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Abstract

The proliferation of information systems into all

areas of health care, demands that nurses acquire

essential computer knowledge and experience. Nursing

I professionals are finding the need to become computer

literate and proficient with computers on a daily

basis. One way to assure computer literacy among the

* nursing profession is to integrate computer technology

into the learning process at all levels of nursing

education. In order to successfully accomplish this

I challenge, nurse educators need to apply fundamental

learning prir,-iples to computerization in the classroom

to effectively enhance learning and instruction.

I The need to individualize instruction is becoming

increasingly apparent to educators as an essential

principle of learning. Furthermore, the learning

* . process is influenced by a variety of factors within

the educational setting. One variable which can

significantly affect learning is an individual's

I learning style. Research has demonstrated that each

individual has a preferred way of learning, and

learning can be facilitated by matching instructional -

AI
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strategies to particular learning styles. The

incorporation of computers as instructional tools in

the learning environment provides an excellent means of

individualizing instruction. pecifically, computer-

assisted instruction (CAI) is an i.strýctional strategy
which has gained recent popularity within nursing

education, and can be used to maximize an indivircual's

learning while increasing computer literacy among the

nursing profession.

This paper examines the relationship between

selected learning styles and different types of CAI,

available to nurse educators. The four learning styles

identified in Kolb's Model of Experiential Learning

provides the theoratical framework for determining

appropriate types of CAI to be employed with specific

learners. A paradigm is postulated to illustrate the

preference for particular types of CAI based on the

characteristics of Kolb's learning styles. Nursing

implications and future recommendations regarding

learning styles and CAI are includes in the concluding

discussion of this paper.



Learninq Styles and CAI

4

Table of Contents

CHAPTER ONE

Introduction ......... .................... 7

Computers in Health Care ...... ........ 7

Computer Literacy among Nurses ... ..... 8

Current Computer Applications in Nursing

Education ...... ........... 11

Learning Principles and Computers . . . 13

Purpose of the Paper ........ . 15

CHAPTER TWO

Review of the Literature ... ...... .... .. 16

Learning: What is It? . ....... 16

Variables to Consider within the

Cognitive Domain ..... ......... 19

Learning Styles . . .. . .... ..... . . . 20

Kolb's Model on Learning Styles . . . 22

Divergers 25

Assimilators ............ 26

Convergers . . . . . 27



Learning Styles and CAI

5

Accommodators . . ... ....... .. 28

Learning Style Inventory (LSI) 29

Nursing Research Related to Learning

Styles ....... .......... ... 31

Computer-Asslsted Learning.. . . . . . . . . 33

Types of CAI .... ............. 33

Drill and practice ....... ..... 35

Tutorials . ......... ........ . 37

Simulations . ................... 39

Instructional games ....... . 42

Computer-assisted interactive video

(CAIV) ............ .... 44

Related Research on CAI in Nursing

Education .......... 45

Summary ............... ........... .. 47

CHAPTER THREE

Practical Application: The Theoretical

Paradigm ........... . . . . 49

Methods of Instruction ......... 49

Paradigm .................. .... 51

Divergers ............ ........ . 52



Learning Styles and CAI

6

Assimilators. .................. 53

Convergers .... ............ .. 53

Accommodators ......... .......... 54

Summary ....... ......................... 55

CHAPTER FOUR

Conclusions, Implications, and

Recommendations .... ............ ... 56

Concluding Remarks ... ............... 56

Implications for Nursing .............. 60

Recommendations .... ............ .. 64

Figure 1: Kolb's Four Learning Styles 68

Figure 2: Kolb's Learning Styles and

Characteristics

.. .. ..... ...... . 69

Figure 3: Matrix of Kolb's Learning

Styles and preferred types of CAI

. 70

References 71



Learning Styles and CAI

'7

CHAPTER ONE

Introduction

Computers in Health Care

The use of Information Systems is constantly

growing and expanding within health care organizations

and this trend is having a tremendous impact on the

nursing profession. Consequently, it is becoming

increasingly vital to integratze computerization into

all area of nursing: administration, education,

research and clinical practice.

Nurses are now, more than ever, identifying the

implicit need to be knowledgeable and proficient in

using these information systems in both the academic

and clinical settings. Nurse educators, and the newly

emerging Nursing Information Systems (NIS) Specialists

(Heller & Romano, 1988), caa be instrumental in

successfully meeting this challenge by integrating

fundamental learninq principles and computer technology

into all realms of nursing education. In this way,

computers can be employed :s an effective and efficient

instructional strategy in the classroom to assist

nurses in reducing or eliminating this knowledge
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deficit while enhancing the processes of learning and

insczuLtion.

The term most often associated with computers in

nursing education when discussing the teaching-learning

process is Computer-assisted instruction (CAI) (Ball &

.Hannah, 1984; Hannah, 1988; Oermann, 1990; Saba &

McCormick, 1986). One of the earliest reported uses of

CAI as a method of teaching in the health care area was

that of Bitzer & Bitzer in a school of nursing over ewo

decades ago (Hamby, 1986; Hmelo, 1989). Yet, despite

the reported increase in use of CAI in the literature

since that time (Aiken, 1990; Hebda, 1988: Sparks,

1989; Thomas, 1985; Thomas, 1986), nurse educators have

not fully employed this valuable technology as an

effective and efficient instructional strategy. This

paper explores one of the'possible reasons for the

limited integration of CAI into nursing education:

specifically, individual differences in learning

Styles.

Computer Literacyamong Nurses

Computer literacy, or illiteracy as may be the

case, is a frequent topic of discussion within the
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health care profession, especially within the nursing

field. Yet, despite the popularity of computer

literacy, there is no agreement on the definition of

this term found in the literature; in fact, many [
authors refer to the term without ever assigning any

meaning to it. Generally, an individual is thought to

be computer literate if une can demonstrate

competencies in basic knowledge and skills related to

the fundamental operations, functions and applications

of a computer syste'm (Armstrong, 1989; Little, Hannum &

Stuck, 1989). Computer literacy includes the vast

array of possible competencies for which therc is no

prevailing agreement among members of any profession.

Similarly, thrre. are varying degrees of computer

4.iteracy among individuals in any particular profession

which fall along a continuum from novice to expert.

Furthermore, t is important to specifically define the

competencies for computer literacy along this

continuum.

"In the n rsing profession, computer literacy has

been identified as both a problem and a goal by a

number of aut ors for many years (Hannah 1988; Heller,
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Romano, Damrosch, & Parks, 1985; Reynolds & Ferrell,

* 1989; White-Delaney, 1989). It has only been recently

that nursing leadership has acted on the need'for

computer literacy among nursing students, faculty and

* staff through actions by the National 'League for

Nursing (NLN) Council for Nursing Tnformatics. In June

of 1991, the Council plans to int oduce a resolution

* that purports the fact that nurses in all areas of

practice (i.e. administration, education, research, and

clinical practice) must identify ways to meet the

learning needs of nurses regardin,; computer systems (C.

A. Gassert, personal communication, Marcn 18, 1991).

Since NLN has yet to stipulate any guidelines or

* requirements with regard to computer literacy in

nursing education programs, this resolution is an

initial step in achieving computer literacy among the

* nursing profession; approval of the resolution could

significantly enhance computer literacy among nurses.

Since computer literacy is an identified need

* among the nursing profession, nurses will require the

acquisition of both knowledge •nd skills of computer

systems within the educational setting. Therefore,

9 .
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nurse educators must integrate the computer into the

* classroom and the curriculum if the issue of computer

literacy among nurses is to be resolved.

