many teachers are skeptical and fearful of technology in the 

classroom. This anxiety is common in both pre-service and in-service teachers. As 

would be expected, computer experience is negatively related to computer anxiety; the 

higher the anxiety level is, the worse the experience tends to be (Benson, 2001; 

Gardner, Chou & Wang, 1999; Discenza & Dukes, 1993). Scott and Rockwell (1997) 

have also found computer anxiety to be predictive of whether technology is used and 

how it is used. In a study by Mukti, (2000) teachers with less knowledge about 

computers perceived that they needed more skills to implement computer technology in 

the classroom. They felt uncomfortable and under prepared to teach with computers. 

Apprehension is not necessarily related to the inexperienced computer user exclusively. 

Marcoulides (1988) found that the relationship between achievement and computer 

anxiety was much stronger than the relationship between achievement and computer 

experience. In other words, computer anxiety was still a factor, regardless of prior 

computer experience for some people.  

Becker (cited in Galligan, 1997, p. 3) refers to several variables that complicate 

the implementation the computer in the classroom. “ . . . although computer availability 

is important, the most important factors determining whether teachers use computers 

effectively are planning time and teacher attitudes, style and background.” It is the issue 

of style in which I am most interested. 



 

32 

 

 

Effects of Learning Styles 

Learning style literature typically refers to descriptors as preferences. For 

example in the Gregorc Style Delineator, someone who is a concrete sequential would 

not be said to have the ability to follow step by step instructions, but would be described 

as having a preference for step by step instructions over an open ended activity. In 

education, students have been shown to prefer instruction that matches their learning 

style (Brandt, 1990; Gregorc, 1985; Wakefield, 1993). Gregorc (1985) found that up to 

95% of adults have specific learning style preferences. Some of those preferences are 

so strong that people have difficulty adapting to other style in different learning 

situations. Keefe (1982) found that 90% of students had clear preferences for one or 

two of Gregorc’s categories. 

Numerous people have shown that there can be a negative impact when there is 

a mismatch between learning styles and teaching styles. Learners tend to be more 

engaged and motivated when the learning environment is compatible with the ways in 

which they cognitively process information (Dunn, 1996; Dunn & Dunn, 1972; Ford & 

Chen, 2001; Gregorc, 1982a; Kolb, 1981; O’Brien & Thompson, 1994). When taught 

through their primary, or dominant, learning style, people achieve at higher levels and 

are more motivated and less anxious (Dunn, Dunn, & Price, 1979; Gregorc, 1982a; 

Keefe, 1979a). Ayersman (1996) found that convergers, from the Kolb LSI, had lower 

anxiety levels for computer use than assimilators and divergers. Bozionelos (1997) 

reported similar results. 
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Grasha (1984, p. 51) asked “How long can people tolerate environments that 

match their preferred learning style before they become bored?” Boredom alone is bad 

enough, and can easily lead to distraction and frustration. Apter (2001) suggests that 

frustration is likely to cause a student to switch between motivational styles and 

disengage from learning. Taken further, others assert that mismatches can lead to more 

dramatic results. Gregorc (2002) claims that mismatched learning styles can actually 

harm the student, causing cognitive dissonance due to the difficulty encountered 

because of the experience. He believes that students suffer if there is a lack of 

alignment between their adaptive abilities (styles) and the demands placed on them by 

teaching methods and styles. 

Style also affects the kinds and amount of information people need for structuring 

concepts, and the degree to which these concepts are discrete (conceptual boundary 

thinness or thickness) (Sternberg, 1980). In terms of computers in the classroom, this 

can certainly be a factor. A highly sequential person will prefer a great deal of structure 

where a random will not. Park and Gamon (1996) explain that one person may begin 

learning a new computer program by experimenting with its features, while another 

person might prefer to wait and see how others are using it before giving it a try.  

People who are aware of their learning preferences can adapt and adjust. They 

can improve their attitude towards learning (Gregorc, 1982b; Hayes & Allinson, 1996; 

Kolb, 1984; Matthews, 1991). Even if their preference is for structure, they 

systematically explore a new piece of software. They can, in essence, impose upon 

themselves a sense of structure. 

Brickner (1995) identified first and second order barriers to the use of computers 
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in the classroom. The second-order barriers, such as beliefs about teaching, beliefs 

about computers, classroom practices, and unwillingness to change are intrinsic to 

using computers in a classroom setting. These are the kinds of things that are affected 

by learning styles, and able to be mediated under the right circumstances (Dunn, 2003; 

Gregorc, 1982a; Kolb, 1985). 

There is evidence that certain learning styles characterize certain occupations 

and groups (Kolb, 2000; Riding & Raynor, 1998). He claims, for example, that teachers 

have a high orientation towards concrete experience, and he explains it in terms of 

people tending to choose careers that fit their learning style. If there is a mismatch, Kolb 

predicts that the individual will either change careers or leave the field. Gregorc (1985) 

reports that teachers tend to be concrete sequential. Tennant (1988, p. 89) who defined 

cognitive style as “an individual’s characteristic and consistent approach to organizing 

and processing information,” said that style will be a factor in career choice and 

satisfaction. 

Summary 

As teachers find themselves in careers that are by nature very interpersonal, and 

also required to integrate the use of computers into their teaching days, they may find 

themselves in a state of cognitive dissonance. Their personal styles may not necessarily 

lend themselves to naturally seek out computers as a tool for themselves or their 

students, based on their preconceived perceptions of computers and technology. If 

cognitive learning styles and technology are well-matched, people are better equipped 

to deal with significant information, resulting is a successful learning experience (Hayes 

& Allinson, 1998). If there is a mismatch between learning styles and technology, it can 
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directly impact perceptions of learning effectiveness, motivation, and performance 

(Grigorenko & Sternberg, 1995; Ferrari & Sternberg; 1998 Atkinson, 1998). Based on 

reports of computer use in classrooms, something is amiss with regards to instructional 

technology. If this is related to the learning styles of teachers, we may be able to 

determine a corrective course of action. If we can address and meet the different needs 

of teachers, we should see an increased use of instructional technology in the 

classroom (Norris et al., 2000). Choices made by administrators and teachers about 

how to utilize technology in the classroom make more of a difference than just how 

often computers are used. If these choices can be made in a way that makes the use of 

computers congruent with their styles, they may come to embrace computers in the 

classroom as a natural meaningful part of their teaching. It has been noted that teachers 

tend to teach in the style with which they are most comfortable as learners (Witkin, 

1973; Dunn & Dunn, 1979; Gregorc, 1979; Ebeling, 2001). If that style is not conducive 

to computers they will be less likely to utilize computers in their teaching. 
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CHAPTER 3 

METHODOLOGY 

Pilot Study 

An informal pilot study was done with 7 teachers from the Fort Worth ISD, who 

were convenient to the researcher. The purpose of the study was explained and the 

survey instrument was passed out. The 7 teachers were asked to comment on the 

questions and anything they deemed confusing or ambiguous. They were also asked for 

any suggestions that could make the collection of data more accurate. The suggestion 

to direct participants’ attention to pages 4 and 5 of the instrument was incorporated into 

the verbal instructions for the study. It was felt that the “Minutes per week” section might 

be interpreted as alternate ways to answer the same question. Their feedback on the 

instrument helped to establish face-validity for the Stages of Technology Adoption and 

the modified version of the Snapshot Survey. 

