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ABSTRACT 

Matching teaching style to learning style has been 

proven to be beneficial in 1) increasing academic achieve

ment, 2) improving students' attitudes toward school, and 

-3) reducing discipline problelns. Thus, over the years, 

learning-style inventories have been developed to ascertain 

a student's learning styles. However, traditional paper

and-pencil inventories can be time consuming and sometimes 

provide inaccurate reports. 

Therefore, this study, descriptive in nature, was 

designed to examine the feasibility of delivering a 

learning-style inventory via computer. The questions posed 

were: 1) Is the computer-based delivery system easier to 

use than the paper-and-pencil method? 2) Does the computer

based delivery system reduce the amount of mathematical 

er~ors made by the instructor or student in scoring the 

inventory as compared to the paper-and-pencil method? 

3) Does the computer-based delivery system reduce the amount 

of time needed to take the inventory and compile the results 

as compared to the paper-and-pencil method? 4) Does the 

computer-based delivery system reduce the amount of 

paperwork required of the instructor as compared to the 

xii 



xiii 

paper-and-pencil method? 5) Do the instructor and student 

find the information compiled by the computer-based delivery 

system useful? 

To conduct the study, a sample of 295 students and 

six teachers from a southwestern high school was selected. 

One-half of the students received a paper-and-pencil version 

of the inventory and the second half received a computer

based version. After completing the inventory, each student 

was asked to complete a short questionnaire. The six 

instructors were then asked to complete several tasks 

involving retrieval and manipulation of information about 

the students. When finished, the instructors also completed 

a questionnaire. 

Data was collected on the students' and instructors' 

perceptions of the inventory, time to complete the 

inventory, and error rate in completing the inventory. From 

this data, it was concluded that there was no significant 

difference in the students' preferences between the two 

methods. However, a significant advantage became evident 

for the computer-based version when the completion times, 

error rates and instructors' perceptions were examined. 



CHAPTER 1 

THE PROBLEM 

Introduction 

since the first studeht sat in the first classroom, 

instructors have examined many methods to increase the 

effectiveness of their teaching. The teaching methods 

developed by educators over the years explored new an~ 

different ways to teach specific content, but were not 

primarily concerned with the process of learning itself. 

However, since the latter part of the 19th century, 

educators such as Thorndylce, Dewey, and Bloom began 

systematic e~camination of the learning process (Henson and 

Borthwick, 1984). Since that time, educators have become 

increasingly concerned with the way in which students learn, 

rather than focusing strictly on content. One major area of 

study has been that of individual learning styles. 

In 1979 James Keefe, the Director of Research for 

the National Association of Secondary School Principals made 

the following statement concerning learning styles: 

Learning style diagnosis opens the door to placing 
individualized instruction on a more rational basis. 
It gives the most powerful leverage yet available to 
educators to analyze, motivate, and assist students 
in school. As such, it is the foundation of a truly 
modern approach to education. (Keefe, 1979a, p. 132) 

1 
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since the early to mid-1970's, many practitioners have 

offered definitions of learning styles (Messick, 1969; Kolb, 

1971; Dunn, Dunn, & Price, 1979; Gregorc, 1979b). However, 

one of the most comprehensive definitions is provided by 

James Keefe: 

Learning styles are cognitive, affective and physio
logical traits that serve as relatively stable 
indicators of how learners perceive, interact with, 
and respond to the learning environment. (Keefe, 
1984, p. 44) 

These styles have further been defined as: 

1) Cognitive: "Information processing habits representing 

the learner's typical mode of perceiving, thinking, problem 

solving, and remembering" (Messiclc, 1976); 2) Affective: 

"Motivational processes (attention, activity, and interest) 

viewed as the learner's typical mode of arousing, directing, 

and sustaining behavior" (Keefe, 1984, p. 48); and 

3) Physiological: "Biologically based modes of response that 

are founded on sex-related differences, personal nutrition 

and health, and reaction to the physical environment." 

(Keefe, 1984, p. 49) 

Researchers have also examined the benefits of 

teachi~g a student using his/her preferred learning style. 

They have found that "teaching students through their 

individual learning styles results in: 1) increased academic 

achievement; 2) improved attitudes toward school; and, 

3) reduced discipline problems." (Dunn, 1982, p. 142) Thus, 
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teaching a student by utilizing his/her individual style has 

been found to be beneficial. 

In order to diagnose the various facets of a 

student's individual learning style, a number of instruments 

or learning-style inventories have been developed. But, can 

a learning-style inventory accurately predict a student's 

learning style? 

In 1979, the Ohio state University's National center 

for Research in Vocational Education published the results 

of a two-year study where certain of these instruments were 

rated as having "impressive reliability and face and con

struct validity." (Kirby, 1979) A similar study, performed 

by st. John's University's center for the study of Learning 

and Teaching Styles, lists the reliability and validity of a 

number of the better known inventories in the field. (Dunn, 

1984, p. 12) Thus, there are a number of reliable instru

ments for assessing a student's learning style. 

While several inventories rely on direct observa

tions of students, many of the inventories (Canfield and 

Lafferty; Dunn and Dunn; Gregorc; Hill; Kolb; and Schmeck 

(Dunn, 1984, p. 12» are self-reporting inventories. These 

inventories, which are rated and scored by the student, have 

been found to be as effective as direct observation. As 

Rita Dunn states, "apparently whenever an element [of 

learning style] is either a strong positive or negative 

preference, students can identify it." (1984, p. 12) 



Therefore, students can accurately predict their learning 

style using self-reporting "instruments. 

Rationale for the study 

4 

In 1979, Gordon Lawrence, in discussing people's 

types (individual learning style~) and their relationship to 

a tiger's stripes (both are hard to change), described a 

situation that has been played out in countless classrooms. 

Lisa frustrates her teachers not because she 
disrupts the class or resists assignments. The 
problem is that they realize her personal develop
ment is not going well and they feel powerless to do 
anything about it. Perhaps, through their planning 
meetings, they can focus on a strategy to help Lisa 
develop some perspective and a "mind of her own." 
But at least 50 more of the students they see every 
day need attention as much as Lisa does. There is 
not time to work out a strategy for each of them. 

He continues by saying: 

Matching instruction to each student's uniqueness 
is, in most situations, an unrealizable objective. 
Yet to ignore individual differences in learners is 
foolish. without straining to attend to uniqueness, 
it is possible to identify patterns in students that 
can serve as shortcuts to matching instruction to 
individuals. (Lawrence, 1979 p. vii) 

since research has shown that 1) teaching a student 

using his/her individual learning-style can be beneficial 

and increase learning, 2) learning-style inv~n~ories can ac-

curately predict a student's learning style, and 3) these 

inventories can be self-reporting, why is it then that 

"matching instruction to each student's uniqueness is, in 

most situations, an unrealizable objective"? 
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One possible answer to this question is that 

teaching to a student's individual style requires a great 

deal of information about the student. In order to gather 

the necessary information, some sort of diagnostic instru

ment must be administered. Learning-style inventories, even 

the self-reporting inventories scored by the student, talee 

time to administer and, once administered, provide the 

instructor with a large amount of information. However, as 

the amount of available information increases, the time 

needed to administer that information also increases. Many 

instructors view any increase in administrative time as 

something to be avoided at all costs. 

Bettie Youngs (1984, pp. 49-50) reports on two 

studies of instructional time, the first of which took place 

in the Fairfield Connecticut Public Schools. This study 

found that "student decline in basic skills was attributable 

at least partially to a reduction in learning time." The 

second study, in the Austin, Texas Independent School 

District, found that "students were getting about only three 

hours and forty-five minutes of actual classroom instruction 

out of a school day of six hours and thirty minutes." The 

study also found that "more than one-fifth of each day was 

being spent on noninstructional activities such as taking 

out or putting away supplies, making trips to the bathroom, 

disciplining disruptive students, or simply waiting for 

teacher instruction." Youngs concludes by stating that "by 
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better utilizing any given 25 minutes of wasted time per day 

(or 70 to 100 hours in a school term), students can gain 10 

to 16 days of additional instructional time. 1I 

Thus, if the information gained by a learning-style 

inventory is to be deemed useful by students and classroom 

instructors, it must be gathered by the most efficient means 

possible. In order to be feasible, this method of informa

tion collection must be one which 1) minimizes the amount of 

time and effort required of the student to complete the 

inventory, 2) minimizes the amount of time and effort 

necessary for the instructor to administer the inventory and 

collect the information from the student, and 3) minimizes 

the amount of time and effort required of the instructor to 

access information provided by the learning-style inventory. 

James Keefe, in ,discussing the creation of a 

learning-style inventory for the National Association of 

Secondary School Principals, suggests one such method. He 

suggests that "microcomputer software will be written to 

provide easy scoring, performance profiles, and eventually a 

sophisticated, information-management system." (1985, p. 

143) A necessary question to examine thus becomes, does the 

microcomputer provide a feasible method for delivering a 

learning-style inventory? 

Computers have been used for several years in other 

areas of education as a simple testing device and sometimes 

as a manager of instruction. Recently though, computers, 
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specifically microcomputers, are being used in psychology 

and education as a diagnostic tool. One area of research is 

that on the effectiveness of computerized, adaptive testing 

(Weiss and Kingsbury, 1984; McArthur and Choppin, 1984; and 

Green, Bock, Humphreys, Linn, and Reckase, 1984). These 

studies have found that: 

At the individual level, the diagnostic data from 
ASRT [Adaptive Self-Referenced Testing] (particular
ly with the use of multiple content areas) should be 
useful to the teacher on a day-to-day basis in 
designing and guiding the instructional process 
individually for each student. Although ASRT will 
be useful for measuring the effects of any kind of 
instruction, the integration of the ASRT model with 
computer-based instructional methods should eventu
ally lead to a coherent interface between teaching 
and testing. (Weiss and Kingsbury, 1984, p. 373) 

Computerized, adaptive testing is designed to be 

used with a student already in an instructional program. Is 

it then similarly feasible to create testing to diagnose a 

student's individual learning style as he/she enters the 

instructional process at any given level? 

Statement of the Problem 

The purpose of this study will be to examine the 

feasibility of assessing, scoring, and reporting the results 

of a learning-style inventory using a computer-based 

delivery system. 



objectives of this study 

The following five questions will guide this investigation: 

1. Is the computer-based delivery system easier to use 

than the paper-and-pencil method? 

8 

2. Does the computer-based delivery system reduce the 

amount of mathematical errors made by the student in 

scoring the inventory as compared to the paper-and

pencil method? 

3. Does the computer-based delivery system reduce the 

amount of time needed to taJce the inventory and 

compile the results as compared to the paper-and

pencil method? 

4. Does the computer-based delivery system reduce the 

amount of paperwork required of the instructor as 

compared to the paper-and-pencil method? 

5. Do the instructor and student find the information 

compiled by the computer-based delivery system 

useful? 

To accurately judge the feasibility of a computer-based 

delivery system, each of these questions will be expanded 

further. 



Ease of Use 

Ease of use for the student and instructor will be 

defined by the following criteria: 

1. Does the student perceive entering the rating for 

the individual items using the computer-based 

delivery system as being easier than entering 

ratings using the paper-and-pencil method? 

9 

2. Does the student perceive compiling the results of 

the ratings using the computer-based delivery system 

as being easier than compiling the results using the 

paper-and-pencil method? 

3. Does the student perceive interpreting his/her 

individual learning style using the computer-based 

delivery system as being easier than interpreting 

his/her style using the paper-and-pencil method? 

4. Does the instructor perceive compiling the results 

of the computer-based delivery system as being 

easier than compiling the results using the paper 

and pencil method? 

5. Does the instructor perceive obtaining information 

for a single student using the computer-based 

delivery system as being easier than obtaining the 

information using the paper-and-pencil method? 



6. Does the instructor perceive obtaining information 

on the class as a whole using the computer-based 

delivery system as being easier than obtaining the 

information using the paper-and-pencil method? 

Reduction of Mathematical Errors 

Reduction of mathematical errors by the instructor 

or student in scoring the inventory will be defined by the 

following criteria: 

10 

1. Do~s using a computer-based delivery system decrease 

the amount of mathematical errors made by the 

student in calculating his/her rating as compared to 

the paper-and-pencil method? 

2. Does using a computer-based delivery system decrease 

the amount of transcription errors made by the 

instructor in compiling the class results compared 

to the paper-and-pencil method? 

Reduction of Time 

Reduction of time to talee the inventory and compile 

the results will be defined by the following criteria: 

1. Does a computer-based delivery system decrease the 

amount of time needed by the student to complete the 

inventory compared to the paper-and-pencil method? 
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2. Does a computer-based delivery system decrease the 

amount of time needed by the instructor to compile 

the results of the inventory compared to the paper

and-pencil method? 

3. Does a computer-based delivery system decrease the 

amount of time needed by the instructor to access 

information for a single student compared to the 

paper-and-pencil method? 

4. Does a computer-based delivery system decrease the 

amount of time needed by the instructor to access 

information for the class as a whole compared to the 

pape.r-and-pencil method? 

Reduction of Paperwork 

Reduction of paperwork for the instructor will be 

defined by the following: does a computer-based delivery 

system reduce the total amount of paperwork needed to manage 

the information collected by the inventory, compared to the 

paper-and-pencil method? 

Perceived Usefulness 

Perceived usefulness of the material collected using 

this method will be defined by the following criteria: 

1. Would the student prefer to use the computer-based 

delivery system for taJcing a learning-style inven

tory rather than the paper-and-pencil method? 



2. Would the instructor prefer to use the computer

based delivery system for delivering a learning

style inventory rather than the paper-and-pencil 

method? 
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3. Would the instructor prefer to use the computer

based delivery system for managing the information 

collected by a learning-style inventory· rather than 

the paper-and-pencil method? 

Assumptions Underlying the study 

For the purpose of this study the following assump

tions will be made: 

1. The Learning styles Inventory developed by Joseph 

Renzulli 'and Linda smith is an accepted and accurate 

measurement of learning-style preferences. 

2. The respondents of the self-reporting questionnaire 

utilized in this study were truthful in reporting 

their preferences. 

3. The computer-based version is an accurate 

reproduction of the written instrument. 

4. The computer program developed for this study is 

representative of the capabilities of computer-based 

delivery systems. 
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Limitations of the study 

1. The findings of this study are limited to classes 

from a southeastern Arizona high school with access 

to a classroom equipped with IBM Personal computers 

or compatibles. 

2. The findings are limited to the particular computer 

program developed by the researcher to assess and 

report students' learning-style preferences. 

2. The findings are limited to volunteer, participating 

instructors. Some of these instructors have had 

previous experience with learning-style inventories. 

Definitions of Terms Used 

Authoring Language: 

A programming language designed to create instruc

tional programs. The language should have the 

following characteristics: 1) the ability to present 

the major modes of CAI (drill and practice, 

tutorial, dialogue, simulations, and games), 

2) the ability to move the student through whatever 

material is being presented, and 3) control over the 

presentation of text and graphics. (Johnson, 1984) 



computer-Assisted (or -Aided) Instruction: (CAl) 

Instruction in which students interact with a 

computer; a variety of interactive instructional 

modes are used, including drill and practice, 

tutorial, dialogue, simulations, and games. 

(McKinley, 1984) 
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Computer-Based Instruction or Computer-Based Training: (CBI) 

Term used to describe instruction delivered by a 

computer; includes computer-assisted instruction or 

computer-managed instruction. (Mckinley, 1984) 

Computer-Managed Instruction: (CMI) 

Use of the computer to guide a student through an 

individualized instruction program; learning 

activities may be satisfied independent of the 

computer. The computer performs many of the 

administrative tasks, such as diagnosing student 

needs, prescribing learning activities, and 

evaluating student accomplishments. (McKinley, 1984) 

Display Screen: 

A device for displaying information to the user. 

Sometimes referred to as a CRT (Cathode Ray Tube) or RGB 

(Red, Green, Blue) monitor. 
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A complex program used to control, assist or supervise 

all other programs that run on a computer system; known 

as DOS (disk operating system) to most microcomputer 

users. (Time-Life Books, 1986) 

DOS compatible: 

Any program which uses the DOS operating system. A "DOS 

compatible" computer is any brand of computer which uses 

DOS. 

Floppy Disk: 

An oxide-coated plastic disk, 5.25, 3.5, or 8 inches 

in diameter, enclosed in a protective covering that 

can be used for magnetically storing data. 

(McKinley, 1984) 

Function Key: 

A series of keys usually found on the left side of the 

keyboard. Labeled Fl through FlO, these keys can be 

assigned specific functions, such as allowing the user 

to move forward or backwards in a program, or other 

functions, such as printing information. 



Hardware: 

Physical equipment, as opposed to the computer 

program or method of use; e.g., mechanical, 

magnetic, electrical, or electronic devices. 

(McKinley, 1984) 

Impact Printer (Dot Matrix): 

Printing devices that print by striking paper, 

ribbon, and characters together. (McKinley, 1984) 

Individual Learning Styles: 

cognitive, affective and physiological traits that 

serve as relatively stable indicators of how 

learners perceive, interact with, and respond to the 

learning environment. (Keefe, 1984, p. 44) 

cognitive Learning Styles: 

~nformation processing habits representing the 

learner's typical mode of perceiving, thinking, 

problem solving, and remembering, (Messick, 

1976) 

Affective Learning Styles: 

Motivational processes (attention, activity, 

and interest) viewed as the learner's 

typical mode of arousing, directing, and 

sustaining behavior." (Keefe, 1984, p. 48) 
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Physiological Learning Styles: 

Input: 

Biologically based modes of response that 

are founded on sex-related differences, 

personal nutrition and health, and reaction 

to the physical environment. (Keefe, 1984, 

p. 49) 

Shorthand way of referring to any information, 

analog or digital, which is presented to the 

computer for subsequent processing. (McKinley, 1984) 

K (Kilobyte) Memory: 
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Used as a measure of memory capacity, one K signifies 

1,024 bytes of information. A byte is a" sequence of 

ones and zeros, usually eight in a sequence, treated as 

a unit for computation or storage. (Time-Life Books, 

1986) 

"Keyboard: 

A device for typing in~ormation into the computer. 

Resembling a typewriter, a computer lceyboard has several 

other sets of k.eys to add functions such as moving 

around the computer display, deleting text, or accessing 

special functions. 



Learning-style Inventory: 

Anyone of a number of instruments used to determine a 

student's individual-learning style. For examples of 

selected learning-style inventories, see Appendix c. 

Main-Frame computer: 
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The largest type of computer, usually capable of serving 

many users simultaneously with a processing speed about 

100 times faster than a microcomputer. (Time-Life Books, 

1986) 

Microcomputer: 

A desk top or portable computer, based on a micro

processor and meant for a single user. (Time-Life 

Bo01<:s, 1986) 

Microprocessor: 

A single chip containing all the elements of a 

computer's central-processing unit. (Time-Life 

Books, 1986) 

Menu-driven Program: 

A set of instructions which are built in to the 

program that allow the user to merely select from a 

list of options rather than remember the specific 

instructions. (Bur]<:e, 1982, p. 196) 



Off-line: 

Information stored in comput,er-readable form 

(punched cards, punched-paper tape, magnetic tape, 

diskettes, or disks), but not currently in the 

computer and therefore unavailable for direct 

access. (McKinley, 1984) When referring to a 

printer or other peripheral device, off-line is 

defined as being not ready to accept input/output 

from the computer. 

On-Line: 

Information currently in an active, mass-storage 

device and therefore available for direct access. 

(McKinley, 1984) When referring to a printer or 

other peripheral device, on-line is defined as being 

ready to accept input/output from the computer. 

output: 

Shorthand way of referring to any information, 

presented on the computer screen or in hard copy, 

which is the result of the computer following a set 

of instructions. (McKinley, 1984) 
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Program: 

1) A set of instructions prepared to provide a 

computer solution to a problem, by directing a 

computer to carry out a desired sequence of opera

tions. 2) To prepare such a set of instructions. 

(Chandor, 1981) 

Record: 

A collection of related items of data, treated as a 

unit; e.g., one line of an invoice may form a 

record; a complete set of such records may form a 

file. (McKinley, 1984) 

RETURN Key (also called the ENTER key): 

A key found on the right side of the computer's 

keyboard. It is used to indicate that the computer 

program should move on to the next step. 

Self-Report: 
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A method for assessing an individual's beliefs with 

information about those beliefs being reported solely by 

the individual. (Frey, 1986) 
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Self-starting Program: 

The computer normally requires that a specific set of 

instructions be entered before beginning to execute a 

program. A self-starting program is one where these 

instructions are hidden from the user so that all he/she 

need do is turn on the computer and the program will 

start automatically. This is also known as a turn-key 

system. 

Software: 

The category of computer components which is 

restricted to the instructions for the equipment 

(hardware). Typically, software can be divided into 

operating systems, computer languages and applica

tion programs. (McKinley, 1984) 

Transparent operation: 

An operation or set of operations that are executed by 

the computer ~1ithout the user's knowledge. Fo'r example, 

the user may only have to press one ]cey to add a student 

and have the computer execute the fifty or so steps 

needed to perform the function. These instructions are 

said to be transparent to the user. 



User-oriented: 

Implies that the user need not be an expert to use 

the system and that mista]{es are easily overcome or 

avoided by the system. (McKinley, 1984) 

Organization of Remaining Chapters 
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Chapter 2 presents a review of the literature 

related to diagnosing students' learning styles using a 

computer-based delivery system. It includes literature on 

research in learning styles, learning-style inventories, and 

the computer as an instructional tool. 

The research procedures for this study are discussed 

in Chapter 3. A description of the computer-based delivery 

system, procedures used in developing the self-reporting 

questionnaire, and the procedure for analysis of the data 

are included. 

The findings of the research data are presented and 

discussed in Chapter 4. Chapter 5 discusses and summarizes 

the findings. This chapter concludes with recommendations 

based on the findings of the study. 



CHAPTER 2 

REVIEW OF RELATED LITERATURE 

Introduction 

The literature reviewed in this chapter is divided 

into five categories. First to be reviewed is literature 

relating to the history of learning styles. Second, the 

benefits of matching instruction to a student's learning 

style is examined. Third is a review of literature pertain

ing to learning-style inventories and how they have been 

used to ascertain an individual's learning style. Related 

to this is the fourth section, which deals with the develop

ment of self-reporting, learning-style inventories. The 

fifth, and final, section of this chapter examines the 

traditional role of the computer as a teaching tool and as a 

tool for the management of instruction. This section also 

examipes the emerging role of the computer as a testing 

instrument. 

A History of Learning Styles 

James Keefe, in his chapter on Assessing Student 

Learning Styles: An Overview (1982b), describes a brief 

history of the study of a student's individual learning 
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style. Research on styles of learning can be found as early 

as 1892, with most of the early research (before 1940) being 

concerned with the relationship between memory and tradi

tional teaching methods. He further states that many of the 

findings on learning styles were conflicting "no doubt due 

in large part to the differences in the populations, 

learning materials, and test instrumentation that were 

utilized." (1979b, p. 4) 

In 1937, Allport used the term "cognitive style" to 

refer to "a quality of learning and adapting influenced by 

distinctive personality types". (Keefe, 1979b, p. 5) 

Research in cognitive styles continued through the 1940's 

and was greatly expanded after World War II. At this time, 

Asch and Witkin at Brooklyn College, Gardner, et. al., at 

the Menninger Foundation, and Kagan at the Fels Institute 

continued to expand our understanding of a student's cogni

tive style, introducing the terms field dependence

independence, differentiation-undifferentiation, and 

reflection-impulsivity. (Keefe, 1979b, p. 5) Since 1960, 

researchers have expanded our understanding of cognitive 

styles to include "selection strategies (scanning and 

focusing), open/closed mindedness, memory or retention 

styles, risk taking vs. cautiousness, and sensory modality 

preferences (kinesthetic, visual, and auditory)" among 

others. (Keefe, 1979b, p. 5) 
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Research into an individual student's learning style 

as it is known today has yielded many definitions of exactly 

what constitutes learning style. For example, Gregorc 

defines a learning style as "consisting of distinctive 

behaviors which serve as indicators of how a person learns 

from and adapts to his environment. It also gives clues as 

to how a person's mind operates." (1979a, p. 243) Hunt 

states that learning style "describeR a student in terms of 

those educational conditions under which he is most likely 

to learn. Learning style describes how a student learns, 

not what he has learned." (1982, p. 27) In order to show 

the diversity of learning style definitions, definitions 

proposed by several of these researchers have been detailed 

in Appendix A. Overall though, while these researchers' 

definitions are different, "all were concerned with how the 

mind actually processed information or was affected by each 

individual's perceptions." (Dunn, 1984, p. 11) 

One generally accepted definition, and the one to be 

used for this study, is provided by Keefe in student 

Learning styles: Diagnosing and Prescribing Programs. Keefe 

defines learning style as "characteristic cognitive, 

affective, and physiological behaviors that serve as 

relatively stable indicators of how learners perceive, 

interact with, and respond to the learning environment ... 

(1979b, p. 4) He further refines this by adding 



learning style is demonstrated in that 
pattern of behavior and performance by which 
an individual approaches educational 
experiences. Its basis lies in the struc
ture of neural organization and personality 
which both molds and is molded by the human 
development and the learning experiences of 
home, school, and society." (Keefe, 1985, p. 
141) 

The individual elements of learning style, 

cognitive, affective, and physiological, have also been 

defined and further divided into various sUb-categories. 
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As stated in Chapter I, cognitive style has been defined as 

"those information processing habits representing the 

learner's typical mode of perceiving, thinking, problem 

solving, and remembering," (Messick, 1976). This has been 

further broken into two major sub-categories, reception 

styles and concept-formation-and-retention-styles. 

