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Abstract

I.;S-The proliferation of information systems into all
areas of health care demands that nurses acquire
eséential computer knowledge and experience. Nursing
pro‘ess1onals are finding the need to become computer
literate and profic1ent with computers on a dally
basis. One way to assure computer literacy among the
nursing profession is to integréte computer technology
into the'learning process at all levels of nursing
education. 1In order to successfully accomplish this
challenge, nurse educators need fo apply fundamental
learning prin-iples to comﬁuterization in the classroom
to effectively enhance learning and instruction.

.The need to individualize instruction is becoming
increasingly aéparent to educators'as an essential
principle of learnlng. Furthermore, the learning
process is ;nfluenced by a variety of factors within

the educational setting. One variable which can

learning style. Research has demonstrated that each

individual has a preferred way of lea*ning, and | | o
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strategies to particular learning stfles. The
incorporation of computers as instructional toals in
the learning environment prcvides an excellent means of
individualizing instrqction.V,Specifically, compute%-

assiéted instruction (CAI) is an Iﬁst:ggtional strateqgy
which has gained recent popularity within nursigg

.

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

>
~

learning while increasing computer literacy among the NG
nufsing professioh.

This paper examines the rzlationship between
selected learning styles énd different tyves of CAI.
available to nurse educators. :he foug learning styles
identified in Kolb's Model of Experiential Learning
provides the theorotical ¢ramework for deté:mining
appropriate typgs'of CAI to be employed with specific
.1earngfs. ‘A paradigm is postuiéted to iliustrate the
. preference for particuiar types of CAl b;se& on the
»chafactéristicé of Kolb's learning styles. Nursing
implications and future recommendatiohs'regarding'
learning styles and CAI are includeg in the concluding

discussion of this papef.
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CHAPTER ONE

Introduction
Computers ig;ggg;;g_gggg

The use of Information Systems is constantly
‘g:owin§7and expanding within health care 6rganizations
and this trend is having a tremendous impact on the
nursing profession.  Consequently, it ié becoming
1ncrea51ngly ‘vital to integra’:e computerlzatlon into
all area of nursing: administration, educatlon,
research and clinical practice.

Nurses are now, more than ever, identifying the
implicit need to be knowledgeable and proficient in
using these informaticn systems in both the academic
~and clinical settings. Nurse educators, and the newly
emerging ﬁursing Information Systems (NIS) Specialists
_(Heller & Romano, 1988), caa be 1nstrumental in
successfully.mee*lng this ¢hallenge by 1ntegrating
fundamental learnlne principles  and computer technology
1nto all realms of nur51ng educat;on. In this way,
computers can be employed us an effective and efficient
instructiohél»ét:ategy in the classroom to assist

nurses in rgaucihg or eliminating this knowledge
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deficit while enhancing the processes.of learning and
instiruction.
The term most often associated with computers in
nursing educat%on when discussing the teaching-learning

process is COmputer-a§sisted instruction (CAI) (Ball &

.Hénnah, 1984; Hannah, 1988; Oermann, 1290; Saba &

McCofmick, 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 cwo

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 valﬁable tedhndlogy as an
effective and efficient inétruc?ional stiategy. This'.
paper explores one of the possible reasons for'thé> |
limited integration of CAI into nursing education:
specifically, individual differences in iearning
styles. | |
m i ‘ on 'e
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. VYet, 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 assicgning ahy'
meéning to it. Generally, an individual is thought to
be computer literate if une can demonastrate
competencies in basic knowledge and skills related to
thé fundamental operations, functions and applications
of a computer systeu (Armstrong, 1989: Little, Hannum &
Stuck, 1989). Compdterlliteracy includes thé vast
array of possible competencies for which therc is no
prevailing agreement among members of any profe551on.
Similarly, there are varying degreea of computer
¢iteracy among 1nd1v1duals Ain any particular profe351on
which fall along a contlnuum from novice to expert.
Furthermore, it is important to spec1f1callyldef1ne the
competenéies for c0mputer'literacy along'this.
continuum. |
In the nursing profession, computer literacy hasl
been identified as both a problem and a goal by a

number of authors for many years (Hannah 1938; 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 literaéy among nursing students, faculty and
staff through actions Sy the National League for
Nursing (NILN) Council fer Nursing tnformatics. Ih June
of 1991, the Council plans to int oduce a resolution
that purports the fact that nurses in all areas of
practice (i.e. admin;stration, eduéation, 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 stipul&te any guidelines or
‘requirements with regard to computer literacy in
‘nu;sipg education programs, this resolution is an
initial step in achieving computer literacy among the
nursing pfbfession; approv&l of the resolution could
significantly enhance computer literacy among nurses.

Since computer literacQ'is an identified need
among the nufsing profeséion,-nurses will require the
acquisition of both knowlgdge,and §kills of computer

systens within the educational setting. Therefore,
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nurse educators must integrate the computer into'the
cléséroom'and the curriculum if the issue of computer
literacy among nurses is to be resolyed. |
Current Computer Aéﬁlicagions in Nursing Educatidn

Up to the present time, computers in nﬁrsing
edueation have most freqﬁently been used by faculty and.
students for non-instructional purposes, such as
literature.seafEhes and administfative tasks. These
non-instructional methods focused on the collection of
information and rethods of increasing productivity
(éparkq,.1989).

A number of studies havé been conducted to
determiné the type and frequency of éomputer
applications used in nurSing educatibp. Thomas (1936)
reported word processing (;0%) as ﬁhe most frequent
appliéation used by nursing facuity, gﬁudents and staff
among 157 NLN accrgdited programs. Similar results
were found by Walker (1986) with a siightly higher
reported word processing usage of 36;§§ among the
'sample of 125 schools of nursihg using‘computérA
technology. Other :requently réporﬁed 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 rankéd as third
or fourth when compared'to these other coqputer
applications used in nuféing education, with reported

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

institutions surveyed (Thomas, 1985; Thomas, 1986;

Walker,léast White-Delaney, 1989). .