Research Participants 

The sample involved in this study was comprised of in-service high school 

teachers in the Fort Worth Independent School District (FWISD). The FWISD is a large 

urban school district with 17 high schools. Permission was granted by the district to 

survey all high schools, if possible. All high school campuses from the district were 

asked to participate in the study. Due to time constraints for in-services and state 

mandated testing, only 8 campuses were able to be a part of the study. 

Teachers were from all curricular areas, although the main area of interest for 

this research concerned teachers whose main teaching assignments were traditional 

classroom based courses that did not include computer related curriculum. The sample 
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consisted of males and females ranging in experience from first year teachers to 

veterans of over twenty-one years in the classroom, and represented schools from 

diverse socio-economic neighborhoods. A wide range of computer experience was 

represented in this sample, from no experience to over 18 hours of staff development. 

Although subjects were not randomly chosen, they were deemed a 

representative sample of district high school teachers as a whole. Geographically, the 

high schools were from the north, south, east, west, and central parts of the district. Of 

the schools that participated, all teachers were asked to be in the study. These 

campuses represented a total population of 478 certified teachers. 318 teachers 

completed the survey. 

The FWISD was selected as the source of the sample due to convenience and 

personal access to the campuses and teachers. The broad range of demographic 

backgrounds has provided for a diverse and well-segmented sample. 

Research Hypotheses 

The purpose of this study was to determine whether there is a relationship 

between the dominant learning styles of high school teachers and the amount of time 

computers are utilized with students in the classrooms, the levels of technology 

adoption in the classroom, and the types of software used in the classroom. From the 

research questions presented, the following hypotheses were formulated: 

1. H01: There is no statistically significant difference in the amount of time 

computers are utilized with students in the classrooms of high school 

teachers with different dominant learning styles. 

2. H02: There is no statistically significant difference in the levels of technology 
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adoption in the classrooms of high school teachers with different dominant 

learning styles. 

3. H03: There is no statistically significant difference in the types of software 

used in the classrooms of high school teachers with different dominant 

learning styles. 

Instrumentation 

Instrumentation for this study included the Gregorc Style Delineator (GSD), a 

modified version of the Snapshot Survey, and the Stages of Adoption of Technology. 

Instrumentation is included (see Appendix A) except for the GSD, which was excluded 

at the copyright owner’s request. 

The GSD was to be used to determine learning style. The GSD is a 10-item self-

report questionnaire in which a respondent rank orders four words in each item, from 

the most to the least descriptive of his or her self. Validity for the GSD was addressed 

by Gregorc (1982a), in terms of the four constructs; concrete sequential, abstract 

sequential, abstract random, and concrete random. The words in the GSD were chosen 

by 60 adults as being expressive of the four constructs. Criterion-related validity was 

addressed by having 110 adults also respond to another 40 words characteristic of each 

style. Moderate correlations were reported. 

Gregorc (1982a) obtained reliability (alpha) coefficients of between 0.89 and 

0.93, p < .001, and test–retest correlations of between 0.85 and 0.88, p < .001, for the 

four sub-scales. O’Brien (1990) reported coefficients from .51 to .64. Joniak and Isaksen 

(1988) found alpha coefficients ranging from 0.23 to 0.66. In the current study, alpha 

coefficients were found from .88 to .92. 
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It must be noted that the GSD is ipsative in nature. Ipsative measures require 

respondents to rank order their responses in such a way that responses to one item 

directly affect responses to the remaining items. An ipsative measure can create 

artifactual negative correlations among measured attributes because of this ranking 

(Henson & Hwang, 2002; Matthews & Oddy, 1997). This negative interdependence 

results in inflated alpha scores. The amount of inflation is approximately -.2 (Johnson, 

Wood, & Blinkhorn, 1988; Matthews & Oddy, 1997). Another drawback to ipsativity is 

that test items are not independent, violating one of the assumptions of standard test 

theory (Matthews & Oddy, 1997). In view of the GSD’s ipsative nature, any alpha 

correlations will be considered with a more critical eye. 

Ferro (1995, p. 428) states, "in spite of the concerns raised . . . the Gregorc Style 

Delineator should prove serviceable if used according to its proclaimed purpose, as a 

self-assessment instrument". In addition, the GSD is used widely in education and was 

identified by Coffield et al. (2004a) as one of the most influential models or instruments 

in use. These, in addition to the GSD’s high test-retest correlations, make it an 

acceptable choice for the present study. 

A modified version of the Snapshot Survey, developed by Norris and Soloway, 

was also utilized (Norris et al., 2003). The sections used for this study were Minutes per 

Week that Computers and the Internet Are Used, Levels of Access to Computers, 

Types of Software Used, and Demographics. These sections were modified to better 

address the needs and situation of the school district in which the study was carried out. 

For example, in the Types of Software section, PowerPoint® (Microsoft Corporation, 

Redmond, WA, www.microsoft.com) was moved to a new section called Presentation 
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Tools. It was originally under Productivity Tools, but in a school district, PowerPoint is 

typically used as tool for presenting information. Also, certain software packages that 

are common to the district were inserted in place of packages that were not in adoption 

there. Scale reliability for the online Snapshot Survey used by the Texas Center for 

Educational Technology (TCET) has been calculated from .76 to .84 on the 

corresponding sections used for this study (Texas Center for Educational Technology, 

2001). The seven teachers in the informal pilot study also helped establish face validity 

for the items. They were asked to write in comments about any confusing items or 

ambiguities in the survey and to respond as to how well the questions represented the 

information being sought. All seven teachers found the questions to be well designed. 

The only suggestion was to include a comment during the instructions that directed the 

participants’ attention to the Minutes per Week section. It was felt that some people 

might there were alternate ways of answering. The verbal instructions were modified to 

direct the participants to answer both sides of the section (see Appendix D).  