Affective style has been defined as those "motivational 

processes (attention, activity, and interest) viewed as the 

learner's typical mode of arousing, directing, and sustain-

ing behavior," (Keefe, 1984, p. 48). The affective style 

has also been divided into two sub-categories, attention 

style and expectancy-and-incentive style. Finally, physio

logical style has been defined as those "biologically based 

modes of response that are founded on sex-related 

differences, personal nutrition and health, and reaction to 

the physical environment." (Keefe, 1984, p. 49) 
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Early research in the area of learning style focused 

primarily on cognitive style, but in recent years, more and 

more research has been conducted into the other areas of 

learning style. (Henson and Borthwick, 1984) The research 

being conducted has further refined each of the three areas 

discussed above. Further definition of each of the catego

ries, sub-categories and sub-groupings, along with the 

principal researcher or researchers in this area, is 

provided in Appendix B. 

Another area of research related to learning styles 

is that of the physical behavior of the brain in the 

learning process. Researchers have found many correlations 

between the physical function of the brain and a student's 

learning style. For example, Levy discusses the research of 

Gur and Reivich, who found that 

people differ in the asymmetry of blood flow to the 
two sides of the brain, and that those having an 
asymmetric flow in favor of the right hemisphere 
perform better on perceptual comp~~tion tasks ••. 

He continues by stating 

These differences suggest that whole-brain 
learning may be better accomplished for different 
people with dif:Eerent methods. In other words, the 
child with a biased arousal of the left hemisphere 
may gain reading skills more easily through a 
phonetic, analytic method, while the child with a 
biased arousal of the right hemisphere may learn 
better by the sight method. I am suggesting only 
that the gateway into whole-brain learning may 
differ for different children, not that one 
hemisphere or the other should be the object of 
education. (Levy, 1982, p. 181) 



For over 50 years, medical doctors have been 

developing the tools to examine the physical process of 

thought, beginning with the electroencephalogram (EEG) 
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developed by a German psychiatrist, Hans Berger. Since the 

development of the EEG, medical practitioners have added the 

CAT (computerized axial tomography) scanner, which combines 

computer technology with conventional X-rays to provide a 

cross sectional analysis of the brain, the PET (position 

emission tomography) scanner, which examines metabolical or 

chemical activity of the brain, and BEAM (brain electrical 

activity mapping), which provides a contour map of the 

electrical activity at the brain's surface, to name just a 

few. (Restak, 1982, p. 167) 

As to the current status of learning style research, 

Thomson states that 

More than 50 studies currently exist which report 
data on student learning styles. At least the same 
number can be found in the areas of brain behavior 
or hemispheric dominance and their relationship to 
information processing. The majority of these 
studies reflect a reasonable research base and 
convey significant amounts of information about 
learning style or cognitive style or brain behavior 
and learning outcomes. (1982, p. 220) 

He continues by commenting on future research, saying 

Much, however, remains to be accomplished. We 
must continue to build a solid research base for a 
fuller understanding of mind/brain functioning. We 
must continue to unlock the elusive secrets that 
explain the organizing elements of the mind . . . 

• • • We are most immediately concerned with certain 
specific questions: How does the mind develop ordering 
processes, or habits, or associations? What enhances 
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insight and divergent thinking? What stimulates memory 
or the acquisition of tactile skills? These understand
ings, as a sample, are important so that educators can 
worlc with, not against, the proclivities of students, 
individual by individual. (1982, pp. 220-221) 

While Thomson reflects some of the areas of interest 

specifically dir~cted toward learning styles and the 

behavior of the brain, Doyle and Rutherford suggest some 

other areas of research. 

It is their contention that the application of 
work on matching learning and teaching styles will 
gain potential significance as it is linked more 
directly to recent research on classroom processes 
(see Doyle, 1981; Good, 1982). More needs to be 
lOlOwn, that is, about how matching works in class
rooms and how attempts to match learning and 
teaching styles interact with other factors that 
operate in classroom environments. (1984, p. 23) 

In summary, research into how students internalize 

and retain information has continued since the late 1800's. 

This research has been varied and has provided a number of 

different interpretations as to exactly what constitutes a 

learning style. Also, research continues on how learning 

styles are affected by or affect physical brain behavior. 

Therefore, researchers in the field continue to develop new 

instruments such as learning-style inventories as tools to 

examine methods of maximizing instruction through the use of 

individual learning styles. 



Benefits of Matching Instruction 
to a Student's Learning Style 
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Rita Dunn has identified three questions, or 

factors, to be examined when considering the benefits of 

teaching using a student's learning style. The questions to 

be examined are as follows: does teaching through learning 

style 1) increase academic achievement, 2) improve students' 

attitudes toward school, and 3) reduce ·discipline problems? 

(Dunn, 1982)0 

When examining various learning styles.and their 

effect on achievement, researchers have found that students 

do "learn more, more easily, and remember when they are 

taught through their preferred learning styles." (Dunn, 

1982, p. 143) This increase in achievement occurred across 

content areas and across grade levels. 

For example, in elementary education, Carbo (1980) 

found that when reading treatments were matched to the 

students' perceptual preferences, the students scored 

significantly higher reading scores. Other studies on 

physiological learning styles have shown that matching a 

student with his/her preference for light level (Krimsky, 

1982) or with the student's need for sound or quiet (Pizzo, 

1981) have resulted in significantly higher reading levels. 

These studies also found that when there was a mismatch 

between the student's learning style and the teaching method 



used, the students achieved less than those in the group 

where the learning and teaching styles were matched. 
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Studies in secondary education have also shown 

significant increase in student achievement when the 

student's learning style is matched with the teaching method 

being used. For example, when examining the use of 

inductive and deductive materials to te~ch biology, Douglas 

(1979) found that student achievement increased when 

students who had been identified as deductive reasoners used 

deductive materials and inductive reasoners used inductive 

materials. Mismatching the students and the resources used 

yielded less academic achievement. 

In a similar study of matching a student's style 

with the instructional materials being used, Tannenbaum 

(1982) examined the use of certain instructional materials 

with students who had been identified as being either field 

dependent or field independent. It examined 100 high school 

students enrolled in nutrition classes. The study found 

that, when students ~lere matched with "complementary" (field 

dependent or field independent) resources, they achieved 

significantly higher scores. As in the study performed by 

Douglas, Tannenbaum found that if the students were mis

matched, they scored significantly below those students who 

had been matched to their field dependence/independence 

preference. 
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- The previous studies examined matching a particular 

instructional method with an identified, learning-style 

preference. Other studies have examined matching the 

learning style of the instructor with those of the students. 

One such study, performed by Cafferty (1980), examined 

matching the cognitive styles of instructors with those of 

the students. She found that the greater the match between 

a student's cognitive style and the cognitive style of the 

instructor, the higher the grade-point average of the 

student. Again, the greater the mismatch between the 

styles, the lower the student's grade-point average. 

Studies have also shown that the increase in student 

achievement when styles are matched with instructional 

methods continues past the elementary and secondary levels 

to the post-secondary level. Domino (1970) and Farr (1971) 

found that when students were matched with their perceived 

learning styles, they performed better than if they were 

taught using a method that did not match their style. In 

summary, research has shown that, when the instructional 

methods used in the classroom are matched with the learning 

style of the individual student, achievement in the class

room increases. 

When examining students' attitudes toward school, 

studies have found that "youngsters' attitudes about their 

schools, their instructors, and learning improve when they 



are taught by methods, resources, or programs that respond 

to their unique characteristics." (Dunn, 1982, p. 144) 
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While studying learning styles for different subject 

areas, Copenhaver (1979) found that when a student's 

learning style was similar to that of the instructor, she/he 

had a more positive attitude toward the material being 

learned. Similarly, pizzo (1981) found that, not only were 

higher reading scores attained when sound/quiet preferences 

were matched, but that the student's attitude scores also 

increased. 

Finally, matching a student's learning style has 

been shown to reduce discipline problems in the school. For 

example, Dunn, Price, and Sanders (1981) found that 

in addition to reductions in truancy, fewer 
discipline problems, and the need for fewer motiva
tional influences, one alternative junior high 
school in New Yor]c City reversed negative achieve
ment, attitude and behavior trends of delinquent 
adolescents merely by teaching them through their 
learning styles. (Dunn, 1982, p. 144) 

Another study conducted by Lynch (1981), examined 

the relationships between the physiological learning style 

of time preference, attendance, and achievement among 

students that had been identified as chronic truants. Lynch 

found that if the truant students were matched for their 

particular time-of-day preference, they attended school much 

more frequently. Other studies (Carruthers and Young, 1980; 

Cavanaugh, 1981) have also found "not only significant 

academic gains but a decline in truancy and discipline 



problems" (Dunn, 1982, p. 144) when students were matched 

with their particular learning style. 
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Each of these studies has examined a different 

aspect of learning style at different academic levels. They 

have found that by matching a student with his/her learning 

style, 1) the student's attitude toward school improves, 2) 

discipline problems decrease, and 3) achievement increases. 

All of these factors can be considered as beneficial to 

academic achievement. 

Learning-style Inventories 

As was discussed in the previous sections, there are 

many different aspects to an individual's learning style. 

In order to identify these various aspects, a number of 

instruments have been developed. These instruments vary in 

the method of data collection, the aspect of learning 

style(s) being examined, and the end report generated. 

However, the inventories can be split into two major 

categories, observational and self-reporting. 

Researchers such as Hunt, French, and Ramirez and 

casteneda use direct observational instruments in which the 

instructor or a trained observer examines the students' 

behavior. This type of instrument can sometimes be very 

demanding for the person performing the rating and may take 

several hours to complete (Kirby, 1979). Self-reporting 

instruments, on the other hand, are generally considered 
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easier to administer and to score. Instruments of this 

nature have been developed by Canfield and Lafferty, Dunn 

and Dunn, Gregorc, Kolb, and Schmeck (Dunn, 1984) while some 

researchers, such as Hill, have combined both methods. 

(Kirby, 1979) A listing of some of the available learning

style inventories and the elements of style they examine can 

be found in Appendix c. 

Whatever the method used, the instruments that have 

been developed have a common factor in terms of reporting 

information. In general "information from such surveys can 

be placed on some sort of profile, in at least one survey 

called a 'map. '" (Kirby, 1979, po 46) These learning-style 

maps may 

serve as a guide to learners or trainees and their 
facilitators. As a guide, it gives information 
about a person's present learning style rather than 
labeling the person for life as if there were no 
chance to change in some degree. (Kirby, 1979, p. 
46) 

Because a majority of the available instruments are 

self-reporting, and both observational and self-reporting 

inventories deliver much the same type of information to the 

instructor, for the purposes of this study, the self-report

ing instruments will be examined in greater detail. 

Can a student accurately identify his/her learning 

style using a self-reporting inventory? Rita Dunn, after 

testing more than 350,000 students, states that "most do, 

some don't, and others for only part of their style." (Dunn, 



1984, p. 12) She continues by explaining that in 

experimenting with the various elements of learning style, 

no one is affected by all those variables; most 
people respond strongly to between 6 and 14. When 
an element is important to a person he/she can 
verbalize preferences and dislikes. When an slement 
is unimportant, people are unaware of any reaction 
to it and, therefore, cannot respond knowledgeably 
to questions about it. In such cases, individuals 
are likely to respond, "It depends ••• ," "It doesn't 
matter!" or "I don't know!" (Dunn, 1984, p. 12) 
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Studies that have used self-reporting questionnaires 

(Domino, 1970; Farr, 1971; Cafferty, 1980; Lynch, 1981; 

Pizzo, 1981; and Krimsky, 1982) have placed students in 

situations whe:t'e they were matched with their identified 

style as well as being mismatched with their style. These 

studies "revealed that when taught as they had indicated, 

'students did, indeed, achieve better than when they were 

taught in ways that differed from their preferences." (Dunn, 

1982, p. 143) Thus, IUwhenever an element is either a strong 

positive or negative preference, students can identify it." 

(Dunn, 1984, p. 12) 

Development of Self-reporting Inventories 

Due to the diversity of learning styles, it is very 

difficult to develop one instrument that is capable of 

collecting all of the data necessary to predict each element 

of style. Keefe, in discussing the development of a learn

ing-style inventory for the National Association for 

Secondary School Principals (NASSP) task force, reports that 



"thirty-one cognitive, affective, and physiological style 

variables are now under investigation." (1985, p. 141) 
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One such inventory, the Learning Style Inventory, 

developed by Rita Dunn, Kenneth Dunn, and Gary Price in 1975 

examines 24 areas that were derived from a content and 

factor analysis. These areas include 

(a) immediate environment - sound, light, tempera
ture, and design; (b) emotionality - motivation, 
persistence, "responsibility, and the need for 
structure or flexibility: (c) sociological needs -
self, peers, adults, and/or varied; and (d) physical 
needs - perceptual preferences, time of day, food 
intalce, and mobility. (Price, 1982, p. 115) 

Development on this particular instrument was begun 

by Rita Dunn in the early 1970's when she examined the 

available research and identified certain areas of learning 

style. An initial instrument of 223 items was developed to 

identify these areas and administered to several hundred 

individuals. Reliability analyses were performed on the 

items to determine those that exhibited the highest internal 

consistency within each of the areas. These were then used 

to develop the 1975 version of the Learning Style Inventory. 

(Price, 1982, p. 115) 

A new set of items was developed for tactile and 

kinesthetic preferences and was added to the Learning Style 

Inventory in a 1978 version. Since that time, in one form 

or another, the inventory has been administered to over 

350,000 students. (Dunn, 1984, p. 12) The Dunns and Price 

have continued using a factor-analytic model to develop an 
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adult inventory, the Productivity Environmental Preference 

Survey (PESP). (Price, 1982, p. 117) 

A similar instrument, developed by Renzulli and 

smith and also called the Learning Styles Inventory, "is a 

researched-based instrument designed to guide teachers in 

planning learning experiences that take into account the 

learning-style preferences of students within their 

classr.ooms." (Smith and Renzulli, 1984, p. 47) This instru

ment "consists of 65 items that provide information about 

student attitude toward lecture, projects, drill and 

recitation, peer teaching, discussion, teaching games, 

independent study, simulation, and programmed instruction." 

(smith and Renzulli, 1984, p. 47) One version, to be used 

in this study, is a self-reporting, self-scoring inventory. 

The initial studies of this inventory were conducted by 

smith in 1976. In addition to including the validity and 

reliability data, 

this study examined the relationship of learning 
style matching to student achievement, motivation, 
and interest in subject matter, [as determined by 
the Learning Style Inventory] as well as the 
relationship between traditional measures of school 
success and specific achievement, motivation and 
interest. overall, the results of the study 
confirmed the fact that learning style matching 
significantly enhances educational outcomes. (smith 
and Renzulli, 1984, p. 48) 

Each of the inventories discussed above took several 

years to develop and are offered here as an indication of 

the developmental process necessary to create a learning-
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style inventory. Development continues on instruments 

designed to identify all of the learning-style elements 

mentioned by Keefe above. For example, the NASSP task force 

is committed to a diversified measurement approach. 
Conventional paper and pencil versions of the 
instrument will be developed but the technology will 
be both computer-mediated and multi-sensory. 
Microcomputer software will be written to provide 
easy scoring, performance profiles, and eventually a 
sophisticated information management system. (Keefe, 
1985, p. 143) 

Keefe continues by stating that 

providing quality information to teachers and 
administrators about learning skills, preferences, 
strengths and weaknesses of individual learners is a 
challenging task. Malting that information available 
to local schools both conveniently and cost effec
tively is an even more demanding challenge. The 
ultimate goal of the task force is to develop a 
second generation learning style instrument that 
moves beyond the existing technology and offers 
teachers and learners a worJtable diagnostic tool for 
more personalized education. (1985, p. 143) 

Computers In Instruction 

One means of individualizing instruction is through 

the use of the computer. In an introduction to a special 

theme issue of the Educational communication and Technology 

Journal on computers and individual differences, Carol 

carrier states that 

with the exception of the teacher, no other delivery 
system equals the computer in its potential to 
accommodate the needs of the individual learner. 
Shalvelson and Salomon observe that until now, no 
technology has been capable of "learned interaction" 
(1985, p. 4) with students. The computer can 
collect data about the individual student on a 
continuous basis and respond appropriately. In 



doing so, the computer simulates the activities of 
the expert teacher by diagnosing needs and prescrib
ing, delivering, and evaluating different instruc
tional sequences for different students. (1985, p. 
155) 
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To provide individualized instruction, computers are 

being introduced into the schools in increasingly larger 

numbers. One study of computer use in the school performed 

by the center for Social Organization of Schools at Johns 

Hopkins University found that in 1983 there were 

250,000 computers in kindergarten through grade 12. 
Two years later, that number had quadrupled to more 
than one million computers. Three fourths were 
schools that hadn't previously owned personal 
computers but are now buying them four, six or even 
15 at a time. (Spencer, 1986, p. 153) 

As their numbers increase, it is important to 

examine the current use of computer technology in instruc-

tion. Traditionally, the computer as an instructional tool 

has been used in one of the following forms: computer-

assisted instruction, computer-managed instruction, and the 

computer as a testing instrument. These functions are known 

collectively as computer-based instruction or computer-based 

training. 

Computer-Assisted Instruction 

Computer-assisted instruction has been defined as 

a teaching process directly involving the computer 
in the presentation of instructional materials in an 
interactive mode to provide and control the 
individualized learning environment for each 
student. These interactive modes usually are 



subdivided into drill-and-practice, tutorial, 
simulations and gaming, and problem-solving. 
(Splittgerber and s-tirza]ter, 1984, p. 37) 
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Thus, the key components of computer-assisted 

instruction are: 1) the material presented is usually of an 

instructional nature, 2) the computer must react immediately 

to the student's requests or responses, and 3) benefits are 

inherently directed to the student (not the teacher). 

(Leiblum, 1982, p. 127) 

While specifying the advantages of using a computer 

to teach, Carrier, Davidson, and Williams state that 

a major advantage of computer-based instruction over 
less interactive forms of mediated instruction is 
the potential to systematically provide for dif
ferent needs and abilities. For example, the 
computer might select and present text written at 
different reading levels in response to an initial 
diagnosis of each student's reading ability. 
Students who have difficulty interpreting visual 
information might be provided with help screens 
while those skilled in this behavior might be 
provided with a more streamlined version of the 
instruction. No existing technology offers more 
opportunities to respond to individual needs than 
the computer. (1985, p. 199) 

Ross, McCormick, Krisak, and Anand describe further 

advantages of computer-assisted instruction. 

Compared to conventional teaching methods such as 
lecture and discussion, computer-assisted instruc
tion (CAI) offers the important advantage of being 
able to adapt materials to the needs of each 
student. Further, such adaptations can be made and 
refined "on line" as learner needs change over the 
course of a lesson. (1985, p. 169) 
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This individualization of instruction through the 

use of computer-assisted instruction can be carried out in a 

number of ways. 

First, there is individualization of pace. 
Presented with exactly the same sequence of 
exercises, each student will work through them at a 
slightly different rate. 

Second, there is individualization of response. 
The responses of each student can be dealt with in 
different ways. A test of the richness of computer
assisted instruction programs is the variety of 
responses a student is permitted to malee. 

Third, individualization taJees place at the 
level of giving feedback to the student when an 
error has been made. One important future direction 
of computer-assisted instruction is enriching the 
variety of feedbacle given to students contingent 
upon their anSl;'1ers. 

A fourth sense of individualization may be found 
in presentation of different sleills. Thus, a good 
curriculum in many subjects will be constructed so 
that a student who is better at one skill than 
another will progress at a different rate and with a 
different number of exercises in the different 
sleills. (Suppes and Fortune, 1985, p. 30) 

However, Ross, et. al., point out that 

although considerable worle has been done in develop
ing CAI models that vary amount or difficulty of 
instruction based on achievement outcomes (e.g., 
Carrier, Davidson, Higson, & Williams, 1984; Ross, 
1984; Tennyson & Rothen, 1979), little attention has 
been given to individual differences in back-ground 
and interests. (1985, p. 169) 

Also, Belland, Taylor, Canelos, Dwyer, and Baker, 

while examining the development of programmed instruction 

and its effect on computer-assisted instruction, found that 

the early research on programmed instruction 
(Skinner, 1958) was based on empirical benefits of 
errorless learning, immediate feedback, and self-



paced learning. The Personalized System of Instruc
tion (PSI) developed by Kellor (1974), and the 
Individually Prescribed Instruction System (IPI) 
developed by Glasser (1968) both have as their 
theoretical basis the notion of the benefits of 
self-pacing. • • • Early work in the area of 
computer-assisted instruction (CAI) adopted the 
principles of programmed instruction and therefore 
att~mpted to adjust for individual learning dif
ferences by self-pacing options for varying degrees 
of feedback (Atlcinson, 1968) (as quoted by Belland, 
et. al., 1985, p. 186) 

In summary, the various forms of computer-assisted 
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instruction (drill-and-practice, tutorial, simUlations and 

gaming, and problem-solving) have been used to provide some 

measure of individualization in terms of the instructional 

software created. However, this individualization has 

traditionally been through self-paced learning or by varying 

the degree of difficulty or amount of instruction. 

Computer-Managed Instruction 

Another common use of the computer in education is 

as a manager of instruction. A loose definition of 

computer-managed instruction states that 

in computer-managed instruction the computer 
performs various management tasks related to 
individualized study courses. This management 
responsibility includes: handling entrance level 
testing and testing related to student progress 
during a course; the reference of students to 
instructional material found outside the computer 
based on students performance on a test; and finally 
the handling of a final examination. (Leiblum, 1982, 
pp. 129-130) 

When identifying instructor and group roles in 

computer-based training, Barbara McCombs provides seven 



theoretically based compu'ter-managed instructional roles. 

These roles are concerned with arranging instruction 

so that the desired student learning takes place. 
The primary instructor roles from the cognitive or 
information processing framework were those con
cerned with facilitating active student learning. 
That is, from behavioral learning theory two roles 
were identified and classified in the category of 
Learning Manager: Planner of classroom operations 
and Implementor of CMI plans/monitor of student 
performance and progress. From cognitive learning 
theory five roles were identified and classified in 
the category of Learning Facilitator: Evaluator of 
individual student performance and provider of 
motivational performance feedbac]t, Diagnostician of 
individual student learning problems, Counselor and 
advisor of individual students as to appropriate 
learning and study strategies, Remediator of 
individual-student-learning problems by prescription 
or administration of specially tailored strategies 
and resources, and Modeler/Tutor of new information, 
skills, and personal responsibility. (McCombs, 1985, 
p. 160) 

In order to carry out these roles, the computer 

performs three functions: 

1. Diagnostic testing of the students to determine 
what they know. This step assumes that the 
curriculum has been translated into groups of 
measurable learning outcomes, that an 
appropriate instructional sequence has been 
determined, and that test items based on those 
outcomes have been developed. Diagnostic 
testing does not require a computer, but the 
computer maltes the whole process more manageable 
by facilitating the development and scoring of 
tests. 
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2. The second function of CMI is instructional presc
ription. The information generated by .the 
diagnostic test is used in "prescribing" a student's 
course of studies. This stage assumes that design 
technology has been applied in two ways: that 
replicable instruction has been developed or 
selected, and that the instruction is cross
referenced to the objectives. 
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3. A third function of CMI is student progress report
ing and information management with regard to the 
efficiency and effectiveness of the curriculum. 
Stude.nt performance· is reported as the obj ecti ves 
mastered along with the time interval between the 
assignment and mastery. This information can be 
used to improve the effectiveness of instruction and 
to aid in instructional planning. (Wagner, 1985, pp. 
26-27) 

Thus, to be a planner, implementor, evaluator, 

diagnostician, counselor, remediator, and modeler/tutor of 

instruction, a computer-managed instructional system must 

have many elements designed to act together. While Leiblum 

states that "there is much disagreement about what 

constitutes a CMI system" (1982, p. 129) he provides twelve 

general elements (Appendix J) which constitute a functional 

definition of computer-managed instruction. Thus, "if an 

application uses the computer to perform one-or more of the 

listed functions, without providing direct instruction, it 

may be classified under the heading, 'CMI function.'" 

(Leiblum, 1982, p. 129) It is important to note that six of 

these elements (item banking, item generation, test genera

-tion, assessment, reporting, and evaluation) are related to 

using the computer as a testing or evaluation instrument, 

the third role of computers in instruction. 

The Computer as a Testing Instrument 

The process of testing and evaluation has undergone many 

developments over the years. A brief history provided by 

Borich and Jemel]ca states that 



in the first three decades of this century the 
measurement of human abilities gre't'l out of the early 
work of Binet, Thorndike, and Thurstone. This newly 
developed measurement technology had much appeal to 
educators and was assimilated into educational 
practice, giving rise to the development of 
standardized tests that made possible large-scale 
testing programs. The accreditation movement also 
flourished during this period and with the develop
ment of formal policies for colleges and schools, 
program evaluation gained a foothold in education. 
In 1947 the Educational Testing Service (ETS) was 
established. A national system of research and 
development centers and laboratories was created in 
1966 that provided additional momentum to the field 
of evaluation through evaluation projects and 
contributions to evaluation methodology. (1981, p. 
163) 

While in no way comprehensive, this brief insight 

into the development of evaluation defines the study of a 

process "in which data are obtained, analyzed, and synthe

sized into relevant information for decision making." 

(Borich and JemelJ~a, 1981, p. 161) It is the collection, 

analysis, and synthesizing of data about a student's 

learning style, and the way in which the computer might be 

utilized, that is of interest to this study. 
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Bloom, Hastings, and Madaus have expanded this basic 

definition to include five different facets of evaluation. 

Their vie~., of evaluation consists of the following 

activities: 

1. Acquiring and processing the evidence needed to 
improve students learning and teaching. 

2. Employing a great variety of evidence beyond the 
final paper and pencil examination. 



3. Clarifying the significant goals and objectives of 
education and determining the extent to which the 
students are developing in these desired ways. 

47 

4. Instituting a system of quality control in which it 
may be determined at each step in the teaching
learning process whether the process is effective or 
not and if not, what changes must be made to insure 
effectiveness. 

5. And, ascertaining whether alternative procedures are 
equally effective or not in achieving a set of 
educational ends. (1971, pp. 7-8) 

The computer has been increasingly used as a tool 

for evaluation, beginning in the 1950s and 1960s with the 

PLATO and TICCIT computer systems. Both systems were based 

on the behaviorist philosophy and "depended heavily on the 

specification and breaking down of content into discrete 

learnable units having measurable outcomes, for which the 

concept of behavioral objectives was ideally suited." 