Current Computer Applications in Nursing Education

* Up to the present time, computers in nursing

education have most frequently been used by faculty and

students for non-instructional purposes, such as

literature, searches and administrative tasks. These

non-instructional methods focused on the collection of

information and methods of increasing productivity

* (Sparkq, 1989).

A number of studies have been conducted to

determine the type and frequency of computer

Sapplications used in nursing education. Thomas (1936)

reported word processing (30%) as the most frequent

application used bynursing faculty, students and staff

* among 157 NLN accredited programs. Similar results

were found by Walker (1986) with a slightly higher

reported word processing usage of 36.8% among the

* sample of 125 schools of nursing using comnuter

technology. Other frequently reported non-

instructional computer applications include database

* ,.
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management, electronic spreadsheets, and statistical

analyses (Aiken, 1990; Newbern, 1985; Thomas, 1986;

White-Delaney, 1989). Overall, CAI was ranked as third

or fourth when compared to these other computer

P applications used in nursing education, with reported

usage between a range of 14% to 38% of the educational

institutions surveyed (Thomas, 1985; Thomas, 1986;

Walker,1986; White-Delaney, 1989).

Until the end of the last decade, the use of

computers as an instructional tool in nursing education

was generally reported as minimal. However, among

those institutions that did use computers as an

instructional tool, CAI was the predominant form of

instructional strategy performed by a microcomputer for

learning activities in the classroom (Aiken, 1990;

Sparks, 1989; Thomas, 198,6; White-Delaney, 1989).

Additionally, in a study by' Arnold & Bauer (1988),

nurse educators reported CAI as being the most.

preferred computerized learning experience among a

variety of computer applications available to nursing

education as well as nursing administration.

Consequently, the focus of computer use in nursing
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education has recently shifted from the office into the

* classroom. In spite of the increase in use of CAI as

an instructional tool, Aiken (1990) reported that over

half (57%) of 158 institutions surveyed within the 15

* Southern Regional Education Board (SREB) states used

microcomputers less than 5% of the time for teaching

the undergraduate nursing curriculum, and only one-

Sthird (34%) of these institutions used microcomputers

between 5% and 25% of the time.

Learning Principles and Computers

* Most of the research on learning with computers

has focused on the attitudes of nurses or the

effectiveness of CAI as an instructional strategy in

* comparison to traditional methods of instruction, such

as the lecture (Oermann, 1989).

French (1986) and Vockell' (1990) outline & number

* of learning and instructional principles to consider

when integrating computers into the educational

setting., One of these basic principles pertains to

30 individual differences in learning among the student

population, and the well-known fact that people learn

differently. This diversity in learning, designatc.. ms

S

S . i
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learning styles, has recently received increased

attention in the literature. However, for many

decades, learning styles have been studied by cognitive

and educational psychologists in an attempt to

understand the specific, internal processes of

learning. This knowledge allows educators to create

environments that optimize learning.

Learning .;tyles is a broad term used to describe

an individual's preferred way of learning in any given

situation. These preferred ways of learning

are individual characteristics that are as unique as

one's fingerprint. in ordar to maximize learning, the

individual will attempt to match, learning style with

the learning experience. However, the learning style

of an individual is usually transparent to the

instructor as well as the tndividual learner (de

Tornyay& Thompson, 1987; Merritt, 1989).

In an effort to incorporate individual differences

and learning styles into the taaching-learning process,

a variety of instructional methods have been introduced

into the nursing curriculum. CAI is considered to be

one such method of individual instruction to enhance
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and facilitate learning. However, the unique

* characteristics of learners are often overlooked when

studying the effectiveness and efficiency of CAI as a

method of instruction.

I Purpose of the Paper

Although numerous studies have been conducted in

the area of CAI, very few have focused specifically on

* individual learning styles as a variable in the use of

this instructional technique among nurses.

Furthermore, few researchers have studied the

* relationship of learning styles to CAIL

The purpose of this paper is to explore the

relationship between learning styles and CAI wirnin the

p realm o- nursing education. A review of the literature

will be the primary approach used in the paper with

pertinent findings presented for discussion. Based on

Sthese findings, the relationship between CAI and

learning styles will be identified and anal, Led. It is

the author's intent to present key information that

* will assist nurse educators in achieving optimal,

individualized learning while integrating computers

into the educational setting.

b
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CHAPTER TWO

Review of the Literature: Learning Styles

and Computer-Assisted Instruction

Learning: What is It?

Psychologists have long defined Yearning as an

associative-behavioral process by studying the

relationship between a stimulus and a respcnse. B. F.

Skinner is most noted in the field of behavioral

psychology in studying learning based on the theory of

operant conditioning. Recently, however, cognitive
psychologists describe learning as a change in behavior

in terms of internal, information processing

mechanisms. Both of these disciplines view learning as

a change in behavior, but disagree on the nature and

origin of these changes; whereas, the fundamental

construct of learning Zor behavioralists is

reinforcement, cognitive psychologists associate

learning to mental processes and memory storage

(McKeachie, 1986).

Thus, learning can be generally defined as an

active process whereby human behavior changes as a

result of experience gained from specific situations

p,

p
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encountered in one's environment. Learning is a

continuous phenomena that occurs theoughout one's life

span. The learner is in the best position to define

learning since one's experience of learning is

individual and depends on life experiences and

circumstance- (Gag6 & Berliner, 1988; Gagne, Briggs, &

Wager, 1)88).

The discipline of educational psychology serves as

the foundation in academic settings upon which teachers

attempt to understand the many factors that influence

learning (Gage & Berliner, 1988). Instruction and

teaching are separate and distinct entities in

educational psychology. Instruction is' the broad term

which encompasses all sets of events that facilitate

the learning process; it includes both intrinsic and

extrinsic activities of the learner. Teaching is a

type of instruction that is limited to events which are

external to the learner and requires the presence of an

individual who is the teacher or educator. For

example, self-instruction is an intrinsic learning

activity. An instructional tool is any device that is

used to enhance the delivery of instruction in the
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teaching-learning process; the computer is one such

device. (Gagne, Briggs, & Wager, 1988; Lillie, Hannum,

Stuck, 1989).

The changes in behavior that occnr with learning

transpire over time and involve some form of overt

and/or covert actions in response to the environment

(Gage & Berliner, 1988). These behavioral changes are

in effect learner outcomes and are the basis for

evaluating the process of learning. A number of

authors have classified the outcomes of the behaviors

within three domains of learning: cognitive,

affective, and psychomotor. The cognitive domain deals

with the mental process of understanding, knowledge,

thought, recall, reak oning, and racognition of

information. The affective domain considers attitudes,

values, interest, emotions and fealings. The

psychomotor domain includes simpl and complex sensory,

muscular or motor skills and perf rmances.

(Andrusyszyn, 1989; Boykin &-Roma o, 1985; Gage &

Berliner, 1988). The behaviors i all three domains of

learning are interrelated and shoild not be

independently studied. This is especially 'true when
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studying computerization as the elements of all three

domains influence each other and frequently occur

simultaneously. However, the major focus of this paper

is concerned with aspects Of learning within the

cognitive domain.

Variables to Consider within the Cognitive Domain.

Learning is a unique and individual process that is

influenced by many factors. Five factors of learning

most often appear in the literature: learner

characteristics, learning process, learner outcomes,

conditions of learning, and setting characteristics.