Also utilized was the Stages of Adoption of Technology (Knezek, Christensen, 

Miyashita, & Ropp, 2000). This is a quick self-reporting assessment of a teacher’s stage 

of development in using and integrating technology. It was derived from Russell’s 

(1995) stages and was generalized by Christensen and Knezek (1999) to make the 

stage descriptions appropriate for any informational technology. High test-retest 

reliability (.91) was obtained by Knezek et al., (2000). “The instrument is time efficient, 

reliable, and valid as an indicator of an educator’s progress along a technology 

integration continuum” (Knezek et al. 2000, p. 37). In addition, the seven teachers in the 

informal pilot study were asked if the instrument were a good indicator of a teacher’s 
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stage along a continuum of technology development. All seven believed it was a good 

indicator. This instrument was deemed an acceptable choice for the study. 

Data Collection 

The main researcher for this study did all data collection. Subjects were asked to 

complete the research instrument during regularly scheduled faculty meetings on their 

school campuses.  The main researcher handed out packets, containing the self-report 

instruments, and gave the same verbal and written instructions at all campuses but one. 

One campus that agreed to participate did not hold faculty meetings in-person, so it was 

not possible to collect their data in person. When this campus’s faculty agenda was 

distributed electronically they were asked to complete the survey, which was left in their 

box in the office. Their packet was identical to that handed out in person, except for the 

addition of an instruction sheet stapled to the front (see Appendix D). 

All materials were handed out in packets. In person, participants were first asked 

to sign the Institutional Review Board (IRB) consent form (see Appendix B) which was 

the first item in the packet. The Study Introduction Script (see Appendix C) was read 

aloud to participants once all consent forms were completed. Next in the packet, the 

Gregorc Style Delineator (GSD) was taken out with the directions side of the document 

face up. Participants were asked to read along as the directions were read aloud to the 

group, and not to begin the inventory until prompted to do so. Once the directions were 

read, participants completed the GSD, totaled their scores, and waited for instructions 

for the survey. Next, the Survey Introduction Script was read aloud, after which 

participants proceeded to complete the rest of the survey instrument. 
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Research Design 

This study involved an examination of the association between dominant learning 

style and computer use in the high school classroom. The independent variable was 

dominant learning style, and had four different groups: Concrete Sequential (CS), 

Abstract Sequential (AS), Concrete Random (CR), and Abstract Random (AR). The 

dependent variables were minutes of student computer-use in the classroom (DV1), 

stage of adoption (DV2), and types of software used in the classroom (DV3). 

Subjects were divided into groups based on their scores on the Gregorc Style 

Delineator (GSD). The word matrix in the GSD determined the total score for each 

learning style area. A total score of 27 to 40 points indicated a dominant learning style. 

Intermediate style score were those that ranged from 16 to 26 points, and low style 

scores ranged from 10 to 15 points (Gregorc, 1982a). A true dominant style is one 

where the other 3 styles are in the low and intermediate ranges. In some cases a 

person may be bi-modal where there are 2 styles in the dominant range and within 5 

points or less of each other (Gregorc, 1997b). Bi-modal scores were not used in this 

study. Only subjects with a single dominant learning style were used. 

Data Analysis 

DV1 was calculated by adding together 3a through 6a in the Minutes per week 

section of the survey (see Appendix A). The purpose was to determine the number of 

minutes per week that students of a given teacher were utilizing computers under the 

direction of that teacher. The means for the four groups were compared using an anova 

to test the null hypothesis that there was no difference in the amount of time computers 

were utilized with students in the classrooms of high school teachers with different 
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dominant learning styles. 

DV2 was a simple frequency count of the number of respondents at a given 

stage for each learning style. It was analyzed with a chi square test to test the null 

hypothesis that there was no difference in the levels of technology adoption in the 

classrooms of high school teachers with different dominant learning styles. 

DV3 was also examined in a frequency table, and analyzed with a chi square test 

to test the null hypothesis that there was no difference in the types of software used in 

the classrooms of high school teachers with different dominant learning styles. 

Summary 

This purpose of this study was to investigate the association between dominant 

learning styles and computer use in the high school classroom. Essentially the entire 

population of the school district was targeted in the hopes that the results would be 

more widely applicable. Although it was not possible to use the entire population of the 

district, it is believed that the sample was generalizable. The applicability may not be 

generalizable to small or rural school districts, but in raw numbers it may generalize to 

more high school teachers across the country. 

The dependent variables chosen were done so in an attempt to get to the 

“bottom line” of how much computers are being used in the classroom, and to identify 

the types and level of use as perceived by the teachers.  
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CHAPTER 4 

RESULTS 

Introduction 

The purpose of this study was to determine if there is a relationship between the 

dominant learning styles of high school teachers and the amount of time computers are 

utilized with students in their classrooms, the levels of technology adoption in the 

classroom, and the types of software used in the classroom. 

This chapter is divided into two sections. The first section provides a summary of 

the research participants in the study. The second section contains a descriptive 

overview of the data and resulting statistical analyses. The chapter concludes with a 

brief summary. 

Research Participants 

The sample involved in this study was comprised of in-service high school 

teachers in the Fort Worth Independent School District (FWISD). The FWISD is a large 

urban school district with 17 high schools. All high school campuses from the district 

were asked to participate in the study. Due to time constraints for in-services and state 

mandated testing, only 8 campuses were able to be a part of the study. 

Although teachers were not randomly chosen, they were deemed a 

representative sample of district high school teachers as a whole. Geographically, the 

high schools were from the north, south, east, west, and central parts of the district. The 

campuses represented diverse socio-economic areas of the city.  They had a total 

population of 478 certified teachers out of a total of 1100 teachers at the high school 

level. 
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The surveys were collected during regularly scheduled faculty meetings. All 

teachers present at these faculty meetings were asked to be in the study. The survey 

was completed by 318 teachers. Twenty-two surveys were thrown out because they did 

not complete the Gregorc Style Delineator or were unusable for other reasons, such as 

being undecipherable, or being done in red ink. This left 296 surveys in the available 

pool. Of the 296 surveys the “subjects taught” of PE, Fine Arts, Computer Related, and 

Other were not used, leaving a total of 198 surveys. Finally, the 21 subjects with “no 

single dominant” style were eliminated leaving 177 subjects with which to test the 

research hypotheses. 

Teachers were from all curricular areas, although the main area of interest for 

this research concerned teachers whose main teaching assignments were traditional 

classroom based courses that did not include computer related curriculum (see Table 

2).  

Table 2 

Frequencies of Subject Taught 

    Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  Science 29 16.4 16.5 16.5 

  2.  Math 33 18.6 18.8 35.2 

  5.  Social Studies 37 20.9 21.0 56.3 

  6.  Language Arts 57 32.2 32.4 88.6 

  7.  Foreign Language 20 11.3 11.4 100.0 

  Total 176 99.4 100.0   

    (table continues) 
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Table 2 (continued).       

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Missing System  .6   

Total   177 100.0     

All high school grade levels were represented (see Table 3).  