(Borich and Jemelka, 1981, p. 164) 

since the computer's first use as a testing instru-

ment, it has undergone a number of changes from being used 

as a simple scoring device to adapting test items to the 

ability level of the student. (see Figure 1) The remainder 

of this section will therefore examine the development of 

the computer as a testing instrument, and how it pertains to 

individual learning-style inventories. 

Wood states that "the use of computers in testing 

developed out of computer-assisted instruction." (1984, p. 

177) However, 



these early computer applications, which emphasized 
drill and practice, did little to enhance the 
educational process beyond supporting more efficient 
use of the classroom teacher's time. critics 
described early computer-assisted instruction and 
testing programs as "sophisticated page-turners." 
(1984, p. 177) 

One method of making more effective use of the 

instructor's time was to use the computer as a scoring 
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device. "Computer test analysis and reporting provides 

useful information that many teachers have not found the 

time to calculate on their own." (Ebel and Frisbie, 1986, p. 

329) 

At first, computer scoring was accomplished through 

the use of scanners connected to large, main-frame 

computers. Recent developments in technology have reduced 

the size and cost of these scanners such that small scanners 

that can be connected to a microcomputer are now available. 

These microcomputer/scanner systems allow the user 

to feed the answer sheet into the scanner and have 
responses and test score stored in the computer in a 
matter of minutes and seconds. Once the information 
is stored in the computer, score rosters, test 
statistics, item statistics, and interpretive 
reports can be printed ••• (Ebel and Frisbie, 1986, 
p. 329) 

Another early use of the computer was that of a 

delivery device. In these early computer-assisted tests, 

the computer delivered "an e:lcisting test via computer (most 

often a microcomputer) rather than in a paper-and-pencil 

format. The test is modified little, if at all, from its 

printed version." (Wood, 1984, p. 177) 



Figure 1. 

Historical Development of the 
Computer as a Testing Instrument 

Traditional Paper-and-Pencil Tests 

Delivery of Traditional Testing Via Computer 
(computer scoring/delivery via computer) 

Computer-Based Test Interpretation 

Computer-Assisted Test Construction 

Tailored Testing 

Computerized Adaptive Testing 
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Thus, in the early stages of its development, 

computer testing modeled traditional paper-and-pencil 

testing. Unfortunately, utilizing a computer to test using 

multiple choice, true/false, and fill-in-the-blank type 

questions has the same inherent problems as traditional, 

paper-and-pencil testing. One major problem, 

arising because the same test items are given to all 
examinees, is that many examinees receive items that 
are too easy or to~ hard. If test items are too 
difficult, an examinee may resort to random guessing 
or omission of items. If the items are not 
difficult enough, the test might not be challenging 
to the examinee. This results in scores containing 
more error at the extremes of the ability range, 
indicating that the test is most accurate for 
average ability examinees. This restricted range of 
accuracy is reflected in lowered test reliabilities. 
(McKinley and Reckase, 1980, pp. 193 - 194) 

However, computer-assisted tests did offer several 

benefits over traditional paper-and-pencil testing. These 

benefits include: flexibility in scheduling, rapid score 

reporting, and flexibility of reporting, which reduces 

administrative time. (Wood, 1984 pp. 177-178) 

In order to ta]ce advantage of the flexibility of the 

computer, developers began to examine other ways to use the 

computer as a testing instrument. One advancement expanded 

the reporting capabilities to include computer-based test 

interpretation. 

These interpretations range from simply indicat
ing the categories or groupings associated with 
given test scores to providing recommendations for 
counseling approaches and treatments. (Wood, 1984, 
p. 178) 
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The next step in the development process was to use 

the computer to assis'c in the generation of tests. The 

simplest form of computer-assisted test construction 

involves the use of the computer to randomly sample, 
from an item bank, items that have been classified 
by content area. The computer then prints out the 
test it.ems on a test form, and the test is 
administered in the traditional manner. (McKinley 
and Rec](:ase, 1980, po 194) 

A more complex version uses the computer to "sample, from an 

item bank, items classified both by content area and by 

difficulty." (McKinley and Reckase, 1980, po 194) 

These developments have led to the creation of 

tailored testing procedures. Tailored testing was designed 

to "minimize errors of measurement by administering to each 

examinee only items of appropriate difficulty. This is 

accomplished by selecting for administration items that 

maximize the information about an examinee's estimated 

ability level." (McKinley and Rec](:ase, 1980, p. 194) 

Implementing this procedure usua~ly requires a 

computer, as tailored testing 

is often based on item characteristic curve (ICC) 
theory (Lord, 1952; Lord & Novick, 1968), which 
involves mathematical models of sufficient sophis
tication as to require the use of a computer. One 
requirement for the use of the computer is the 
estimation of certain item characteristics. These 
item characteristics usually include the item's 
difficulty parameters, b; discrimination parameter, 
a; and guessing parameter, c. • . • 

Another step which requires computer capabilities is 
the operation of the tailored test procedures on an 
interactive basis with the examinee. This is done 
by a program that selects the items to be 



administered, administers the selected items, scores 
the responses, and computes estimates. (McKinley 
and Rec]ease, 1980, p. 195) 

Tailored testing has become known as computerized, 
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adaptive testing (Weiss and Kingsbury, 1984). Through 

advancements in item-response theory, computerized, adaptive 

testing has used the computer 

to present each test item, score each response, and 
then select the next item that will be most 
appropriate for the candidate. Adaptive testing 
seeles to present only items that are appropriate for 
the test taker's estimated level of skill or 
ability. Questions that are too easy or too 
difficult for the candidate contribute very little 
information about that person's ability. (Green, 
Bock, Humphreys, Linn, and Reckase, 1984, pp. 347) 

In describing adaptive testing in greater detail, Green, eta 

al., state that 

each person's first item on an adaptive test 
generally has about medium difficulty for the total 
population. Those who answer correctly get a harder 
item; those who answer incorrectly get an easier 
item. After each response, the examinee's ability 
is estimated, along with an indication of the 
accuracy of the estimate. The next item to be posed 
is one that will be especially informative for a 
person of the estimated ability, which generally 
means harder questions are posed after correct 
ans't'lers and easier questions after incorrect 
answers. The change in item difficulty from step to 
step is usually large early in the sequence, but 
becomes smaller as more is learned about the 
candidate's ability. The process continues until 
there is enough information to place the person on 
the ability scale with a specific level of accuracy, 
or until a more pragmatic criterion is achieved. 
(Green eta al., 1984, pp. 347-348) 

Computerized, adaptive testing offers advantages in 

two areas. The first area deals with the assignment of 

grades, and the second deals with measuring an individual's 
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change in achievement. The assignment of grades usually 

means assigning students, whose achievement has been 

measured on a continuous scale, to a few grade classes such 

as the letter grades A through D. This method of assigning 

grades usually leads to two problems. The first problem 

arising from conventional grading measures comes 

from the fact that the length of a conventional test 
is fixed, hence the same for all examinees. To 
provide the information needed for making accurate 
classifications around a single cutting score, the 
items in a conventional test should all have a 
difficulty level equal to the difficulty implied by 
the cutting point. (Brinbaum, 1968, p. 450) •..• 
To classify students into more than two categories, 
as in the grade assignment problem, would require a 
conventional test with an adequate number of items 
clustered around each of the boundary points between 
grades. • • • Vale (1977) demonstrated that fixed
length adaptive tests provided more accurate classi
fications when two cutting points are involved than 
ei ther a pealted conventional test or a conventional 
test with a bimodal distribution of item difficul
ties ••. (Weiss and Kingsbury, 1984, p. 368) 

The second problem of assigning grades using a traditional 

method 

is that of deciding how to grade students whose test 
scores are very near a grade boundary. This results 
in the frequent complaint "her score was only one 
point different from mine and she got an A and I got 
a B." The use of number-correct/proportion-correct 
scoring of conventional tests highlights this 
problem because a student's number-correct score can 
exactly match the cutoff score defining the boundary 
between two grade classifications. (Weiss and 
Kingsbury, 1984, p. 368) 

A modification of adaptive testing called the 

adaptive grading test (AGT) provides a solution to these two 

grading problems. 



By selecting for each student a test with item 
difficulties pealted at the student's achievement 
level, AGT puts the precision of measurement· where 
it is needed. The result is a very efficient 
procedure for grade assignments, one that will 
administer tests that are only as long as required 
for each student. In addition, grade classifica
tions can be made with a known, and in many cases, 
predescribed level of confidence. By identifying 
students whose achievement levels are at or near a 
grading boundary, the method allows the instructor 
to determine whether additional testing is 
appropriate to achieve a high-confidence grade 
classification for a given student. (Weiss and 
Kingsbury, 1984, p. 370) 

The second advantage of computerized-adaptive 

testing as mentioned above is that of accurately assessing 

the change in an individual's achievement level. This 

assessment 

might be considered to be the essence of measuring 
the effects of instruction, particularly where the 
instructional process is sufficiently flexible to 
allow for individual differences in rates of 
learning and where these individual differences are 
important data for diagnostic purposes. (Weiss and 
Kingsbury, 1984, p. 370-371) 

54 

One form of adaptive testing, adaptive self

referenced testing (ASRT), can create a "coherent and 

feasible procedure for measuring changes in achievement due 

to instruction." (Weiss and Kingsbury, 1984, p. 371) This 

method uses computerized, adaptive testing to obtain 

estimates of achievement level from a calibrated 
domain of items on occasions separated by time. 
Change is measured as the difference between 
estimated achievement levels for two occasions. . . 
Individual growth curves and other change functions 
can be estimated by obtaining multiple measurements 
of achievement over time. (Weiss and Kingsbury, 
1984, p. 371) 
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By utilizing the advantages of computerized-adaptive 

testing, "at the individual level, diagnostic data from ASRT 

(particularly with the use of multiple content areas) should 

be useful to the teacher on a day-to-day basis in designing 

and guiding the instructional process individually for each 

student ... (weiss and Kingsbury, 1984, p. 373) 

The Use of the Computer with Learning-style Inventories 

The use of the computer with learning-style inven

tories began by paralleling the development of the computer 

as a testing instrument. It made use of the computer by 

providing scoring and reporting functions. (see Figure 2) 

Inventories of this nature include Cognitive style Mapping 

Inventory and the Learning Style Inventory and Productivity 

Preference Survey created by Dunn, Dunn, and Price (Keefe, 

1982a, p. 228) These inventories also provide expanded 

reporting capabilities. 

Some inventories are available in both a self

reporting and computerized form. For example, the Learning 

Styles Inventory created by Renzulli and smith is available 

in a self-reporting form and is also "prepared on optical 

scanning sheets and are scored by computer." (Smith and 

Renzulli, 1982, p. 47) The Renzulli and smith inventory 

also begins to take advantage of computer-based test 

interpretation by preparing several reports. These reports 

contain scores for individual students, learning-style 
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Figure 2. 

Historical Use of the computer with 
Learning-style Inventories as Compared with the 

Use of a Computer as a Testing Instrument 

Computers and Testing 

Paper-and-Pencil 
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Delivery Via Computer 

Computer-Based 
Test Interpretation 

Computer-Assisted 
Test Construction 

Tailored Testing 

Computerized Adaptive 
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Paper-and-Pencil 
Inventories 

Scoring Via Computer 
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preferences of individual students, students who find each 

approach in the pleasant range, students who find themselves 

in the unpleasant range, a profile of each student's learn

ing-style preferences, a class profile of learning-style 

preferences, and a profile of teaching styles. (Smith and 

Renzulli, 1982, pp. 47-48) 

However, the current inventories which use computers 

do not take advantage of all the capabilities of the 

computer. No inventories could be found which are delivered 

and scored via the computer. Thus, they do not take 

advantage of the rapid computational abilities of the 

computer, since the inventories must be mailed to the 

distributors for scoring. Also, the current inventories can 

not take advantage of flexibility in scheduling of inven

tories or in allowing the student to· complete the inventory 

at his/her own rate. 

Summary 

In summary, this chapter has examined the history of 

learning styles and some of the benefits of matching a 

student's learning style with teaching style. It has also 

examined the use of learning-style inventories to assess the 

various factors of learning style. 

Finally, the chapter examined the computer as a 

testing instrument in general and explored some of the 

current uses of computers to deliver a learning-style 



inventory. However, in order to ta]ce full advantage of the 

computer in a testing situation, research and development 

needs to continue to examine ways that the flexibility of 

the computer might be used in delivering learning-style 

inventories. As was stated earlier, groups such as the 

NASSP national task force on learning styles are 

committed to a diversified measurement approach. 
Conventional paper and pencil versions of the 
instrument will be developed but the technology will 
be both computer-mediated and multi-sensory. 
Microcomputer software will be written to provide 
easy scoring, performance profiles, and eventually a 
sophisticated information management system. (Keefe, 
1985, p. 143) 
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CHAPTER 3 

RESEARCH PROCEEDURES 

Introduction 

This study, descriptive in nature, was designed to 

ascertain the perceptions, of selected secondary school 

students and instructors, of the feasibility of administer

ing a learning-style inventory using a computer-based 

delivery method. To obtain this information, an attitudinal 

survey was used. This chapter includes a description of: 

the general learning-style inventory used, the student 

booklet for the paper-and-pencil version of the inventory, 

the student and instructor program for the computer-based 

version, the instructor package, and the sampling methods 

used. Also included in this chapter are the formats of the 

questionnaires used, and procedures for analysis of data. 

Renzulli and Smith Learning Styles Inventory 

General Introduction 

The learning-style inventory used in this study is 

one developed by Renzulli and Smith. Titled The Learning 

Styles Inventory: A measure of student preference for 

instructional techniques (Renzulli and Smith, 1979), it 
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is a tool for teachers to look at the range of 
instructional strategies used in their classrooms. 
The profile of instructional styles resulting from 
this procedure can be compared to individual student 
preferences and can serve to facilitate a closer 
match between how teachers instruct and the styles 
to which students respond most favorably. (Smith and 
Renzulli, 1982, p. 47) 
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The instrument solicits information on nine instruc-

tional areas. The areas examine a student's attitudes 

toward: lecture, projects, drill and recitation, peer 

teaching, discussion, teaching games, independent study, 

simulation, and programmed instruction. (Smith and Renzulli, 

1982, p. 47) 

The inventory presents the student with a series of 

65 statements that describe a particular learning situation 

or activity. A sample statement from each category can be 

found in Table 10 The complete inventory can be found in 

Appendix D. The student is given the following instruc

tions: "Beginning on the next page is a list of school 

activities. Some of these activities you probably find very 

enjoyable to participate in. Some are less pleasant and 

still others might be very unpleasant for you." (Renzulli 

and smith, 1979) The student is then asked to rate the 

given activity as Very Unpleasant, Unpleasant, No strong 

Feeling, Enjoyable, or Very Enjoyable. When the student has 

rated each of the activities, he/she is given a "score" 

which "ranges from 1.00 to 5.00 with a 1.00 indicating a 

strong negative attitude toward a given learning-style 
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Table 1 

Learning Style Activities and Sample 
Rating Statements 

category 

Worlcing on Group 
Projects 

Simulations 

Drill and Practice 

Learning From 
Classmates 

Participating In 
Class Discussions 

Teaching Games 

Independent Study 

Programmed 
Instruction 

Lectures 

Statement To Be Rated 

Worlcing with other students 
in planning and completing a 
project. 

Learning how government works by 
playing the role of an official 
who must deal with a crisis 
situation. 

Being orally quizzed by the teacher 
to see if you understand a story 
you read. 

Having a classmate teach you 
how to do something he/she is 
especially good at. 

Discussing an issue because 
you disagree with what another 
student has said. 

Playing a game using flash cards in 
order to practice what you have 
learned in mathematics. 

Planning a proj ect you will worle on 
by yourself. 

Doing assignments where you 
can find out after each question 
whether your answer is correct. 

Taking notes as the teacher talks to 
the class. 



dimension and a 5.00 indicating a strong preference for a 

particular style." (Smith and Renzulli, 1982, p. 47) 
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The inventory is available in two forms. The first 

is a computer-scored instrument with the Learning Styles 

Inventory forms prepared on optical scanning sheets. This 

instrument supplies a fairly comprehensive breal<:down of the 

students' styles. HO'V-lever, due to the "turn-around time" 

for mailing, scoring, and returning of the inventory, the 

second version is used in many cases. This second version 

is a self-scoring, paper-and-pencil inventory in which the 

student enters his/her ratings and then computes the nine 

learning-style categories. The second version was the one 

used in this study. 

Learning Styles Inventory 
Paper-and-Pencil Delivery Method 

Student Booklets 

The student version of the Learning Styles Inventory 

comes in two booklets. The first booklet (see Appendix D) 

contains the activities for the student to rate and the 

scoring procedures for ascertaining the student's 

preferences. The boo]<:let begins with a simple set of 

instructions and requests the student's first and last name, 

his/her student identification number, and a class 

identification number assigned by the experimenter. The 

student is asked to rate each learning activity using a 

five-point Likert scale. Each activity is to be rated as 
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Very Unpleasant, Rather Unpleasant, Neither Pleasant nor 

Unpleasant, Rather Pleasant, or Very Enjoyable. Each rating 

is then assigned a point value ranging from 1 (Very 

Unpleasant) to 5 (Very Enjoyable). 

Once the student has completed rating each of the 

activities, he/she is required to transcribe the ratings to 

the scoring section of Booklet 1. The student then performs 

some simple mathematical calculations to compute his/her 

learning-style score or value. For example, to compute the 

score for catego~y 1, the student must first transcribe the 

ratings for activities 2, 9, 10, 21, 28, 37, 48, 50, and 54. 

He/she must then add these ratings together and divide that 

answer by the number of activities, in this case, 9. If the 

student had entered 5, 4, 5, 3, 4, 5, 2, 3, 4 as his/her 

ratings, the final learning-style value would be 3.9. 

Once the student has computed his/her learning-style 

value, he/she transcribes this value to the Scoring Booklet. 

The value entered is then compared to a given range of 

values. A rating of 2.5 or less indicates a negative 

attitude towards that activity, 2.6 to 3.5, no strong 

preference, and 3.6 or above, a strong preference. For each 

of these ranges, a short descriptive sentence indicates the 

type of activity a student lilces/dislikes. When the student 

has completed the inventory, Booklet 1 is returned to the 

instructor. The student keeps the scoring booklet for 

his/her information. 



Learning Styles Inventory 
Paper-and-Pencil Delivery Method 

Instructor Package 

Each instructor was given an instructor package. 
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This package contains the following materials: 1) Instructor 

Boo]e, 2) Style Value Interpretation Chart, 3) Learning 

Styles Inventory Worksheet, 4) Student Timing Sheet, and 5) 

a pamphlet titled "Using the Instructor Program." (See 

Appendix E) 

The Instructor Boo]e begins with an introduction to 

the study and a brief synopsis of learning styles and the 

Learning Styles Inventory. Next is a listing of the three 

tasks the instructor must perform for each of the two 

methods. Finally, step-by~step instructions are included 

for each of the three tasks. 

The Style Value Interpretation Chart is similar to 

the Scoring Booklet provided to the students. The values 

entered by the students are compared to a given range of 

values. For each of these ranges, a short descriptive 

sentence describes the type of activity the student likes or 

dislikes. 

The Learning Styles Inventory Worksheet is designed 

to assist the instructor in compiling ~he information about 

the students requested in Task 3 for each of the methods. 

The sheet consists mainly of blanks to be filled in for each 

of the sub-steps in Task 3. One page is provided for the 



paper-and-pencil inventory, and another for the computer

based inventory. Enough wor]csheets are provided for each 

class participating in the study. To save space, only one 

worksheet has been included in the Appendix. 
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Each instructor package also includes a student 

Timing Sheet and instructions on using the computer program. 

The timing sheet is used to record the completion time for 

the paper-and-pencil version of the inventory. Again, to 

save space, only one of the four pages provided in the 

package has been included. 

Learning Styles Inventory 
Compu.ter-Based Delivery Method 

Student OisJcette 

The student diskette and instructor diskette 

(described later in this chapter) were prepared using the 

TenCORE authoring language. This language is similar to the 

TUTOR language used by the PLATO Computer-Based Instruc

tional System. (For a detailed description of the functions 

of the TenCORE language, see Johnson, 1984.) TenCORE is 

designed to be used on a DOS-compatible computer system such 

as the IBM PC/XT/AT, AT&T 6300, or Tandy 1000. The system 

must have graphics capabilities, 320K internal memory, and 

at least one floppy-disk drive. 

Each student is given a floppy diskette which 

contains one, self-starting program, and is instructed to 

place the diskette into the A disk drive. For the remainder 



of this section, see Appendix F, which contains prints of 

the computer screens within this program. These screens 
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will be referred to as, for example, "screen Fl" or "screens 

Fl through F3." 

Once the program is started, the student is 

instructed to fill in initial information as with the paper-

and-pencil method (screens Fl through F5). After entering 

the information, the student proceeds through a set of 

instructions on entering and/or changing a rating (screens 

F6 through Fl2) • 

When the student completes the instructions, he/she 

is talten to the rating section (screen Fl3). The activities 

are presented in the same order as the paper-and-pencil 

method and the student enters his/her rating by pressing the 

rating's number on the keyboard. The numbers correspond to 

the rating value assigned to each choice; (1) Very 
-

Unpleasant to (5) Very Enjoyable. When the student presses 

a number, the rating (Very Unpleasant, Neither Pleasant nor 

Unpleasant, etc.) is highlighted on the display screen to 

indicate which choice was made. When the student is ready 

to proceed to the neJct activity, he/she presses the RETURN 

key to move to the next activity. 

After rating an activity, the student may return to 

that activity and change the rating by pressing the F6 

function ]cey. The student also has the choice of skipping 

an activity by pressing RETURN alone. However, if an 
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activity is skipped, the student is not allowed to leave the 

rating section until all the activities have been rated 

(screens F14 and F15). Once the last activity is reached, 

the student is shown any activities that were skipped and 

asked to rate those activities. 

Once the student has completed the ratings, he/she 

is given the opportunity to review and change the rating for 

any activity (screen F16). After any changes are made, the 

computer calculates the individual learning values using the 

method described in the paper-and-pencil delivery system. 

The student is then taken to a summary of the information 

gathered by the inventory (screen Fl7). As in the paper

and-pencil method, this information consists of a short 

descriptive sentence based on the learning-style value. 

Unlike the paper-and-pencil method, only the sentence that 

pertains to that value is shown. For example, if the 

student received a learning-style value of 1.5 in category 9 

(Lectures), only the sentence, "Listening to a lecture may 

not be the best way for you to learn. It may be more 

beneficial for you to learn using another method." will be 

displayed. The student does not see the sentences 

pertaining to the value ranges of 2.6 to 3.5, and 3.6 and 

above (screens F18 through F20). 

When the student finishes reviewing the summary 

information, he/she is allowed to make a printout of the 

information collected (screen F2l). Once the print is 
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finished, the student is instructed to remove the disk and 

take it to the instructor to collect the data (screen F22) . 

Each disle must have the information for the student removed 

before it is used again. If that is not done, the student 

is warned in a message displayed on the screen that the disk 

is not ready to use, and told that he/she should take the 

disk to the instructor (screen F23). 

Learning styles Inventory 
Computer-Based Delivery Method 

Instructor Diskette 

The instructor is given a floppy diskette which 

contains one, self-starting, menu-driven program and in-

structed to place the dis]eette into the A disle drive. This 

data collection program is menu driven and consists of the 

following functions: 1) collect individual student records, 

2) display an individual student's learning-style values in 

tabular or graphic form, 3) display the learning-style 

values for the class as a whole in tabular or graphic form, 

and 4) print the information collected for all students. 

When the instructor first enters the program, a menu 

of five options is displayed (see Appendix G, screen Gl). 

This main menu allows the instructor to choose one of the 

functions mentioned above as well as a fifth option, leaving 

the program. The options provided are: 
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option 1. Gather Data From a Student Disl<: 

This option is designed to collect the information 

from each student disk and place that information into a 

database. This database consists of all of the learning

style information for the class. The information for each 

student is stored in a record which can be accessed using 

the student's full name. Other information such as the 

student's matriculation number, class identification number, 

and the ratings for each of the activities is stored so that 

it is linked to the student's name. Retrieving this 

information is transparent to the instructor. 

To begin collecting the information, the instructor 

is directed to place the student disk in drive B and press 

RETURN (screen G2). The information for each individual 

class is stored on a separate disk. If the student has 

entered the wrong class identification number, or the disk 

is from another class, the screen displays a message 

indicating the student's name and class identification 

number (screen G3). If the student did enter the wrong 

class identification number, the instructor may add the 

student's information to the database by pressing the F8 

function l<:ey. If the student belongs to another class, the 

instructor is directed to change to the proper~disk to save 

the information. 

After the instructor presses RETURN to add the 

student, a message is displayed stating that the student's 
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information has been added to the database (screen G4). The 

instructor may then add another student or return to the 

main menu. 

option 2. Individual Learning-style Values 

This option allows the instructor to view the 

information for an individual student. To begin, the names 

of the students are displayed and the instructor is asked to 

enter a number corresponding to the student's name (screen 

G5). After entering a number, that student's information is 

displayed (screen G6). This summary includes the nine 

activities, the learning-style value, and a flag indicating 

that the activity is: U, an unpleasant learning situation, 

NSF, an experience about which the student has no strong 

feelings, or P, a pleasant learning experience. The 

instructor then has a number of options. First, the 

instructor may choose to print the information for the 

student (screen G7). A second option is to ask for an 

expanded explanation of the nine categories. (screen G8) . 

The instructor will see the first three categories displayed 

with a short explanatory sentence, and may then go on to the 

next categories or return to the student information page. 