Learner outcomes were briefly discussed in the previous

section. Learning processes are the internal

mechanisms that involve the acauisition, representation

and activation of knowledge into meaningful information

that is stored and retrieved for later use (Friedman,

Klivington, & Petorson, 1986). Setting characteristics

include the physical arrangement and management of the

classroom. Conditions of learning include the

materials, tools and strategies used in the

instructional process. Learner characteristics include

personality, intelligence; personal experience, and
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learning/cognitive styles (Del Schalcck, 1972; Gagne,

Briggs, & Wagei, 1988). Each of these variables must

.be taken into account for learning to result. However,

since learning is different for each individual,

instructional strategies employed during the learning

process must consider the various learning

characteristics of the learner. Therefore, the focus

of this paper is centered on the characteristics of the

learner and specifically individual learning styles.

Learning Styles

As previously noted, it is a well known fact that

individuals learn in different ways; the differences

are a reflection of learning styles. A variety of

learning style models have emerged. The models are,

based on observations, experiences, and research of the

"many pioneers who recognize individual differences in

learning.

A learning style is an individual's preferred way

of receiving and processing information in a learning

situation. Learning styles are distinct, sometimes

habitual, modes of learning. Consequently, each

learner has preferred ways of perceiving, organizing,
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and retaining information. These preferred ways of

learning are generally consistent for an individual,

but may change with experience, time and new

information. Learning style is one personal

characteristic that an individual brings to any new

learning experience (Merritt, 1989; Schmeck, 1988).

Additionally, since learning is different for each

individual, instructional strategies employed during

the learning process must encompass the various

learning styles of the individual in order to optimize

learning (Warnock-Matheron & Plummer, 1988).

Learning styles and cognitive styles are

frequently used interchangeably in the literature as

well as in the academic setting. However, some authors

find these terms represent related yet distinct

entities and describe'learning styles as the broader

term which includes cognitive styles (Keefe, 1979),

Cognitive styles are frequently associated with

internal, information processing and problem-solving

abilities of an individual. Learning st'le is most

commonly used within an educational or training

environment to determine how people learn. The common
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assumption underlying the use of learning styles in the

teaching-learning process is that an individual's

learning will improve in both quantity and quality if

the information is introduced analogously to the

individual's style of learning (Keefe, 1979; Merritt,

1989; Schmeck, 1988).

There exists a variety of models associated with

learning styles that can be found throughout the

literature. Merritt (1989) describes severri models

that are currently used in nursing research to study

individual learning styles among nurses in all areas of

education. These models include the Canfield Model,

Hill Model, Kolb Model, Rezler Model, and Witkin Model.

The most frequent model cited within the nursing

literature is Kolb's experiential learning model

(DeCoux, 1990). Therefore, Kolb's model will be used

in this paper.

Kolb's Model on Learninct Styles

Few of the models on learning styles are based an

theoretical frameworks. David Kolb developed a model

in 1976 which is derived from Carl Jung's theories of

behavior and primarily based on the experiential
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learning theory of Lewin, Dewey, Brunner, and Piaget

(Holbert & Thomas, 1988; Partridge, 1983). The model

is frequently used with adult learners and has been

useful in nursing education and related research;

whereas, most other learning style models are used with

school-aged children (Laschinger, 199j).

Kolb's theory of experiential learning depicts

learning as a life-long, cyclical process in which the

individual acquires knowledge through interaction with

one's environment by feeling, watching, thinking, and

doing. Kolb's model consists of four, sequential

phases of the learning cycle that begins with a

concrete experience (feelings), that is followed by

observation and reflection (watching), which leads to

general and abstract conceptualization (thinking), and

progresses to active experimentation with testing these

concepts under'new circumstances (doing). Each of

these four phases involves four distinct modes of

learning in whic the learner must demon..trate

competence: 1) Concrete Experience (CE) involves the

ability to become involved in new experiences; 2)

Reflective Observation (RO) involves the ability to
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observe and reflect upon the experienceL from diverse

* perspectives; 3) Abstract Conceptualization (AC)

involves the ability to develcp concepts and logically

form theories and relationships about the concepts; and

* 4) Active Experimentation (AE) involves the testing of

these theories and relationships in an effort to solve

problems and make decisions. These four modes of

* learning comprise two bipolar continuums in which CE is

opposite AC and AE is opposite RO. An individual tends

to incorporate one of the learning modes from each of

* thecontinuums d'iring a learning experience, resulting

in an individual's particular learning style (DeCoux,

1990; Highfield, 19S8; Holbert & Thomas, 1988;

Laschinger, 1990).

Insert Figure 1 about here

Kolb defines learning style as consistent,

preferred patterns of processing information from the

external world. The perpendicular intersection of the

two continuums in Kolb's model delineates four distinct

learning styles in each of four quadrants: diverger,
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assimilator, converger, and accommodator. Each of the

* four types of learning styles encompass two of the four

learning modes: divergers tend to i.refer learning

through the CE and RO modes; assimilators teni to

* prefer learning through the RO and AC modes skills;

convergers tend to prefer learning through the AC and

AE modes; and, finally, accommodators prefer learning

Sthrough the AE and CE modes (Laschinger, 1990). Each

of the four learning styles has particular

characteristics associated with. it. A summary of these

S characteristics is provided in Figure, 2. Additionally,

Kolb's research on the four learning styles suggested

that these characteristics were associated with

* different, professional disciplines and the learning

style was predictive for various academic fields. A

discussion of Kolb's four learning styles is provided

* next.

xvrge.rs. Divergers (CE+RO) learn best by

generating numerous ideas while encompassing different

* viewpoints and formulating alternatives for a given

situation; each situation is treated as a new and

unique event and examples are preferred over theories

0
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for learning. Divergers are capable of recognizing

• problems and are creative in finding solutions. These

learners personalize learning experiences and are

"people-oriented". Emotions and imaginations are

* 'important attributes for the diverger; practical

experience is not a high priority. Feelings are

emphasized in comparison to thinking skills. Divergers

* can usually be found among members of the arts,

entertainments, and service organizations. Nurses are

included among this type of learning style, as well as

• artists, musicians, counselors, and social-workers

(Arndt & Underwood; 1990; Hodges, 1988; Kolb,, 1976;

Kolb, 1985; Laschinger, 1990).

* Assimilators. Assimilators (RO+AC) excel in the

ability to reason inductively and generate theories

which-may consist of abstract ideas and concepts.

• These individuals value a wide range of facts and

information that can be analyzed and organized

logically into an integrated whole. Ideas are more

* important than people; thus assimilators tend to be

introverts who prefer taking on the role of the

impartial, objective observer. Thinking is emphasized

S%

Si
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over feelings and is usually in symbolic form.

Individuals with careers in science and information are

thought to be assimilators. This style includes

teachers, professors, financiers, and researchers.

(Arndt & Underwood; 1990; Hodges, 1988; Kolb, 1976;

Kolb, 1985; Laschinger, 1990).

Conver~ger. Convergers (AC+AE) prefer to apply

and test theories and ideas in practical situations;

the strengths of convergers are opposite to the

strengths of divergers. This individual usually

chooses to focus on narrow, specific problems which

require the ability to reason in a hypothetical-

deductive manner. Like the assimilator, convergers

prefer structure and systematic analysis in learning

situations. Things appeal to these individuals rather

than ideas or people. Individuals with this learning

style tend to be relatively unemotional and prefer

technical tasks rather than being involved with

interpersonal issues. Convergers enjoy learning

situations that require diligent searching and problem

solving for which there is only one correct answer.