Table 3 

Frequencies of Grade(s) Taught 

    Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  Ninth 44 24.9 24.9 24.9 

  2.  Tenth 31 17.5 17.5 42.4 

  3.  Eleventh 22 12.4 12.4 54.8 

  4.  Twelfth 11 6.2 6.2 61.0 

  5.  Multiple grades 69 39.0 39.0 100.0 

  Total 177 100.0 100.0   

 

The sample studied was 35% males and 65% females ranging in age from 21-24 

to over 55 (see Table 4). 

Table 4 

Frequencies of Ages of Participants 

    Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  21-24 6 3.4 3.4 3.4 

  2.  25-29 32 18.1 18.1 21.5 

     (table continues) 



 

47 

Table 4 (continued).     

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

  3.  30-34 22 12.4 12.4 33.9 

  4.  35-39 26 14.7 14.7 48.6 

  5.  40-44 13 7.3 7.3 55.9 

  6.  45-49 19 10.7 10.7 66.7 

  7.  50-54 25 14.1 14.1 80.8 

  8.  55+ 34 19.2 19.2 100.0 

  Total 177 100.0 100.0   

Participants ranged in experience from first year teachers to veterans of twenty-

one years or more in the classroom (see Table 5). 

Table 5 

Frequencies of Years of Teaching Experience 

    Frequency Percent Valid Percent Cumulative 
Percent 

Valid 1.  1-5 65 36.7 36.7 36.7 

  2.  6-10 30 16.9 16.9 53.7 

  3.  11-15 31 17.5 17.5 71.2 

  4.  16-20 12 6.8 6.8 78.0 

  5.  21 or more 39 22.0 22.0 100.0 

  Total 177 100.0 100.0   

 

A wide range of experience in computer training was represented in this sample, 

from no training to over 18 hours of technology-related instruction within the school 
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district (see Table 6). Technology-related instruction in college courses ranged from 

zero to over nine college hours (see Table 7).  

Table 6 

Frequencies of Clock Hours of Computer Training in FWISD 

   Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  0 hours 22 12.4 12.5 12.5 

  2.  1-6 hours 72 40.7 40.9 53.4 

  3.  7-12 hours 33 18.6 18.8 72.2 

  4.  12-18 hours 17 9.6 9.7 81.8 

  5.  18 hours or more 32 18.1 18.2 100.0 

  Total 176 99.4 100.0   

Missing System 1 .6     

Total   177 100.0     

Table 7 

Frequencies of College Hours of Technology-Related Instruction 

    Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  0 hours 53 29.9 29.9 29.9 

  2.  1-3 hours 63 35.6 35.6 65.5 

  3.  4-6 hours 27 15.3 15.3 80.8 

  4.  7-9 hours 17 9.6 9.6 90.4 

  5.  10 hours or more 17 9.6 9.6 100.0 

  Total 177 100.0 100.0   

 Educational levels of the participants ranged from bachelor degrees to doctoral 
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degrees (see Table 8). 

Table 8 

Frequencies of Education-Levels 

    Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  Bachelor's degree 71 40.1 40.1 40.1 

  2.  Some graduate classes 52 29.4 29.4 69.5 

  3.  Master's degree 40 22.6 22.6 92.1 

  4.  Some doctoral classes 9 5.1 5.1 97.2 

  5.  Doctoral degree 5 2.8 2.8 100.0 

  Total 177 100.0 100.0   

Descriptive Overview of Data 

Data analysis was done utilizing Statistical Package for the Social Sciences® 

(SPSS) Version 11.02 (SPSS Inc., Chicago, IL, www.spss.com). 

 The independent variable in this study was dominant learning style.  Table 9 

illustrates the frequencies of the learning styles including those with no dominant style.  

Table 9 

Frequencies of Learning Styles 

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  CS – Concrete Sequential 82 41.4 41.4 41.4 

 2.  AS – Abstract Sequential 28 14.1 14.1 55.6 

 3.  AR – Abstract Random 37 18.7 18.7 74.2 

 4.  CR – Concrete Random 30 15.2 15.2 89.4 

    (table continues) 
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Table 9 (continued).     

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

 5.  No Single Dominant 21 10.6 10.6 100.0 

 Total 198 100.0 100.0  

Table 10 illustrates the frequencies of those teachers with single-dominant styles. 

Table 10 

Frequencies of Single-Dominant Learning Styles 

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  CS - Concrete Sequential 82 46.3 46.3 46.3 

 2.  AS - Abstract Sequential 28 15.8 15.8 62.1 

 3.  AR - Abstract Random 37 20.9 20.9 83.1 

 4.  CR - Concrete Random 30 16.9 16.9 100.0 

 Total 177 100.0 100.0  

The frequencies of the numbers of classroom computers with Internet access are 

summarized in Table 11. 

Table 11 

Frequencies of Classroom Computers With Internet Access 

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  0 Internet-connected 
computers 

45 25.4 25.4 25.4 

 2.  1 Internet-connected 
computer 

71 40.1 40.1 65.5 

 3.  2-5 Internet-connected 
computers 

50 28.2 28.2 93.8 

 4.  5-10 Internet-connected 
computers 

8 4.5 4.5 98.3 

    (table continues) 
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Table 11 (continued).     

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

 5.  More than 10 Internet-
connected computers 

3 1.7 1.7 100.0 

 Total 177 100.0 100.0  

The frequencies of the numbers of classroom computers without Internet access 

are summarized in Table 12. 

Table 12 

Frequencies of Classroom Computers Without Internet Access 

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1.  0 computers 86 48.6 48.9 48.9 

 2.  1 computer 52 29.4 29.5 78.4 

 3.  2-5 computers 26 14.7 14.8 93.2 

 4.  5-10 computers 5 2.8 2.8 96.0 

 5.  More than 10 computers 7 4.0 4.0 100.0 

 Total 176 99.4 100.0  

Missing System 1 .6   

Total  177 100.0   

The frequency of access to a lab with Internet access is shown in table 13. 

Table 13 

Access to a Lab With Internet Access 

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1. Never 38 21.5 21.5 21.5 

    (table continues) 
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Table 13 (continued).     

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

 2.  Seldom 81 45.8 45.8 67.2 

 3.  1 time per week 31 17.5 17.5 84.7 

 4.  2 times per week 7 4.0 4.0 88.7 

 5.  3 or more times per week 20 11.3 11.3 100.0 

 Total 177 100.0 100.0  

 The descriptive statistics of students per class are summarized in table 14. 

Table 14 

Students per Class 

 N Range Minimum Maximum Mean Std. Deviation 

Number of students 177 36 2 38 24.66 7.395 

Valid N (listwise) 177      

 

Hypothesis 1 

Hypothesis 1 stated that there is no statistically significant difference in the 

amount of time computers are utilized with students in the classrooms of high school 

teachers with different dominant learning styles. Testing of this null hypothesis included 

the independent variable of dominant learning style, and the dependent variable of total 

minutes of student use, which was the sum of items 3a through 6a in the minutes per 

week section of the survey (see Appendix A). Table 15 contains a summary of the 

descriptive statistics for total minutes of student use. 