The third option is to display a graphic representation of 

the student's learning-style values plotted against the nine 

categories (screen G9). Finally, the instructor is able to 

move to the next or previous student. 
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option 3. Class Information 

The instructor has several options for viewing the 

information for the entire class. First, the average 

learning-style value is computed and displayed (screen GI0) . 

The instructor is warned that, "These values are for the 

class average. To gain a better view of the learning styles 

within your classroom, you will need. to examine each 

student's record individually." 

The instructor is then given three options. They 

may first choose to see a graphic representation of the 

number of students in a particular rating category, 2.5 and 

below, 2.6 to 3.5, and 3.6 and above (screen GIl). Next, 

the instructor may request an expanded explanation for the 

nine categories (screen G12). As with this explanation for 

an individual student, the instructor sees the first three 

catagories displayed with a short, explanatory sentence 

displayed. The instructor may then see the remaining 

categories or go back to the class information page. 

Finally, the instructor may examine the distribution of the 

students in each of the groupings for the nine categories 

(screen G13). 

option 4. Print Information 

This final option allows the instructor to print out 

information for an individual student or the entire class. 

While all of the information that can be printed in this 
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section can pe printed elsewhere using the other options, 

this section is designed to allow the instructor easy access 

to printing large amounts of information at once. 

There are two major functions available from this 

option. First, the instructor is able to print information 

on an individual student and second, on the entire class 

(screen GI4). If the instructor chooses the first option, a 

menu is displayed allowing the instructor to choose a 

summary of the student's learning-style values or a graphi

cal representation of the individual categories. The 

instructor is also allowed to specify printing both of these 

pieces of information (screen GIS). 

Once the instructor has chosen the type of informa

tion.to be printed, a listing of the students' names is 

displayed. The instructor is able to enter an individual 

student's number to specify that that student's information 

should be printed, and may select as many students as he/she 

wishes. Entering a number a second time removes the student 

from the list. The instructor may also press the + key to 

specify that all of the students should be included (screen 

GI6). Likewise, pressing the - lcey removes all students' 

records. When the instructor has specified all of the 

students to be printed, he/she is instructed to press the 

SHIFT-F7 function lcey to print the information. 

If the instructor chooses instead to print the 

information for the class, a listing of the activities is 
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displayed (screen GI7). The instructor is then directed to 

select the activity he/she wishes to have printed. Once the 

activities are selected, the instructor presses the SHIFT-F7 

function ]cey to print a graph of the specified category 

versus the total number of students with a specific learn

ing-style value within that category. 

In summary, the student and instructor dis]cs are 

designed to provide access to the same functions and 

information as the paper-and-pencil delivery method. The 

differences are in the method of collecting information, 

computing the learning-style values, and displaying the 

information obtained in the inventory. 

The Sample 

The student sample for this study consisted of 295 

freshmen, sophomores, juniors, and seniors from Amphitheater 

High School in Tucson, Arizona. The instructor sample 

consisted of six instructors from the general teaching staff 

of Amphitheater who volunteered to participate in the study. 

The exact ma]ceup of the sample was as follows. 

There were 295 student subjects who participated in 

this study. Of these subjects, 153 were male and 142 were 

female. The sample included students from all grade levels. 

The exact breakdown of the number of students within each 

class can be found in Table 2. 



Freshman 

Sophomore 

Junior 

Senior 

Table 2 

Number of Students per Grade Level 

Number of Students Percentage 

39 13.2 

III 

79 

66 

37.5 

26.7 

22.3 
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In this sample, 88 students (29.7%) have had a 

previous experience with a learning-style inventory; 207 

(69.9%) have had no previous experience. In addition, 262 

(89%) students have had previous experience with a computer. 

However, of these students, only 77 (26%) are currently 

using a computer on a regular basis. 

The study 

In this study, taking the learning-style inventory 

using the paper-and-pencil delivery system was compared to 

the computer-based delivery system. Each instructor delive

red the paper-and-pencil version of the inventory to one

half of his/her class, and the computer-based version to the 

other half. The students were randomly assigned to the 

inventory delivery method (paper-and-pencil or compu~er) 

using a random-number table. Of the 295 students, 145 

received the paper-and-pencil version and 150 received the 

computer-based version. Each instructor pr6vided two class 

periods. Of the students taking a particular version, 

distribution by sex is listed in Table 3, and by class in 

Table 4. 

The students taking the paper-and-pencil inventory 

received the materials described in the section entitled 

Learning-style Inventory: Paper-and-Pencil Delivery Method, 

Student Boo]clets of this chapter. They were timed from the 

start of the inventory until completion. Students taking 



Table 3 

Distribution of Students Taking the 
Paper-and-Pencil or Computer-Based Version 

by Sex 

Paper-and-Pencil Computer-Based 

Male 

Female 

Total 

Freshman 

72 81 

73 69 

145 150 

Table 4 

Distribution of Students Taking the 
Paper-and-Pencil or Computer-Based Version 

by Class 

Paper-and-Pencil Computer-Based 

23 16 

Sophomore 52 59 

Junior 36 43 

senior 35 31 
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the computer-based inventory received a computer disk as 

described in the section entitled Learning-style Inventory: 

Computer-Based Delivery Method, Student Diskette of this 

chapter. The timing of completion for this method was done 

by the computer. No matter which method was used, after 

taking the inventory, each student completed a self-report 

questionnaire, the form of which is discussed in the next 

section. 

Each instructor received the materials described in 

the section Learning-style Inventory: Instructor Packet and 

a computer diskette as described in Learning-style 

Inventory: Computer-Based Delivery Method, Instructor 

Diskette. 

In these materials, the instructor was directed to 

perform three taslcs: 1) administer the inventory, 2) compile 

the results, and 3) retrieve information about selected 

students. Each task was performed for both the paper-and

pencil and computer-based versions. The final task was 

provided to give the instructor an opportunity to manipulate 

information obtained by the inventory. The instructor was 

given a worlcsheet to complete and asked to perform the 

following five steps. 

First, the instructor was asked to select five 

students, whose learning style he/she would like to know, 

and enter into the worksheet those student's ID numbers and 

learning-style values for the nine categories. Next, the 
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instructor was as]ced to use the style-value interpretation 

information provided for both methods to interpret the 

learning-style values for the five students. Third, the 

instructors were as]ced to find the class average and enter 

this information in the worksheet. They were also asked to 

compare the values for the five students with these class 

averages. The instructor was asked whether these students 

match the class average in each group. 

Next, the instructors were asked to examine how the 

students were distributed among the three groupings (2.5 or 

less, 2.6 to 3.5, or 3.6 and above) within each of the nine 

categories. They were told that a teaching area with a 

majority of students in the 3.6-or-above grouping would 

indicate a teaching technique that would work well for their 

class. The instructors were then asked to identify those 

teaching techniques that would work well with their class 

and which techniques would not work well. 

Finally; after the instructors had identified one or 

more areas of concentration, they were asked to· identify 

those students who might have difficulty in this area (those 

in the 2.5-or-Iess, and 2.6-to-3.5 groupings). This 

information was then included in the wor]csheet. 

Once the instructor completed these tasks for each 

of the delivery methods, he/she completed a self-report 

questionnaire as detailed in the section titled Format of 

the Questionnaires. When finished, student booklet 1, the 
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instructor materials, all student dis]cs, and the instructor 

disk were returned to the researcher for analysis. 

Format of the Questionnaires 

Two questionnaires, student and instructor, were 

developed to examine the five major areas detailed in the 

section titled Objectives of the study in Chapter 1. In 

broad terms, these areas cover the following questions: 1) 

Is the computer-based delivery system easier to use than the 

paper-and-pencil method?, 2) Does the computer-based 

delivery system reduce the number of mathematical errors 

made by the instructor or student in scoring the inventory?, 

3) Does the computer-based delivery system reduce the amount 

of time needed to ta]ce the inventory and compile the 

results?, 4) Does the computer-based delivery system reduce 

the amount of paperwork required of the instructor?, and 5) 

Do the instructor and student find the information compiled 

by the computer-based delivery system useful? Each of these 

questionnaires was reviewed by a panel of experts from 

within the College of Education a't the University of 

Arizona. 

The student questionnaire (found in Appendix H) 

began by soliciting biographical information, including 

questions concerning the student's prior knowledge about 

computers and learning-style inventories. The remaining 

questions were concerned with the student's perceptions of 



the two delivery systems, and utilized a self-reporting 

instrument with a modified LiJcert scale. 
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The instructor questionnaire was similar in nature 

(see Appendix I). After collecting certain biographical 

data, the instructor was questioned about his/her percep

tions of the two delivery systems, using a method similar to 

the student questionnaire. 

Analysis of the Data 

The analysis of the data collected in this study was 

divided into five major sections. First, the questions 

pertaining to ease of use were examined. Chi-squared 

procedures were used to determine which delivery method was 

perceived by the students to be easier to use in terms of: 

1) entering of individual ratings, 2) compilation of 

results, and 3) interpretation of style; and by the 

instructor in terms of compiling and accessing information. 

Second, the questions pertaining to perceived usefulness 

were examined. Again, chi-squared procedures were used to 

compare which delivery method was preferred by the students 

for rating the statements. 

Next, the incidence of mathematical errors was 

examined. To begin, the students' computations of learning

style values were examined for transfer and mathematical 

errors. If discrepancies were noted, they were classified 

as one of two types. The first error was one in which the 
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student committed a transfer or computation error that did 

not affe~t his/her rating. The second error is one in which 

the error was sufficient to cause a change in the student's 

reported learning-style value. For example, if a student 

computed his/her rating to be 3.4 but has an error of 0.2, 

the actual rating would be 3.6. This would change the 

rating from "no strong feelings" to "shows a preference." 

This second type of error is classified as a critical error. 

The fourth section to be analyzed examined the 

amount of time the students required to complete the 

learning-style inventory. The total time to complete the 

inventories using the two different methods was compared. 

Also compared was the span of completion times; i.e., the 

time between when the first and last students finished the 

inventory. 

The fifth and final section examined the 

instructor's perceptions concerning the two delivery 

methods. Again, the teachers' perceptions of the ease of 

use of the two methods was examined, as well as their 

perceptions of the usefulness of the inventory. 

Summary 

This chapter included a description of the sampling 

methods used, the general learning-style inventory used, the 

student booklet for the paper-and-pencil version of the 
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inventory, the instructor packet, the student and instructor 

programs for the computer-based delivery system, the format 

of the questionnaires used, and the procedures for analysis 

of data. 



CHAPTER 4 

RESULTS OF THE STUDY 

Introduction 

For the purpose of presenting the findings of this 

study, the chapter has been organized into four sections. 

The first section reports the findings from the student 

questionnaire. In the second section, findings on transfer 

and computation errors are presented. In the third section 

data on completion times are presented. Finally, the 

findiugs from the teacher questionnaire are presented. The 

chapter concludes with a brief summary of the findings .. 

Student Questionnaire 

The data collected from the 295 student question

naires were divided into three areas: previous experience 

with computers, perceived usefulness of learning-style 

inventories, and perceived ease of use. 

Previous Experience with Computers 

Of the 295 students participating in the study, 262 

(89%) had previously used computers. However, in terms of 

computer use, of more interest to the researcher was the 
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subgroup of 150 students who took the computer-based version 

of the inventory. Of these students, 138 (92%) had previous 

experience with computers, while 12 had none. The students 

had received their experience within the past ten years 

(Table 5), with the majority (79%) being exposed to 

computers at school (Table 6). It is important to note 

that, while 138 students had previous experience with 

computers, only 41 students were still using the computer on 

a regular basis. 

Perceived Usefulness of Learning-Style Inventories 

Items 4, 8, 12, 13, and 14 (see Appendix H) were 

designed to determine the perceived usefulness of the 

learning-style inventory. Item 4 was included to determine 

, whether the students felt that the information from the 

inventory did, in fact, match the way they felt about 

themselves in relation to classroom learning interests. 

Items 8 and 12 were written' to determine whether the 

students would recommend taking an inventory to others (Item 

8) and if they, themselves, felt it would be beneficial to 

take another inventory (Item 12). Finally, items 13 and 14 

were designed to determine if the student felt that 

1) ]cnowing his/her learning style would help in school and 

2) his/her teacher knowing the learning style would help. 

The data was divided, based on which version was taken. 



Table 5 

Number of Years Since 
Students were Exposed to Computers 

Number of Years Number of students 

1 40 

2 23 

3 28 

4 26 

5 12 

6 5 

7 0 

8 0 

9 0 

10 5 

Table 6 

Location Where Students Received 
Initial E}cposure to Computers 

Location Number of Students 

Home 63 

Computer Camp 1 

School 118 

Office 33 

Store 17 

Work 11 
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ITEl·l 4: 

On item 4, the students were asked wheth.er the 

information given by the inventory 1) did not seem to fit 

them at all, 2) was a little bit like them, 3) fit them 

about half the time, 4) described them fairly well or 

5) described them exactly. The distribution of students 

between the two versions can be found in Table 7. 

In comparing the two versions, the Chi Square of 

7.15 showed no significant difference at the .05 level. 

86 

It should be noted that most of the students, 58% for the 

paper-and-pencil version, and 50% for the computer-based 

version, (see Figure 3) believed that the information 

provided by the inventory described them "fairly well" to 

"exactly." Also, the majority of the students, 87% for the 

paper-and-pencil version, and 76% for the computer-based 

version, felt that the information fit them at least half 

the time. Thus, the majority of the students using either 

method felt that the learning-style information provided by 

the inventory was accurate in describing their learning 

preferences. 

ITEl·l 8 

For this item, the students were asked to respond if 

they would recommend an inventory like the one they had 

taken to a friend. For the paper-and-pencil version 101 

students responded yes and 45 students responded no. For 



Table 7 

Distribution by Version of the Students' 
Ratings for Item 4 

87 

The information given to you at the end of the inventory 

paper-and-Pencil Computer-Based 

1. Did not fit at all. 9 12 

2. Was a little bit like me. 9 23 

3. Fit half the time. 42 37 

4. Fit fairly well. 70 63 

5. Fit exactly. 14 15 
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The information given to you at the end of the inventory 

'H'J Paper-end-Pencil I?Za Oomputer-Based 

100-. ---------------------------------------------------

80 

80 
I 48 

40 

20 

o I L. v//v·<··r///v ! ""'iJ///,V 1 .. < ·f///)V,~::;<\yu/v 

1 2 3 4 5 
Response (1 = Didn't fit at all to 5 = Described me exactly) 00' 

00 



89 

the computer-based version, 110 students responded yes and 

39 students responded no. While the Chi Square of .57 

showed no significant difference at the .05 level, the 

majority of the students, 69% for the paper-and-pencil 

version, and 73% for the computer-based version, (see Figure 

4) would recommend taking a learning-style inventory to 

their friends. Thus, no matter which method was used, the 

students would recommend the experience to their friends. 

ITEm! 12 

For Item 12, the students were asked how useful they 

felt it would be to complete another inventory. They were 

to respond 1) not useful at all, 2) a little bit useful, 

3) moderately useful, 4) very useful, or 5) extremely 

useful. The distribution of students by response between 

the two versions can be found in Table 8. 

Again, the Chi Square of 4.99 was not significant at 

the .05 level. The majority of the students, 63% for the 

paper-and-pencil version, and 54% for the computer-based 

version, felt that it would be useful to take another 

inventory (see Figure 5). However, for this item, a large 

percentage of the students (45%, paper-and-pencil, and 36%, 

computer-based) felt that taking another inventory would not 

be useful. Thus, neither version shows a clear preference 

for taking a subsequent learning-style inventory. 
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3. 

4. 

5. 

Table 8 

Distribution by Version of the Students' 
Rating for Item 12 

How useful do you feel that completing 
another inventory would be? 

90 

Paper-and-Pencil Computer-Based 

Not useful at all 27 21 

A little bit useful 39 33 

Moderately useful 43 59 

Very useful 31 32 

Extremely useful 6 5 



Figure 4: Item 8 
Would you recommend an inventory like this to your friends? 
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ITEl:·7 13 

For this item, the students were asked if they felt 

that knowing their learning style would help them in school. 

They were to respond 1) not at all, 2) a little bit, 

3) moderately, 4) quite a bit, or 5) extremely. The dis

tribution of students by response between the two versions 

can be found in Table 9. 

A Chi Square of 4.99 was not significant at the .05 

level. For both versions, approximately 30% of the students 

felt that knowing their own learning style was "moderately" 

helpful (see Figure 6). Approximately 39% of the students 

rated knowing their own learning style as "a little bit" or 

"not at all" helpful. The remaining 31% felt that knowing 

their learning style was "quite a bit" or "extremely" 

helpful. Overall; the majority of the students felt that 

knowing their own learning style was only "moderately" to 

"not at all" helpful. 

ITIDl 14 

For the final item, the students were asked if they 

fel t their teacher ](nowing their learning style would help 

them in school. As with item 13, they were to respond 

1) not at all, 2) a little bit, 3) moderately, 4) quite a 

bit, or 5) extremely. The distribution of students by 

response between the two versions can be found in Table 10. 
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2. 

3 • 

4. 

5. 

Table 9 

Distribution by Version of the Students' 
Rating for Item 13 

Do you think that knowing your learning style 
will help you in school? 
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Paper-and-Pencil Computer-Based 

Not at all 22 25 

A little bit 28 43 

Moderately 44 38 

Quite a bit 38 29 

Extremely 14 15 



Table 10 

Distribution By Version Of The Students' 
Rating For Item 14 

95 

Do you think that if your teacher knew your learning style, 
it would help you in school? 

Paper-and-Pencil Computer-Based 

1. Not at all 9 11 

2. A little bit 19 31 

3. Moderately 27 31 

4. Quite a bit 46 38 

5. Extremely 45 39 
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The Chi Square of 4.49 was, again; not significant 

at the .05 level but, unlike item 13, the students' respon

ses for item 14 indicate that they believe it would be 

helpful for their teachers to know their learning style. Of 

the respondents, 62% of the students using the paper-and

pencil version, and 51% of the computer-based users (see 

Figure 7) felt that it would be "quite" or "extremely" 

helpful for their teacher to know their learning style. 

When those students who responded that it would be 

"moderately" helpful are added, the total percentages 

increase to 80% for the paper-and-pencil version, and 72% 

for the computer-based version. Therefore, while the 

students are divided as to whether it was helpful that they 

themselves lenow their learning style (item 13), it is 

evident that they feel it was helpful for their teachers to 

be aware of their style. 

In summary, while no significant difference between 

the two versions was found for the items, there is evidence 

that the majority of the students taking either method felt 

that the inventory was worthwhile. 

Perceived Ease of Completion 

Two groups of items were examined to determine ease 

of completing the inventory. First, items 5, 6, and 7 

examined the mechanics of the inventory. Item 5 considered 

the ease of entering the ratings, item 6, the ease of 
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calculating the learning-style values, and item 7, the ease 

of completing the overall inventory. Second, items 9, 10, 

and 11 were used to determine whether the students felt 

nervous about taking the learning-style inventory. The 

findings for these two groups are as follows. 

ITm15 

For item 5, the students were asked if entering 

their ratings for each statement was 1) very difficult, 

2) somewhat difficult, 3) somewhat easy, or 4) very easy. 

For the paper-and-pencil version, entering the ratings 

consisted of entering a number (1 through 5) in the blank 

provided for each of the 66 items (see Appendix D). For the 

computer-based version, entering the ratings consisted of 

selecting the proper rating (1 through 5) from the computer 

keyboard for each of the 66 items. The distribution of 

students by response between the two versions can be found 

in Table 11. 

The Chi Square of 1.34 was not significant at the 

.05 level. However, when the overall ratings for the two 

groups are compared, the majority of the students (87% for 

the paper-and-pencil version, 88.6% for the computer-based 

version) felt that entering their ratings was "somewhat" to 

"very" easy (Figure 8). For the rating of "very easy," the 

computer-based version rated slightly higher than the paper

and-pencil version (45.3% as opposed to 42.5%, a difference 



1. 

2. 

3. 

4. 

Table 11 

Distribution By Version Of The Students' 
Rating For Item 5 

Entering your ratings for each of the statements was 

100 

Paper-and-Pencil Computer-Based 

very difficult. 3 2 

somewhat difficult. 20 19 

somewhat easy. 66 61 

very easy. 56 68 
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of 2.8%). } .. lso, for the "very difficult" rating, the 

computer-based version rated lower (0.7% as opposed to 2.1%, 

a difference of 1.4%) than the paper-and-pencil version. 

Overall, the majority of the students felt that entering 

their ratings was at least "somewhat" or "fairly" easy for 

both versions, and that the computer-based version rated 

slightly higher in terms of being "very easy" to use. Also, 

fewer students using the computer-based version felt that 

entering their ratings was "very difficult." 

ITEIXI 6 

For item 6, the students were asked if calculating 

their learning-style values was 1) very difficult, 

2) somewhat difficult, 3) somewhat easy, or 4) very easy. 

For the paper-and-pencil version, calculating the ratings 

consisted of 1) transferring each individual rating to the 

section titled "Finding your learning-style value" for each 

of the 66 statements (AppendiJe D), 2) adding the ratings for 

a total in each category, and 3) dividing that total by the 

number of elements within that category. Once the student 

obtained an average value for each category, he/she trans

ferred that number to the Student Scoring Booklet (Appendix 

D). He/she then compared the value for that category with 

the three value ranges, as per the instructions provided by 

Renzulli and smith. These instructions were discussed in 
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Chapter 3 in the section titled, Renzulli and Smith Learning 

Styles Inventory: General Introduction. 

For the computer-based version, calculating the 

ratings was done automatically by the computer. When the 

students finished rating the statements, they were taken to 

a series of three pages which provided the proper inter

pretation for each of the nine categories (Appendix F). The 

distribution of students by response between the two 

versions can be found in Table 12. 

For this item, the Chi Square of 7.73 was not 

significant at the .05 level. As with item 5, when the 

overall ratings for the two groups are compared, the 

majority of the students (84.1% for the paper-and-pencil 

version, and 92.7% for the computer-based version) felt that 

finding their ratings ~las "somewhatn to "very" easy (Figure 

9). Again, for the rating of "very easy," the computer

based version rated higher than the paper-and-pencil version 

(48.7% as opposed to 43.4%, a difference of 5.3%) It is 

also important to note that none of the students using the 

computer-based version felt that it was "very difficult" to 

find their learning-style values and only 7.3% felt it was 

"somewhat difficult." In contrast, 3.4% of those taking the 

paper-and-pencil version felt it was "very difficult" to 

find the rating and 12.4% felt it was "somewhat difficult." 

To summarize this item, as with item 5, while there 

is no statistically significant difference between the two 
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4. 

Table 12 

Distribution by Version of the Students' 
Rating for Item 6 

After you entered your ratings, finding your 
learning-style values was 
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Paper-and-Pencil Computer-Based 

very difficult. 5 0 

somewhat difficult. 18 11 

somewhat easy. 59 66 

very easy. 63 73 
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After you entered your ratings, finding your learning-style values was 
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methods, there is a slight advantage for the computer-based 

versions when comparing the percentage of students who felt 

that it was "very easy" (48.7% computer-based version, 43,4% 

paper-and-pencil version) or "very difficult" (0% computer

based version, 3.4% paper-and-pencil version) to calculate 

the values. However, when examining the students' ratings 

of "very easy" for the paper-and-pencil version, it is 

important to look at the incidence of computation errors. 

Of the 63 students who took the paper-and-pencil 

version and rated this item as "very easy," only 10 of them 

(15.9%) were error free. For the 84.1% of the students with 

errors, 16 had only one error and the remaining 37 had two 

or more errors. One student had as many as nine errors. Of 

thIs 53 errors, 35 (66%) were critical errors. A summary of 

the errors can be found in Table 13. 

Two assumptions can be made, based on the large 

incidence of errors. The first assumption is that the 

students are not able to accurately predict their math 

abilities as they pertain to scoring the inventory. They 

may have felt that calculating their learning-style value 

was a simple tasle, but the large amount of mathematical 

errors indicate that this was not the case. 

A second assumption is that, since they were not 

being graded on the tasle, the students did not take the 

scoring of the inventory seriously. The large amount of .1 

errors and bl~tant mathematical errors indicates that the 
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Table 13 

Incidence of Error for those Students 
who Rated Item 6 as "Very Easy" 

critical critical critical 
Errors Errors Errors Errors Errors Errors 

1 0 2 1 5 0 
1 0 2 1 5 0 
1 0 2 1 5 0 
1 0 2 1 5 1 
1 0 2 1 5 3 
1 0 2 1 5 3 
1 0 2 1 6 0 
1 0 2 2 6 1 
1 0 3 0 6 1 
1 1 3 0 6 3 
1 1 3 0 6 3 
1 1 3 1 6 3 
1 1 3 1 6 4 
1 1 3 2 7 2 
1 1 3 2 7 3 
1 1 3 3 8 4 
2 0 4 0 9 3 
2 1 4 2 
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students did not check their work. For example, for 

category 7, there are 9 items. Each single item can have a 

maximum value of 5, thus rendering a maximum possible total 

of 45. However, one student indicated that the total of the 

ratings of 4 + 3 + 3 + 2 + 4 + 4 + 3 + 3 + 4 was 82. There 

were other indications that the students did not check their 

work, such as several students 't>1ho, when as]<:ed to find the 

average for items that had all been rated as 5, gave an 

average value of 4.6. Overall, no matter what the cause, 

the large incidence of errors for those students who rated 

this item as "very easy" casts serious doubt on whether the 

students' rating of their mathematical abilities was 

accurate. 

The third item in the examination of the mechanics 

of the inventory was item 7. For this item, the students 

were asked it overall, finding their ratings was 1) very 

difficult, 2) somewhat difficult, 3) somewhat easy, or 

4) very easy. The distribution of students by response 

between the two versions can be found in Table 14. 