Convergers tend to find careers in technology and as

! p
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specialists. Engineers, physicians, computer

programmers and computer scientists are examples of

professionals found most often to exhibit this learning

style (Arndt & Underwood; 1990; Hodges, 1988;' Kolb,

* 1976; Kolb, 1985; Laschinger, 1990).

Accommodators. Accommodators jAE+CE) are risk

takers and learn best through trial and error; active

* involvement and new experiences are well received by

these "action-oriented" individuals. These learners

are intuitive rather than analytical problem solvers

* and tend to discard theories and facts that are not

suitable for the current problem. The learning

strengths of these individuals are opposite those found

* among assimilators. Accommodatoks tend to rely on

information from other individuals when a problem is

encountered rather than analyzing the problem by

* oneself. People and things are Valued Ly

accommodators. Accommodators seek careers in business,

promotion and organizations. Accountants,

salespersons, administrators, managers, and politicians

all demonstrate characteristics of the accommodator

(Arndt & Underwood; 1990; hodges, 1988; Kolb, 1976;

S I
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Kolb, 1965; Laschinger, 1990).

Insert Figure 2 about here

Learning Style Inventory (LSI). In order to

classify an individual into one of the four types of

learning styles, Kolb (1976) developed the Learning

Style Inventory (LSI). The original instrument was a

nine-item self-evaluation tool based on a 1==dntic-

differential scale; each item consisted of four

adjectives representative of the four learning style

modes which the individual was to rank order based on

one's learning characteristics. Kolb (1985) revised

the original instrument "to enhance the scientific

measurement specifications and the instrument's

practical use" (DeCoux, 1990, p. 203)., The revised' LSI

consisted of twelve short sentences which the

individual was to complete by rank ordering the four

phrases provided for each sentence from the best to the

least preferred way of learning.

Some researchers question the reliability of the

instrument (DeCoux, 1990; Ferrell, 1983; Lewis &
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Bolden, 198,9) while others found the reliability of the

LSI to be of moderate to high value within a range of

.72 to .88 (Laschinger, 1990;.Laschinger & Boss, 1983;

Merritt, 1989: Ramprogus, 1988). The LSI was

consistently found to demonstrate construct validity

(Ferrell, 1983; Merritt, 1989). The results of the

rank ordering are totaled and the values are plotted on

a graph. The individual's learning style is determined

by the quadrant in which the values fall. The LSI

assists the individual in understanding one's strengths

and weaknesses in a learning situation.

Although all four learning styles of Kolb's

learning theory are essential for integrated learning

to occur, individuals tend to exhibit a preferred style

in the cycle which dominates learning in most

situations encountered by the individual. This

learning style correlates to different stages among the

experiential learning cycle. Also, there is no best or

better of the four types of learning style described by

the model; each is of equitable significance with

particular strengths, and weaknesses associated with it.
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Nursing Research Related to Learning Styles

As previously noted, the most prevalent model used

in nursing research to determine individual learning

styles among different nursing populations has been

based on Kolb's model of learning and the use of the

LSI. The most consistent finding in the studies has

been the predominance of concrete learning styles,

namely divergers and accommodators, among various

groups of nurses. The majority of the studies were

composed of samples of generic nursing students,

registered nursing students, diploma nursing students,

associate degree nursing students, or baccalaureate

nursing students (DeCoux, 1990; Laschinger, 1990); a

few studies included practicing clinical nurses or

nurse educators (Hodges, 1988). It is significant to

note that faculty and nurse educators-were found to

prefer abstract learning styles (convergers and

assimilators) in comparison to students concrete

learning styles (DeCoux, 1990). A literature review on

Kolb's LSI by DeCoux (1990) reported distinct and

diverse variables studied in relationship to learning

styles and categorized the studies with respect to the
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variables; the categories included differences in the

educational preparation of the nurses, academic

achievement, teacher/learner learning style

match/mismatch, and measures of nursing process. Other

variables included the relationship of learning style

to theory-based nursing practice (Laschinger & Boss,

1989) and to nursing specialty (Laschinger & Boss,

1984). In contrast to the majority of research that'

reported most nurses as preferring concrete experience

(i.e., divergers or accommodators), a few studies

classified the majority of the sample nurses as

assimilators (Highfield, 1988); convergers and

accommodators, that is a preference for active

experimentation (O'Kell, 1988); and "allrounder", a

categorical mix of all four styles (Ramprogus, 1988).

Obviously, one can conclude from the current

research that nurses will be represented in all four

learning styles for any given population: the majority

of the nursing population have'demonstrated.a tendency

towards the concrete experience (feeling) and active

experimentation (doing) on each of the respective

continuums.
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Computer-Assisted Learning

romputer-assisted learning (CAL) (also referred to

as computer-based education (CBE)] is the term most

frequently used in the literature to describe the broad

use of computers in an educational setting to support

and facilitate the learning process. CAL is classified

as either computer-assisted instruction (CAI) or

computer-managed instruction (CMI). CAI links the

learner to a computer program and is directly

associated with the teaching-learning process of

instructional material; whereas, CMI is an

administrative system concerned with the management and

monitoring of student activities and related

performance used to assess student needs and recommend

appropriate learning resources (Hannah, 1984; Saba &

McCormick, 1986; Thomas, 1988). The focus of this

paper is limited to the'discussion of CAI.

TvDes of CAI

There are four major types, or categories, of

lesson formats used in CAI programs: drill and

practice, tutorials, simulations, and instructional

games (Hannafin & Peck, 1988). There are several other
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designs defined in the literature, including problem

solving (Saba & McCormick, 1986; Thomas, 1988), inquiry

and discovery (Ball & Hannah, 1984), and dialogue (Ball

& Hannah, 1984; Brose, 1989); however, these are

usually classified under one of the previous four major

types of CAI and will be minimally discussed in this

paper. A new type of CAI that is quickly emerging into

the classroom setting is computer-assisted video

instruction (CAVI), also referred to as interactive

video disc (IAVD) (Saba & McCormick, 1986). Aiken

(1990) reported that the top three learning experiences

provided by microcomputers in undergraduate curriculums

consisted of CAI simulations, tutorials, and drill and

practice. Prior to 1989, Aiken (1990) reported

tutorials as the number one lesson design used in

computer instruction followed by simulations and drill

and practice, respectively.

Depending on the lesson design, CAI can be used to

"teach, reinforce, practice, or apply information"

(Hannafin & Peck, 1988, p. 137) in a number of learning

situations. Furthermore, CAI provides instruction

through the use of a computer to supplement or
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substitute other forms of instruction. Belfry & Winne

(1988) reported that CAI was most effective when used

as supplementary instruction. Although not specific to

CAI, Aiken (1990) reported similar results obtained in

a 1989 study that found microcomputers primary purpose

in the classroom to be for supplementing learning

experiences, followed by enrichment and then

replacement. Nonetheless, all types of CAI require

active participation on the part of the learner yet

vary from simple question/answer formats to more

complex interactive forms of "commtinication". Each of

the CAI types has advantages and limitacions associated

with it. In fact some programs, called hybrids,

combine a variety of these designs in an attempt to

minimize the limitations of a specific type (Hannafin &

Peck, 1988). Each of the CAI types will be discussed

in the next section.

