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Clinically based Certified Registered Nurse Anesthetists are
often called upon to serve as clinical instructors for student
nurse anesthetists. There is evidence that various individu-
als may have different learning styles and that adapting
instructional methods to these learning styles may be help-
ful. However, such adjustments are not required for effective

clinical instruction and success in the educational process is

not dependent on the instructor’s ability to adapt teaching

styles to students’ preferences.
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Learning styles: An issue in clinical education?

As of January 2005 there were 94
accredited nurse anesthesia educa-
tional programs preparing Certified
Registered Nurse Anesthetists
(CRNAs) in the United States. There
are an additional 10 programs in var-
ious stages of development. The
number of clinical sites for these
programs has increased from 497 in
1994 to more than 1,200 as of Janu-
ary 2005. With this increase many
CRNAs who previously had been
exclusively involved in providing
clinical patient care are now becom-
ing involved in the clinical educa-
tional process of student nurse anes-
thetists. While these CRNAs may
well be expert clinicians, they some-
times express concern regarding
their lack of theoretical concepts
regarding the teaching/learning
process. Clearly, there is a different
skill set used when providing excel-
lent anesthesia care to patients com-
pared with teaching others to pro-
vide such care.

Anecdotally, clinical CRNAs who
become involved in the educational
process of student nurse anes-
thetists in the clinical setting often
notice that all students do not “learn
the same way.” Such differences
may well be due to student learning
style. The term “learning style” was
likely initially used in 1954 by 

Thelen.1 The purpose of attempting
to define the learning style of any
particular individual is to help to
construct learning experiences that
are most likely aligned with the
learning need of a particular stu-
dent. Learning styles can be said to
arise from a combination of cogni-
tive, affective, and psychological
behaviors that create a tendency, on
the part of learners, to adopt partic-
ular strategy in learning.2 Learning
style can be viewed as a “distinct
and habitual manner of acquir-
ing knowledge, skills, or atti-
tudes through study or experi-
ence.”3 Interestingly, although the
concepts of “learning” and “think-
ing” are obviously intertwined,
instruments have been developed to
assess individuals’ cognitive style,
and it has been demonstrated that
they are distinct entities. Learning
style and cognitive style are not the
same.4

Review of literature
Multiple instruments have been cre-
ated in an attempt to classify the
learning style of individuals. One of
the most commonly used is an
instrument called the Learning Style
Inventory that classifies learners as
either a “diverger,” “assimilator,”
“converger,” or “accommodator.”5

The concept of the learning styles as
expressed by Kolb5 is an outgrowth
of the personality theory of Karl
Jung, the work by John Dewey
emphasizing the need for learning to
be grounded in experience and stud-
ies by Karl Lewin showing the
importance of people being active in
their learning.6 Some, specifically
involved in higher education, prefer
to conceptualize student learning, as
described by Gordon Pask, as involv-
ing 3 conceptual styles, namely:
“holist,” “serialist,” and “versatile,”
as well as related distinctions used to
describe learning as either “deep,”
“surface,” or “strategic” in nature.7

Another well known instrument was
later devised by Honey and Mumford
who created the Learning Style
Questionnaire.8 Although the Learn-
ing Style Inventory and the Learning
Style Questionnaire instruments are
used today, it has been suggested that
the Learning Style Inventory by
Kolb5 is superior and better sup-
ported by psychometrics than the
Learning Style Questionnaire
devised by Honey and Mumford.9

Others have become skeptical of the
meaning and significance of the
Mumford model.10 While it is cer-
tainly in common use, the Learning
Style Inventory of Kolb is not univer-
sally accepted as valid.11
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As one of the most frequently
used models, the terminology of
learning style as discussed here will
deal with the concepts used in con-
junction with the Kolb Learning
Style Inventory. The Learning Style
Inventory, as constructed by Kolb, is
a 12-item questionnaire in which
the subject “rank orders” the end-
ings presented to given sentences.5

Each potential response corresponds
to one of the 4 types of learning ori-
entations shown in Table 1.

The 4 learning orientations can
be said to be the opposite ends of 2
continuums. Along 1 continuum,
“concrete” and “abstract” represent
the ends. On the other, “active”
and “reflective” constitute the 2
poles. One can view the 2 continu-
ums as a graph in which the hori-
zontal axis is the active/reflective
scale and the vertical axis is the
concrete/abstract scale. If these 2
scales cross at their midpoints,
quadrants are created as shown in
the Figure. Each of the quadrants
shown in the Figure is labeled with
a phrase that describes the style of
learner whose scores on each axis
place the learner within that quad-
rant. Each of these individuals has
a preference for distinct types for
learning experiences. 