As with the other two items, the Chi Square of 1.22 

was not significant at the .05 level. In terms of the 

percentage of students per rating (Figure 10), this item 

reflects the distribution of the ratings for items 5 and 6, 

with the majority of the students (87% paper-and-pencil 
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Table 14 

Distribution by Version of the students' 
Rating for Item 7 

Overall, finding your learninq-stvle values was 
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Paper-and-Pencil Computer-Based 

very difficult. 3 1 

somewhat difficult. 16 16 

somewhat easy. 65 65 

very easy. 61 68 
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Overall. finding your learning-style values was 

1'1 Paper-and-Pancil ~ Computer-Based 

100i~------------------------------------------

80 

60 

I 45 At:) .110 45 

40 

20 

2 0.7 
o I (~-::-# '" ~ :.;Y///fi/ r'· V//A/ t::,~~{::'f~~;'\0\V/flh' 

1 2 3 4 
Response (1 = Very difficult to 4 = Very easy) f-' 

f-' 
o 



III 

version, 88.6% computer version) stating that it was 

"somewhat" to "very" easy to find their overall learning

style values. This reflection across items indicates 

consistency in the students' responses, as well as that, in 

general, the students felt that completing the inventory was 

not a difficult task. 

ITEMS 9, 10, and 11 

To consider the amount of nervousness elicited by 

the learning-style inventory, it is useful to examine the 

three items together. Item 9 asked how much the students 

felt that the learning-style inventory was like a multiple

choice test (Figure 11). For this item, the Chi Square of 

4.81 indicated no significant difference between the two 

versions at the .05 level. It should be noted, however, 

that a majority of the students felt that completing the 

learning-style inventory was "moderately" to "extremely" 

like taking a multiple-choice test (70.4% for the paper-and

pencil version, and 69.3% for the computer-based version). 

Item 10 examined how nervous the students were when 

they too]( a multiple-choice test. Again, the Chi Square of 

4.21 indicates no significant difference at the .05 level. 

When the ratings distributions are considered, it should be 

noted that a majority of the students (63.7% for the paper

and-pencil version, and 67.3% for the computer-based 
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Hot-1 much like taking a multiple-choice test t'las this inventory? 
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version) indicated that they were "not at all" or Ita little 

bit" nervous when they toolc a multiple choice test (Figure 

12) • 

The final item, item 11, shows a sharp difference 

when compared to item 10. In this item, the students were 

asked how nervous they were when completing the inventory. 

While the Chi Square of 5.24 showed no significant differ

ence between the two methods, the students' responses show a 

shift to the response of "not at all" nervous in comparison 

with item 10 (Figure 13). Seventy-eight percent of the 

students taking either version fel"t "not at all" nervous 

about the inventory, while approximately 13% of the students 

felt "a little bit" nervous. In item 10, approximately 

65.5% of the students felt "not at all" or "a little bit" 

nervous about taking a multiple-choice test. In contrast, 

responses to this item indicate that approximately 90% of 

the students felt "not at all" or "a little bit" nervous 

about completing the inventory. 

Summary: Perceived Ease of Completion 

overall, "t'lhen" eJcamining the mechanics of completing 

the inventory and how nervous the students became while 

completing the inventory, no statistical difference was 

found between the paper-and-pencil version and the computer

based version. Students in both groups felt that it was 

easy to enter their ratings and calculate their learning-
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Figure 12: Item 10 
How nervous do you get when you take a multiple-choice test? 
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Figure 13: Item 11 
HOvl nervous did you get t-lhen you took this inventory? 
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style values, and were not nervous about performing these 

tasks. A slight advantage was shown by the computer-based 

version over the paper-and-pencil version, especially for 

item 6, calculating the values. 

Transfer and computation Errors 

Types of Error 

For the paper-and-pencil version of the inventory, 

there were three steps in which the student might commit an 

error in scoring the inventory (Appendix 0, Finding Your 

Learning-Style Values). The first of these is in transferr

ing a rating from the rating section to the scoring section. 

Next, the student might make an addition error in computing 

the total rating for a specific category. Finally, the 

student might make an error in dividing the total by the 

number of items within a category. An error in transferring 

or compilation caused two types of error. The first error 

is a simple or non-critical error which does not affect the 

reported learning-style value. The second error is con

sidered to be a critical error, in which the difference 

between the actual value and the student's calculated value 

is enough to change the learning-style reported to the 

student. The difference may be as little as .1 or as in one 

case, as large as 6. Data were collected on each of these 

possible errors and will be discussed in the following 
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section. However, before examining the incidence of error 

for the paper-and-pencil version, it is necessary to discuss 

the incidence of error for the computer-based version to 

provide a basis for comparison. 

Incidence of Error for the Computer-Based Version 

In order to test the incidence of error for the 

computer-based version of the inventory, 40 sample inven

tories were checked by hand for correctness in each of the 

three possible areas of error. First, each sample inventory 

was checked to make sure that the numbers were transferred 

correctly to the scoring section. Next, total scores and 

learning-style values were obtained using a pocket calcu

lator. 

Once these figures were chec]ced, the ratings for 

each of the sample inventories were entered into the 

computer program as if the students were entering the rating 

for the first time. For this testing phase, a listing of 

the numerical ratings was given at the ~nd of the rating 

section (this listing was removed for the final version of 

the inventory). These ratings were checked to insure that 

no transfer errors were introduced. The program then 

calculated and displayed the totals and final values for 

each category (display of the totals was also removed for 

the final version). These final values were checked against 

the original sample values to insure that they matched. 
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Testing and correction of the program continued in this 

manner until the program was able to accurately calculate 

the values 100% of the time. Therefore, the computer-based 

version of the inventory is assumed to be error-free. 

Incidence of Error for the Paper-and-Pencil Version 

The following data were examined in order to ascer

tain the incidence of error for the paper-and-pencil 

version: 

1) Total number of inventories with errors 

2) Total number of inventories without errors 

3) Total number of critical errors 

4) Number of errors by type 
a) Transfer, 
b) Addition 
c) Division 

5) Number of students with .1 division errors 

6) Number of students with .1 division 
errors which resulted in a critical error 

7) Largest difference between the actual and 
the calculated value 

In addition, item 1 and items 3 through 6 were subdivided by 

the number of students with one or more of these errors. A 

complete breakdown of this information can be found in 

Appendix K. 

To collect this data, a computer program was devel-

oped and tested. The program took the ratings from the 
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rating section and compared these with the transferred 

ratings to locate transfer errors. The program then 

calculated the actual totals and learning-style values from 

the rat,ings as entered in the ra'ting section. These 

computer-calculated values (actual values) were then 

compared to the values as reported by the student in the 

scoring section (calculated values) and the program reported 

if the difference between these two values was a critical or 

non-critical error. The program also reported information 

for the other error data listed above. A detailed descrip

tion of the data collected follows. 

The Data 

Of the 145 students who participated in the study, 

128 paper-and-pencil inventories (88.3%) had at least one 

error reported. Only 17 inventories (11.7%) were completly 

error free. The 128 inventories containing errors were 

examined and 89 of them (69.5%) contained critical errors 

which changed the reported learning style. For these 

errors, the maximum difference between the actual and 

calculated error was 6. Also, of the 89 inventories, 48 

(54%) had from 2 to 5 categories with critical errors. 

When the type of error, transfer, addition, or 

division, was examined, 40% committed only one type of 

error, 46% contained two of the three error types and 14% 

contained all three of the error types. Thus, over half of 
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the inventories, 60%, contained more than one of the three 

error types. For the 40% of the inventories with one error 

type, the error was a division error (Note: all 128 

inventories contained division errors.) Of the remaining 

60% with two or more types, the majority were combinations 

of addition and division errors. 

Of the 128 inventories with division errors, 102 

contained at least one category where the difference between 

the actual and the calculated value was 0.1. One of two 

assumptions can be made about this type of error. The first 

assumption is that it is, in fact, a division error. 

However, a second assumption would be that this is a dif

ference due to rounding error. This indicates to the 

researcher that the student did not read the directions for 

rounding provided in the scoring section. 

No matter what the cause of the 0.1 error, it is 

important to note that 34 of those errors (33%) were 

critical errors. Thus, even minor errors of 0.1 were enough 

to change the learning-style reported to the student. 

In summary, of the 145 students taJcing the paper

and-pencil version of the inventory, approJcimately 70% of 

those students had at least one learning style reported to 

them incorrectly (Table 15 shows a breakdown of the number 

of critical errors). Thus, due to transfer and computation 



Table 15 

Numbe.r of Students with critical Errors 
in One or More categories 

Number of categories Number of Students 
with a critical Error 

1 41 

2 21 

3 15 

4 10 

5 2 

121 
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errors, no matter how large or how small, there is a danger 

that the student's learning style may not be accurately 

reported. 

Completion Times for the Two Versions 

To compare the completion times for the two 

versions, the starting time for the paper-and-pencil version 

was noted by each instructor on the student timing sheet. 

As each student completed the inventory and returned it to 

the instructor, the completion time was also noted on the 

timing sheet. These times were used to ascertain the total 

number of minutes from when the class started the inventory 

to when the first student finished. Also computed was the 

total number of minutes it tOoo]e the last student to complete 

the inventory, as well as the difference between these two 

times. 

For the computer-based version, the computer started 

an internal clock when the student moved from the title page 

to begin the inventory. When the student completed the 

inventory, the clock was stopped and the total number of 

minutes to ta]ee the inventory was stored on disk. This 

information was transferred to the instructor disk with the 

other student data (ratings, learning-style values, etc.). 

Again, the earliest completion time and the latest comple

tion time was noted and the difference between these two 

times was calculated. 
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The three items of information collected, first 

student in, last student in, and the difference between the 

two, were interpreted as follows. The first student inven

tory to be returned indicates the minimum time required to 

administer the inventory. This time also provides a 

reference point to determine the difference between the 

first student inventory returned and the last inventory 

returned. 

This difference, or "lag time," is the amount of 

time in which the instructor has some students who have 

completed the inventory, but some who have not, and thus, is 

a period in which the instructor has to provide individual 

~lork or in which the students do nothing. If the students 

are not provided with individual "t..rork, they may become 

distractions to the students who are still completing the 

inventory. The larger this difference, the more worle the 

instructor will have to provide. Finally, the time of the 

last student to complete the inve"ntory provides the maximum 

time needed to administer the inventory. A summary of this 

information for the two versions can be found in Table 16. 

On the average, it toole 22 minutes for the first 

student and 42 minutes for the last student to complete the 

paper-and-pencil version of the inventory. This resulted in 

a lag time of approximately 20 minutes between the first and 

last students. For the computer-based version, the first 

student completed his/her inventory in an average of 10 
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Table 16 

Starting and Completion Times for the 
Paper-and-Pencil and Computer-Based Versions 

of the Inventory 

Paper-and-Pencil Times Computer-Based Times 
Class First Last Difference First Last Difference 

1 29 52 23 12 30 18 

2 26 49 23 8 19 11 

3 22 36 14 10 21 11 

4 19 30 11 11 30 19 

5 17 37 20 9 20 11 

6 20 46 26 12 28 16 

7 18 40 22 11 18 7 

8 28 47 19 10 20 10 

9 .aL- 42 ~ 10 20 ~ 

average 22.3 42.1 20.1 10.3 22.8 12.6 
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minutes and the last student in 23 minutes. This resulted 

in a lag time of 13 minutes (Figure 14). 

Thus, on the average, students taking the computer

based version completed the inventory in half the time of 

those students taking the paper-and-pencil version. The 

computer-based version also had a shorter lag time than the 

paper-and-pencil version. Therefore, the computer-based 

version proved to be more efficient in the use of classroom 

time in terms of the total amount of time to complete the 

inventory. The computer-based version also proved to be 

more efficient in terms of the reduced lag time in which the 

instructor must provide for students at varying levels of 

instruction. 

Instructor Questionnaires 

Because of the small number of instructor respon

dents, no statistical analysis of the six Teacher Question

naire Forms was done. However, it is important for this and 

future studies to discuss the results of these question

naires. 

six instructors, ranging in teaching experience 

from 1 to 16 years, participated in the study. Each teacher 

provided two classes and was asked to perform several tasks 

as detailed in Chapter 3 in the section titled Learning 

Styles Inventory: Instructor Pac]cage. After they had 

completed these tas]cs, the instructors were asked to respond 



Figure 14: Completion Times of the Two Versions 

D Paper-end-Pencil ~ Oomputer-Based 

60~i ------------------------------------------~ 

60 
42 

Ul 

.B 40 
::J 
C 

·M 
~ 

tj..j 

o 
~ 
Q) 

..a 
~ 
::J 
:z; 

so 
22 

20 ~ · •.. · ..•.... i ... 

10 

o La k' < < < .ccT l "t" 1 < < , < < elf ,', .' '''''-:"'(,! < < < < , « 

1 2 3 
1 = First in 2 = Last in 3 = Difference between first and last in I-' 

C\) 

m 



127 

to a short questionnaire. The instructors indicated that it 

too]c them an average of one and one-half hours to complete 

the tasks for the paper-and-pencil version of the inventory 

and one-half hour to complete the computer-based version. 

The information of interest that was obtained from 

the questionnaires can be divided into two major sections. 

First, items 6 through 9 and 11 through 15 examined how the 

instructors felt about collecting and manipulating informa

tion from the paper-and-pencil and computer-based versions 

of the inventory. The second section, items 18 through 21, 

examined whether the instructor felt the two versions were 

worthwhile and would they recommend using either version to 

a colleague. The results of the questionnaire are as 

follows. 

Collecting and Manipulating Information 

The questions for the paper-and-pencil version 

(items 6 through 9) were the same as those asked about the 

computer-based version (items 11 through 15). Therefore, 

the items will be paired for discussion. 

ITEmffi 6 and 11 

These two items dealt with collecting the results 

of the student inventory. The instructor was asked to rate 

collecting the information as 1) very difficult, 2) somewhat 

difficult, 3) somewhat easy, or 4) very easy (Figure 15). 
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For the paper-and-pencil version, one instructor felt this 

task was very difficult, one somewhat difficult, two 

somewhat easy, and two very easy. The instructor who rated 

this item as very difficult added a comment that "I had to 

check their math!" A second instructor simply stated that 

collecting the information was a "pain in the neck." 

In contrast, all six of the instructors rated 

collecting the information from the computer-based version 

as being very easy. Thus, the teachers felt that overall it 

was easier to collect the information using the computer

based version than the pap~r-and-pencil version. 

ITEMS 7 and 12 

For these items, the instructor indicated whether 

locating an individual student's information was 1) very 

difficult, 2) somewhat difficult, 3) somewhat easy, or 

4) very easy (Figure 16). 

For the paper-and-pencil version, one instructor 

felt that locating the information was somewhat difficult, 

two felt it was somewhat easy, and three felt it was very 

easy. For the computer-based version, one instructor felt 

it was somewhat easy, and the other five felt it was very 

easy. As with collecting the information, none of the 

instructors felt using the computer-based version was 

difficult, while the paper-and-pencil version proved 

slightly difficult for one of the instructors. 
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ITEr<1S 8 and 13 

For items 8 and 13, the instructor was to indicate 

if he/she felt that finding the class average was 1) very 

difficult, 2) somewhat difficult, 3) somewhat easy, or 

4) very easy (Figure 17). For the paper-and-pencil version 

one instructor felt that finding the average was somewhat 

difficult and five felt that it was only somewhat easy. 

In contrast, only one instructor for the computer

based version felt that it was somewhat easy, and the rest 

felt that it was very easy. 

ITEMS 9 and 14 

These two items are the last that directly concern 

gathering information from the two versions. They ask the 

instructor if he/she felt that finding the distribution of 

the students among categories was 1) very difficult, 

2) somewhat difficult, 3) somewhat easy, or 4) very easy 

(Figure 18). 

Again, the instructors found using the paper-and

pencil version to be more difficult than the computer-based 

version with three feeling that finding the distribution was 

somewhat difficult, one feeling it was somewhat easy and one 

feeing it was very easy. For the computer-based version, 

only one instructor felt it was somewhat easy, while the 

remainder felt it was very easy. 
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Overall, when examining the items pertaining to 

collecting and manipulating information, the instructors 

felt that using the computer-based version was generally 

very easy. On the other hand, while some instructors felt 

that using the ·paper-and-pencil version was easy for 

specific items, they had much more difficulty with it than 

the computer-based version. 

General Perception of the Two Versions 

Items 18 through 21 examined the general worth of 

the learning-style inventory as delivered by the two 

methods. Item 18 asked the instructors if they would give 

another learning-style inventory using the paper-and-pencil 

version, computer-based version, or either version. While 

all the instructors indicated' that they would give another 

inventory, two stated that they would use either method and 

four stated that they would use the computer-based version. 

None of the instructors selected just the paper-and-pencil 

version. 

Item 19 asked the instructor if "next year you 

decided to give a learning-style inventory delivered by your 

preferred method . . . would you modify your teaching style 

based on the information provided by the inventory?" 

(Appendix I) All six of the instructors responded that they 

would modify their teaching style based on the information 
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provided. However, three instructors did add qualifiers of 

"yes, if possible," "I'd try," and "within certain limits." 

Item 20 as]ted if the instructor would recommend the 

paper-and-pencil version to a fellow teacher. Four instruc

tors answered no and two answered yes. One instructor 

qualified his/her "no" rating by saying "well maybe. It's 

better 'than a sharp stick in the eye' but certainly the 

computer version is much more streamlined." 

Finally, item 21 asked the instructor if they would 

recommend the computer-based version to a fellow teacher. 

All six instructors responded yes. 

As with the items on collecting and manipulating 

information, these items show a preference for the computer

based version of the learning-style inventory by 'the 

instructors. Future research is necessary to show if this 

preference is significant. 

Summary 

The findings of this study were presented in four 

sections. The first section reported the findings from the 

student questionnaire. In the second section, findings on 

transfer and computation errors were presented. In the 

third section data on completion times was presented. 

Finally, the findings from the teacher questionnaire were 

presented. 
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For the student questionnaire, no significant 

difference was found between the two delivery methods. For 

both methods, the majority of the students felt that the 

inventory did describe them well, that they would recommend 

an inventory to others, and that it is important for their 

teacher to know their learning style. Also, both groups 

felt that completing the inventory was easy. However, it is 

important to note that, when the learning-style values of 

students who took the paper-and-pencil version and felt that 

finding their values was easy were examined, a large amount 

of computation errors were discovered. 

When the data on transfer and computation errors 

was examined, a large majority of the students taking the 

paper-and-pencil inventory had one or more errors. Further

more, for approximately 70% of those students with an error, 

that error was enough to change the learning-style reported 

to the student. Thus, for the paper-and-pencil version, 70% 

of the students had at least one category presented incor

rectly. 

The findings on completion time showed than it took 

half the time to complete the computer-based version that it 

did the paper-and-pencil version. In general, the last 

student to complete the computer-based version did so as the 

first student of the paper-and-pencil version turned in 

his/her inventory. 
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Finally, while no statistics were compiled on the 

teacher questionnaire, the data show a strong preference for 

the computer-based version over the paper-and-pencil version 

of the inventory. The instructors found that compiling and 

manipulating the information was easier for the computer

based version and would use and recommend a similar inven

tory in the future. 



CHAPTER 5 

CONCLUSIONS 

Summary of the Findings 

Importance of the study 

As computers become more popular in school systems 

throughout the country, it is important to take a careful 

look at how they are being used and to insure that they are 

being used effectively. In the past, a brief past of only 

10 to 20 years, one use of the computer has been as a 

testing instrument. Starting first by delivering tradition

al paper-and-pencil testing, the computer has been modified 

and refined as a testing instrument to the point that it can 

adapt a test to more accurately report a student's ability 

level. 

Another important innovation in education, one that 

has been evolving for a considerably longer time than the 

computer, is the study and evaluation of individual learning 

styles. Research has shown that matching a student to 

his/her learning style 1) increases academic achievement 

(Dunn, 1982; Carbo, 1980; Krimsky, 1982; Pizzo, 1981, 

Douglas, 1979; Tannenbaum, 1982, Cafferty, 1980; Domino, 

1970), 2) improves students' attitudes towards school (Dunn, 

138 
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1982, Copenhaver, 1979; Pizzo, 1981), and reduces discipline 

problems. (Lynch, 1981; Carruthers and Young, 1980; and 

Cavanaugh, 1981) 

The research has also shown that through learning

style inventories, students can accurately predict their 

individual learning styles. However, predicting learning 

styles using traditional paper-and-pencil methods are time 

consuming and can be inaccurate. It can consume one or two 

periods of class time if the inventory is self-scoring or 

take several weeks if it is sent out for computer-scoring. 

Also, as this study shows, if the inventory is self-scoring 

the student may not receive an accurate portrayal of his/her 

learning style. 

Thus, the purpose of this study was to examine the 

computer as an alternate delivery method for learning-style 

inventories. It examined the students' perceptions of the 

inventory, the incidence of error in computing the learning-

style values, the relative completion times for the two 
-

versions, and the instructor's perceptions of the inventory 

in order to determine the feasibility of delivering a 

learning-style inventory using a computer. 

Procedures for the study 

To conduct this examination, a computer program was 

developed to mirror the traditional paper-and-pencil version 

of the Learning Styles Inventory developed by Renzulli and 



smith. A second program was developed to provide the 

instructor with a method for collecting and manipulating 

information from 'the inventory. 
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Once the programs were tested, six instructors from 

Amphitheater High School each provided two classes in which 

one-half of each class received the paper-and-pencil version 

of the inventory while the other half received the computer

based version. 

When the students completed the inventory, they were 

asJced to complete a short questionnaire and return all 

materials to the instructor. Once all materials were 

collected, the instructor was asked to perform some simple 

steps of information retrieval and then complete an instruc

tor questionnaire. 

When the instructors had completed their tasks, all 

materials were returned to the researcher. Data was col

lected from the student questionnaire and subjected to 

statistical analysis. The student inventory boo]clets from 

the paper-and-pencil version were also examined for errors 

in transferring or computation. Information was also 

compiled on the completion times for each of the two methods 

and, finally, data was collected from the instructor 

questionnaires. 
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Summary of the Findings 

Once the data were analyzed, it was found that there 

was no significant difference between the paper-and-pencil 

and computer-based versions on the student questionnaire in 

terms of the student's perceptions towards the two delivery 

methods. However, when examining the distribution of the 

students in terms of their preference for entering the 

ratings and finding the learning-style values, there was a 

definite trend favoring the computer-based version of the 

inventory. 

When the incidence of errors for the paper-and

pencil version was examined, the findings were surprising. 

Over 80% of the inventories scored by the students contained 

some sort of mathematical error. In addition, approximately 

70% of these errors were enough to change the learning style 

reported to the student. In other words, over two-thirds of 

the students calculated their learning-style value for at 

least one category in error. since the computer-based 

version was error-free, there was a significant advantage to 

using the computer-based version in terms of the accuracy of 

the reported learning styles. 

The findings for completion time also showed an 

advantage in using the computer-based version of the inven

tory. Overall, it took half the time to complete the 

computer-based version than it did the paper-and-pencil 

version. Instead of taking the entire class period, roughly 
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20 minutes were used to complete the computer-based version. 

Also, there was less lag time between the first and last 

student to complete the inventory. Thus, the computer-based 

version proved to ~e more efficient in terms of time to 

complete the inventory and the amount of time in which 

students were idle or had to be assigned individual work. 

Finally, when examining the instructor question

naire, there was a clear advantage to the computer-based 

version. First, it took less time for the instructors to 

manipulate the information using the computer-based version. 

Second, the instructors indicated a strong preference for 

using the computer-based version of the inventory to 

manipulate the information collected. Finally, the instruc

tors indicated that 1) they would give another inventory if 

they could use the computer-based delivery method, 2) they 

would modify their teaching strategies based on the informa

tion obtained, and 3) they would recommend the computer

based method to other instructors. Thus, the instructors 

showed a strong preference overall for the computer-based 

version. 

Discussion of the Findings 

In determining the significance of the findings, it 

is important to remember that the study examined the use of 

the computer as a delivery mechanism for the traditional 

paper-and-pencil version of the learning-style inventory. 
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It did not attempt to use the full potential of the computer 

as a testing instrument. Thus, the use of the computer

based version can be considered worthwhile if it is as good 

as the paper-and-pencil version. 

When examining the students' perceptions towards the 

two methods, it was found that there was no significant 

difference between the two delivery methods at the .05 

level. Thus, in terms of these perceptions, the computer

based version can be deemed as being equal to the paper~and

pencil version. In fact, the relative distribution of the 

students for the various questions asked in the question

~aire show a slight preference for the computer-based 

version of the inventory. 

Therefore, in terms of the questions pertaining to 

ease of use put forth in the first chapter, the students did 

not perceive the computer-based inventory as being 

significantly easier than the paper-and-pencil inventory, 

but they did find that it was as easy as the paper-and

pencil inventory. When e}camining the questions pertaining 

to ease of use, the students showed no significant 

preference for the computer-based version over the paper

and-pencil version, but there was a trend favoring the 

computer-based version. 

It is not until incidence of error was examined that 

a clear advantage to using the computer-based version became 

evident. The large number of errors made by the stud3nts 



using the paper-and-pencil version shows that there was 

doubt as to the accuracy of the self-scoring inventory, 

while the computer-based version provided an error free 

inventory in terms of scoring. Thus, the computer-based 

version not only decreased the amount of transfer and 

computation errors, it eliminated them altogether. 
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The advantage to using the computer-based version 

can also be seen when examining the completion times for the 

two versions. The computer-based version can be delivered 

in half the time of the paper-and-pencil version and 

resulted in less idle time for those students who finished 

the inventory before other students. Therefore, in answer 

to question one in terms of reduction of time, the computer

based version dramatically reduced the amount of time 

necessary to administer the inventory. 

Finally, the perceptions of the instructors 

indicated a clear preference for the computer-based version 

over the paper-and-pencil version. The instructors 

indicated that the computer-based inventory toole them less 

time, and that they felt it was easier to use. Their 

willingness to use the inventory again, modify their 

teaching techniques, and recommend the inventory to a 

colleague, all indicated that the instructors felt there was 

a clear advantage to the computer-based version of the 

learning-style inventory. Their responses also indicated 

that they felt the computer-based version did not contain as 



much administrative "paper ~lork" as the paper-and-pencil 

version. 
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When examining the questions concerning the instruc

tor and reduction of time, reduction of paper work, and 

perceived ease of use, detailed in chapter one, there was a 

clear preference for the computer-based version of the 

inventory. The instructors found that it took less time and 

less paper work to manipulate the information obtained by 

the computer-based method. Their perceptions of the two 

methods also showed a preference for the computer-based 

version. 