Lrill and practice. Drill and practice is the

least complicated form of CAI and uses a question and

answer format for instruction. The learner is asked a

question to which a response is required; feedback is

simply prnvided'by indicating the correctness or
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incorrectness of the response. Drill and practice

allows the learner to repetitively review and study

information and facts about previously learned

material, thereby reinforcing and enhancing one's

knowledge base on a particular subject or skill. The

pace and duration of the session is under the control

of the learner who may practice as frequently, or as

seldomly, as desiried or needed to acquire mastery

and/or competence. This type of CAi is frequently used

tm supplement traditional instruction methods in the

teaching-learning process and usually consists of

textual materials. It is analogous to the us- of

worksheets and homework assignments in i typical

classroom setting (de Tornyay & Thompson, i987;

Hannafin & Peck, 1988).

Drill and practice offers some advantages over

traditional instruction. One of the most frequently

cited advantages is that the learner receives immediate

feedback regarding the accuracy of a response in a

controlled, nonthreatening environment. Also drill and

practice is a basic form of. individualized instruction

that can be adapted to a level of difficulty to meet
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the needs of a specific learner. However, most

available software of this type is considered dull,

boring and unappealing to the learner. It is simply

thought to be an electronic version of traditional

question and answer methods. Most of the criticism is

due to inadequate methods and designs employed in the

current development of the software programs. The

potential to improve drill and practice CAI is

receiving increased attention by designers for future

applications (Hannafin & Peck, 1988).

Tutorials. Tutorials are more complex than drill

and practice and are used to introduce new information

and to provide practice opportunities using the new

information. Primarily used as a substitution for

other forms of'instructioii, tutorials are analogous to

traditional programmed 'instruction text but with

increased participation on the part of the learner.

This type of CAI provides a more individualized form of

instruction since the learner has greater control owr

the level of difficulty in the selection of lesson

content. Tutorials present new facts, concepts, or

skills in small increments or frames in a similar

\
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ma:;rer provided by a teacher using lectures, textbooks,

Svideotapes or other instructional media. The learner

is then required to answer questions' related to the

newly presented information to determine the learner's

* level of understanding and comprehension. Depending on

the correctness or incorrectness of the learner's

response to the question, tutorials provide the learner

* with feedback to confirm accurate responses or to

provide opportunity for remedial instruction, guidance,

and/or practice for incorrect responses. This is

* accomplished using branching techniques in the

programming of tutorials. Tutorial programs range in

form from very simple presentations of content to more

* complex programs which provide a form of discovery

learning by coaching the learner to ascertain the

correct answer to a question (de Tornyay & Thompson,

* 1987; Hannafin & Peck, 1988).-

The major advantage of tutorials is the one-on-one

ratio of learner to instructor to meet individual

* learning needs of the learner. The availability of

immediate feedback and remediation of the new

information is also of value to the learner. However,..
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the sequencing of the instruction is predetermined by

* the program and not under the direct control of the

learner. Hence, tutorials are highly structured forr~s

of instruction and are often viewed as duplications of

traditional instructional methods and tools (Hannafin &

Peck, 1988).

Simulations. Simulations provide the learner with

* models of real-life situations requiring judgements and

decision-making strategies rather than simply a

question-answer lesson. Simulations allow the learner

* to apply previously learned knowledge and skills to a

model representing reality for which an array of

consequences, both good and bad, can be generated based

* on the decisions of the learner. This type of CA1l

assists the learner in developing problem-solving

skills, critical thinking, and perhaps, even_

* creativity. The simulation usually consists of a

scenario which provides a set of circumstances, for

which the learner can introduce a number of different

*variables to determine which one will reach the best

conclusion. Thus, unlike other types of CAI,

simulations are primarily under the control of the
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learner who is capable of manipulating the outcome of

the particular scenario by modifying the selection of

possible variables. Some computer simulations are

programmed to allow the learner the opportunity to

predict the consequences of one's decision and thereby

present a method for hypothesis testing. Computer

simulations usually provide concrete levels of

"experience" in which the learner dynamically

participates in a relatively controlled, and risk-free

environment. Computer simulations are analogous to the

traditional instructional method of role playing and

actual "hands-on experience"; demonstrations can be

considered a passive form of simulation (de Tornyay &

Thompson, 1987; Hannafin & 2eck, 1988).

The CAI types of problem-solving, inquiry,

discovery, and dialogue are usually considered as

subcategories of simulations since the lesson design of

each resembles that of simulations (de Tornyay &

Thompson, 1987). In fact, many authors use inquiry,

discovery, 'and problem-solving interchangeably when

referring to simulations that simply present problems

rather than sittuations or scenarios (Ball & Hannah,

Im

p[
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1984; de 'Tornyay & Thompson, 1987; Thomas, 1988).

Dialogue is the most complex of the CAI categories

because the student is actually engaged in'a

"conversation" with the computer program in natural

language; the same procedure is followed as with other

types of simulations, but with greater learner-computer

interaction and flexibility (de Tornyay & Thompson,

1987). For the purposes of this paper, these types of

CAI will be considered as types of simulations.

The advantages of simulations are gaining the

attention of educators and are considered to be very

useful in nursing education (de Tornyay & Thompson,

1987). Many learners can be exposed to a single real-

p |life situation by introducing a hypothetical

patient/situation in order to prepare the nurse for

clinical decision making without the fear of making a

mistake or bringing harm to the patient. Simulations

also provide for learning experiences which are

performed infrequently or randomly, as in the case of'

specific nursing procedures and skills. The major

limitation of simulations is in the narrow scope of

software design as well as the time and expertise
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needed to develop the programs (Hannafin & Peck, 1988).

However, the availability of this type of CAI is

increasing and becoming more common in academic

settings.

Instructional aames. Games provide a means of

motivating the learner to develop, reinforce, and

refine previously learned information. The instruction

occurs by instilling a sense of competition into the

teaching-learning process which acts as the major

source of motivation. The learner and the opponent(s)

(one which may be the computer) are given a situation

or problem for which strategies must be developed to

achieve a specific goal. Like simulations, the

strategies (or decisions) are evaluated and the learner

receives feedback on the appropriateness of the

strategy for the particular situation. Additionally,

variables may be introduced into the game which may

alter the course of events that can effect the outcome

and Success of the game. Gaming programs usually

incorporate the computer features of graphics, sound,

animation, and motion into the software; however, many

instructional games consist of textual material.
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Essentially, games allow the learner to apply concepts,

.skills, and knowledge in a competitive environment,

thereby increasing one's attention and motivation which

are known to enhance learning (de Tornyay & Thompson,

1987; Hannafin & Peck, 1988).

The advantages of instructional games are not new

in the learning environment. The learner is provided

with the opportunity to compete and win, although one

does so in a nonthreatening atmosphere. Games capture

the interest and enthusiasm of the learner(s) and

provide the motivation that may be lacking with other

types of CAl. Instructional games are the only type of

CAI that allow for more than one' learner to participate

at the same time in solving a single situation/problem.

For the most part, instructional games do not mimic

traditional instructional methods and represent a new,

unique, and creative tool in the teaching-learning

process (Hannafin & Peck, 1988). The limitations of

games lies in the. design of the programs as well as the

fact that not many CAI programs available use gaming

techniques for instructional purposes. The latter is

particularly true in the nursing educational arena '(de
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Tornyay & Thompson, 1987). Thus, with improvements in

the development of software, this type of CAI holds.

potential in the future for being a very effective

instructional method.