Table 15 
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Total Minutes of Student Use 

 n Mean Std. 
Deviation 

Std. 
Error 

95% Confidence 
Interval for Mean 

Minimum Maximum 

     Lower 
Bound 

Upper 
Bound 

  

1.  CS - 
Concrete 
Sequential 

82 54.28 71.028 7.844 38.67 69.89 0 411 

2.  AS - 
Abstract 
Sequential 

28 82.96 121.754 23.009 35.75 130.18 0 420 

3.  AR - 
Abstract 
Random 

37 48.41 59.104 9.717 28.70 68.11 0 235 

4.  CR - 
Concrete 
Random 

30 59.00 93.819 17.129 23.97 94.03 0 470 

Total 177 58.39 82.981 6.237 46.08 70.70 0 470 

The mean of total minutes for the AS group appeared much larger than the other 

3 groups (see table 15). Further examination of the descriptive statistics showed the 

kurtosis to be equal to 8.39, which was also illustrated by a histogram (see Figure 6).  

Figure 6. Frequencies of total minutes of student computer use. 
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 One of the assumptions for an anova is that the data is from a normally 

distributed population. The skewness, shown in figure 6 indicates that the sample might 

not be representative of the population. A recommended remedy for a failure of 

normality, such as this, is to perform a transformation of data (Tabachnic & Fidell, 

1998). A transformation was done on the variable “totmin” (total minutes of student use) 

using the formula: trans_tm = lg10(totmin+1). This transformed the data into logarithmic 

values. A histogram was done on the new log values showing a more even distribution 

of data (see Figure 7). The kurtosis of the transformed data was -1.16, which is within 

the acceptable range of -3 to +3. 

Figure 7. Frequencies of total minutes of student computer use after transformation.  
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 A homogeneity of variance (Levene test) was done with these values, and was 

non-significant p = .973 < .005 (see Table 17), satisfying that assumption of using an 
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anova. 

Table 17 

Test of Homogeneity of Variances for Total Minutes of Student Use 

Levene Statistic df1 df2 Sig. 

.076 3 173 .973 

 

An anova was then conducted to test the relationship between the means of total 

minutes of computer use, for each group at the .05 level of significance. No relationship 

was found. Table 18 illustrates the anova report of the analysis. 

Table 18 

Analysis of Variance for Total Minutes of Student Use (transformed variable) 

 Sum of Squares df Mean 

Square 

F Sig. Eta2 

Between 
Groups 

.479 3 .160 .223 .881 .004 

Within 
Groups 

124.101 173 .717    

Total 124.580 176     

A significance exceeding .05 indicates that there is no statistically significant 

difference between the means of the groups. The value here, .881, is far above .05 

which emphasizes the lack of statistical significance. With an effect size of .004, less 

than one half of a percent of any variation would have been accounted for by the 

independent variable. The standard deviations were all higher than their respective 

means. Hypothesis 1 was not rejected. 

Additional Findings 
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 Although there were no statistical differences, a look at the means plot of total 

minutes of student use (see figure 8) shows an observable difference. The mean 

number of minutes for the Abstract Sequential group was higher than the other 3 

groups. This is also illustrated in the descriptive table (see Table 15). A means plot of 

the transformed variable has the same general appearance (see figure 9). 

Figure 8. Means of total minutes of student computer use. 
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Figure 9. Means of total minutes of student computer use (transformed variable). 

Dominant learning style

4.  CR - Co ncrete  Ra3.  AR - Abstract Ra2.  AS - Abst ract Se1.  CS - Con crete Se

M
e

a
n

 t
o

ta
l 
m

in
u

te
s
 o

f 
s
tu

d
e

n
t 

u
s
e

1.4

1.3

1.2

 



 

57 

 Examination of the levels of access revealed an apparent association with total 

minutes of student use. Table 19 shows the anova results for the total minutes of 

student use on computers not connected to the Internet in the classroom. Figure 10 

shows the means plot of minutes of student use on computers not connected to the 

Internet in the classroom. 

Table 19 

Anova for Total Minutes of Student Use on Classroom Computers Without Internet 

 Sum of Squares df Mean Square F Sig. Eta2 

Between Groups 243385.062 4 60846.266 10.759 .000 .03 

Within Groups 967036.886 171 5655.186    

Total 1210421.949 175     

Figure 10. Total minutes of student use on classroom computers without Internet. 
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Table 20 shows the anova results for the total number of minutes of student use 

on computers connected to the Internet in the classroom. Figure 11 shows the means 

plot for the total number of minutes of student use on computers connected to the 

Internet in the classroom. 

Table 20 

Anova for Total Minutes of Student Use on Classroom Computers with Internet Access 

 Sum of Squares df Mean Square F Sig. Eta2 

Between Groups 65372.711 4 16343.178 2.452 .048 .128 

Within Groups 1146531.390 172 6665.880    

Total 1211904.102 176     

Figure 11. Classroom computers with Internet access. 
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Table 21 shows the anova results for the total minutes of student computer use 

as related to access to a computer lab with Internet access. Figure 12 shows the means 

plot for the total minutes of student computer use as related to access to a computer lab 

with Internet access. 

Table 21 

Anova for Total Minutes of Student Use by Availability of Computer Lab 

 Sum of Squares df Mean Square F Sig. Eta2 

Between Groups 105888.206 4 26472.052 4.117 .003 .102 

Within Groups 1106015.896 172 6430.325    

Total 1211904.102 176     

Figure 12. Total minutes of student computer use with access to a lab with Internet 

access. 
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Table 22 shows the anova results for the total minutes of student computer use 

as related to the availability of a projection system for use in the classroom. Figure 13 

shows the means plot for the total minutes of student computer use as related to the 

availability of a projection system for use in the classroom. 

Table 22 

Anova for Total Minutes of Student Use by Access to a Presentation System 

 Sum of Squares df Mean Square F Sig. Eta2 

Between Groups 72536.297 4 18134.074 2.738 .030 .110 

Within Groups 1139367.805 172 6624.231    

Total 1211904.102 176     

Figure 13. Mean total minutes of student use by access to a presentation system. 
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Hypothesis 2 

 Hypothesis 2 stated there is no statistically significant difference in the levels of 

technology adoption in the classrooms of high school teachers with different dominant 

learning styles. The frequencies for each stage of adoption are shown in Table 23. 