Summary 

Overall, while there was no significant difference 

between the paper-and-pencil and computer-based version of 

the inventory in terms of the students' perceptions, there 

was a clear advantage to the computer-based inventory for 

the other questions set forth in this study. First, the 

computer-based version eliminated transfer and computation 

errors, insuring the accuracy of the scoring procedure. 

This is an important factor, as many instructors would not 

use a learning-style inventory if they were not sure of the 

accuracy. 

Second, the computer-based version reduced the 

administration time of the inventory, thus freeing the 

instructor to perform other instructional tas]cs. Also, the 
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reduced time for administration, coupled with the computer

based version's accuracy mentioned previously, insures that 

the instructor will have a fast and accurate inventory. 

Previously, in order to insure accuracy, the inventories had 

to be sent elsewhere for scoring, a procedure that might 

take several weeks. Now, this accuracy can be obtained in 

half the time it takes to administer the paper-and-pencil 

version. 

Finally, the instructors in this study showed a 

clear preference for the computer-based version. Thus, by 

providing the instructors with a fast, efficient, and 

accurate method of delivering a learning-styles inventory 

and manipulating the information gained by that inventory, 

the computer-based version provides a method for improving 

individualized instruction. In one day, an instructor could 

collect all needed information on their students' learning 

styles for each of their classes. More importantly, they 

could examine the information gathered for all of their 

classes and compare and contrast the various learning style 

groupings in, and among, the classes. 

,Therefore, in terms of the research questions 

detailed in this study, the computer-based version of the 

Learning Styles Inventory did prove to be feasible. The 

feasibility of this delivery method thus suggests several 

implications for the practitioner and areas of further 
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research. These.topics will now be discussed in further 

detail. 

Implications for the Practitioner 

One major implication for the practitioner is that a 

faster and easier to use inventory will encourage more 

instructors to explore matching their teaching style to 

their students' learning style. with the time required to 

assemble and manipulate information reduced, the instructors 

will have more time to develop individualized materials and 

to experiment with other forms of teaching. 

As was stated earlier, the instructor may now take 

one day to collect, correlate, and interpret information for 

all of their classes, whereas with the traditional method, 

which takes two to three hours per class, this task would 

take days. Thus by providing a fast, accurate, and easy to 

use inventory, this method gives the instructor a powerful 
~ 

new tool to diagnose learning styles and, in turn, improve 

instruction. 

A second implication, to researchers in particular, 

is that a more efficient inventory provides a better tool 

for research. with instructors willing to use the inven

tory, researchers will be able to expand their store of 

information on learning styles. Also, the flexibility of 

the computer as a testing and reporting instrument offers 

new avenues of research. For example, one problem of 



traditional ,learning--style inventories has been that of 

trimming do~n the question pool to a manageable amount. 

Computerized adaptive testing, with its larger question 

pool, may thus restructure the way researchers now think 

about learning-style inventories. 
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A final implication concerns the computer as a 

reporting instrument. This study examined a computer-based 

inventory as a delivery method only, it did not explore the 

full potential of the computer in terms of information 

retrieval. For example, the computer is capable of collect

ing not only the students' learning style, but their reading 

level, and level of prior lcnowledge. A program could be 

developed to provide all of this information to an instruc

tor in a manner which would be easy to manipulate. The 

instructor would then be able to partake in ICwhat if" 

situations such as "what would happen if I assigned this 

student to use this material?" "Would it match their 

learning style?" "Would it match their reading level?" 

"Would it be to hard/easy for them based on their prior 

knowledge?" Information on social development could also be 

included to provide a total profile of the student for the 

instructor. 

with today's large class numbers it is difficult, if 

not impossible, for t.he instructor to keep track of a 

student's development. Having 20 to 30 complex human beings 

in one room makes it extremely difficult to manipulate the 
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information needed to individualize instruction for every

one. Multiply this by five classes a day and the task 

becomes impossible. The computer, however, was designed as 

a manager of information and thus provides the necessary 

tool to undertake this impossible task. 

Recommendations for Further Research 

There are many other topics for further research 

that suggest themselves. These topics can be divided into 

two major areas. The first topic is continuing research on 

the use of the computer fo~ delivering a learning-style. 

inventory. The second topic is further research in learning 

styles that will be possible with an efficient delivery 

system. 

The computer As A Delivery System 

It will be necessary to expand the study conducted 

here to include a larger instructor sample. In conjunction 

with these studies will be an examination of what expanded 

reporting capabilities will be necessary, and if other 

inventories can be adapted to this delivery method. 

As other inventories are adapted to this delivery 

method, it will be necessary to reestablish their validity 

and reliability. Also, research should be conducted on the 

development of new inventories using the principles of 

adaptive testing, and on taking full advantage of the 
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computer's graphics and branching capabilities. As these 

new inventories are developed, it may become necessary to 

develop new tests of validity and reliability as they 

pertain to computerized inventories. 

Finally, as was mentioned earlier, research and 

development will need to be conducted on using the computer 

to provide a total profile of the student. Questions to be 

raised will include: 

What information sho~ld be collected for the areas 
of interest (learning style, reading level, prior 
knowledge, etc.)? 

How is this information interrelated? 

How can this information be most easily presented to the 
instructor? 

How much information is too much information? Are we 
infringing on the rights of students? 

How can the information collected be integrated into the 
teaching curriculum? 

As the potentials of the computer are examined, more 

and more questions will present themselves. Thus, the 

adaption of the computer to a delivery system for learnir.g-

style inventories presents many exciting questions. 

Further Research on Learning styles 

There are currently many areas of research being 

conducted on the various aspects of learning style. An 

improved instrument for evaluating learning styles would 

help this research to progress at a faster rate. One such 
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area would be examining changes in learning styles as a 

student matures. A flexible and easy to use instrument 

would make it easier to conduct longitudinal studies in this 

area. Another study that would benefit from an easy-to

administer inventory would be an examination of the 

differences in learning styles between college-bound and 

V"ocational students. Such a study would require large 

amounts of information about the students that could be 

easily manipulated and an instrument that is easy to 

administer. 

Another area of research that would benefit from a 

compu~!sr-based delivery system is that of matching teaching 

styles to learning styles. currently, as was detailed 

earlier, it is difficult for a teacher to consider changing 

his or her teaching style to mntch those of the students 

when dealing with over 100 individuals. The computer can be 

used to e,ase the burden of information retrieval and can 

also assist in maJcing recommendations for instructional 

materials to match a particular style. with this expanded 

tool, it will become necessary to examine if teachers are 

willing to change their teaching styles. 

While this study indicates that they would indeed 

change their style, the instructor's added comments of "I'd 

try," "if possible," and "within certain limits" suggest 

other questions to be examined. First, given expanded 

capabilities, are the instructors willing to change their 



style? Second, do the instructors have the background, 

resources, and professional support to individualize 

instruction? 
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Many other questions will present themselves as the 

computer develops as a delivery instrument and manager of 

information. Technological advances in equipment and 

software will provide new areas of research. For example, 

expanded equipment capabilities will allow the instructor to 

perform task that used to require large, main-frame 

computers. Also, advances in software, especially artifi

cial intelligence and expert systems, will put the knowledge 

of experts in individualizing instruction at the fingertips 

of the classroom teacher. 

In summary, this study found that the computer-based 

version of the Learning Styles Inventory does provide a 

feasible alternative to the traditional paper-and-pencil 

delivery method. These findings open the way for further 

studies concerning the use of the computer as a delivery 

system and as a manipulator of information. Thus, this 

study provides the groundwork for further development of the 

computer as an instrument for individualizing instruction 

through the examination of learning styles. 



APPENDIX A 

Definitions of Learning style 

Dunn, eta ale 1981, pp. 374-375 

Canfield and Lafferty 

Individual learning style is derived from: (a) academic 
conditions (relations with instructor and peers); 
(b) structural conditions (organization and detail); 
(c) achievement conditions (goal setting, competition); 
(d) content (numbers, words, etc.); (e) mode of 
preferred learning (listening, reading, iconic and 
direct experience); and (f) expectation of performance 
level (superior through satisfactory). 

Dunn, Dunn, and Price 

Learners are affected by their: (a) environmental 
(sound, light, temperature, and the need for a formal or 
informal design); (b) emotional (motivation, persis
tence, responsibility, and the need for either structure 
or options); (c) sociological (self, pair, peer, team, 
adult, or varied); and (d) physical (perceptual 
strengths, need for intalte, time of day or night energy 
levels, and need for mobility) preferences. 

Anthony F. Gregorc 

Learning style consists of distinctive, observable 
behaviors that provide clues to the functioning of 
people's minds and how they relate to the world. Those 
"mind" qualities suggest that people learn in combina
tions of dualities: (a) concrete-sequential; 
(b) concrete-random; (c) abstract-sequential; and/or 
(d) abstract-random. Preferences for a particular set 
constitutes a learning style. 
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Joseph E. Hill 

Cognitive style is the unique way in which an individual 
searches for meaning. It is reflected in the way: 
(a) qualitative and theoretical symbols are handled; 
(b) cultural influences affect the meaning given to 
symbols; and (c) meaning is derived from symbols that 
are perceived. 

David E. Hunt 

Learning style describes students in terms of those 
educational conditions under which they are most likely 
to learn and essentially describes the amount of 
structure individuals require. 

David Kolb 

Learning style is a result of hereditary equipment, past 
experience, and the demands of the present environment 
combining to produce individual orientations that give 
differential emphasis to the four basic learning modes 
postulated in experiential learning theory; Concrete 
Experience (CE); Reflective Observation (RO); Abstract 
Conceptualization (AC); and Active Experimentation (AE). 

Ramirez and Castaneda 

Cognitive Style Differences (field independent/field 
sensitive) and cultural differences create individual 
learning styles. Because learning style is not 
permanently fixed, it is possible to intervene and 
affect it. 

Ronald R. SchmecJc 

Learning style is the product of the organization of a 
group of information processing activities that indivi
duals prefer to engage in ~.,hen confronted with a 
learning tas]c. Those activities range from (a) deep and 
elaborative to (b) shallow, repetitive, and reiterative. 



LEARNING STYLES 

APPENDIX B 

Definition of Individual 
Learning Styles 

James Keefe, 1979, p. 4 - 15 

Characteristic cognitive, affective, and physiological 
behaviors that serve as relatively stable indicators of 
how learners perceive, interact with, and respond to the 
learning environment." (Keefe, 1979, p. 4) 

I. COGNITIVE STYLES 

Information processing habits representing the learner's 
typical mode of perceiving, thinking, problem solving, 
and remembering. (Messick, 1976) 

A. Reception Styles 

1. Perceptual Modality Preferences - preferred 
reliance on one of the three sensory modes of 
understanding experience. The three modes are 
,kinesthetic or psychomotor, visual or spatial, 
and auditory or verbal ••• In adults, all three 
modes function cooperatively with a usually 
discernable preference for one or the other. 
(Brunner; Sperry) 

2. Field Independence versus Dependence - analyti
cal as opposed to a global way of experiencing 
the environment. Independents perceive things 
as discrete from their background field, while 
dependents tend to be influenced by any embedd
ing context. (Witkin) 
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3. Scanning - differences in the way individuals 
deploy attention. Attention may be broad or 
narrow and a person's style may be to scan or 
focus. (Holzman; Brunner) 

4. Constructed versus Flexible Control - individual 
differences in susceptibility to distraction and 
distortion in tasks with conflicting cues. The 
constricted style is more susceptible to 
distraction while the flexible style tends to 
concentrate on the task at hand. (Gardner et 
al.) 

5. Tolerance for Incongruous or Unrealistic 
Experiences - readiness to accept perceptions at 
variance with conventional experience. A high 
tolerance style reflects a willingness to accept 
experiences that vary markedly from the ordinary 
or even the truth. Low tolerance implies a 
preference for conventional ideas and reality 
orientation. (Gardner et al.) 

6. Strong versus Weak Automatization - the capacity 
to perform simple repetitive tasks. Relative 
skill in perceptual analysis, suggesting an 
intra-individual style of automatization vs. 
restructuring. A strong automatization style 
appears to concentrate on the obvious properties 
of a tas]c, ignoring the detail that restructur
ing requires. (Broverman) 

7. Conceptual versus Perceptual-motor Dominance -
the capability to perform novel or difficult 
taslcs. Conceptually dominant persons exhibit 
greater facility for conceptual behaviors and 
less f~r perceptual-motor ones. Perceptual
motor dominant individuals display the opposite 
pattern. (Broverman) 

B. Concept Formation and Retention Styles 

1. Conceptual Tempo - individual differences in the 
speed and adequacy of hypothesis formulation and 
information processing on a continuum of 
reflection vs. impulsivity. Impulsives tend to 
give the first answer they can think of even 
though it is frequently incorrect. Reflectives 
prefer to consider alternate solutions before 
deciding and to give more reasoned responses. 
(Kagan) 
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2. Conceptualizing Styles - individual differences 
in approach to concept formation. Conceptual 
differentiation refers to the tendency to 
conceive of things as having many properties 
rather than a few. Compartmentalization is the 
inclination to place concepts in discrete, even 
relatively rigid, categories. The chief 
conceptualizing bases are the use of thematic or 
functional relations among stimuli (relational 
conceptualizing), the analysis of descriptive 
attributes (analytic-descriptive conceptualiz
ing) or the inference of categorical membership 
(categorical-inferential conceptualizing). 
(K~gan; Gardner; Messick and Kogan) 

3. Breadth of categorizing - preference for broad 
or narrow range in establishing conceptual 
categories. The broad categorizer likes to 
include many items and lessen the risk of 
leaving something out. The narrow categorizer 
prefers to exclude doubtful items and lessen the 
probability of including something deviant. 
(Brunner; MessicJc and Kogan) 

4. cognitive Complexity versus Simplicity -
differences in number of dimensions utilized by 
individuals to construe the world. A high com
ple~dty style is multidimensional and dis-

. criminating , attuned to diversity and conflict. 
A low complexity style prefers consistency and 
regularity in the environment. The former is 
more effective in processing dissonant informa
tion; the latter, in reconciling consonant 
experience. (Bieri; Harvey; Scott) 

5. Leveling versus Sharpening - individual varia
tions in memory processing. Levelers tend to 
blur similar memories and to merge new precepts 
readily with previously assimilated experience; 
they tend to over-generalize. Sharpeners are 
inclined to magnify small differences and to 
separate memory of prior experiences more easily 
from current data; they tend to over
discriminate. (Holzman: Gardner) . 



II. AFFECTIVE STYLES 

Motivational processes (attention, activity, and 
interest) viewed as the learner's typical mode of 
arousing, directing, and sustaining behavior. 
(Keefe, 1984, p. 48) 

A. Attention Styles 
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1. Conceptual Level - a broad development trait 
characterizing how much structure a student 
requires in order to learn best. CL is "based 
on developmental theory that describes persons 
on a developmental hierarchy of increasing 
conceptual complexity, self-responsibility, and 
independence." (Hunt, 1977) A low conceptual 
level style indicates the need for high struc
ture; high CL, that the learner requires less 
structure. Conceptual level is a broad trait 
and is classified here mainly because of its 
developmental implications" Closely related to 
it are responsibility, the capacity of students 
to follow through on a task without direct or 
frequent supervision, and need for structure, 
the amount and kind of structure required by 
different individuals. (Hunt, Dunn and Dunn) 

2. curiosity - differences in attraction to the 
novel or adventuresome aspects of the environ
ment. Curiosity can be seen as exploratory 
behavior, in reactions to changes or simply the 
need for change, and in the desire to escape 
boredom. (Berlyne; Montessori) 

3. Persistence or Perseverance - variations in the 
learner's willingness to labor beyond the 
required time, to withstand discomfort and to 
face the prospect of failure. High persistence 
is characterized by the disposition to work a 
tas]c until it is completed, seeking whatever 
kind of help is necessary to persevere. A low 
persistence style results in short attention 
span and the inability to wor]<: on a task for any 
length of time (Carroll; Dunn and Dunn) 
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4. Level of Anxiety - describes the individual's 
level of apprehension and tension unde~ stress 
conditions. The highly anxious are tense and 
worried; the unanxious are "cool" emotionally. 
A low anxious learner performs better when 
challenged by a difficult task, particularly 
when his performance will be evaluated. A high 
anxious learner performs less well under the 
same conditions. There is some evidence that 
high intelligence learners may profit more from 
anxiety than the less able. (Alpert and Haber; 
Spielbeger) 

5. Frustration Tolerance - individual differences 
in thwarting behavior in the face of conflict 
or disappointment. The learner low in frustra
tion tolerance is more likely to extend effort 
in a conflict situation - to accept the chal
lenge. (Waterhouse and Child) 

B. Expectancy and Incentive styles 

1. Locus of Control - variations in individual 
perceptions of causality in behavioral outcomes 
on a continuum of internality vs. externality. 
The internal person thinlts of himself as 
responsible for his own behavior, as deserving 
praise for successes and blame for failures. 
The external person sees circumstances beyond 
his control, luck, or others as responsible for 
his behavior. (Rotter; Crandall; Kratkovshy and 
Crandall) 

2. Achievement Motivation - individual differences 
in patterns of planning and striving for some 
internalized standard of excellence. Indivi
duals with high achievement motivation are 
interested in excellence for its own sake rather 
than for any rewards it may bring. They set 
their goals carefully after calculating the 
success probability of a variety of alterna
tives. (McClelland; Alschuler) 
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3. Self-actualizing - differences in personal 
striving for adequacy. Maslow and other 
humanistic psychologists view life as a 
"continual series of choices for the individual 
in which the main determinant of choice is the 
person as he already is (including his goals for 
himself, his courage or fear, his feeling of 
responsibility, his ego-strength or "willpower,: 
etc.)." The more actualized person has greater 
feelings of lIadequacy." (Maslow) 

4. Imitation - The tendency to repeat actions that 
appear desirable in a given situationu The 
young, in particular, identify with role models 
and tend to imitate what they say and do. The 
occurrence on imitative behavior seems to depend 
on perceived personality of the model, the 
personality of the learner and the interaction 
between the two factors. (Bandura; Fisher) 

5. Risk Taking versus cautiousness - individual 
differences in a person's willingness to take 
chances to achieve some goal. Risk takers 
prefer low probability-high payoff alternatives; 
cautious persons like high probability-low 
payoff ones. (Kogan and Wallach) 

6. Competition versus Cooperation - tendency of 
individuals to be motivated more by rivalry or 
by sharing the experience ••. The highly competi
tive have a strong compulsion to win; the highly 
cooperative, a strong need to agree and support. 
(Maccoby; Marquart) 

7. Level of Aspiration - variations in learner 
perception of past successes and failures in 
relation to subsequent school performance ••. 
Past successes tend to develop modest self
confidence while failure can lead either to 
despair or to unrealistic optimism born out of 
defeat. Those who often fail tend to develop a 
mind set ranging from a lowered level of 
expectancy to the need to discredit the evidence 
of failure. (Bachman; Bloom et al.) 

8. Reaction to Reinforcement - individual 
differences in response to reward and punish
ment. .. Generally spealcing, students are 
motivated by reinforcement and variable in 
response to punishment. (Skinner; Solomon) 



161 

9. Social Motivation - differences in value-based 
behavior based on variations in social and 
racial/ethnic world view. Leat'ners not only 
vary in socio-economic background, in cultural 
determinants and value codes, and in peer-group 
conformity but are variously affected by the 
standards and expectations of these groups. 
Esthetic sense, for elcample, is strongly 
influenced by social and ethnic bac]{ground. 
Value systems arise out of family, school, and 
peer-group influences. Differences in social 
motivation may derive from one or a combination 
of determinants. (Hill; Bennett) 

10. Personal Interests - patterns of choice among 
alternatives that do not seem to result from 
elcternal pressures. All else being equal, when 
an individual has an interest in something, he 
is likely to favor it over its alternatives. 
High interest will incline a learner toward an 
activity; low interest, away from it. (Witty) 

III. PHYSIOLOGICAL STYLES 

Biologically based modes of response that are 
founded on sex-related differences, personal 
nutrition and health, and reaction to the physical 
environment. (Keefe, 1984, p. 49) 

A. Masculine-feminine Behavior - variations in typical 
brain-behavior responses of boys and girls. 
Researchers agree that males generally are more 
aggressive, sensitive to spatial (visual) relations 
and (perhaps) to mathematical processes. Girls are 
more verbal and excel in fine muscular control. The 
sexes display differing attentional mechanisms and 
widely varying interest patterns. Sex-related 
differences may be more closely akin to abilities 
than to style and they are certainly related to 
brain hemispheric dominance. (Maccoby and Jacklin) 

B. Health-related Behavior - individual response dif
ferences resulting from the physical imbalance of 
malnutrition, hunger, and disease. Dunn and Dunn 
refer to an aspect of this style as intake. There 
are no widely accepted measures of these factors and 
the many potential implications for learning can 
only be surmised because of the clumsiness of the 



available methodology •. Yet it is clear that the 
differences do exist. (Cravioto; Dunn and Dunn) 
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C. Time Rhythms - individual variations in optimum 
learning patterns depending on the time of day. 
Some persons perform best in the morning; others in 
the afternoon or evening. (Dunn and Dunn) 

D. Need for Mobility - differences in learner need for 
change in posture or location. This dimension may 
be both age and sex-linlced since younger learners 
and males generally require more mobility. (Dunn 
and Dunn) 

E. Environmental Elements - individual preferences for, 
or response to, varying levels of light, sound, and 
temperature. Few learners are greatly bothered by 
light variations but many find it hard to work with 
distracting noise levels, and wide temperature 
variations affect almost everyone. (Dunn and Dunn) 



APPENDIX C 

An Annotated Bibliography of 
Selected Learning-Styles 

Instrumentation 

Keefe 1982a, pp. 228-231 

General 

Cognitive Style Interest Inventory by Sheldon D. Strother, 
1975. 

A self-reporting inventory based on the Oakland 
Community College model of "educational sciences" 
(Bloomfield Hills, Michigan) allowing the student to 
represent his/her preferred way of obtaining meaning 
from the environment. The inv~ntory is self
scoring. 

Cognitive Style Mapping, a Modified Hill Model, utilized by 
Mountain View College in Dallas, Texas. 

Computer-generated cognitive style maps and class 
diagnostic records are available. 

Cognitive Style Mapping Inventory, compiled and revised by 
East Lansing High School, 1975. 

Similar to the Strother Interest Inventory but 
arranged for computer scoring. 

Learning Style Inventory (students, 1978) and Productivity 
Environmental Preference survey (adults, 1977) by Rita Dunn, 
Kenneth Dunn, and Gary E. Price. 

Self-reporting questionnaire yielding information 
about hO~l a given student learns. There are 36 
subscales covering 18 elements in four areas: 
Environmental, Emotional, Sociological, and Physical 
(computer scored). 
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Learning Style Inventory: Primary Version by Janet Perrin, 
st. John's University, 1981. 

Based on the Learning Style Inventory of Dunn, Dunn, 
and Price and designed for young children. The 
questionnair.e consists of 12 charts, each containing 
a series of pictures and questions that asses a 
different element of learning style. The inventory 
is individually administered and scored on a student 
profile form. 

Learning Styles Inventory and Instructional Styles Inventory 
by Albert A. Canfield and Judith S. CAnfield, 1976. 

Short inventories of learning and teaching styles 
used to date primarily on the college level. 

Cognitive and Affective Styles 

Child Rating Form by Manuel Ramirez and Alfred Castaneda, 
1974. 

A direct observation chec]clist yielding frequency of 
behavior scales on field independence/ sensitivity 
and cultural differences. Teacher completes for 
younger students; older students can rate 
themselves. 

Learning style Identification Scale by Paul Malcom, William 
Lutz, Mary Gerken, and Gary Hoelt]ce, 1981. 

A short (24 item) self-scored rating scale based on 
the concept of learning style as the "method 
students use to solve any problem that they 
encounter in their educational experiences." Five 
styles are identified based on classification of 
information reception and use, cognitive develop
ment, and self-concept. 

Myers-Briggs Type Indicator by Isabel Briggs Myers and 
Katherine C. Briggs, 1976. 

A measure of personality dispositions and interests 
based on Jung's theory of types, suitable for early 
adolescents through adults. Provides four bipolar 
scales which can be reported as continuous scores or 
reduced to types. 
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student Learning Styles Questionnaire by Anthony F. Grasha 
and Sheryl Ri~chmann, 1974. 

A hand-scored self-report inventory of 90 items 
designed to elicit student attitudes toward the 
courses taken in college or high school and to 
identify related learning style. six styles are 
described: Independent, Avoidant, Collaborative, 
Dep'endent, Competi ti ve, and Participant. 

Cognitive Styles 

Cognitive Profiles by Charles A. Letteri, 1980. 

Seven tests of cognitive style that in combination 
predict student achievement level as measured by 
standardized achievement test scores. The seven 
dimensions are: 1) Field Independence/Dependence, 
2) Scanning/Focusing, 3) Breadth of Categorization, 
4) Cognitive Complexity/Simplicity, 5) Reflectiveness/ 
Impulsiveness, 6) Leveling/Sharpeni,g, 7) Tolerant/ 
Intolerant. 

Inventory of Learning Process by Ronald SchmecJc, Fred 
Ribich, Nerella Ramanaiah, 1977. 

A 62-item, true-false inventory grouped by factor 
analysis into dimensions of synthesis/ analysis, 
study methods, fact retention, and elaborative 
processing, reflecting a continuum of student 
information processing preferences from deep and 
elaborative to shallow and repetitive. 

Learning Style Inventory by David Kolb, 1981. 