Computer-assisted interactive video (CAIV). CAIV

is a branch of CAI that is gaining popularity in the

educational setting. CAIV combines the interactive

technologies of computers with videotapes or videodisc

instructional media. This combination produces abroad

range of possibilities for enhancing l.earning by

incorporating a number of sensory stimuli into the

teaching-learning process; CAIV programs can include

visual (textual and graphic displays) and/or audio

(sound) combinations. The potential of CAIV technology

offers the most promising means of all types of CAI by

"appending both efficiency and effectiveness to

instruction (de Tornyay & Thompson, 1987; Hannafin&.

Peck, 1988).

CAIV has many advan ages over conventional CAI by

overcoming the limitatio s of the other computerized

methodologies. One of the major advantages is the

ability of CAIV to "adap to the individualized
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differences of the learner through varied instructional

pathways, lesson pacing, and individualized feedback"

(Dalton, 1990, p. 8). Other advantages are produced by

the integration of the verbal content of video

components and the visual concepts of the computer to

provide a more meaningful learning experience.

Hannafin & Peck (1988) outline the major limitations

of CAIV: 1) increased cost; 2) additional time, skill,

and manpower to develop and design software; 3)

increased instructional time for the learner; and 4)

limited portability of the system. Other authors

describe limitations including the unavailability of

hardware systems, lack of social interaction with

teachers and peers, and overstimulation of the learner

1,.ith distracting visual and auditory stimuli (Battista-

Calderone, 1989).

Related Research on CAI in Nursing Education

Despite the limited use in some areas of

education, the nursing profession has been actively

r:'searching and authoring CAI for over a decade (Hmelo,

1990). The research varies' with respect to the CAI

types, content, and variables studied. Many of the
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studies specified one of three major types of CAI:

drill and practice (Merrill & Salisbury, 1984; Reynolds

& Pontious, 1986); tutorial.(Gaston, 1988; Holzemer,

Slaughter, Chambers, & Dulock, 1989; Kirchhoff &

Holzemer, 1979; Thiele, 1986; Yoder & Heilman, 1985);

and simulations (Dooling, 1987; Droste-Bielak, 1986;

Howard, 1987; Huckabay, Anderson, Holm, & Lee, 1979;

Lowdermilk & Fishel, 1991). No nursing study was found

using instructional games. The content area for the

studies include communication, pharmacology, clinical

specialty areas, nursing diagnosis, patient management,

and nursing research. Most of the research studied one

of two variables: attitudes or achievement/acquisition

of knowledge, or a combination of these two variables.,

Also, a number of the studies compared CAI to

traditional instructional methods such as lectures,

discussions, and role playing.

Few studies have attempted to study the

relationship of learning styles to CAIL Even fewer

studies have incorporated Kolb's LSI as a measurement

to determine the learning style of the sample

population. Paulanka (1986) studied the learning
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characteristics of nursing students with regard to CAI,

but did not determine the sample's learning styles.

Three studies could be found that did use Kolb's LSI as

a measurement of learning style (Brudenell & Carpenter,

1990; Kirchhoff & Holzemer, 1979; Lowdermilk & Fishel,

1991). However, none of these studies researched

learning styles in comparison to the major types of CAI

discussed in this paper. Therefore, the author will

present a hypothesized correlation between the four

learning styles and the type(s) of CAI preferred in a

learning environment.

Summary

Learning is an active process in which behavior

changes. Individuality in learning is not a new

concept and has been studied for several decades. The

differences in individual learning is thought to be due

to the differences in learning styles. Learning styles

are preferred ways of acquiring knowledge in the

teaching-learning process.

Many theorists have developed models based on

learning style. Kolb's Model of Ex.ieriential Learning

is most frequently used within the nursing field. Kolb
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identifies four learning styles: diverger,

assimilator, converger, and accommodator. Each

learning style has specific characteristics associated

with it and were discussed in great detail.

Computer-assisted instruction (CAI) is an

instructional method used in the educational setting.

There are five common types of CAI most often

identified in the literature: drill and practice,

tutorials,, simulations, games, and the newly emerging

computer-assisted video instruction (CAIV). The

functional design of each type was presented which

included the advantages and disadvantages discussed.

In the next chapter, the author will propose a

theoretical paradigm to integrate Kolb's learning

styles with' the five types of CAT. This paradigm can

assist the nursing information systems specialist or

the nurse educator to effectively and efficiently adapt

the specific type of CAI to the individual learner.



Learning Styles and CAI

49

CHAPTER THREE,

Practical Application: The Theoretical Paradigm

Methods of Instruction

Instruction is the manner in which information is

presented to an individual in a particular learning

situation. Instruction is often referred to as

teaching methods in the literature (Oermann, 1990);

however, the term instruction is preferred by the

author as teaching infers the presence of a person

other than the learner, namely a teacher.

Instructional strategies consist of a set of

organized procedures which are usually external to the

learner, but may be internal as in self-instruction

methods (Gagne, Briggs, & Wager, 1988). Instructional

strategies enhance learning and allow the learner to

achieve particular learning outcomes within the

cognitive, affective, or psychomotor domains of

learning.

Traditional methods of instruction in nursing

education include the lecture, group discussion, and

seminar-(de Tarnyay & Thompson, 1987; O--rmann, 1990).

Nontraditional instructional methods include
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experiential learning (eg. simulations, games, and role

playing), discovery learning, self-directed or

individualized learning (eg. CAI, independent study,

self-paced modules, and programmed modules), and

problem solving (eg. case studies). CAI is frequently

compared to other instructional methods, primdrily the

lecture, and is found to be equivalent or superior to

the compared method in terms of effectiveness and

achievement (Belfry & Winne, 1988). One can see that

instructional methods fall within a spectrum ranging

from those which are antirely teacher-centered

(external) to those that are entirely learner-centered

(internal).

Instruction is delivered through different printed

and nonprinted media techniques which "communicate"

iaformation to the learner. The' selected meuia

stimulate the senses of sight (visual/graphic), hearing

(auditory) and/or touch (tactile/kinesthetic)

independently or in combination (i.e. multimedia

instruction). Common types of media include 'the

instructor, text, overhead projector, video cassette,

slide/tape, and computer (Gagne, Briggs, & Wager,



Learning Styles c1 CAI

51

1988).

As previously noted, CAI is most often used to

supplement, rather than substitute, traditional

instruction while enhancing learning. The five CAI

types, or categories, presented in the paper are drill

and practice, tutorials, simulations, games, and

computer-assisted video instruction (CAVI). Each of

these types represents a specific method of instruction

based on the instructional design of the CAI program.

Since CAI is a form of individualized instruction and

individuals have specific learning styles as outlined

in the previous chapter, the author next proposes a

paradigm to illustrate the learner preference(s) for

specific types of CAI based on the learning styles of

Kolb.

Paradim.

The individual characteristics for each of Kolb's

four learning stylei (refer to figure 2) form the basis

for determining the type of CAI instructional method

preferred by a particular learner. A discussion and

rationale is provided for each style.

The following matrix summaries the correlation

• . •/ 2

i ! !
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among the variables in the paradigm:

Insert Figure 3 about here

* Diverfers. Divergers are "creative learners".