Until the end ot’the last.decade; the use of
computers as an instrucgional tool in nursing education
was generally feported as minimal. However, Among

those institutions that did use computers as an

_instructidnal tool, CAI was the predominant form of

instructional strategy bertormed by a.microcomputer for
learning activities in the classroom (Aiken, 1990;
Sparks, 1989; Thomas, 1986; White-Delaney, 1989).41
Addition?lly, in a ?tudy by'ArnoldI& Bauer‘(1988),
nursq'educatorslreported CAi as being the most.
preferred computetizedllearning eﬁperience among a
variety of coﬁputer applications aVailablé to nursing

education as well as nursing administration.

Consequently, the focus of computer use in'nursing.
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edﬁcation 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 rfor teaching
the undergraduate nursing curriculum, and only one-
third (34%) ofvthesé institutions used microcomputers
between S%land.zs* of the time.
I ind Principi 1 ¢ :

Most of the résearch on learning with cdmputers
has focused on the'attitudes of nurses or phe
effectiveness of CAI as an instructional strategy in

’comparison to traditional methods of instruction, such
ﬁs the lecture (Oermann, 1989).

French (;986) and'Vockell'(1990) oﬁtline a;number»
of learning and instructional priﬁciples té consider
when integfating cémputers into the educational

fsettingm One of these.basic priﬂciplgs pertains to
individual differences in learning among the student
population, and the well-known fact that people learﬁ

differently. This diversity in leaining, designateu as
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learning styles, has recently received increased .

attention in the literature. However, for many
decades, learning stvles have been studied by cognit;ve
and educatioﬁal psychologists in an attempt to
understand the specific, internal processes of

learning. ' This knowledge allows educators to create

. environments that optimize learning.

Learning styles is a broad term used‘to describe
an individual's preferred way of learning in any given
situation. These pfefe:red ways of learning
are individual characteristics that are as unique as
one's fingerprint. In prdar to maximize learning, the
individual will attempt to match learning style with
the learning expérience. However, the learning Style
of an individual is usually transparent to the
instructor as well as the‘individdalllearner.(de
Tornyay .& Thompson, 1987; Mefritt: 198§). |

'In an effort to incorporéte individual differenées,
and 1earnin§ styles intolthe teaching~learning process,
a variety bt instructional methods have been introduced
into the nursing curriculum. CAI is considered to be

one such method of individual instruction to ennhance
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- and facilitate learniné. However, the unique
characteristics of learners are often overlooked when.‘
studying the effectiveness and efficiency ef CAI as a
method of instruction.

Purpose of the Paper

Although numerous studies have been conducted in
‘the area o2 éAI, very few have fosused specifically on
indiiidual 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 CAI.

‘The purpose of this paper is to explore the
relationship between learning styles and CAI wi.cia the
realn 0. nursing education. A review of the literature
will be the primary approach used.in‘the paper with
pertinent findings presented for discussion. Based on
. these finaings, the relationship betweenFCAI and
'learning styles will be identified and anal: zed. It is
‘the author's intent to present key informetien that
will assistﬂnurse educators in achieﬁing optimal,-
individualized learning whiie integrating computers

into the educational setting.
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CHAPTER - TWO
Review of the Literature: Learning Styles
and ComputeréAssisted.Instruction

Psycholcgists have'lbnq defined learning as an
associative-behavioral pfogess‘by studying the
relationship Setween a stimulus and a respcnse. B. F.
Skinner is most noted in tﬁe field of behaviorai
péychology in studying learning kased on the theory of
operant conditioning. Recght)y, hoﬁever, 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; whefeas} the fun&amental
construcf 6f learning Eor'behavioralists is
;einforcemeﬁt, cognitive pSychologigts‘asgociate

learning to mental processes and memory stnrage

(McKeachie, 1986).

Thus, learning can be generally defined as an
active process whereby human behavior changes as a

result of experience gained fr9m specific situations
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ehcountered in one's environment. Learning is a
continuous phenomena that occurs thrioughout oﬁe's life
span. The learner is in the‘best position to define
learning since one's exﬁerience of learning is
individual and depends on lifs experiences and
circumstance~ (Gage & Beriiner, 1988; Gagne, Briggs, &
Wager, 1.88).

The discipline of educational psychology serves aé
the foundation ihlécademic'settings upon which teachers
attempt to understand the wany factors that influence
learning (Gage & Berliner, 1988). Instruction and
teaching are éeparate and distinct entities in
educationral psychology. Instruction is the broa&,term_
which encompasses all sets of events that facilitate‘
the léarning process; it includes both intrinsic and
extrinsic éctiQities of the learner. Teaching is a
type of instruction that is limited to events which are
external to the learner and requires the.preéence of an
individﬁal who is the ﬁeacher or educator. For
exampie; self-instruction is an intrinsic iéarning“
activity. An;instructional tool is any device‘ﬁﬁat 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 behav;or that occrr with learnihg
transpire over time and involve some form of bvert
and/or éovert 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 behaviorsv
within three domains of learning: cognitive,
.affective, and psychomotor. The cognitive domain deals
Qigb the mentai process of understanding, knowledge,
thought, recall, rea: >ning, and r!cognition of
information. Tﬁe'affective domai Iconsiders attitudes,
values, interést, emotions and fe ling;. The -
psychomotor domain includes simple and complex sensory,
muscular or ﬁotor skills and‘perfarmances. N
(AndtusySzyn,l1989; Boykin & Romano, 1985; Gage &
Berliner, 1988). The behaviors ih all three domains of
learning are interrelated and shouldvnét be

independently studied. This is especially ‘true when

S
F
3
-
"

%8
3
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s;udying computerization as the elements of all three
domains influence each other and frequently occur
simulfaneously. However, the major focus of this paper
is concerned with aspects of learning witﬁin the
cognitive domain.

Variables to fonsider 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 outcones,
conditions of learning, and setting characteristics.
‘Learner outcomes were briefly discussed in the previous
section. Learning processes are the internal
mechanisms thdt involve the acgquisition, representation
and actiVation of knowledge:into meaningful information
fhat is stored and retrieved for later use (Friedman,
Klivington, & Peﬁﬂrson, 1986). Setfing‘characteristics
include the physical arrangement and management'of the
- classroom. Conditions of learning include the
materials, tools and'stfategies used in the
instructional process. Learner characteristics include

_personality, intelligence; personal’ experience, and
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learniny/cognitive styles (Del Schalcck, 1972; Gagne,
Briggs, & Wagei, 1988). Each 6f thése 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 varicus learning
characteristics of the learner. Therefore, the focus
of thiS»pqper 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 way;; the differences
are a reflection of learning styles. A variety of
learning style mcdels have emerged. The models aré‘
based on observatiqns, experiences, and research of the
-manyrpioneers who recognize indivi&ual_differences'in
learning.