Table 23 

Frequencies of Stages of Adoption 

  Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Valid 1 Awareness 7 4.0 4.0 4.0 

 2 Learning the process 11 6.2 6.2 10.2 

 3 Understanding and 
application of the 
process 

26 14.7 14.7 24.9 

 4 Familiarity and 
confidence 

35 19.8 19.8 44.6 

 5 Adaptation to other 
contexts 

49 27.7 27.7 72.3 

 6 Creative application to 
new contexts 

49 27.7 27.7 100.0 

 Total 177 100.0 100.0  

Testing of this null hypothesis included the independent variable of dominant 

learning style, and the dependent variable of stage of technology adoption. The chi 

square analysis is summarized in Table 24.  

Table 24 

Chi Square Test for Stage of Adoption 

 Value df Asymp. Sig. 
(2-sided) 

Pearson chi square 19.549a 15 .190 

  (table continues) 
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Table 24 (continued).    

 Value df Asymp. Sig. 
(2-sided) 

Likelihood ratio 22.648 15 .092 
 

22.648 15 .092 

Linear-by-Linear association .896 1 .344 

N of Valid cases 177   

a.  Nine cells (37.5%) have expected count less than 5. The minimum expected count is 

1.11. 

The chi square obtained, x2(15, N = 177) = 19.549, p = 1.90, is less than the 

critical value of 25.00, for p < .05 (Isaac and Michael, 1997, p. 250), indicating that the 

difference between groups was not significant. Therefore, H02 was not rejected. 

Additional Findings 

 The mean for stages of adoption was 4.44 (see Table 25). Seventy-five percent 

of teachers in the study were above stage 3 (see Table 23). 

Table 25 

Descriptive Statistics for Stages of Adoption 

 N Range Minimum Maximum Mean Std. Deviation Variance 

Stage of 
adoption 

177 5 1 6 4.44 1.397 1.952 

Valid N 
(listwise) 

177       

 The stage of adoption appeared to be related to total number of minutes 

computers are used by students in the classroom. Figure 14 shows what could be 

interpreted as a related trend. An anova summary for those variables is shown in Table 

26. 
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Figure 14. Total minutes of student computer use by stage of adoption. 
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Table 26 

Anova for Total Minutes of Student Use by Stage of Adoption 

 Sum of Squares df Mean Square F Sig. 

Between Groups 88975.562 5 17795.112 2.710 .022 

Within Groups 1122928.540 171 6566.834   

Total 1211904.102 176    

 

Hypothesis 3 

 Hypothesis 3 stated there is no statistically significant difference in the types of 
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software used in the classrooms of high school teachers with different dominant 

learning styles. Testing of this null hypothesis included the independent variable of 

dominant learning style, and the dependent variable of types of software used. Table 27 

presents the cross-tabulated data of types of software used by dominant learning style. 

Table 27 

Type of Software Use by Learning Style 

  Word processors   

 Not Used Used No Access Total 

Concrete Sequential 10 68 3 81 

Abstract Sequential 5 22 1 28 

Abstract Random 3 34 0 37 

Concrete Random 1 29 0 30 

Total 19 153 4 176 

  Office productivity tools   

 Not Used Used No Access Total 

Concrete Sequential 30 48 3 81 

Abstract Sequential 11 16 1 28 

Abstract Random 16 20 0 36 

Concrete Random 9 21 0 30 

Total 66 105 4 175 

  Presentation tools   

 Not Used Used No Access Total 

   (table continues) 



 

65 

Table 27 (continued). 
Presentation tools 

 Not Used Used No Access Total 

Concrete Sequential 31 41 8 80 

Abstract Sequential 12 15 1 28 

Abstract Random 16 19 2 37 

Concrete Random 9 19 1 29 

Total 68 94 12 174 

  Non-curricular software   

 Not Used Used No Access Total 

Concrete Sequential 49 9 22 80 

Abstract Sequential 22 1 5 28 

Abstract Random 28 3 6 37 

Concrete Random 21 3 6 30 

Total 120 16 39 175 

  Curricular-based software   

 Not Used Used No Access Total 

Concrete Sequential 37 28 14 79 

Abstract Sequential 15 10 3 28 

Abstract Random 26 4 6 36 

Concrete Random 16 9 5 30 

Curricular-based software 

   (table continues) 
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Table 27 (continued). 
   

Curricular-based software 

 Not Used Used No Access Total 

Total 94 51 28 173 

  Teacher developed web pages   

 Not Used Used No Access Total 

Concrete Sequential 45 22 12 79 

Abstract Sequential 18 7 3 28 

Abstract Random 27 5 5 37 

Concrete Random 15 11 4 30 

Total 105 45 24 174 

  Internet search engines   

 Not Used Used No Access Total 

Concrete Sequential 16 58 6 80 

Abstract Sequential 8 17 3 28 

Abstract Random 9 26 2 37 

Concrete Random 5 23 2 30 

Total 38 124 13 175 

 Web page authoring software 

 Not Used Used No Access Total 

Concrete Sequential 56 7 16 79 

Abstract Sequential 24 0 4 28 

   
(table continues) 
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Table 27 (continued). 
   

 Web page authoring software 

 Not Used Used No Access Total 

Abstract Random 27 3 7 37 

Concrete Random 21 3 6 30 

Total 128 13 33 174 

  Email   

 Not Used Used No Access Total 

Concrete Sequential 8 69 4 81 

Abstract Sequential 6 19 3 28 

Abstract Random 4 30 3 37 

Concrete Random 3 25 2 30 

Total 21 143 12 176 

 

The chi square analyses are summarized in Table 28.  

Table 28 

Chi Square Tests for Types of Software Used 

Word processing 

 Value df Asymp. Sig. (2-sided) 

Pearson chi square 6.469 6 0.373 

Likelihood ratio 8.217 6 0.223 

Linear-by-Linear association 0.385 1 0.535 

   (table continues) 
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Table 28 (continued). 
   

Word processing 

 Value df Asymp. Sig. (2-sided) 

N of Valid cases 176   

a. 7 cells (58.3%) have expected count less than 5. The minimum expected 

count is .64. 

Office productivity tools 

 Value df Asymp. Sig. (2-sided) 

Pearson chi square 4.022 6 0.674 

Likelihood ratio 5.377 6 0.496 

Linear-by-Linear association 0.044 1 0.834 

N of Valid cases 175   

Table 28 (continued) 

a. 4 cells (33.3%) have expected count less than 5. The minimum expected 

count is .64. 

Presentation tools 

 Value df Asymp. Sig. (2-sided) 

Pearson chi square 3.807 6 0.703 

Likelihood ratio 3.875 6 0.694 

Linear-by-Linear association 0.057 1 0.812 

N of Valid cases 174   

(table continues) 
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Table 28 (continued). 

a. 3 cells (25.0%) have expected count less than 5. The minimum expected 

count is 1.93. 