This type of learner perceives information concretely

and processes it'reflectively in order to activate pastK *and present knowledge. The greatest asset of the

diverger is the ability to be imaginative and creative

while integrating personal experience into an

* unstructured learning environment. Divergers learn

best when involved with other people. Group

interactions with the sharing of feelings are important

* to divergers. Therefore, the most appropriate-type of

C;1 for divergers would be simulations, games, or CAVI.

Drill & practice and tutorials would be less effective

* in enhancing learning for the diverger since both would

prove to be tedious and mundane due to the structured

format of the material presented. Also, of all four

* learning styles, divergers are the most people-oriented

and would probably be most resistent to learning with a

computer through individualized instruction.
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Assimilators. Assimilators are "analytic

* learners" and engage in learning for the purpose of

gaining new'knowledge. Information is perceived

abstractly and processed reflectively. Factual

* information presented in a logical and sequential

manner is the ultimate goal in the learning process for

the assimilator. Expert knowledge and precise details

* are valued by assimilators. Analyzing information and

thinking through ideas allows the assimilator to

generate theories and identify problems. For these

* reasons, assimilators enjoy the traditional, structured

methods of instruction, mainly learning from lectures,

seminars or textbooks. Therefore, assimilators would

* chocse between drill & practice or tutorials as the

most preferred type of CAT. Assimrilators may also

prefer CAVI, if available, since it combines the other

* types of CAI with increased sensory stimulation and

accentuates individualized instruction. These types of

CAI would also be appropriate since assimilators learn

* best alone and need time to reflect on ideas and

concepts.

Convergers. Convergers are "pragmatic learners"

p
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and perceive information abstractly while actively

processing it. Convergers learn best by using

practical knowledge to test theories and acquire skills

through practice. Being avid problem-solvers and

I decision-makers, convergers prefer to find the correct

answer to problems rather than be given the solution,

and apply common sense to the problem at hand. Since

convergers enjoy technical tasks, computers would

appeal to this type of learner. Thus, all five types

of CAI would be of interest to convergers especially

* since these individuals prefer thinking about

ideas/concepts for which a solution must be

ascertained. Although convergers would use all five

* types of CAI, tutorials and drill & practice would be

preferred since there is usually only one correct

answer for the existing problem.

' Accommodators. Accommodators are "dynamic

-learners"; information is perceived concretely'and

processed actively. Personal experience is integrated

with application, and learning is chiefly accomplished

through intuitive trial and error. Being risk-takers,

learning is best achieved in an unstructured
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environment in which experimentation and discovery is

encouraged. Exploring the hidden possibilities

intrigues 'the accommodator. Hence, accommodators would

prefer simulations, games, and CAVI over tutorials and

drill and practice since these types of CAI would allow

the most flexibility in learning.

S1uMAry

A wide variety of instructional methods are

available to the instructor and/or learner in a

learning situation. Traditional methods are most often

utilized in nursing education; however, nontraditional

methods, such as CAI, are gaining in popularity.'

A theoretical paradigm is proposed by the author

to demonstrate the preference for certain types of CAI

based on the profiles of Kolb's four learning styles.

Since no similar'paradigm can be found in the

literature, the author invites researchers to study and

test the validity of the paradigm postulated in this

paper.
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CHAPTER FOUR

Conclusions, Implications, and Recommendations

concluding Remarks

With the advent and proliferation 'of computers in

the academic arena, technology has the potential to

enhance learning through instructional effectiveness.

However, lack of computer literacy continues to plague

the nursing profession, and the universal adoption of

computer technology in nursing education continues to

be a slow and sporadic process. -Nursing educators and

nursing information systems (NIS) specialists must take

advantage of this technology and integrate learning

"about" computers to learning "with" computers.

One of the major advantages of the computer in

education is the ability to individualize instruction

to meet the needs of a variety of learners.

Individualized instruction asserts that everyone learns

differently and there is no one right-way of learning.

One of the best means of individualizing instruction is

by incorporating computer-assisted instruction (CAI)

into the academic environment. Furthermore, there are

various characteristics of the learner which can
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positively or negatively influence the process of

learning. one particular learner characteristic which

has received increased attention within the recent past

is the concept of learning styles.

Kolb's model on experiential learning identifies

four l.earning styles, and provides a useful frameworkc

to integrate learning styles with specific

instructional methods such as CAI types. Since each

learner demonstrates a dominant learning style,

kcnowledge of the learner's preferred methods of

instruction should be of importance to nurse educators

and NIS specialists. Each type of CAI can be thought

to portray a particular learning style with similar

characteristi cs to that of the learner. Fostering an

awareness of the relationship between learning styles

and CAI will empower both the learner and the

instructor by helping to maximize each learning

opportunity and tailoring the instruction, to match the'

learner.

All learners have strengths, but these strengths

vary with preferred learning style. By capitalizing on,

these individual strengths and matching learning style
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to a specific type of CAI, barriers to learning can be

reduced or eliminated. Not only would learning be

enhanced, but other benefits may simultaneously occur;

for example, higher academic achievement, greater

retention, and/or improved transfer of learning may

result. A potential source of conflict in a learning

situation is the mismatching of learning style to

instrictional method. This mismatching of learning

style to CAI type would not necessarily prevent

learning from occurring, but might make learning less

effective and efficient. Diversification of

instructional methods is an obvious strategy in

preventing or limiting a conflict between the learning

style and preference for particular types of CAI.

The paradigm proposed in this paper is an initial,

innovative undertaking to illustrate the relationship

between learning styles and different types of CAI.

The matrix could serve as a useful tool in matching

learning style to the corresponding type(s).of CAI

appropriate for a specific learner. The nurse educator

or NIS specialist can administer 1Kolb's Learning Style

Inventory (LSI) to determine the learning style of the
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learner and select the appropriate type of CAI, if

available. This would be extremely valuable for the

educator who lacks knowledge and experience with

respect to CAI design. Of course, the tool will need

to be validated and tested for reliability.

Some general conclusions can be made from the

postulated matrix (figure 3) and current literature on

learning styles and CAI. One obvious conclusion is the

fact that the flexible design of CAVI makes it the most

versatile type of CAI for all four learning styles. In

addition, most studies have found that the majority of

nurses fall into the categories of diverger and/or

accommodator. Based on this data, the availability of

CAI simulations and games that are adaptable to nursing

educaticn should be increased. This is especially true

in light of the fact that the most accessible types of

CAI in nursing education may be tutorials or drill &

practice. Ideally, all five types of CAI should be

available to allow for the matching of learning style

and preferred instructional method; although this is

not always economically feasible. Neither learning

style nor CAI alone can be a panacea for ineffective
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learning situations; however, the synergistic effect of

combining the two concepts may prove more beneficial

than dealing with either in isolation.

Implications for Nursina

The integration of learning styles and

instructional methods in nursing education has

important implications for nurses at all levels within

the profession. Leaders in nursing education and

nursing information technology must realize the

immediate need of implementing CAI into all academic

settings to include-undergraduate and graduate

curricula as well as continuing educational programs.

The nursing profession, as a whole, has lagged behind

other professions in adopting CAI as an equal partner

with other instructional methods. Since learning

involves a change in behavior, the nurse educator or

NIS specialist takes on the role of change agent in the

learning process and adopts new ways of learning.

CAI can be used to ease the transition of

technology into the nursing'profession. CAI has proven

to be an effective method of instruction for some

nurses. Therefore, by integrating CAl into nursing
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education, educators will increase computer literacy

among nurses practicing currently and in the future.