A 5-10 minute self-reporting inventory calling for a 
ranJc ordering of four words in each of nine dif
ferent sets. Each word represents one of four 
learning modes: feeling (Concrete Experience), 
watching (Reflective Observation), thinking 
(Abstract conceptualization), and doing (Active 
Experimentation). 



Gregorc Style Delineator by Anthony F. Gregorc,. 

A self-reporting instrument based on a rank ordering 
of four words in each of 10 sets revealing four 
combinations of learning style preference dualities: 
1) Abstract sequential, 2) Abstract Random, 
3) Concrete Sequen~ial and 4) Concrete Random. 

Hemispheric Dominance 

Differential Hemispheric Activation Instrument by Robert 
Zenhausern, 1979. 

A 26-item paper and pencil test of hemispheric 
dominance. Subjects rate themselves on behavioral 
correlates of hemispheric specialization by indicat
ing their relative preferences for right brain 
(spatial/visual) or left brain (verbal) tasks. 

Your Style of Learning and Thinking (SOLAT) by E. P. 
Torrance, C. R. Reynolds, T. R. Riegel, and O. E. Ball, 
1977. 

A 36-item self report, multiple choice questionnaire 
that classifies subjects according to right, left, 
and integrated styles of information processing. 
Each item presents choices for the three modes based 
on an analysis of the research on brain hemisphere 
functioning. 

Perceptual Modalities 

Edmonds Learning Style Identification Exercise by Harry 
Reinert, 1976. 

ELSIE provides a profile of students' preferred 
perceptual styles based on patterns of responses to 
50 common English words. Four general categories 
are defined: Visualization, written Word (reading), 
Listening, and Activity (kinesthetic). 
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Field Independence/Dependence 

Group. Embedded Figures Test (also Embedded Figures Test and 
Children's Embedded Figures Test by Herman A. Witkin eta 
al., 1971. 

EFT was originally designed for research in cogni
tive functioning and cognitive styles and used 
extensively to assess analytic ability, social 
behavior, body concepts, etc. The GEFT is a group 
version of the test. Field independence and 
dependence characterize analytic vs. global styles 
of information processing. 

Hidden Figures Test, Educational Testing Services, 1962. 

Similar to the Group Embedded Figures Test. 

Scanning/Focusing 

Learning Strategies Questionnaire by Norman Kagan and David 
Krathwohl, 1967. 

A short self-report questionnaire developed for use 
at the college level to describe learner. strategies 
that either focus on the details of a learning 
situation (focusers) or attempt to piece together 
the larger picture (scanners), on a continuum of 
discrete to global orientation. A scanning strategy 
is related to field independence and to academic 
success. 

Reflection/Impulsivity (Conceptual Tempo) 

Matching Familiar Figures Test by Jerome Kagan, 1965. 

Assess individual differences in the speed and 
adequacy of information processing and concept 
formation on a continuum of reflection vs. impul
sivity. The subject is shown 12 pictures 
(standards) and, in each case, six strikingly 
similar alternatives, only one of which is correct. 
Reflectives tend to talce longer and to produce more 
correct solutions than impulsives. 



Leveling/Sharpening 

Schematizing Test by R. W. Gardner eta al., 1959. 

Assess individual variations in memory processing on 
a continuum of leveling vs. sharpening. Each 
subject is asked to judge in inches the sizes of 150 
squares successively projected on a screen. The 
squares range in size from 1-14 inches on a side and 
are shown in a prescribed order. 

Affective Styles 
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SRI Student Perceiver Interview Guide, Selection Research, 
1978. 

A structured interview process designed to elicit 
student perceptions grouped under 16 themes that are 
predominantly affective in nature. 

Conceptua.l Level 

Paragraph Completion Method by David E. Hunt eta al., 1978. 

A semi-projective method to assess degree of school 
structure needed by an individual. conceptual level 
is the maturity shown in completing six incomplete 
statements involving conflict or uncertainty. 

Locus of Control (Internality/Externality 

People in Society (Internal/External) Scale by Julian B. 
Rotter, 1959. 

A questionnaire to find out how people react to 
certain important events that they experience in a 
society. Measures the degree of control a person 
feels over his/her world. 
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Intellectual Achievement Responsibility Questionnaire by V. 
C. Crandall, W. Katkovsky, and V. J. Crandall, 1965. 

The IAR scale is designed to assess internal
external perceptions of the control one exerts 
specifically in intellectual and academic situa
tions. 

Locus of Control Inventorv for Three Achievement Domains 
(ages 13+) by Robert H. Bradley, 1976. 

Measures locus of control in three performance 
areas: physical, social, intellectual. 

Physiological styles 

Questionnaire on Time by Rita and Kenneth Dunn. 

Silnple checklist enabling the student to determine 
preferred wor]ting times during the day. Scales are 
early morning, late morning, afternoon, and evening. 
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Introduction To The study 

In this study, two methods of deliverIng a learning
style inventory are being examined. The first method 
(Method A) uses a paper booklet which your students will 
fill out and score. You will then be asked to gather some 
information about your students. 

The second delivery method (Method B) uses a micro
computer to administer the inventory to your students. As 
with the paper version, you will be asked to gather certain 
information about your students. 

Please select one or two of your classes to take these 
inventories. When you administer the inventory, one-half of 
your class will take Method A and the second half will take 
Method B. After completing the inventory, each student will 
be asked to complete a short questionnaire. 

LEARNING STYLES 

For several years, educators have been examining what 
environment, both mental and physical, is most conducive to 
learning. They have found that the particular environment 
varies for each individual. By examining the student's 
preferred environment or individual-learning style, you can 
identify certain conditions that will ilnprove the student's 
ability to learn the material being presented. For example, 
you may find that the student has a preference for working 
in groups, having material presented visually, and prefers 
working with some background noise. 

One method of identifying a student's style utilizes a 
learning-style inventory. There have been several such 
inventories created over the past years, but all have been 
designed to identify specific aspects of learning style. 



The Learning Styles Inventory 

The Learning styles Inventory used for this study was 
developed by Joseph Renzulli and Linda smith to gather 
information on nine instructional areas or categories. 
These categories examine a student's attitudes toward: 
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1) lecture, 2) projects, 3) drill and recitation, 4) peer 
teaching, 5) discussion, 6) teaching games, 7) independent 
study, 8) simulation, and 9) programmed instruction. 

The inventory presents the student with a series of 66 
statements that describe a particular learning situation or 
activity. The student is given the following instructions: 
"Beginning on the next page is a list of school activities. 
Some of these activities you probably find very enjoyable to 
participate in. Some are less pleasant and still others 
might be very unpleasant for you." 

The student is then asked to rate the given activity as 
Very Unpleasant, Unpleasant, No Strong Feeling, Enjoyable, 
or Very Enjoyable. When the student has rated each of the 
activities, he/she is given a value which ranges from 1.00 
to 5.00, with a 1.00 indicating a strong negative attitude 
toward a given learning style dimension, and a 5.00 
indicating a strong preference for a particular style. 
Based on these values, the student is provided with a short 
statement describing the student's preference for a par
ticular category. 
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GENERAL INSTRUCTIONS 

You are being asked to compare two methods of delivering 
a learning-style inventory. To do so, you will be asked to 
perform several tasks for method A (paper-and-pencil) and 
method B (computer-based). 

The tasks for methods A and B are described below. You will 
notice that the tasks are very similar. 

Method A: Learning Styles Inventory, Paper-and-Pencil 
Version 

TasJcs: 1: Administer the paper-and-pencil inventory. 

2: Compile the results from the inventory. 

3: Retrieve information about selected students. 

Method B: Learning Styles Inventory, Computer-Based Version 

Tasks: 1: Administer the inventory. 

2: Gather the results from the inventory. 

3: Retrieve information about selected students. 

For each class, one-half of your students will use method A 
and the second half will use method B during one class 
period. You will need to gather results from the computer 
version of the inventory (Task B2) as the students complete 
the inventory. The remaining tasks can be done later, at 
your convenience. 

Finally, you will need to complete a teacher questionnaire. 

Your students will be asked to provide a Class Identifica
tion number. The class identification number for this class 
is 



~mTHOD A: (Paper-and-Pencil Inventory) 

TASK 1 
Administer the Paper-and-Pencil 

Learning Styles Inventory 

STEP 1: Give each student one set of the Learning Styles 
Inventory (1 Inventory Book and 1 scoring Book) 
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STEP 2: Mar]<: the starting time on the Student Timing Sheet 
found in your packet. This time will be the same 
for all of the students. (Note: the Student Timing 
Sheet may be used for both of your classes if you 
are doing two classes) 

STEP 3: As the students complete the inventory, they should 
return the Inventory Book to you. They are to keep 
the Scoring Book for their information. 

Important: Please mark their student ID n~mber and the 
time they handed the boo]<: back to you on the Student Timing 
Sheet. 

STEP 4: Have each student complete a student questionnaire 
form. 

'l'ASK 2 
Compile the Results for the 

Paper-and-Pencil Learning Styles Inventory 

Using the Styles Interpretation Chart found in your packet, 
you should now examine the learnipg-style values for your 
students. When you are ready, continue on to task 3 which 
will as]{ you to retrieve some selected information about 
your students. 

TASK 3 
Information Retrieval on Selected Students 

You have been provided with a worksheet to help you perform 
these steps. The wor]<:sheet has been divided into a paper
and-pencil section and a computer-based section. In 
addition, a copy of the worlcsheet (marlced Class 2) has been 
provided if you are doing this inventory for more than one 
class. At various points, you will be requested to mark 
down certain information in your worksheet. 
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You will now be asked to retrieve some information about the 
learning styles of your students. 

step 1: You may have several, specific students whose 
learning style you would lilte to lcnow. Please 
select five students from those who have taken the 
paper-and-pencil inventory. Enter the Student ID 
numbers and learning-style values for these five 
students on the worksheet provided. 

step 2: Using the Style Value Interpretation Chart, examine 
the nine learning-style values for each of the five 
students. 

step 3: Find the class averages for each category and 
compare the values for the five students with these 
class averages. Do these students match the class 
average in each group or are they different? Enter 
the averages for each category on the worksheet 
provided. 

Step 4: It is sometimes helpful to examine how students are 
distributed between the three groupings (2.5 or 
less, 2.6 to 3.5, and 3.6 and above) within each of 
the nine categories. 

While you will wish not to ignore individual diff- . 
erences, a category with a large number of students 
in the 3.6 and above grouping indicates a teaching 
technique that would work well with your class. A 
category with the majority of the students in the 
2.5 or less grouping indicates a technique that 
would not work well with your class. 

Find the distribution of your students for the nine 
categories. 

What teaching technique(s) would worlc well with your 
class? 

What teaching technique(s) would not work well with 
your class? 

Enter these categories on the worksheet provided. 
NOTE: You may have more than one teaching technique 
that would worlc well or a technique that would not 
work well. Choose one of each for Step 5. 
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step 5: After you have identified an area of concentration 
(one in which the majority of the students fall 
within the 3.6 and above grouping), identify the 
students who might have difficulty in this area 
(those in the 2.5 or less, and 2.6 to 3.5 group
ings) • 

METHOD B: (Computer-Based Inventory) 

TASK 1 
Administer the Computer-Based 

Learning styles Inventory 

STEP 1: Give each student a Learning Styles Inventory disk. 

STEP 2: As the students complete the inventory, they should 
return the Inventory disk to you. You will use this 
disk in task 2 to gather the information. 

STEP 3: Have each student complete a student questionnaire 
form. 

TASK 2 
Compile the Results for the 

Paper-and-Pencil Learning Styles Inventory 

In order to examine the student's information, you must 
transfer certain information from the student's disk to the 
instructor disk. To transfer this information, place the 
instructor program into the computer. If you have any 
questions, please refer to the pamphlet titled Using the 
Instructor Program included in your l~it. 

As your students return their dislcs to you, you will use 
option g of the instructor program to gather their 
information. You need only gather the information once from 
a disk, as the instructor program will save the information 
for further reference by you. 

TASK 3 
Information Retrieval on Selected Students 

You will now be asked to retrieve some information about the 
learning styles of your students. 
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step 1: You may have several, specific students whose 
learning style you would like to Jcnow. Please 
select five students from those who have ta]ten the 
paper-and-pencil inventory. Enter the Student ID 
numbers and learning-style values for these five 
students on the worksheet provided. 

'Step 2: Using option i (Individual learning-style values), 
examine the nine learning-style values for each of 
the five students. 

step 3: Using option c (Class information), examine the 
class averages for each category and compare the 
values for the five students with these class 
averages. Do these students match the class average 
in each group or are they different? Enter the 
averages for each category on the worksheet 
provided. 

step 4: It is sometimes helpful to examine how students are 
distributed between the three groupings (2.5 or 
less, 2.6 to 3.5, and 3.6 and above) within each of 
the nine categories. 

While you will wish not to ignore individual 
differences, a category with a large number of 
students in the 3.6 and above grouping indicates a 
teaching t~chnique that would work well with your 
class. A category with the majority of the students 
in the 2.5 or less grouping indicates a technique 
that would not ~lorlt well with your class. 

Using option c (Class information), examine the dis
tribution of your students for the nine categories. 

What teaching technique (s) would worlc well with your 
class? 

What teaching technique(s) would not work well with 
your class? 

Enter these categories on the worksheet provided. 
NOTE: You may have more than one teaching technique 
that would work well or a technique that would not 
worlc well. Choose one of each for Step 5. 

Step 5: After you have identified an area of concentration 
(one in which the majority ~f the students fall 
within the 3.6 and above grouping), identify the 
students who might have difficulty in this area. 
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style Value Interpretation Chart 

category 1: Working on Group Projects 

2.5 or less 

2.6 to 3.5 

3.6 and above 

This student probably does not like working 
in a committee or group situation. 

This student has no strong feelings one way 
or another about working with a group of 
people. 

This student probably likes working with a 
group of people in a committee. He/she 
would enjoy working with other students in 
planning and completing a project such as 
preparing a written report. 

category 2: simulations 

2.5 or less 

2.6 to 3.5 

3.6 and above 

This student may not enjoy participating in 
a simulation. 

This student has no strong feelings one way 
or another about participating in a 
simulation. 

This student would enjoy being in a 
simulation. 

category 3: Drill and Practice 

2.5 or less 

2.6 to 3.5 

3.6 and above 

This student does not like to be called on 
by you to recite information. This would 
include work such as board work or any case 
where he/she is singled out to provide an 
answer. 

This student has no strong feelings one way 
or another about doing drill and practice 
worle such as reciting information. 

This student does not mind having you call 
on him/her to recite work, reciting the 
multiplication tables, the names of past 
presidents, etc. 
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category 4: Learning From Classmates 

2.5 or less 

2.6 to 3.5 

3.6 and above 

This student would find learning from a 
classmate unpleasant. He/she would have 
difficulty learning from a peer. 

It doesn't matter to this student if he/she 
learns from a classmate or not. He/she may 
or may not learn well in this situation. 

This student would find it helpful having a 
friend work with him/her in learning a topic 
in which he/she is having difficulty. 

category 5: Participating In Class Discussions 

2.5 or less 

2.6 to 3.5 

3.6 and above 

This student might not learn well by taking 
part in classroom discussion with you or the 
other students. 

It is not important to this student if 
he/she takes part in classroom discussion 
with you and the other students. 

This student would like ,taking part in class 
discussions where ideas are shared and 
issues are discussed. 

Category 6: Teaching Games 

2.5 or less 

2.6 to 3.5 

3.6 and above 

This student might not like taJcing part in a 
classroom teaching game such as Password or 
using flash cards. 

This student has no strong feelings one way 
or another in participating in a teaching 
game. Therefore, this method mayor may not 
be beneficial for this student. 

This student likes to participate in 
learning contests such as if his/her team 
can correctly answer the most questions 
about a topic. Thus, he/she would do well 
in a gallle-liJce situation. 
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category 7: Independent study 

2.5 or less 

2.6 to 3.5 

3.6 and above 

This student would prefer not to work alone. 
Therefore, He/she would do better with other 
types of structured, group instruction 
rather than independent study. 

This student has no strong feelings one way 
or another about working on independent 
study materials. 

This student likes working on independent 
study projects. He/she would benefit from a 
project in which he/she has control of the 
various steps. 

category 3: Programmed Instruction 

2.5 or less 

2.6 to 3.5 

3.6 and above 

This student might not benefit from using 
programmed instruction such as a planned 
\Jorkbook. 

This student has no strong feelings about 
using programmed instruction such as a 
planned worlroook. 

This student would benefit from using 
programmed instruction materials, such as 
planned worlroooks. 

category 9: Lectures 

2.5 or less 

2.6 to 3.5 

3.6 and above 

Listening to a lecture m.ay not be the best 
way for this student to learn. He/she may 
find it more beneficial to learn using a 
different method. 

This student has no strong feelings about 
listening to a lecture to learn material. 

This student likes listening to you present 
information verbally to the class. He/she 
may also learn well from having other 
students present orally to the class. 



Learning Styles Inventory 

WORKSHEET 

Class 1 

Paper-and-Penci1 

step 1: Select five students. 

1. 

2. 

3. 

4. 

5. 

Student ID 1 

Category Value 

2 3 4 5 6 

Step 2: Find the class average. 

Category Value 

1 2 3 4 567 

Step 4: Identify teaching techniques. 

A technique which would ~Nor]c well 

A technique which would not work well 
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7 8 9 

8 9 



WORKSHEET 

Class 1 

Computer-based Inventory 

step 1: Select five students. 

1. 

2. 

3. 

4. 

5. 

Student ID 1 

Category Value 

2 345 6 

Step 2: Find the class average. 

Category Value 

1 2 3 4 5 6 7 

Step 4: Identify teaching techniques. 

A technique ~"hich would work well 

A technique ,.,hich would not work well 
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7 8 9 

8 9 



student Timing Sheet 
(Page 1) 

starting Time 

Completion Times 

student ID Number 
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Time Completed 



201 

USING THE INSTRUCTOR PROGRM~ 

starting The Instructor Program. 

To start the instructor disk, place the disk in the A disk 
drive, and turn on the computer. 

step 1: Finding the A disk drive. 

If your computer has disk drives sitting side by 
side, the A drive will be on the left. If the 
drives are on top of each other, the A drive should 
be on top. If you are unsure as to which drive is 
the A drive, turn the computer on (the power switch 
is on the right side, towards the back). The drive 
with the red light on is the A disk drive. 

step 2: Inserting the Disk. 

First, you should make sure that the little flap on 
the disk drive is open. Next, put your thumb on the 
label of the disk, and pull the disk out of its 
sleeve. with the label facing up, slide the disk 
into the disk drive. Finally, close the flap on the 
disk drive. 

step 3: Turning on the computer. 

The power switch for your microcomputer is located 
on the right side of the computer towards the back. 
It is the large orange tab. switch it to the up 
position. After several seconds, a red light will 
light on the A disk drive, and your program will 
start. 

When the program is ready to begin, you will see the 
following displayed on the screen: 

Welcome to the Learning 
Styles Inventory 
Instructor's Disk 

Prepared by Christopher G. Johnson 
Copyright 1987 

Press RETURN to begin. 

step 4: Press RETURN to begin the program 
(See the next page for the location of the RETURN key.) 
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THE KEYBOARD 

The keyboard for the IBM Personal Computer is similar to a 
typewriter Jteyboard. The lighter lteys in the middle are 
exactly the same as a typewriter, with the darker keys 
adding some special functions. You will only need to know a 
few of these special function lteys. 

RETURN The RETURN key is located on the right side of the 
lteyboard, just to the right of the standard 
typewri ter Jteys. It is the dark grey key with the 
arrow pointing down and to the left «-I). 
Generally, you will press this key after entering 
information or when you want to proceed. 

Erase Also kno'ttln as the Backspace key. This key can be 
used to remove a character that you have typed. It 
is the dark grey key on the top row, just to the 
right of the =/+ key and has an arrow «-) pointing 
to the left. 

F6, F7, At times, you may be asked to press the F6, F7, F8 
Fa & F9 or F9 lteys to perform some special function. These 

keys are located on the left side of the keyboard in 
the double row of keys marked FI through FlO. You 
will be told when you need to press one of these 
keys. 

NOTE: You may be asked to press a key such as SHIFT-F7. To 
do this, press and hold down either of the SHIFT keys (found 
on either side, AND ONE ROW ABOVE the space bar). Then 
press and release the second key. You may then let go of 
the SHIFT key. 



MAIN MENU 

After you have entered the program, you will see the 
following menu. 

Learning Styles Inventory 
Data Collection and Interpretation 

options 

go Gather data from a student disk 

io Individual learning-style values 

Co Class information 

po Print information 

10 leave this program 

CUrrently 5 students for Class #1 

To use an option, press the lower case letter associated 
with that option. 
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A brief description of each option follows. Sample pages 
have been included at the end of these instructions. 
Whenever you see (pg # ), you may refer to that page to see 
an example of the option being discussed. 

option g: Gathering student information. 

In order to be able to examine your student's informa
tion, you must transfer certain information from the 
student's disk to the instructor disk. This is done 
automatically by the instructor program using the g 
option. 
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option i: Individual learning-style values 

You will use this option to access information on an 
individual student. First you will select the student you 
wish to examine (pg #5) and then you will be able to look at 
the following information about that student: 

1) the student's learning-style values (pg #5) 

2) a brief explanation of each.value (pg #6) 

3) a graphical representation of the style values 
plotted against the nine categories for each student 
(pg #6) 

After looking at a student's information, you may choose 
to print that information, proceed to the next or previous 
student, or return to the main option page. 

option c: Class Information 

You will use this option to access information on the 
class as a whole. When you choose this option, you will be 
able to access the following information: 

1) the class average (pg #7) 

2) a brief explanation of each average value for the 
nine categories (pg #7) 

3) the number of students within one of the three 
groupings in a category (pg #8) 

4) a graphical representation of the number of students 
within one of the three groupings in a category (pg 
4~8 ) 

REMEMBER: The values presented in this section are for 
the class average. To gain a better view of the 
learning styles within your classroom, you will need to 
examine each student's record individually. 
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option p: Print information 

You will use this option to print the information 
presented in the other sections. While you may actually 
print this information within the sections themselves, this 
option allows you to print everything at once. 
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(Sample Listing Page) 

1. allen, paul 
2. clark, don 
3. gosz, louise 
4. hawke, mike 
5. hawke, laurie 
6. hawke, kathy 
7. johnson, chris 
8. novodvorsky, ingrid 
9. pate, glenn 

Enter a number to see a student's information, or F6 for the 
main menu. > 

(Sample Student Information Page) 

Name: novodvorsky, ingrid 
student ID #: 5544 

1 Working on Group Projects 
2 simUlations 
3 Drill and Practice 
4 Learning from Classmates 
5 Participating in Discussions 
6 Teaching Games 
7 Independent Study 
8 Programmed Instruction 
9 Lectures 

U = an unpleasant learning situation 

3.9 
3.8 
3.2 
4.0 
4.1 
3.8 
3.7 
4.1 
3.4 

P 
P 
NSF 
P 
P 
l? 
P 
P 
NSF 

NSF = an experience about which the student has no strong 
feelings 
P = a pleasant learning experience 

Press F9 for an expanded explanation, F7 for a graphical 
view. 

Press RETURN to see pate, glenn. 
Press F6 to see johnson, chris. 
Press SHIFT-F6 for the listings, SHIFT-F7 to print the 
information. 



(Sample Individual EJ~lanation Page) 

category 1: Working on Group Projects 
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This student probably likes working with a group of people 
in a committee. He/she would enjoy working with other 
students in planning and completing a project such as 
preparing a written report. 

category 2: simulations 

This student would enjoy being in a simulation. 

category 3: Drill and Practice 

This student has no strong feelings one way or another about 
doing drill and practice work such as reciting information. 

Information for: novodvorslcy, ingrid 
Press RETURN to see more categories. Press F6 to go bacle to 
the student information page. 

(Sample Graph of Style Values vs. category) 

5-
'I: ~": 

S 4- -I: 'I: of: 'I: 

C -I: 'I: .. "1 ~': of: of: "I: of: 

0 3- -1: '* * 'I: of: of: of: 'l: of: 

R '* * 1: 'I: of: -I: 'i: of: 'I: 

E 2- 0ft of: it it -I: ~t .. r: ... .. 'I: 

S of: * 0{: 'I: 'I: 'I: -:: of: '/.: 

1- 1: 'I: .. r: "!: i: .. "l of: 1: of: 

1: 'I: * of: -{:: 1: ~-: 'I: 'I: 

0 'I: 'I: 1: '/.: 1: * * 1: -I: 

I I I I I I I I I 
1 2 3 4 5 6 7 8 9 

categories 

Scores of student: novodvorsley, ingrid 

Press RETURN to go back to the student information page. 
Press SHIFT-F7 to print this information. 



(Sample Class Information Page) 

Learning-style Values: Class Information 

1 Working on Group Projects 
2 simulations 
3 Drill and Practice 
4 Learning from Classmates 
5 Participating in Discussions 
6 Teaching Games 
7 Independent Study 
8 Programmed Instruction 
9 Lectures 

3.9 
3.8 
3.2 
4.0 
4.1 
3.8 
3.7 
4.1 
3.4 
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REMEMBER: These values are for the class average. To gain a 
better view of the learning styles within your classroom, 
you will need to examine each student's record individually. 

Press a number to see the values of that category plotted 
against the total number of students with that value, F9 to 
see an explanation of each of the values, F7 to see a 
summary of the number of students within each grouping of 
the nine categories, or F6 to go back to the main menu. 

(Sample Class Average Explanation Page) 

Category 1: Wor]cing on Group Proj ects 

Students in this range do not like working in a committee or 
··group situation. 

Category 2: Simulations 

students in this range have no strong feelings about 
participating in a simulation 

Category 3: Drill and Practice 

students in this range do not mind having you calIon them 
to recite worlc such as reciting the multiplication tables. 