A learning style is an individual's preferred wéy
6: reqeiving and processing information in a learning
situation. Learning styles are distinct, sometimes
habitual,_modes of learning. Consequently, each

leqrner has preferred ways ot-percéivihg, orgénizing,
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and retaining information. These preferred ways of
learning are genefally consistent for an individual,
but may change with experience, time and new
information. Learning style is one personai
characteristic that an individual brings to any new
learning experience (Merritt, 1989; Schmeck, 1988).A
Additionally, since learring is different for each
individual, insfructional strategies employed cduring
the iearning process musfnencompass the various
learning styles of the individual in order to optimize
learning (Warnock-Matheron & Plummer, 1988). |
Learning styles and cognitive st&les are
frequently used interchangeably in the literature as
well as in the academic setting. However, some authors
find these terms repreéent related yet distinet

entities and describe learning styles as the broader

term which includes cognitive styles (Keefe, 1979): » : A .

Cognitive styles are frequently associated with
internai, information processing apd proﬁlem—solVing"
abilities of an individual. Learning style is most
commonly used within an edqcafional or training

environment to detérmiﬁe how pecple learn. The common
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assumption underlying the use 6f learning styles in the
teaching-learning process is tha: 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
liferature. Merritt (1989) descrilkes sevefa; models
that are cu:renﬁly used in nursing research to study
individual learning sfyles among nurses in a11 areas of
education. These models include the Canfield ﬁodel,
Hill Model, Kol# Model, Rezler Model, and Witkin Model.
The most frequent model cited within the nursing
' literature is Kolb's experiéntial learning model
(DeCoux, 1990). \The:efbre, Kolb's model will be used '
in this paper.

Kolb’® 'de on. rning St

Few of the models on learning styles are-baseé on
theoretical frameworks. David Kolb developed a model
in 1976 which is derived from Carl Jung's theories cof

behavior and primarily based on the experiential
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learning theory of Lewin, Dewey, Brunner, and Piaget
(ﬁolbert & Thomas, 1988; Partridge, 1983). The model
is frequently used with adult learners and has been‘
useful in nursing education and related research:;
whereas, most otherblearhing style models are used with
school-aged children (Laschinger, 1994).

Kolb's theory of experiential learning depicts
learning as a life-long, cyclical process in which ;he
individual acquires knowledge thfough interaction with
one's environment by feellng, watching, thlnklng, and
doing. KXolb's model con51sts of four, sequentlal
phases of the learnlng cycle that begins w1th a
concrete experlence (feellngs), that is followed by
observation and reflection (watchlng), whlch leads to
general and abstract conceptuallzatlon (thlnklng), and
progresses to active experlmentatlon with testing these
concepts under' new circums;ances (doing).‘ Each of
these four phases involves four distinct modes of
: learning in whic._the learner musﬁ demon-utrate
-competence' 1) Concrete Experience (CE) involves the
ability to become 1nvolved in new experiences. 2)

Reflective Observatlon (RO) involves the abillty to
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.to incorporate one of the learning modes from each of
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perspectivesr 3) Abstract Conceptualization (AC)
involves the ability to.deyelcp cohcepts and logically
form theoriesland relationships abou; the concepts; and
4) Active Expérimentation (AE) involves the testing of
these theories and relationships in an effort to solve
probléms and make decisions. These four modes of
learning comprise two bipolar continuums in which CE is

opposite AC and AE is ophosite RO. An individual tends

the continuums during a learning experience, reésulting
in an individual's partiéﬁlar learning style (DeCoux,
1990; Highfield, 1958; 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 perpéndiéuiar intersectién of the
two continuums in Kolb's model delineates four_distinct

learning styleslin each of four quadrants: diverger,




Learning Styles and CAI

25

asSimilator, converge;, and accommodator. Each of the
four types of learning styles encompass two of the foﬁr
leafning modes: divergers tend to .refer learning
through the CE and RO modes; assimilators teni to
préfer learning through the RO and AC modes skills;
convergers tend to prefer learning through the AC and
AE modes:; and, finally, accommodators prefer learning
through the AE and CE modes'(Lasqhinger; 1990). Each
of the four learning styles has particular
charaéteristics associated with. it. A‘summary of these
.characteristics ié provided in Figure 2. Additionally,
Kolb's research on the four learning styles suggested
that these characteristics were associated with
vdifferent, professional disciplines and the learning
style-vas ﬁredictive for various academic fields. A
discussion 6f Kblb's'four learning styles is provided
next. | ‘

Qizg;ggxg. Divergers (CE+RO) learn best by
generatihg‘numerous ideés while ehcbmpassing different
viewpoihts and fo:mﬁlating alternatives for a giQen
situation; each situation is'treated’as a new and

unique event and examples are preferred over theories
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. for learning. Diverders are capable of recognizing
problems and are creative in finding solutions. These
learners personalize learning experiences and are
"peoplé-orianted". Emotions and imaginations are
important attributes for the diverger:; practical
exéeriénce is not a high priority. Feelings are
enphasizad 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
a:tists, musicians, counselors, and socialanrkeré
(Arndt & Underwood; 1990; Hodges, 1988; Kolb, 1976;

~ Kolb, 1955: Laschinger, 1990).

| : A§§imilgggz§. 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 carn 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 enphasized
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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). |

gonvergers. Convergers (AC+AE) prefer to apply
and test theories and idegs in practical situations}
the strengths of convergefs are opposite. to the
strengﬁhs of divergers. This individuﬁl usually
chooses to focus on narrow, specific problemé which
require the ability to reason in a hypothetical-
deductive manner. Like the assimilato%, convergers
prefer structure and systematic analysis in learning '
situations. Things aﬁpéa},to these in@ividuals rather
than ideas or people. Individuals ﬁithwthis léarning
style tend t§ be relatively unemotional and prefer
technical tasks rﬁther‘than being invelved with
iﬁtérpersonal issues. 'ConverQQ:s enjoy 1eafning
" situations thet requ;re diligent searching and pfoblem
-golving for which there is only one correct answer.