• Convergers. Those who are
classified as convergers tend to be
pragmatic and like to learn using
abstract conceptualization and
active experimentation. Those with
this style tend do to best in situa-
tions where there is a single best
correct answer to a question or
solution to a problem. Their know-
ledge base seems to be organized so
that through hypothetical deduc-
tive reasoning they can focus in on
specific problems. Individuals with
this style tend to be less emotional
and prefer to deal with things
rather than people.5

• Divergers. Those classified as
divergers are reflective and tend to
prefer observation and concrete

experiences. These individuals have
opposite learning strengths from
those classified as convergers.
Divergers tend to be interested in
people and are often described as
emotional and imaginative.5

• Assimilators. Those classified
as assimilators are often described
as more theoretical and tend to pre-
fer abstract conceptualization and
reflective observation. The individ-
uals tend to excel at inductive rea-
soning and arriving at an integrated
explanation for observation that
may be viewed by others as dis-
parate.5

• Accomodators. Those classified
as accommodators are often
described as activists who tend to
prefer learning that includes con-
crete experience and active experi-
mentation. Their greatest interest is
in actually doing things. Accomoda-

tors tend to be more willing to take
risks than those individuals with
other styles. In circumstances where
a theory or plan does not seem to fit
the facts as they perceive them,
accomodators tend to ignore the
theory or plan and use the trial and
error model. Accomodators are
comfortable with people, but may
sometimes be perceived as impa-
tient.5 Table 2 describes potential
learning activities related to a spe-
cific anesthesia clinical education
goal, namely endotracheal intuba-
tion, that may be best suited to stu-
dents with various learning styles.

The learning styles as described
should not be seen as absolute or
unchangeable. Students often have
a variety of learning styles, but they
are not present to the same degree.12

It has been shown that individuals
differ in the extent to which the

Learning orientation Characterized by

Concrete experience An experience based, involved approach to
learning

Abstract conceptualization A conceptually based, analytical approach to
learning

Active experimentation An action based, active approach to learning

Reflective observation An observation based, impartial approach to
learning

Table 1. Learning approaches associated with specific learning orientations

Concrete

Abstract

ReflectiveActive

Assimilator

DivergerAccomodator

Converger

Figure. Classification of learning styles
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learning methods deployed within
each stage of learning are attractive
to them.13 It also is  possible that
people may be drawn to certain
areas of study based on their prefer-
ential learning styles or personality
types.14 Individuals being educated
for different professions often have,
when examined by groups, different
learning styles. A recent study of
radiographers found that the major-
ity of subjects, 66%, were equally
divided between the Kolb classifica-
tions of convergers and assimila-
tors.14 This finding is distinct from
nurses who were shown to be 
primarily in the diverger and ac-
commadator groups. The majority
representation of diverger and ac-
commodator grouping more closely
parallels those Learning Style Inven-
tory classifications found in physi-
cians. As has been noted those clas-
sified as convergers tend to have a
preference to perceive information
through symbolic representation of
experience working with concepts
and abstract ideas rather than peo-
ple. Convergers tend to be more

technically oriented and prefer to
apply problem-solving skills in a
practical way.8

Learning styles are not static and
may change as a result of the type
of instruction to which the student
is exposed. The styles also may be
affected by what types of activities
are experienced, and methods used
by the student are shown to bring
successful experiences. A study
using the Kolb Learning Style
Inventory sampling student nurse
anesthetists demonstrated that
those having completed less than
12 months in a nurse anesthesia
program displayed, as a group, no
dominant preference for any partic-
ular learning style. However, the
group of students who had com-
pleted greater than 12 months in
their programs showed that 80%
were equally divided into the con-
verger and assimilator groupings.15

Whatever the preferred learning
style, it is not an indicator of
increased likelihood of academic
success. It is important for students
in the health professions to know

that all 4 of Kolb’s learning styles
where appropriate and to develop
their least preferred style in order to
maximize their potential.16

There is little agreement regard-
ing the importance of “matching”
the learning styles of the student
with instructional methodology
used in teaching. Some have claimed
that when the learning styles of
teacher and student are different,
discord can result.4