Also, nurses will have a better understanding of the,

capabilities and applications of computers as adjunct

tools in the academic and clinical settings. Nurse

educators must acknowledge and honor the diversity

among individual learners and adapt instruction to the

characteristics of the learner. Educators must not

assume that all learners prefer the traditional,

structured approach to learning., It is also vital for

educators to recognize that any group of learners will

include a certain percentage of all four of Kolb's

learning styles. Over-,eneralization of a particular

group may also be a CAngerous practice. The educator

must adapt instrc.•rtional methods to include all types

of learners or the learning experience will not be

maximized. Furthermore, educators must be careful not

to stereotype a particular individual or group because

learners may be improperly categorized. A sole method

of instruction based on incorrect assumptions may prove

ineffective and a waste of time. Educators must also

understand that there is no one best or better learning
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style.

It is important to note that one's preference for

a particular instructional method may not be related to

a particular learning style, but rather to the

acceptance or resistance of computerization by the

individual. Certain learners may be better candidates

for CAI than other instructional methods simply due to

their attitude regarding computers. In addition,

instructors may teach according to their own preference

f or particular instructional methods, which may not

include CAI. This reluctance to use CAI is most likely

due to a lack of personal knowledge and/or comfort with.

computerization. Therefore, instructors need to be

educated on CAI and be aware of both the learner's and

one's own preference for learning.

The process of integrating learning styles with

CAI types in nursing education can best be summarized

by following the steps of the nursing pro~cess: 1)

assessment of learning-style; 2) planning/ diagnosing

the type of CAI to be used; 3) implementation of the

appropriate CAI; and 4) evaluation of the effectiveness

of the learning strategy. If learning is enhanced'by
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providing a eaans of matching learning style and type

of CAI, the nurse will be able to transfer this

learning to the clinical setting and ultimately improve

the quality of patient care. Furthermore, knowledge of

the relationship between learning styles and types of

CAI can be useful not only in nursing education but

also in other areas of application such as patient

education.

.Nurse educators need to continually search for new

and more effective methods of disseminating information

in order to facilitate and enhance learning. One of

the key issues to ensure the integration of learning

styles and CAI is the availability of a Variety of

software programs and instructional design. Nurses can

influence the design, development, and implementation

of CAI and other educational software into academic

curricula and various educational settings.

Furthermore, critical evaluation of available CAI for

nursing is necessary to ensure the inclusion of

learning style theory and identification of type of

CAI. Although nurse educators have experience

evaluating traditional instructional material,

k-5
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additional expertise is needed to evaluate CAI. The

NIS specialist can be a valuable resource to accomplish

this task. Also, nurses need to become more involved

with authoring CAI to ensure the needs of the learner

are being met and matched with learning styles.

Recommendations

The challenges facing nursing education in the

future are of paramount importance today. No longer

can nurses wait for things to happen within the

profession; nurses must be in the forefront to make

things happen for the good of the profession. Clearly,

the future of the nursing profession begins within the

educational arena.

There exists limited research comparing the

effectiveness of traditional instructional methods with

contemporary methods in nursing education. Thus,

additionalresearch is needed in the area of

computerization and learning. Specifically, further

investigation is warranted in the areas of learning'

styles, matching learning styles to instructional

methods, and the role of computers in nursing

education. Replication of previous research on



Learning Styles and CAI

65

learninc styles and instructional methods needs to be

accomplished with results reevaluated and published in

the nursing literature. This research may provide new

knowledge and insight about learning styles while

effectively and efficiently promoting the use of CAi in

the classroom. Some of the questions that need to be

further explored and answered are:

1. Is the proposed paradigm valid? reliable?

2. Which learning model is most appropriate for

determining the preferred type of CAI?

3. How can learning styles be integrated into the

design and development of CAI?

4. What is the current level of application of

learning styler, in nursing education?

5. What other factors influence a learner's preference

for particular type ot CAI?

6. What are the advantages/diaadvantages of matching

learning style to specific types of CAI?

Answers to these questions could be useful in

understanding and applying learning styles to different

types of CAI.

In addition to increasing nursing research, a
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number of other recommendations are proposed:

*Nurse educators need to become computer literate to

reduce the learning curve with respect to the

applications of CAI.

*Nurse educators must become familiar with the

concept of learning styles and also inform learners of

the concepts.

*Nurse educators need to become involved in the

process of evaluating CAI.

*Incentives should be developed to encourage nurses

to author new CAI suitable for nursing education.

*Nurse educators should elicit the support and

collaboration of colleagues and professional.

organizations in developing and designing CAI.

*Employ the expertise of the NIS specia list in the

design, Implementation and evaluation of CAI.

*The con~cepts of learning styles and CAI should be

applied to patient education in the clinical setting.

*CAI should present the same information in various'

forms designed to capitalize on the different

characteristics of each learning style.

*All types of CAI software should be capable of



0 Learning Styles and CAI

67

assessing the learning style of the learner and adapt

* the lesson to tho individual user.

* The use of CAVI needs to be explored and integrated

into nursing education as it appears to accommodate

* most learning styles.

* Computer technology needs to be integrated into

nursing education, research and practice.

* * An evaluation tool needs to be developed to

determine the applicability of the various types of CAI

to specific learning styles.

* * The feasibility of using expert systems, and

specifically intelligent CAI, should be explored.

Use of computers in nursing education is in its

* infancy. Nurse administrators, educators, researchers,

clinicians and specialists must accept the future

challenges to meet the needs of all learners within the

* profession. Nurses must move forward and not remain

stagnant in an ever-changing world. Those individuals

who can envision the future and see the full potential

* of the computer in education will enhance learning for

everyone in this decade and beyond into the 21st

century.
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Figure 1: Kolb's Four Learning Styles

Concrete
Experience

.(CE)

Accommodator Diverger

Active Reflective
Experimentation Observation

(AE) (RO)

Converger Assimilator

Abstract
Conceptualization

(AC)

Adapted from Kolb (1985)
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Figrure 2: Kolb's Learning Styles and Characteristics

Diverger:
- focuses on being involved
- emphasizes feeling as opposed to thinking
- intuitive and artistic
- values people and being involved
- open-minded and imaginative
- good at brainstorming and seeking meaning
- places value on understanding as opposed to practical

application of information
- patient and impartial

Assimilator:
- focuses on ideas and abstract concepts
-,logical in thinking
- scientific as opposed to artistic
- ability to create theoretical models
- emphasizes thinking rather than feeling
- good at systematic planning
- values, precision, rigor, and analysis
- passive rather than action-oriented
- emphasis on understanding rather than pragmatic

Converger:
- focuses on logic, ideas, and concepts
- preference for technical tasks and problems
- pragmatic in actions and thoughts
- doing as opposed to observing
- results oriented
- problem-solver, decision-maker
- emphasizes thinking rather than feeling

Accommodator:
- intuitive and artistic
- open-minded, adaptable, flexible
- emphasizes feeling as opposed'to thinking
- good at carrying out plans and tasks
- values people and being irnvolved
- risk-taker, action-oriented, opportunity seeker
- problems solved by intuitive trial and error
- relies on others for information rather than analyze

(Adapted from Arndt & Underwoodi 1990)
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Figure 3: Matrix of Kolb's Learning Styles and
preferred types of CAI

Diverger Assimilator Converger Accommodator

Drill &
Practice X X

Tutorial X X

Simulation X X X

Games X X X

CAVI x x x

* Computer-assisted video instruction
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