'~ Convergers tend to find careers in technology and asv
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specialists. Enginegrs, 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 (hE+CE) are risk
takeré 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 ;earning
strengths of these indi§iduals are opposite those found
among Assimilators. Accommodators tend to rely on
information from other indivi¢uals when a problem is

_encountered rather'than analyzing the prdblem by
oheqe;t. - People and things are Vaiued Ly
accommodators. .Accommodators_seek careers in business,
promotion and o:ganizationé. lACcohntants,
salespersoqs, administrators, manaqers,‘and politicians
all demonstrate.characteristics of the accommodator

(Arndt & Underwood; 1990; Hodges, 1988 Kolb; 1976;
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Kolb, 1945; Laschinger, 199¢C).

Insert Figure 2 about here

arni Style Inventor I). In order to
classify an individual into one of the four types of
" learning styles, Kolb (1976) developéd the Learning
' Style Inventory (LSI). The original instrument was a
nine-item self-evaluation tool based on a t=zZantic-
differential scale; each item consisted of four
adjectives representative of the four learning style
modes which the inaiQidugl was to rank order based on
one's learning characteristics. Kolb (1985) revised
‘the original instrument "to enhance the scientific
measurament specifications and the instrument's
, éractical use" (DeCoux,'iQQO,.pg 203).. The revised LSI
consisted of tweive short sentences thch the
-iﬁdividual was to complete by rank ordering the four
phrasesvprovided for each sentence from the best to the
least preferred'way of learning.
Some researchers queétion the reliability ot‘the‘

instrument (DeCoux, 1990; Ferrell, 1983; Lewis &




Learning Styles and CAI

30

Bolden, 1989) 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 validityl
(Ferrell, 1983; Merritt, 19829). The results of the
rank ordering are totaled and the values are plotted on
a graph. The individual's learniné style is determined
by the quadrant in which the values fall. The LSI
assists the individual in understanding_one'sIstrengths
and weéknesses in a .learning situation.

lAlthough all four learning styles of Kolb's

learning thequ are essential for integrated learning

"to occur, individuals tend to exhibit a preferred style

in the cyc;e which dominates learning in most
situations eﬁcouﬁtered by the individual. This
leérnipg style correlates to different stages among tne.
exberieﬁtial learnipgvcycle. Alsd,.therg is,no,beét of
better of the four types 6: learning stylé described by
the model:; each'is of equitable significance with

particular strengths and weaknesses associated with it.
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As previously noted, the most prevalent model used
in nursing research to determine individua} learning
styleslamong different nursing populations has been
based on Kolb's model of learning and the use of the
LSI. The most consistent finding in thé'studies has
been the predominance of concreté learning styles,
‘namely divergers and accomﬁodators, among various
groups of nurses; The majority of the studies were
composed of samples of generic nﬁrsinq studénts,_~
registered nursing Stﬁdents, diploma nursing students,
associate degree nuréingvstudents,‘or baccalaureate
nursing students (DeCoux, 1990; Laschinger, 1990); a
few studies included pfaqticing ciinic;l nurses or
nurse educators (Hodges, 1988). It is significant to
'note that faculty and nurse edﬁcatorS'were found to
prefer 5bstréct leafning styles (convergers and
assimilators) in comparison to students concrete
learning styles (DeCoux, 1990); A literatufe 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 préparatidn of the nurses, acadenmic
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 experienée
(i.e., divergers or accommodators), a feﬁ studies
classified the majority of the sample nurées as
~ assimilators (Highfield, 1988) ; convergers and
accommddators, tbat is a preferencelfor active |
experimentation (O'Kell, 1988); and "allrounder", a
caterfical mix of all four styles (Ramprogus, 1988).

obviously, one can conclude from thé current
research that nurses will be represented in al; four
learning styles for any given population: the'majority
of the ﬁﬁrsing pobulationvhave’demonstrated.a pendency
Atowards £he‘concréte'expérience (féeling) and active
ekperimentation (doing) on eéCﬁ df the,respecfive |

continuums.
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Computer-Assisted Learning
Computer-assisted learning (CAL) ([also referred to R
ac computer-based education (CBE)] is the term most

freduently used in the literature to describe the broad

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 f%
administrative system concerned with the management and

monitoring of student activities and related

A performance used to assess student needs and recommend

appropfiage learhing resources (Hannah; 1984; Saba &
McCormick, 1986; Thomas, 1988). ‘The focﬁs of this
paper is liﬁited tq the discussion.of CAI.
Types of CAL

There are four major types, or categories, of
lesson formats used in CAI pfograms: drill and
practice, tutorials, simulations, and instfuctional

games (Hannafin & Peck, 1988). There are several other

.




Learning Styles and CAI

34
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 ére v
usually classified under one of the previous four major
types of CAI and will be minimally discuséed 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 simulatiqns, tutorials,iand drili'and
practice. Prior to 1989, Aikén (1990) repofﬁeﬁ'
tutorials as the number one 1esson‘design used in
computer instructionmfollowed by simulatiéns and drill
and practice, respectively. '

Depending on ihe'lesscn design,'CAI can be used to
."teach, reinforce, practice,'or apply informaﬁion"
(Hannafin & Peck, 1988, p._137)'in'§ number_et‘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) reporfed similér results obtained in
a 1989 study that.found microcomputers priﬁa:y purpose
in the classroom to be for supplementing learning
experiences, followed by enrichment and then
replacement. Nonetheléss, all types of CAI require
active participation on the‘part of the learner yet
vary from simple question/énswer formats to more
coniplex intefactive forms of "éommnnication". Each of
the CAI types has advantages and limitacioné associated
with it. In fact some programs, called hybrids,
combile a variety of these designs in an attempt to
minimize the limitations of a specific typev(Hannafin &

Peck, 11988). Each of the CAI types will be discussed

-in the next section.