Additionally some studies sug-
gest that when faculty and students
share the same learning style there
is a decreased failure rate and
improved instructional effective-
ness.17 Others have found that
when matching faculty and stu-
dent, learning styles had no effect
on academic performance.18 There
is no clear answer to this question
as the results of the matching of
faculty and student learning styles
are inconsistent and inconclu-
sive.19 The issue of academic suc-
cess may not be one of matching,
but rather of the consideration of
the needs of both learner and
teacher. Such consideration within
a curriculum has been reported to
increase the self-reflective learning
behavior of students.20

Discussion
The question of matching of learn-
ing styles may be less of an issue
when dealing with nurse anesthesia
students than with other university
students, thus, they are all adult
learners. Adult learners may well be
more flexible than younger stu-
dents with regard to learning style
and may well be more able to adapt
to different teaching styles.21 It may
be difficult to predict what learning
style may be preferred at the outset
by any specific nurse anesthesia
student, as specific learning modes
are not correlated with age or gen-
der of the adult student.22

Additionally, one should be
aware that although familiarity with

Learning 
style Activity preferred

Converger Receiving practical tips from a expert laryngoscopist.
Using the “help” feature on software used to teach

intubation.
Going step by step through the process.

Diverger Observing how other people intubate.
Thinking about the intubation just performed by the

student.
Recording thoughts about experiences with intubations

attempted.

Assimilator Understanding the theory and being clear on the “concept”
of intubation.

Reading a text to get a clearer grasp of what was
performed.

Reading to discover the pros and cons of different
intubation techniques.

Accomodator Picking up a laryngoscope and attempting the procedure.
Practicing intubation procedure repeatedly.
Using “people skills” to induce experts to help develop a 

personal style.

Table 2. Preferred learning activities associated with specific learning styles
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the concept of learning styles is
important as a way to understand
and conceptualize that students
have preferential learning activities,
it must be recalled that the act of
clinical instruction of a nurse anes-
thesia student is inherently differ-
ent from teaching medieval history
or calculus in a classroom. Health-
care education is, and properly so,
an endeavor of a hierarchical
nature. Clinical learning experience
is essential to our profession. It is
the laboratory where outcome crite-
ria is demonstrated and related to
skills and concepts introduced in
the classroom.23 Learning takes
place in a situation where students
are participating in the care of
patients for whom their clinical
instructor is responsible and where
decisions regarding life and death
are frequently made. 

Even in hospitals dedicated to
teaching, patients in an operating
room are not there with the pur-
pose of being a clinical teaching
resource for students. Patients are
there to be anesthetized for the per-
formance of some therapeutic or
diagnostic procedure that they
require. The primary purpose of
the anesthesia provider in this cir-
cumstance, whether a CRNA or an
anesthesiologist, is to function as
the phrase implies, as a provider. In
all such clinical situations, patient
safety is always the primary and
overriding concern. As the only
individual who is credentialed,
both legally by the government and
administratively by the hospital, to
provide anesthesia care to patients,
the instructor not only directs but
also remains responsible for patient
care. Accordingly, in circumstances
where the learning style of the stu-
dent is not aligned with the prefer-
ences of the clinical instructor
regarding the techniques of man-
agement of any particular anes-
thetic, the student is the individual

who will need to adjust expecta-
tions and desires. In the clinical
area, learning is  experiential. 

Although hierarchical, the
structure and function of the clini-
cal department in which the nurse
anesthesia education takes place
must display respect for all mem-
bers of the department, including
students. Department members
serving as clinical instructors may
have difficulty in seeing these
learners as individuals deserving of
respect and in need of mentoring.
As discussed earlier, while support
was not found for using instruc-
tional strategies that match stu-
dents’ temperament-based learning
styles, studies have indicated that a
strategy that capitalizes on person-
alization was superior for all types
of students. This personalization of
clinical instruction may well be
more of an indicator of educational
success than an attempt to match
learning and teaching styles.24