Press RETURN to see more categories. Press F6 to go back to 
the class information page. 
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(Sample: Number of Students Within the Three Groupings) 

I 
1 I 
2 
3 
4 
5 
6 
7 
8 
9 

Number of students t·Ti thin a particular grouping 

Grouping 

2.5 or less 2.6 to 3.5 3.6 and above 

0 3 9 
3 5 3 
10 0 1 
5 1 5 
2 9 0 
0 5 6 
0 0 11 
3 4 4 
1 8 2 
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Press RETURN or F6 to return to the class statistics page. 

(Sample Graph of Number of Students Within a Group) 

40-

30-
Number category 4 

of 20-

Students 
10-

'I: 

'I: ~': 

0 -I: 'I: * I I I 
2.5 and 2.6 to 3.6 and 
belol-l 3.5 above 

4 6 3 

Press RETURN for category 5, F6 for category 3. 
Press SHIFT-F6 for the class summary page. Press SHIFT-F7 
to print. 



APPENDIX F 

Screen Displays 

student Program 
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Screen F1 

Welcome to the 
Learning Styles Inventory 

Press RETURN to begin. 

Screen F2 

Before you begin taking the Learning Styles Inventory, it 
is necessary to get some personal information from you. 

Press RETURN to enter this information. 
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Screen F3 

To begin, please enter your last name. 

Last Name: ~J~o~h~n~s~o~n~ ________ _ 

Next, enter your first name. 

First Name: ~C~h~r~i~s~ ______________ __ 

Next, enter your student ID number. 

ID Number: 12345678 

Fill in the blanks and press RETURN to go on. You may 
correct anything you type by pressing the bac]cspace «-) key 
above the RETURN key. 

Screen F4 

Finally, you need to enter your class ID number. Your 
teacher should have given you this number. If you do not 
have this number, please ask your teacher. 

Class ID Number: 10 
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Screen F5 

You have entered your information as follows: 

Name: Chris Johnson 

ID: 12345678 

Class ID: 10 

Press RETURN if this is correct. 

Press F6 if you want to change this information. 

Screen F6 

You will now be sho~m a list of school activities. Some of 
these activities you probably find enjoyable to participate 
in. 

Some are less pleasant and still others might be very 
unpleasant for you. 

You will be asked to rate these activities in the following 
way: 

If doing this activity is VERY UNPLEASANT for you, choose 
number 1. 

If doing this activity is, on the whole, RATHER UNPLEASANT, 
choose 2. 

If doing this activity is NEITHER PLEASANT NOR UNPLEASANT, 
choose 3. 

If doing this activity is, on the whole, RATHER PLEASANT, 
choose 4. 

If doing this activity is VERY ENJOYABLE for you, choose 5. 

Press RETURN for the next page. 



Screen F7 

Here is an example of what you will be asked to do. 
watching other students putting homework on the board. 

1 = Very Unpleasant 
2 = Rather Unpleasant 
3 = Neither Pleasant nor Unpleasant 
4 = Rather Pleasant 
5 = Very Enjoyable 

Selecting 4 means that this activity is, on the whole, 
rather pleasant for you. 
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Please press the number 4 on the top row of your keyboard to 
select number 4 "Rather Pleasant." 

Screen Fa 

Here is an example of what you will be asked to do. 

Watching other students putting homework on the board. 

1 = Very Unpleasant 
2 = Rather Unpleasant 
3 = Neither Pleasant nor Unpleasant 
4: - Rather Pleasant 
5 = Very Enjoyable 

The highlight shows which rating you have picked. 

Press RETURN to continue. 



Screen F9 

Here is an example of what you will be asked to do. 

Watching other students putting homework on the board. 

1 = Very Unpleasant 
2 = Rather Unpleasant 
3 = Neither Pleasant nor Unpleasant 
4: - Rather Pleasant 
5 = Very Enjoyable 
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To change your rating, press a different number. For 
example, if this activity was very unpleasant for you, you 
would press 1. 

Please press 1 to change your rating. 

Screen FlO 

Here is an example of what you will be asked to do. 

Watching other students putting homework on the board. 

1 - Very Unpleasant 
2 = Rather Unpleasant 
3 = Neither Pleasant nor Unpleasant 
4 = Rather Pleasant 
5 = Very Enjoyable 

When you are finished rating an activity, press RETURN to go 
to the next activity. 

Press RETURN to continue. 



Screen F11 

Here is an example of what you will be asked to do. 

Watching other students putting homework on the board. 

1 = Very Unpleasant 
2 = Rather Unpleasan~ 
3 = Neither Pleasant nor Unpleasant 
4: - Rather Pleasant 
5 = Very Enjoyable 
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You may slcip an activity by pressing RETURN alone, but you 
will be asJced at the end to rate all of the acti vi ties 
before you leave. 

Press RETURN to continue. 

Screen F12 

Here is an example of what you will be asked to do. 

Watching other students putting homework on the board. 

1 = Very Unpleasant 
2 = Rather Unpleasant 
3 = Neither Pleasant nor Unpleasant 
4: - Rather Pleasant 
5 = Very Enjoyable 

You may press F6 to go back to a previous activity if you 
wish to change it. 

Also when you are finished, you will be given a chance to go 
back and change any of your ratings. 

Press RETURN to continue. 
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Screen F13 

13 of 66 

Preparing, on your own, to make a presentation to the class. 

1 = Very Unpleasant 
2 = Rather Unpleasant 
3 = Neither Pleasant nor Unpleasant 
4 = Rather Pleasant 
5 = Very Enjoyable 

Enter a choice by pressing a number, press RETURN to go on. 
Press F6 to go back one activity at a time. 

Screen F14 

8 of 66 
Working with other students on a project with little help 
from the teacher. 

1 = Very Unpleasant 
2 = Rather Unpleasant 
3 - Neither Pleasant nor Unpleasant 
4 = Rather Pleasant 
5 = Very Enjoyable 

Enter a number to change a rating, press RETURN to go 
forward, F6 to go back. Press SHIFT-RETURN when you are 
ready to find your learning style values. You will not be 
allowed to return here when you press SHIFT-RETURN. 



Screen FI5 

Before you continue, you must rate the activities you 
skipped. 

Press RETURN to rate these activities. 

Screen FI6 

You have finished rating your choices. 
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Press RETURN to find your learning style values. Press F6 
if you want to change any of your ratings. 

If you choose to change any rating, you will start with 
number 1 and work fo~~ard. You may press SHIFT-RETURN at 
any time to leave the rating section and continue. 

Screen F17 

You will now be shown your learning style profile based on 
the ratings you gave. 

Remember that this profile simply suggests a learning 
preference and you may find that some of these activities do 
not really apply to you. Use these activities as a 
guideline. 

Press RETURN to see your learning style profile. 
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Screen F18 

category 1: Working on group projects 

You probably like working with a group or in a committee. 
You would enjoy working with, other students in planning and 
completing a project such as preparing a written report. 

category 2: Simulations 

You may like learning by being in a simulation. A simula
tion is a model of a real life situation such as playing the 
role of a job counselor and interviewing other students who 
are role playing job-applicants. 

category 3: Drill and Practice 

You do not mind having the teacher calIon you to recite 
information such as the multiplication tables or the names 
of past presidents. 

Press RETURN to see the categories 4, 5, and 6. 
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Screen F19 

ca~egory 4: Learning from your classmates 

You find it helpful to have a friend work with you when you 
are having trouble learning a topic. 

category 5: Participating in class discussions 

You like discussing or sharing ideas with other students 
during a class discussion. 

category 6: Games that teach 

You like to take part in a contest such as seeing if your 
team can correctly answer the most questions about a topic 
you are studying in class. 

Press RETURN to see categories 7, 8, and 9 or press F6 to 
see 1, 2, and 3. 
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Screen F20 

category 7: Independent study 

You like working alone on projects. For example, in prepar
ing a report, you may prefer to choose your own topic, go to 
the library to find more information about the topic, and 
present the report by yourself. 

category 8: Programmed Instruction 

You probably like using a computer or a planned workbook to 
learn a topic. 

category 9: Learning through lecture 

You prefer having the teacher present information verbally 
to the class or listening to other stUdents present oral 
reports. 

Press RETURN to leave or press F6 to see categories 1 
through 6 again. 
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Screen F21 

Before you leave, you may make a printout of your learning
style values to take with you. 

Before you begin, Please make sure that the printer is 
turned on and that the paper is aligned at the top of the 
printer. If you have any questions, please ask your 
teacher. 

Press RETURN to print out your values. 

Screen F22 

You have finished the learning-style inventory. 

Press F6 if you want to review your. learning profile again. 

Press RETURN to leave the program. When you leave the 
program and see the A>, please take your disk to your 
teacher. 

DO NOT remove the disk until you see A> 

. Screen F23 

Before this program can be used, it must be "read" to clear 
the previous information. 

Please take this disk to your teacher and tell him/her that 
the disk contains information for class ID 10. 

Press RETURN to leave the program. 



APPENDIX G 

Screen Displays 

Instructor Program 
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Screen G1 

Learning Styles Inventory 
Data Collection and Interpretation 

options 

g. Gather data from a student dislc 

i. Individual learning style values 

c. Class information 

p. Print Information 

1. Leave the,program 

Currently 1 entry for class ~~ 12 

Screen G2 

Put the student disk in drive b and press RETURN. 

Press F6 to return to the inde}c. 
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Screen G3 

Student Johnson, Chris is not in this class. 

His/her id # is 12. This is class # 10. 

If you wish to save the student's information, change the 
disk to the pr.oper class id number. 
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NOTE: Some students may have entered the wrong class number 
by accident. You may enter their information by pressing 
F8. Otherwise, press RETURN to go back to entering 
students. 

Screen G4 

Student Novodvorsky, Ingrid added. 
Press RETURN to add another, 
F6 to go back to the options page. 

Screen G5 

1. Clark, Don 
2. Johnson, Chris 
3. Novodvorsky, Ingrid 

Enter a number to see a student's information, F6 for the 
options index. > 



Name: Johnson, Chris 
ID: 12345678 

Screen G6 

1 Working on Group Projects 
2 Simulations 
3 Drill and Practice 
4 Learning from Classmates 
5 Participating in Discussions 
6 Teaching Games 
7 Independent Study 
8 Programmed Instruction 
9 Lectures 

U = an unpleasant learning situation 

2.7 
-2.7 
3.2 
3.3 
2.7 
2.4 
3.6 
3.4 
2.6 

NSF 
NSF 
NSF 
NSF 
NSF 

U 
P 

NSF 
NSF 

NSF = an experience about which the student has no strong 
feelings. 
P = a pleasant learning experience 

Press F9 for an expanded explanation, F7 for a graphical 
vievl. 

Press RETURN to see Novodvorsky, Ingrid 
F6 to see Clark, Don 
Press SHIFT-F6 for the listings, Shift-F7 to print this 
information. 
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Screen G7 

category 1: Working on Group Projects Value: 2.89 

This student has no strong feelings one way or another about 
worlcing with a group of people. 

category 2: Simulations Value: 2.83 

This student has no strong feelings one way or another about 
participating in a simulation. 

category 3: Drill and practice Value: 3.00 

This student has no strong feelings one way or another about 
doing drill and practice work such as reciting information. 

category 4: Learning from Classmates Value: 3.33 

It does not matter to this student if he/she learns from a 
classmate or not. 

category 5: Participating in Class Discussions Value: 2.87 

It is not important to this student if he/she takes part in 
a classroom discussion with you and the other students. 

category 6: Teaching Games Value: 3.6 

This student likes to participate in learning contests such 
as seeing if his/her team can correctly answer the most 
questions about a topic. 

category 7: Independent Study Value: 3.67 

This student likes working on independent study projects. 

category 8: Value: 2.71 

This student has no strong feelings about using programmed 
instruction. 

category 9: Lectures Value: 3.43 

This student has no strong feelings about listening to a 
lecture to learn material. 
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Screen G8 

category 1: Working on Group Projects 

This student has no strong feelings one way or another about 
working with a group of people. 

category 2: Simulations 

This student has no strong feelings one way or another about 
participating in a simulation. 

category 3: Drill and practice 

This student has no strong feelings one way or another about 
doing drill and practice work such as reciting information. 

Information for: Johnson, Chris 
Press RETURN to see more categories, Press F6 to go back to 
the student information page. 
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Screen G9 

5.0 
S * 'I: 

C 4.0 * * * * 
0 ~: * '1~ 'I: * ,,: 

r 3.0 * * 'Ie * * 'I: * * * e * * 'I: * * * * * * s 2.0 ~': * 0}: * * 'I: * * * ,,: 'It * * * * * * * 1.0 * * '1: 'It * * * 'I: * 'I: 'I: 'I: * * 'It * * * 0.0 --------
1 2 3 4 5 6 7 8 9 

Categories 

Scores of Student Johnson, Chris 

Press RE'rURN to go bac]t to the student information page. 
Press SHIFT-F7 to print this information. 



Screen GlO 

Learning Style Values: Class Information 

1 Working on Group Projects 
2 Simulations 
3 Drill and Practice 
4 Learning from Classmates 
5 Participating in Discussions 
6 Teaching Games 
7 Independent Study 
8 Programmed Instruction 
9 Lectures ' 

2.7 
2.7 
3.2 
3.3 
2.7 
2.4 
3.6 
3.4 
2.6 
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REMEMBER: These values are for the class average. To gain a 
better view of the learning styles within your classroom, 
you will need to examine each student's record individually. 

Press a number to see the values of that category plotted 
against the total number of students with that value, F9 to 
see an explanation of each of the values, F7 to see a 
summary of the nunber of students within each grouping of 
the nine categories, or F6 to go back to the options page. 
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Screen Gll 

40 

Number 30 
category 4 

of 
20 

Students 

* 10 * * 
* * 'I: 'I: 'I: 

0 
2.5 and 2.6 to 3.6 and 
below 3.5 above 

4 8 12 

Press RETURN for category 5, F6 for category 3. 
Press SHIFT-F6 for the class summary page. Press SHIFT-F7 
to print. 
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Screen G12 

category 1: Working on Group Projects Avg. Value: 3.9 

Students in this range like working with a group of people 
in a committee. They would do well wor]eing with other 
students in planning and completing a project such as a 
written report. 

category 2: Simulations Avg. Value: 3.8 

Students in this range would enjoy participating in a 
simulation. 

category 3: Drill and Practice Avg. Value: 3.2 

Students in this range have no strong feelings about doing 
drill and practice wor]e such as reciting information. 

Press RETURN to see more categories. Press F6 to go back to 
the class information page. 
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Screen G13 

I 

Number of students within a particular grouping 

Grouping 

2.5 or less 2.6 to 3.5 3.6 and above 
J 

C 1 I 0 2 1 
a 2 I 1 1 1 
t 3 I 3 0 0 
e 4 1- 2 1 0 
g 5 0 0 3 
o 6 0 2 1 
r 7 0 2 1 
Y 8 0 1 2 

9 2 0 1 

Press RETURN or F6 to return to the class information page. 

Screen G14 

Print Menu 

i. Print information on individual students 

c. Print information for the class 

Press F6 to return to the main index 



Screen G15 

Print Individual Information 

s. Print a summary of a student's values 

g. Print a graph of a student's values plotted 
against the nine categories 

b. Print both 
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After selecting the information to be printed, you will be 
asked to select the student(s) to print. 

Press F6 to return to the print menu 

Screen G16 

1. Clark, Don 
2. Johnson, Chris 
3. Novodvorsk.y, Ingrid 

Enter a number to toggle printing. +/- to toggle all 
on/off. 
Press SHIFT-F7 to print, F6 to return to the index. 



Screen G17 

Print category Values Versus Total Number of Students 

1 Working on Group Projects 
2 Simulations 
3 Drill and Practice 
4 Learning from Classmates 
5 Participating in Discussions 
6 Teaching Games 
7 Independent Study 
8 Programmed Instruction 
9 Lectures 
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Press a number to mark a category for printing. Pressing 
the number a second time will remove the mark. Press SHIFT
F7 to print the information, F6 to return to the print 
index. 
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Student Questionnaire Form 

236 



student Questionnaire 

student ID Number 

Grade 

Male 

1. 
2. 
3 • 
4. 

Freshman 
Sophomore 
Junior 
Senior 

Female 

Class ID Number 

1. which version of the inventory did you take? 

a. Paper-and-Penci1 
b. Computer 

2. Have you ever used a computer before today? 

a. Yes 
b. No 

If you answered yes, please answer the following five 
(5) questions. If you answered no, please proceed to 
question 3. 

A. Where did/do you use a computer? (Mark as many as 
apply) 
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a. at home d. at someone's office 
b. at a computer camp e. at a computer store 
c. at school f. at work 

B. Approximately how long ago did you first use a 
computer? 

Years ago 



c. Are you using a computer on a regular basis at this 
time? 

a. Yes 
b. No 
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D. If yes, on the average, how many hours a week do you 
spend using a computer. 

hrs ---

E. How did you learn to use a computer (Mark as many as 
apply) 

a. By yourself. 
b. From a class given at school. 
c. From a class at a computer store. 
d. From friends. 
e. From your parents. 
f. From some other source. 

3. Have you ever ta]cen a learning-style inventory such as 
this one? 

a. Yes 
b. No 

4. The information given to you at the end of the inventory 

a. didn't seem to fit me at all. 
b. was a little bit like me. 
c. fit me about half the time. 
d. described me fairly well. 
e. described me exactly. 

5. Entering your ratings for each of the statements was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 



6. After you entered your ratings, finding your learning
style values was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 

7. Overall, finding your learning-style values was: 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
do very easy. 

8. Would you recommend an inventory like this to your 
friends? 

a. Yes 
b. No 

9. How much like taking a multiple-choice test was 
completing this inventory? 

a. Not at all 
b. A little bit 
c. Moderately 
d. Quite a bit 
e. Extremely 

.. 
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10. How nervous do you get when you take a multiple-choice 
test? 

a. Not at all 
b. A little bit 
c. Moderately 
d. Quite a bit 
e. E)ctremely 

11. How nervous did you get when you took this inventory? 

a. 
b. 
c. 
d. 

Not at all 
A little bit 
Moderately 
Quite a bit 
Extremely 
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12. How useful do you feel that completing another inventory 
~"ould be? 

a. Not useful at all 
b. A little bit useful 
c. --- Moderately useful 
d. -- Very useful 
e. === Extremely useful 

13. Do you think that knowing your learning style will help 
you in school? 

a. Not at all 
b. A little bit 
c. Moderately 
d. Quite a bi't 
e. Extremely 

14. Do you think that if your teacher }tnew your learning 
style, it would help you in school? 

a. Not at all 
b. A little bit 
c. --- Moderately 
d. --- Quite a bit 
e. -- Extremely 



APPENDIX I 

Instructor Questionnaire Form 
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Teacher Questionnaire Form 

Grade(s) Taught? 

a. Freshmen 
b. Sophomores 
c. Juniors 
d. Seniors 

Number of years teaching? Years 

1. Approximately how long did it talce you to compile the 
results for the paper and pencil version of the 
inventory? 

____________ ~Hours 

2. Approximately how long did it take you to compile the 
results for the computer version of the inventory? 

______________ Hours 

3. Have you ever used a computer before today? 

a. Yes 
b. No 
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If you answered yes, please answer the following five (5) 
questions. If you answered no, please skip to question 
4. 

A. Where did/do you use a computer? (Mark as many as 
apply) 

a. 
b. 
c. 

at home 
at a computer camp 
at school 

d. 
e. 
f. 

at someone's office 
at a computer store 
at wor]c 

B. Approximately how long ago did you first use a 
computer? 

Years ago 

c. Are you using a computer on a regular basis at this 
time? 

a. Yes 
b. No 
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D. If yes, on the average, how many hours a week do you 
spend using a computer. 

hrs ---

E. How did you learn to use a computer (Mark as many as 
apply) 

a. By yourself. 
b. From a class given at school. 
c. From a class at a computer store. 
d. From friends. 
e. From your parents. 
f. From some other source. 

4. Have you ever taJeen a learning-style inventory such as 
this one? 

a. Yes 
b. No 

5. Have you ever used the results of a learning-style 
inventory such as this one? 

a. Yes 
b. No 

The following questions are for the paper-and-pencil version 
of the inventory. 

6. Tabulating the results from the student inventory books 
was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 

7. Locating an individual student's information was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 



8. Finding the class averages was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 

9. Finding the distribution between the three groups of 
values within a category was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 

10. The information you received was 

a. not useful at all. 
b. a little bit useful. 
c. moderately useful. 
d. very useful. 
e. extremely useful. 
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The following questions are for the computer-based version 
of the inventory. 

11. Gathering the information from the student disks was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 

12. Locating an individual student's information was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 

13. Finding the class average was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 



14. Finding the distribution between the three groups of 
values within a category was 

a. very difficult. 
b. somewhat difficult. 
c. somewhat easy. 
d. very easy. 

15. The information you received was 

a. not useful at all. 
b. a little bit useful. 
c. moderately useful. 
d. very useful. 
e. extremely useful. 

16. Did you find that the instructions for the paper-and
pencil version were 

a. Very unclear 
b. Somewhat unclear 
c. Somewhat clear 
d. Very clear 

17. Did you find that the instructions for the computer
based 

version were 

a. Very unclear 
b. Somewhat unclear 
c. Somewhat clear 
d. Very clear 

18. Would you give another learning-style inventory? 

a. Yes, using the paper-and-pencil method. 
b. Yes, using the computer-based method. 
c. Yes, using either method. 
d. No. 
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If you answered yes, please answer the remaining three 
(3) questions. otherwise, you have completed this 
questionnaire. 
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19. If next year you decided to give a learning-style 
inventory delivered by your preferred method as chosen 
above, would you modify your teaching style based on the 
information provided by the inventory? 

a. Yes 
b. No 

20. Would you recommend the paper-and-pencil learning-style 
inventory to a fellow teacher? 

a. Yes 
b. No 

21. Would you recommend the computer-based learning-style 
inventory to a fellow teacher? 

a. Yes 
b. No 

Thank you for completing this study. Please return all 
materials to Chris Johnson. 



APPENDIX J 

Elements of Computer-Managed Instruction 

Leiblum, 1982, p. 131 

1. Obj ecti ve Banleing. 

The collection and maintenance of a structured set of 
objectives related to a lesson, a tasle, a course, a 
discipline of curriculum. 

2. Learning Resources Banlcing and Library Information 
Retrieval. 

The collection and maintenance of structured lists of 
educational facilities/resources/packages and/or a 
library information retrieval system (just books or 
printed materials) • 

3. Learning· Material Banlcing. 

The collection and maintenance of instructional 
materials (a learning resource center) limited to those 
types which can be stored in computer hardware/software 
of peripheral units. 

4. Item Banking. 

a. Collection of a structured set of items. 
b. On-line editing of items. 
c. Maintenance of item statistics. 
d. Maintenance of bank usage statistics. 

5. Item Generation. 

a. Generation of items via a framework or macro 
facility, e.g. random number generation. 

b. Generation of items through randomly 
selecting/substituting existing parts of an item 
(stem of answer choices). 

c. Generation of items based on a model/grammar 
representing the structure of the learning materials. 
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6. Test Generation. 

a. Allocating items for individual study quizzes. 
b. Generating parallel forms of a specific quiz. 
c. Generating standardized final examinations from an 

item bank. 

7. Assessment. 

a. Scoring of individual quizzes. 
b. Scoring of final examinations. 

8. Reporting 

a. Reporting (usually in printed form) of individual 
study results (test). 

b. Reporting of individual and group study progress. 

9. Evaluation. 

a. Providing test analysis. 
b. Providing educational product analysis (formative 

evaluation) • 
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c. Providing educational process analysis, e.g. informa
tion about study time, intervals between attempts, 
number of attempts, questionnaire processing, etc. 

10. Assignment. 

Assigning tasks (e.g. homework) based on objectives or 
study results. 

11. Counseling. 

Providing individual advice relating to study goals. 

12. Scheduling. 

creating and maintaining schedules of educational 
facilities, e.g. of manpower or physical/instruc
tional resources. 



APPENDIX K 

Error Information for the paper-and-pencil Version 

Error Summary 

Total number of students who completed the inventory: 145 

Total number of inventories with errors: 128 

Total number of inventories without errors: 17 

Total number of critical errors: 89 

Errors by error type 

Total number of students with transfer errors: 28 

Total number of students with addition errors: 66 

Total number of students with division errors: 128 

Number of students with .1 division errors: 102 

Number of students with .1 division 
errors which resulted in a critical error: 34 

Largest difference between the actual and calculated 
value: 6 
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Error Brea]cdown 

Number of students with Errors 
in One or More Categories 

Number of Categories 
with an Error 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Number of Students . 

30 
20 
19 
15 
11 
11 
11 

5 
6 

Total 128 

Number of Students with One or More 
Error Types (transfer, addition, or division) 

Number of Error Types Number of Students 
1 51 
2 59 
3 18 

Number of Students with critical Errors 
in One or More Categories 

Number of Categories 
with a critical Error 

1 
2 
3 
4 
5 

Number of Students 

41 
21 
15 
10 

2 

Total 89 
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Number of Students with Transfer Errors 
in One or More categories 

Number of Transfer 
Errors 

1 
2 
3 
4 
5 
6 

above 

Number of Students 

17 
3 
1 
1 
o 
2 
4 

Total 28 

Note: one student had 13 transfer errors, one 16, one 
18 errors and one 51 errors. 

Number of Students with Addition Errors 
in One or More Categories 

Number of Additioh 
Errors 

1 
2 
3 
4 
5 

Number of Students 

40 
16 

6 
3 
1 

Total 66 
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Number of Students with Division Errors 
in One or More Categories 

Number of Division 
Errors 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Number of Students 

32 
19 
23 
14 
13 
10 
11 

3 
3 

Number of Students with Division Errors of .1 
in One or More Categories 

Number of .1 Errors Number of Students 

1 47 
2 17 
3 21 
4 10 
5 7 

Total 102 

Number of Students with Division Errors of .1 
Which Resulted in a Critical Error 

in One or More Categories 

Number of .1 
Critical Errors 

1 
2 
3 

Number of Students 

24 
9 
1 

Total 34 
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