Drill and practijce. Drill and'préctice 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| provided by indicating the correctness or
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incorrectness of the response. Drill and practice
allows the learner to répetitively review and étudy
information ;nd facts about previously iearned’
material, thereby reinforcing and enhancing one's
knowledge base on a parﬁicular subject or skill. The
pace and duration of the session is uﬁder the control
of the learner who may practice as frequently, or as
seldomly, as desired or needed to acquire mastery
and/or competence. This type of CAI is frequently ﬁsed,
tn 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 assiénments'in a typical
classroom setting (de Tornyay & Thompson, 1987;
3ahnafin & Peck, 1988).

Drill and practice offers some adyanﬁaqes over
traditionallinstruqtion. oﬁe of the most frequently
cited advantages is that the 1earner receives immediate
:eedback regaxding the accurﬁéy of a response in a |
controlled, nénthreatening environment. Also drill and
practice is a basic form qf;individﬁalized instruction

that can be édapted to a ievelvof difficulty to meet
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the needs of a specific learner. However, most'
availablé software of this type is considered duli,
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 decigns employed in the
current develqpment of the softwafe'programé. The
potential to improve drill and practice CAI is
receiving increased attention by designers for future
applica;ions (Hannafin & Peck, 1988).

Tutorials. Tutgrials are more complex than drill
and pragtice and are used t$ introduce new information
and to provide 'practice opportunitiés using the'new
‘information. Primarily used as a‘sﬁbstitutibn for.
other forms of instruction, tutorials are analogous to
traditional programnmed ‘instruction teﬁt-but with
increased participation on the part of the learner.
This. type of CAI,provides'a more iﬁdiﬁidualized form of
instruction since the learne;.has-gréater,control,cvef'
the level of difficulty in thé selection of le§sbh
bcontent. Tutorials Fresent neQ facts, concepts, or

skills in small increments or frames in a similar




Learning Styles and CAI
38

ra:r.er prévided by a teacher.using lectures, texﬁbooks,
vide.tapes 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 undersfénding and compreﬁension. Depending on
the correctness or incorfectness.of the learner's
response to the question, tutqrials provide the learner
Qith feedback to confirm accurate responses or to
provide opportunity for remedial.instruction, guidance,
and/or practice for ihcorrect responses.. This is
accomplished using branching techniques in the
" programming of tutorials. Tutorial pfoérams range”in
form frém véry simple presentations of qontent to more
complex programs which provide a form df discovery
learning by coaching the 1ea£ner to ascertain the
correct answer tq‘é question (de Tornyay & Thompson,
}987; Hannafin & Peck, 1988).. | :

The major.advahtage 6f 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

Anformation is also of value to the'learne:. However,




LY
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the sequencing of ﬁhe instruction is predetermined by
the program and not under the direct ;ontrol of the '
learner. Hence, tutorials are highly structured forms

of instruction and are oftenlyiewed as duplications of’

traditional instructional methods and tools (Hannafin &

Peck, 1988).

imu jons. Simulations provide the learner with
models of real-life situations requiring judgements and
decisioﬁ?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
conseqﬁences, both good and bad, caﬁ be generated based
on the decisions of the learner. This typé of CAI
assists the learner in developing problem-solv;ng
skills, criticallthinkinq, and pérhgps,,éven,A”
creatiyity. The simulation usually'consists of a
scehario which provides a set of circumsténces, for
whlch the learner can introduce a number ot 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 mahipﬁlating the outcome of
the particular scenario by modifying the sélection of
possible variables. Some computer simulations are
progrémmed to allow the learner the opportuni£y to
predict the consequences of cne's decision and thereby
presentvﬁ metﬁod for hypothesis testing. Computer

“simulations usually prqvide concrete levels of
"expefience" in which the learner‘dynamicallyi
participates in a relatively contrélled, and riSk;free
environment. Computer simulations are analoéous tovfhe
traditional instructional method of rolelplayinq ahd
actual "hands-on.experience": demonstratioﬁs can be.
considered a»pagsive form of simulation (de Tornyay &
Thompson, 1987; Hannafin & Peck, 1988). |

The CAI types of problem-solving, in@uiry,
discovery, and dialogue are usually considered as
subcatggories of simulations éihce theylesson design of
each resemblés that of simulations (de Tornyay &

Thompson, 1987). In fact, many authors use inquiry;
discovery, and problem=-solving interchangeably when
referring to simulations thﬁt simply present problems

rather than situations or scenarios (Ball & Hannah,
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, 1984; de'Tornyay & Thompson, 1987; Thomas, 1988).
Dialogue is the most complex of the CAI categoties

' because'the student is actually'engaged in'a
"conversation” with the computer progrém in natural

language; the same procedure is followed as with other

types of simulations, but wi;h greater learner-computer
interaction and flexibility (de Tornyay & Thompson,
1987). For the purposes of this paper, these types of
CAI wili be consideréd as types of simulations.
The‘advantages of simulations are gaining the
attention of educators and are considered to be verv
' usefuliin nursing education (de Tornyay & Thompson,
1987). Many learners can bq exposed to a single re$1~
life situation by introducing a hypothetical
patient/situation in order to prepare the nurse for
clinical decision making Qitﬁout the fear of making a
mistake or bringing harm to the pétient‘ Simulations
- also provide‘for'learning experiences which are
performe&~infrequént1y pr randomly, as in the case.of
' specific nursing procedures and skills. The major
limitation of simﬁlatioﬁs is in the narrow scope‘df