Non-curricular software 

 Value df Asymp. Sig. (2-sided) 

Pearson chi square 4.626 6 0.593 

Likelihood ratio 4.902 6 0.556 

Linear-by-Linear association 1.786 1 0.181 

N of Valid cases 175   

a. 3 cells (25.0%) have expected count less than 5. The minimum expected 

count is 2.56. 

Curricular-based software 

 Value df Asymp. Sig. (2-sided) 

Pearson chi square 9.034 6 0.172 

Likelihood ratio 10.158 6 0.118 

Linear-by-Linear association 1.192 1 0.275 

N of Valid cases 173   

a. 2 cells (16.7%) have expected count less than 5. The minimum expected 

count is 4.53. 

Teacher developed web pages 

 Value df Asymp. Sig. (2-sided) 

   (table continues) 
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Table 28 (continued). 
   

Teacher developed web pages 

 Value df Asymp. Sig. (2-sided) 

Pearson chi square 5.707 6 0.457 

Likelihood ratio 5.998 6 0.423 

Linear-by-Linear association 0.056 1 0.814 

N of Valid cases 174   

a. 2 cells (16.7%) have expected count less than 5. The minimum expected 

count is 3.86. 

Internet search engines 

 Value df Asymp. Sig. (2-sided) 

Pearson chi square 2.399 6 0.88 

Likelihood ratio 2.363 6 0.883 

Linear-by-Linear association 0.005 1 0.943 

N of Valid cases 175   

a. 3 cells (25.0%) have expected count less than 5. The minimum expected 

count is 2.08. 

Web page authoring software 

 Value df Asymp. Sig. (2-sided) 

Pearson chi square 3.675 6 0.721 

Likelihood ratio 5.732 6 0.454 

Linear-by-Linear association 0 1 0.989 

   (table continues) 
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Table 28 (continued). 
   

Web page authoring software 

 Value df Asymp. Sig. (2-sided) 

N of Valid cases 174   

a. 3 cells (25.0%) have expected count less than 5. The minimum expected 

count is 2.09. 

Email 

 Value df Asymp. Sig. (2-sided) 

Pearson chi square 4.459 6 0.615 

Likelihood ratio 4.057 6 0.669 

Linear-by-Linear association 0.075 1 0.784 

N of Valid cases 176   

a. 6 cells (50.0%) have expected count less than 5. The minimum expected 

count is 1.91. 

 

 The critical value for all chi squares was 12.59, p < .05 (Isaac and Michael, 1997, 

p. 250). All x2 numbers were well below the critical value, indicating no significant 

differences existed for any types of software. H03, was not rejected. 

Additional Findings 

 Examination of the frequencies of overall use showed that word processing and 

email were the most utilized pieces of software by high school teachers (see Table 29). 

Table 29 

Frequency of Software Use (percent) 
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 used not used no access 

Word processors 86.4 10.7 2.3 

Email 80.8 11.9 6.8 

Internet search engines 70.1 21.5 7.3 

Office productivity tools 59.3 37.3 2.3 

Presentation tools 53.1 38.4 6.8 

Curricular-based software 28.8 53.1 15.8 

Teacher developed web pages 25.4 59.3 13.6 

Non-curricular software 9 67.8 22 

Web page authoring software 7.3 72.3 18.6 

 

Summary 

This chapter provided a summary of the research participants used in this study. 

Although not randomly selected, this sample was deemed representative of high school 

teachers in the Fort Worth Independent School District. In hypothesis testing, the author 

found no statistically significant differences with regard to learning style. This led to the 

acceptance of all three null hypotheses. However, further analysis found statistically 

significant results not related to the research hypotheses. Access to computers was 

found to have a statistically significant relationship to the number of minutes computers 

were used with students in the classroom. Similarly, access to computer labs also found 

to have a statistically significant relationship to the number of minutes computers were 

used with students. Finally, access to presentation systems that could be used in the 

classroom were found to have statistically significant relationship to the numbers of 
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minutes computers were used with students.  
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CHAPTER 5 

DISCUSSION 

This study attempted to identify the relationship between learning styles of high 

school teachers and their use of computers with students in their classrooms. As was 

pointed out in chapter 1, part of the No Child Left Behind Act of 2001, the Enhancing 

Education Through Technology (ED Tech) program, has directed public education to 

ensure that teachers integrate technology into the curriculum to improve student 

achievement (Rathbun, West, & Housken, 2003). This and other mandates are part of 

the reason that this study sought to better understand the factors that contribute to the 

use and disuse of the computers in their classrooms. The initial purpose of this study 

was to determine if the dominant learning styles of high school teachers was related to 

the amount of time computers were used in the classroom by students. Additionally, this 

study attempted to determine the types of software used by those teachers, and their 

levels of technology adoption in the classroom.  

Data collection for this study was done during the spring semester of 2005. 

Participants in this study were full time certified teachers in the Fort Worth Independent 

School District (FWISD). Instruments used in the current study included the Gregorc 

Style Delineator (GSD), a modified version of the Snapshot Survey, and the Stages of 

Adoption of Technology. Instrumentation is included (see Appendix A) except for the 

GSD, which was excluded at the copyright owner’s request. 

Hypothesis 1 

 Hypothesis 1 sought to determine if there was a relationship between the 

dominant learning styles of high school teachers and the number of minutes computers 
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were used in their classrooms by students. The analysis of variance failed to show any 

statistical significance. This meant that the groups constituted by the four different 

learning styles were basically the same. The distribution of times they spent with 

students on computers was no different from each other statistically. Examination of the 

data showed that 47 teachers (27%) out of 177 used their computers zero minutes per 

week with students. On the other end of the spectrum 36 teachers (20%) reported 90 

minutes or more per week with students. The teachers on each end of this spectrum 

were spread across the four learning styles with no clear relationship to any of them.  

Although there was no statistically significant difference, the mean of minutes of 

use for the Abstract Sequential group appeared higher than the other three groups. This 

difference may be due entirely to chance, but it could be an indication that there is some 

subtle relationship with that particular learning style. This is reminiscent of Davidson & 

Savenye (1992), where the AS learners’ performance, knowledge, and preference for 

computer application courses were higher than the other three groups. Drsydale et al. 

(2001) also showed higher preferences on the sequential side of the continuum. 

Although these two studies did not look at minutes spent with computers that did look at 

preferences, which might imply more time would be spent on computers given the 

choice. 

The absence of a significant relationship could be accounted for in a number of 

ways.  It is possible that the sample used in the study was simply not representative of 

the population of high school teachers in FWISD. Although all high schools in the district 

were approached to be in the study, only eight were able to participate. The ones who 

had to decline did so because their faculty meetings had no time available for the 
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survey to be done. All had to focus on TAKS training and preparation. Those that had 

time to do the study could be non-representative of the campuses as a whole. 