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

However, the availability of this type of CAIIis
increasing and becoming more éomﬁon in academic
settings. - . .
Inggzgg;igggl_ggggg;' Games provide a means of
motivating the learner to.deQelop, reinforce, and
refine previously leérnéd 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 Le developed to

achieve a specific goal. Like simulations, the
strategies (or deciéions) aré evaluated_and the learner
receives feedback on‘£he aébropriateness of the
stratggy‘for the particular sitﬁation. 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 3
incorporate the cpmputer featufes of gfaphics, 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 advantageé of instructional games are not new '
in the learning environment. The learner is provided
with the opportunity to competé and win, although one
does so ih‘a nonthreatening atmosphere. Gamés capture
the interest and enthusiasm of the learner(s) gnd
‘provide the motivation that may be lécking with other
types of CAI. Instructiohal games are the only type of
CAI that allow for more than one‘learnér fo participate
at the same time in solving a single situationyéroblem.
For the'mos; part, instructional games do not mimic ‘ » 'f
traditional instructional methods and represent a new, K
unique, and creative tool in the teachingflearning
process (Hannafin & Peck, 1988). .The iimitaticnslof
gémes lies in the design of the programs as well as the
' fact that not many CAI programs avaiiéble use gaming
techniqpes for instructional purposes. IThé.latter is

particularly true in the nursing educational arena (de
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Tornyay & Thompson, 1987). Thus, with improvements in
the developuent of software, this type of CAI hdlds
poténtial in the future for being a very effective
instructional method. _
WM@MM. CAIV
| is a branch of CAI that is gaining popularity in the
educational setting. CAIV combines the interactive
technologies of computérs with videotapes or videodisc
instructiona;'media. This combination produces a broad
range of possibilities for enhancing learning by
incorporating a number of senséry.stimuli into the
teaching-learning process; CAIV programs can include
visuai (textual and graphic displays) and/or audio
(sound) combinations. Tle,pqtential of CAIV técpnology
offers'the most'promisinE'means of all types of CAI by
" appending both efficiency andleffectivenésé to
instruction, (de Tornyay |& Thompson, 1987; Hannafin'év
Peck, 1988). " -
' CAIV has many advantages over cbnventional CAI by
overcohing the limitations of the other computerized

methodologies. One of the major advantages is the

ability of CAIV to Madapt 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) addifional time, skill,
and manéower 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
r'ith distracting visual and auditory etimuli (Battista-
Calderone, 1989).
Related Research on CAI in Nursing Educatjon
Despite the limited use in éome areés‘of

eduéation, the nursing profession has been actiQely
rrsearcﬁing and authoring CAI for over a decade (Hmelo,
1550). . The research varies with respect to the Cal

types,'coﬁtent,vand variables studied. Many of the
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.studies specified one of three major types of CAI: |
drill and practice (Mérrill & Salisbury, 1984; Reynolds
& Pontious, 1986); tutorial (Gaston, 1988:; Holzemer,
‘Slaughter, Chambers, & Dulock, 1989; kirchhoff &

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

-e

and simulations (Dooliﬁg, 1987; Droste-Bielak, 1986;
Howard, 1987; Huckabay, Anderson, Holm, & Lee, 1979;
,Loydermilk & Fishel, 1991). No nu;sing study was foﬁnd
using instructional games. The content area for the
studies include communication, pharmacology; clinical
specialty areas, nursing diaénosis, patient management,
. and nursing research. Most of the reseafch studied one
of two variables: attitudeé or achievement/acquisition
of knowledge, or a copbination of these two variables.
Also, a number of the studies compared CAI to ‘ |
ltraditional‘instructionai methods such as lectures;v
discussions, and :role playing.
Few studies have attempted to study the

relationshiﬁ of léarning styles to CAI. Even fewer
 studies have incorporated Kolb's LSI as a measurement
to determine the learning style.ot'the sample’ |

popuiation. 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 & Cérpenter,
1990; Kirchhoff & Holzemer, 1979; Lowdermilk & Fis_hei','
1991). However, none of these studies reéeérched
learning styles in comparison to the major typesfpf Cal
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 érbcess in which behévior

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 learniﬁg styles. Learning styles
are preférred'ways of aéqui:ing knoyledge iﬂ'the 7
'teachihg¥learning prScess. |

Many theorists‘have dévelbped modéls baégd on

learning style. Kolb's Model of Ev»neriential Learning

is most f:equentiy used within the nursing field. Kolb
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identifies four learniné styles: diverger,
assimilator, converger, and accommodator. Each
learning style has specific characteristics associated
with it and were discussed in great detail.

Computeffassisted ins;ruction (CAI) is an
instructional method used in the educationai 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 cﬁapter, the author will propose a
theoretiaal paradigm to integrate Kolb's learning
styles with'the five‘types of CAI. Thls paradigm can
assist the nursxng information systems specialist or
the nurse educator to effectively and efficiently adapt

the specific type of CAI to the individual learner.
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' strategies enhance learning and allow the learner to

" achieve partlcular learning outcomes within the
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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 ;earning

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 “han the learner, namely a ;eacher.
Instructional strategies consist ef a set of
organized procedures Vhich are usualiy external to the
learner, but may be internal as in self-instruction

methods (Gagne, Brlggs, & Wager, 1988). Instructionai

cognitive, affective, or psychomotor domains of
learning. -

Traditional metheds of instruction in,nufsind
education include'the lecture, group discuseion, and
eeminar'(de Tornyay & Thompeon, 1987; Csrmann, 1990).

Nontraditional instructional methods include
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experiential learning (eg._simulations, gemes, and role
playing); discovery learning, self-directed or
individualized'learninq (eg. CAI,'independent study,
self-paced medules, and programmed modules), and
problem solvihg (eg. case studies);‘ CAI is frequently
compared to other instructional methods, primarily the'
lecture, and is found to be equivalent or superior to
;he compared method.in terms of effectiveness and
achievement (Belfry & Winne, 198é). One can see that
. instructional methods‘fal; within a spectrum ranging
from those which are cntirely teacher~centered
(external) to those that are entirely learner-centered
iinternal). ‘
Instruction is deiivered through different printed
and nenprinted media techniques which "cemmunicate"
iuformefion to the learner. The selected meuia |
sﬁiﬁﬁlate the senses of sight.(visual/graphic), hearing
(auditqry)'and/or»touch (tactile/kinestheﬁie)
inerendenﬁly or in combination (i:e. multimedia
instruction). Common types of media include the
instructor, text, overhead prejector, videe caSseﬁte,

slide/tape, and computer (Gagne, Briggs, & Wager,
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1988).

As previously noted, CAI is most often used té
sﬁpplement, rathervthan 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 specif;c method of instruction
based on the instructional design of the CAIX program.
Since CAI is a form of individualized instructioan and
individuals have specific learning styles as outlihed
~in the previous chapter, the author next proposes a
paradigm to illustrate the learner preference(s) for
Vspecific types of CAI based on the learning styles'of
Kolb.

Paradigm

The individual characteristics for e;ch of Kolb's
four learning styles (refer to fiyure 2) form the basis
for detérﬁining the type of CAI‘instruétional-method
preferred by a parﬁicular’léarner; A discussion and
rationale is pro?ided for each style.

The following matrix summariés the correlation
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among the vafiablesvin'the paradigm:

Insert Figure 3 about here

ivergers.. Divergers are "creative learners".
“This type of learner perceives informétion concretely
Snd processes it reflectively in order tp activate past
.and prgsent knowledge. The greatest asset of the
diverger is the ability to bé|iméginative and creative
while intggrating 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 mgst appropriate type of
‘CAIVfor divergers}would be simulations, games, or CAVI.
Drill & practice and tﬁtorials would be less effective
in enhancing_leérning for the diverger since'both;would
ﬁrove to be tedious and mundane due tc the structured

format 6f 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 instruétion.

e
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Assimilators. Assimilators are "analytié

learners" and engage in learning for the purpose of
gaining new knowledge. Information is perceived
abstractly and processed reflectively. _Factual
information presented in a iogical‘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 :rom lectures,
seminars or textbooks. Therefére, assimilators would
chocse between drill & practice or tutorials as the
most preferred type of CAI. Assimilators may also
prefer CAVI, if available,'sincg itlcdmbines the other
typeé of CAI with increased sensory stimulation and
ac;entuatés individualizéd‘instruCtion. These types of
CAI would also be appropriate since assimilators learn
best alone and need time to reflect oh»ideas and ‘ ;

concepts.

gonvergers. Convergers are "pradmatic learners®
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and perceive information ébstractly while actively
processing it. Convergers learn best by using
practiqal knowledgé to test theories and acquire skills
through practice. Being avid problem-solvers and |
decision-makers, convergers prefer to find the correct
answef to problems rather thar be given the solution,

" and apply common sense to the problem at hand. Since
convergéfs enjoy technicalltasks, computers would
appeal to this type of learner. Thus, all five types
of CAI would be of interest to convergers especially
sirce these individuals érefer thinking about
ideas/concepts for which a solution must be
ascertained. Alfhough converéers would use all five
types of CAI, tutorials and drill & practice would be
preferred since there is usually only one correct
answer for the existinq‘problem.

Accommodators. Accommodato:s are "dynamic 
learners"; information is pefceived concretely and

. processed actively. 'Pérsonal experience is inteqrated
with application, and ;earning is chiefly accomplished
through intuitive trial and error. Being risk-takers,

learning is best achieved in An'unstrubtured




Learning Styles and CAI
55
environment in which e&perimentation and discovery is
encouraged. vExploring the hiddén possibilities
intrigues the accommodator. Hence, acéommodatérs.would
prefer simulations, games, and CAVI Sver tutorials and
drill and practice since these types of CAI would allow
the most flexibility in learning.
Summary

A wide variety of instructional methods aré
available to the instructor and/or learner in a.
learning situétion. Traditional methods are most often
utilized in nursing education; however, nontraditional
methods, suéh as CAI, are gaining in popularity.

A theore;ical paradigm is proposed by the author
to demonstrate the preference for éertain types of CAI
baéed on the profileslof Kolb's four learning styles.
éince no similar ' paradigm cgn'pé found in the
literatufe,»the éuthor invités researchers to study and
ltest the validity of the paradigm éostulated in this

paper.
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CHAPTER FOUR

Cconclusions, Implications, and Recommendations
concluding Remarks

With the advent and proliferatioh'of computers in
the academic arena, technology has the potential to

enhance learning through instructional effectiveness.

Hoﬁever, lack of computer literécy continues to plague

the nursing profgssion, and the universal adoption ofl

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" combuters.

One of the major advéntages qf the computer in
education is the abiliﬁy 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 léérning.

One of the best means of individualizing instruction is
by incorporating computet-assisted instructioh (CAI)
into the ;cademic environment{ Furthermore, there are

various characteristics of the learner which can
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pésitively or negatiﬁely influence the proéess of:
learning. Qne.particular learner characteristic.which
has received increased attention within the recent past
is the concept ofllearning styles. |

| Kolb's model on experiential learnan identifies
four learning styles, and provides a useful framework
to integrate learning styles with specific
instrﬁctional metﬁods such aS.CAI types. Since each
learnervdemonstrates a’dominant learning style,
knowledge of the learner's preferred methods of
instruction should be of importance to nurse educators
and NIS specialists. Eéch type of CAI can be thought
to portray a particular iearniﬁg style with similar
characteristics to thét of the learner. Fostering an
awareness of thé relationship‘betﬁeen learning styles
- and CAvaill empower both the learner and the
instructor‘by helping.;o maximize each learning
opportunity and tailqring the instruction.tb match the’
learner.

All learners have strengths, but ﬁhése stréngths

vary with preferred learning style. By capitaliiing 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. Noﬁ only would learning be
enhanced, but other benefits may simultaneously occuf;
for example, higher academic achievemen:, greater

'retentién, and/or improved transfer of learning may

result. A potential source of conflict in a learﬁing

: situatibn is the mismatching of learning style to

instrictional method. This mismatching of learning

style to CAI type would not necessarily prevént

learning from occurring, but migﬁt make learning less

effective and efficient. Diversification of |

instructional methods is an obvious strategy in

 preventing or limiting a conflict betweén'the'learning ' ] B
style and preferehce for particular tYpes of CAI.

The paradigm proposed in this paper is an initial,
'innovativé undertaking to illustrate ﬁhe relationéhip |
between learning étyles and diffe:ent types ovaAI.

The matrix could serve as a uséful toéi in matching
'iearning étyle to -the cor:esponding‘typE(s),of CAi
_apprbpriate.for'a'specific'iearner., The nurse educator
or NIS specialist can édﬁinister Kolb;s Learning Style

Inventory (LSI) to determine the learning style of the
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learner and select the appropriate type of QAI, if
available; This would be extremely valuable for the
edueator 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 (figere 3)Aand currentlliterature on
learﬁing stfles and CAI. One obviouslconclusion is the
fact that the flexible design of CAVI makes it the most

versatile'type of CAI for all four learning styles. 1In

" 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'mey be tutorials or drill &

' practice. Ideally, all five types of CAI should be

.available to allow for the matching of learning sfyle'

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 synérgigtic effect of
combining the two concepts may prove more beneficial
than deéling with eithér in isolation.