It was pointed out earlier in this paper that training has been shown to be a 

predictor of computer use in the classroom (Chou & Wang, 1999; Dias, 1999; Mitra, 

Steffensmeier, Lenzmeier, & Massoni, 2000; Orr, 2001; Smerdon & Cronen, 2000). 

Although 53% of the teachers reported 1-6 clock hours of training (see Table 6), that 

training could have been simply 2 hours of grade book and email training. It might not 

have been related to the integration of computers in the classroom. 

One also has to consider the fact that teachers’ class time is at a premium. 

Standardized testing and the preparation time for those tests take up a great deal of 

time. It could be that regardless of learning style, the mandatory time required to be 

spent on basic curriculum, testing, and test preparation simply did not leave the time for 

the discretionary choice of spending more time with computers. In FWISD the TAKS 

preparation materials are not in an electronic format and this might present the 

formidable task of porting those materials over to a digital format. In other words the 

option of using computers more with students itself may not have been practically 

available. That choice or option is what might be a function of individual learning style. 

Another possibility might be that sufficient access to computers (see Norris et al., 

2003) might not be sufficient to allow the relationship of learning styles to play a role. 

Table 11 shows that 25% of teachers reported having zero computers with Internet 

access. Forty percent reported having a single computer with Internet access. This left 

only 35% with two or more Internet connected computers in their classrooms. Table 13 

showed that 67% reported seldom having access to a computer lab with Internet 
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access. The average class size reported was 25 (see Table 14). It is possible that 

learning style may not have an opportunity to be a factor in the decision whether to use 

computers in the classroom until there are enough computers available.  

Hypothesis 2 

 Hypothesis 2 sought to determine if there was a relationship between the 

dominant learning styles of high school teachers and their stage of technology adoption. 

The chi square test failed to show any statistically significant difference between the 

different learning styles and the null hypothesis was accepted. 

The mean for stages of adoption was 4.44 with 75% of teachers in the study 

above stage 3. The mean is surprising in that there were a large number of teachers 

reporting zero minutes of use. It would seem plausible to expect the mean for stages of 

adoption to be lower on the scale with so many zeros reported. When taken in context 

with the amount of training in the district, it seems a more appropriate and expected 

level of adoption. Eighty-eight percent of FWISD teachers had at least one hour of 

district provided training. Forty-seven percent had seven or more hours of district 

provided training. Stage 4 level of technology adoption is “Familiarity and Confidence”. 

Its explanation on the survey was “I am gaining a sense of confidence in using the 

computer for specific tasks. I am starting to feel comfortable using the computer” (see 

Appendix A). 

Possible explanations of why there was no relationship found here must again 

include the possibility that the sample was not representative and a larger sample might 

show significant results. Another thing that must be considered for this hypothesis is 

training and experience. Fifty-three percent of the teachers reported 1-6 clock hours of 
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training (see Table 6). That training could have been simply 1 hour of entry-level 

training. The concept of stages of technology adoption is based on teachers being able 

to use the computers to which they have access. They may have not had sufficient 

training to allow them utilize their computers. Thirty percent of teachers in this study 

reported having had zero hours of technology-related instruction in college (see Table 

7). Thirty-five percent of teachers reported having had 1-3 hours of college hours with 

technology-related instruction. It is possible that those hours consisted of a survey 

course with a chapter on computers in the classroom. It is possible that as a whole, the 

teachers in this sample had not yet received enough exposure to move far enough 

through the stages to be a function of learning style. 

Hypothesis 3 

 Hypothesis 3 sought to determine if there was a relationship between the 

dominant learning styles of high school teachers and the types of software used in their 

classrooms. The chi square test failed to show any statistically significant difference 

between the different learning styles and the null hypothesis was accepted.  

Of interest here are the types of software with the highest level of use in the district. 

Eighty-six percent of respondents used word-processing and 81% used email. These 

two programs tend to be part of the basic skill set for most teachers who use 

technology. The mean score for stages of technology adoption (m = 4.44), familiarity 

and confidence, indicates that the typical high school teacher is comfortable with 

programs that are basically used for writing and communication. 

 An explanation for the lack of a relationship in hypothesis 3 may go back to the 

training and access issues discussed previously. Familiarity and confidence can easily 
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be claimed if the main software being used is word processing and email. Both of these 

are mainly typing, a skill all college graduates possess. If the users’ real computer skills 

are not sufficient to move on to other types of software, the role of learning styles may 

not have yet come into play. If a person’s learning style would theoretically predispose 

them to use software that is of a more in line with their style, they would first need to be 

able to use that software in the first place. The combination of lack of training and lack 

of access would pre-empt the role that learning style would have in the inclination to use 

particular types of software. 

Implications for Future Research 

 Although there was no statistically significant difference, the mean of minutes of 

use for the Abstract Sequential group was higher than the other 3 groups. This 

difference may be due entirely to chance, but it could be an indication that there is some 

subtle relationship with that particular learning style. If indeed the sample used in this 

study was not representative, then a similar study with a larger and truly random sample 

might yield significant results with regard to all three hypotheses from this study. 

 The problem of access was discussed earlier. If access did prevent any role that 

learning style might play from coming to the forefront, then a similar study in a school 

district with high levels of access might give real insight into learning styles. Norris et al. 

(2003) showed significant computer use only when there was ample access to 

computers. Their numbers showed significant increases in numbers of minutes for more 

than 5 computers, and even more noticeable numbers when there were more than 10. 

A setting with ample access to computers may show significance with regard to learning 

styles and whether or not there is a relationship to total minutes of use in the classroom. 
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 Another issue discussed was that of training. A similar study in a school district 

where teacher training is mandatory and has been in place for a period of several years 

might be a more appropriate setting in which to test whether learning styles play a role 

or not with regard to stages of adoption and types of software used in the classroom. 

Conclusions 

Based on the findings of this study, several conclusions were reached. There is 

no statistically significant difference in the amount of time computers are utilized with 

students in the classrooms of high school teachers with different dominant learning 

styles. Although there was an observable difference in the mean number of minutes for 

the Abstract Sequential group, it was not enough to draw an inference of a relationship. 

More research on this possible relationship may be warranted. 

There is no statistically significant difference in the levels of technology adoption 

in the classrooms of high school teachers with different dominant learning styles. 

There is no statistically significant difference in the types of software used in the 

classrooms of high school teachers with different dominant learning styles. Although it 

seems logical that learning style might influence the choice of software it was not 

supported by this study. 

 Finally, more research is certainly warranted on the topic of why computers are 

not being utilized in our public schools. With billions of dollars being spent and state and 

federal mandates to integrate computers into the daily classroom experience, more 

understanding is essential. Learning styles remain a potential piece of that puzzle. 
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APPENDIX B 

INSTITUTIONAL REVIEW BOARD CONSENT FORM 
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