} Implications for Nursing

'The integration of'learning'styles aﬁd
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 implemehting CAI into all academic
settings to include undergraduate and graduate
curricula as well as continuing educational progranms.
The nﬁrsing profession, as a whole, has lagged behind
other profeséions ih‘adopting CAI as an equal partner
with other instructional hgthods. Since learning
involves gigggggé in behavior, fhejhufse‘educato; er:
NIS sﬁecialist takes on the role ofvcpange,agent in the
learning process and adopts new ways of learning.

CAI can be used to ease'the transition of )
,téchnology into ﬁhe nursing'profession.' CAL hés proven
to be an effective method of instruction for some

'nurses. Therefore, by integrating .CAI 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
fools 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 ahy group of learners will
include a certain,percentagé of all four of Kolb's
learning styles. Over-.eneralizatiqh of a particular
group may also be aiﬁﬁpgerous practice. The educéﬁor
‘muét adapt instructional methods to include all types
of learners or the learning experieﬁce Qill not be
maximized. Furthermore, -educators must be careful not
to stereotype a partiéulaf individual or group because

lea:ners méy be improperly categorized. A sole ﬁethod

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 paftieular learning style, but rather to the
acceptance or resistance of computerization by the
individual. Certain learners may be better candidatesv'
for CAI than other instructional methods simply due to
their attitude regarding computers. In addition,
instructors may teach accordlng to their own preference
for partlcular 1nstructlonal 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 1ntegrating learnzng styles with
CAI types in nursing education can best be summarized
by fol;owiﬁg the steps of the_nursiﬁg process: 1)
" agsessment of learnihg'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 enhaneed'Sy .
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providing a means of matching learning style and type
of CAI, the nurse will be able to trénsfer'this
learning to the clinical setting and ultimétely improve
the qualify of patient care; Furthermore, knowledge of
the relationshiﬁ 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
étyles and CAI is the availability of a variety of
software prograns. and instructional design.v NufsesAcan‘
influence the design, development, and impleﬁentatipn
of CAI and pther eéucational’séftware ihto academic.
curficula and various educational settings.
-Futthermoré, critical evaluation of available CAI for
nursing ié.necessary to ensuré'the,inciusion of
learning style theory and identification cf type of
cAI. Although nurse educators have experience

evaluating traditional instructional material,
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additionai expertise is needed .0 evaluate CAI. The
NIS specialist can be a valuable»resou:ce to accomplish
this task. Also, nurses need to become more involved
with authoring CAI to ensure the needs of the learner
are being met énd matched with learning styles.
Recommendations

The chalienges facing nursing education in the

~future are of paramount importance today. No longer

can nurses wait for things to happen within the
profession; nurses muét be in the foreffont to make
things happen fér the good of the profession. Clearly,
the future of the nursing profession béqin; within the
educational arena. -

There exists limited reseaich comﬁaring the ‘
effectiveness of traditional‘instructional methods with

contemporary methods in nursing education.' Thus,

additional research is needed in the area of

computefization‘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 nursihg

.education. Replication of previous research on
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learnino styles ahd instructional methods needs to 5e
accomplished with results reevaluated and published in
the nursing literature. This research may provide new
knowledge and insight éboutl;earning styles while
effectively and efficiently promofing the use of CAi in
the classroom. Some of the questions that need to be
further explored ahd 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 Spplication of
learning styles in nursiag education? | |
5. What other factors influence a learner's preferenée'
for particular.gype ot CAIX? o
6. What are the advantaqés/disadQ&ntages of matching
learning style to specific types of CAI?
Answvers to these questions could be useful in

undérstanding and applying leérning styleé to different
types of CAI.

In addition to increasing nursing research, a
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number of other recoﬁmendations are propqséd:
* Nurse educators need to become computer literate to
reduce the learning curve with respect to the
applications of QAI.

* Nurse educators must become familiar with the

_Iconcept of learning styles and also inform léarners of
the concepts.

* Nurse educators need tb become inQolved“in thé
process of evaluating CAI.'

* Incentives should be developed to encoufage nurses
to author new CAI suitable for hursing edﬁcation.

* Nursé educators should elicit the support'and
collaboratlon of colleagues and profe551ona1
organlzations in developing and de51gn1ng CAI.

* Employ the expertise of the NIS spec1allst in the

' design, .mplementation and evaluation of CAI.

f The concepts of léafning sfyles and CAI should be
appiied 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
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'assessing the learning style of the learner and adapt
the lesson to the individual user.
* The use of CAVI needs to be explored and integrated
into nursing education as it éppears to accommodate
bmost learning styles. |
* Computer technolqu needs to be integrated into
nursing education, research and practice.
* An evaluation fool 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 educationlis in its
infancy. Nurse administrators, educators, researchers, '
clinicians and’specialists must accept the future
challenges to meet £he needs‘of all learners within the
profession. Nurses must move forward andlnot remain
stagnanﬁ in an ever-changing world. Those individuals
}who can énvisipn the future and see the fﬁll'potential
of the computer in education will enhance learning for
everyone.in‘this decade and beyond into‘the 21st

century.
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Concrete
Experience
-(CE)
Accommodator Diverger
Active ' Refiebtive
Experimentation Observation
(AE) (RO)
Converger Assimilator
Abstract
Conceptualization
' (AC)

Adapted from Kolb (1985)
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Figure 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 meanlng

places value on understanding as opvposed 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 feellng

good at systematzc plannlng

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 thougnts

doing as opposed to observing

results oriented

problem-solver, decision-maker

empha51zes thlnking rather than feellng

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 involved

risk-taker, action-oriented, opportunity seeker
problems solved by xntultlve trial and error

relies on others for information rather than analyze

(Adapted from Arndt & Underwood, 1990)
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Figure 3: Matrix of Kolb's lLearning Styles and
preferred types of CAI -
Diverger Assimilator Converger | Accommodator

Drill &
Practice X X
Tutorial - X X '
- Simulation X X - X
cames X X X
X X X X

* Computer-assisted video instruction
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