Summary
When one considers the concept of
experiential learning, underlying
this concept is the belief that stu-
dents should be actively involved in
the process.25 Involvement does not
only merely indicate the relation-
ship of the teacher and learner.
Considerable learning in the clini-
cal area also is  a result of student-
to-student interactions.26 In order
for the student/teacher and stu-
dent/student interaction to be facil-
itated, the clinical department must
value these interactions. Histori-
cally, CRNA programs were hospi-
tal based and it was not uncommon
for students to receive the vast
majority of all of their clinical expe-
rience in the operating rooms of the
institution. Many student nurse
anesthetists now receive instruc-
tion in multiple clinical institutions
that have affiliation agreements
with the university conducting the
program. Such an arrangement may

entail students participating in
cases in many different clinical
anesthesia departments with differ-
ent philosophies of practice and
methods of departmental organiza-
tion. To be effective in the area of
education, these clinical depart-
ments must create an environment
where student/teacher, student/stu-
dent, and teacher/teacher interac-
tions are valued and facilitated. It
has been said that in the educa-
tional arena, “what matters is what
gets attended to.”27

Unlike some other types of stu-
dents seen in hospitals, student
nurse anesthetists come to the edu-
cational process as fully licensed
professionals with many years of
experience. Depending on their
experience prior to beginning anes-
thesia school, it is not uncommon
for some nurse anesthesia students
to have a knowledge base in certain
didactic and clinical areas that
exceed that of the clinical instruc-
tor. However, both participants in
this process need to remain mindful
of the fact that it is the clinical
instructor who is the expert in the
overall anesthesia management of
the patient. The process of nurse
anesthesia education has changed
dramatically since the time many of
today’s clinical instructors were stu-
dents themselves. Rather than look-
ing back at how “things used to be,”
it is more productive to look ahead
at what is the best, most efficient,
and safest way to help mold our cur-
rent students into our future col-
leagues. By coaching students,
prompting them with difficult ques-
tions, teaching them to be critical
questioners, and offering them
respect repeatedly produces the best
results. Good clinical instructors set
their sights on excellence and strive
to push students past their own, all
too often, low level of expectation.1

In view of the fact that each student
progresses at a different rate, the
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“one size fits all” educational super-
vision is not appropriate.28 By cus-
tomizing the instructional process,
clinical instructors can fulfill their
crucial role of preparing students to
eventually achieve their new status
as colleagues and expert providers
of anesthesia care. 

REFERENCES
1. Fatt J, Poon T. Understanding the learn-

ing styles of students: implications for
educators. Int J Sociol Soc Policy. 2000;
20 (11)31-35.

2. Fatt J, Poon T. Innovative teaching: teach-
ing at its best. Education. 1998;118:616-
625.

3. Sadler-Smith E. Learning styles: A holistic
approach. J Eur Ind Training. 1996;20:29-
36.

4. Sadler-Smith E. The relationship between
learning style and cognitive style. Person-
ality and Individual Differences. 2001;30:
609-616.

5. Kolb D, Smith D. User’s Guide for the
Learning Style Inventory. Boston, Mass:
McBer & Company; 1986.

6. Hoelker J. Classroom Ideas: Writing sto-
ries for one another. Modern English
Teacher. 2002;11:33-36.

7. Entwistle N. Styles of learning and
approaches to studying in higher educa-
tion. Kybernetes. 2001;30:593-602.

8. Fowler P. Learning styles of radiogra-
phers. Radiography. 2002;8:3-11.

9. Duff A, Duffy T. Psychometric properties
of Honey and Mumford’s Learning Styles
Questionnaire (LSQ). Hum Res. 2003;33:
147-163.

10. De Ciantis S, Kirton, M. A psychometric
reexamination of Kolb’s experiential
learning cycle construct: A separation of
level, style, and process. Educ Psychol
Meas. 1996;56:809-820.

11. Koob J, Funk J. Kolb’s Learning Style
Inventory: Issues of reliability and valid-
ity Res Soc Work Pract. 2002;12:293-308.

12. Grasha A, Yangarber-Hicks N. Integrating
teaching styles and learning styles with
instructional technology. College Teach-
ing. 2000;48:2-12.

13. Mumford A. Putting learning styles to
work: an integrated approach. Ind Com-
mercial Training. 1995:27:8.

14. McDonough J. Personality, addiction and
anesthesia. AANA J. 1990;58:193-200.

15. Sherbinski L. Learning styles of nurse
anesthesia students related to level in a
master of science in nursing program.
AANA J. 1994;62:39-45.

16. Linares A. Learning styles of students and
faculty in selected health care profes-
sions. J Nurs Educ.1999;38:407.

17. Ford N, Chen S. Matching/mismatching
revisited: an empirical study of learning
and teaching styles. Br J Educ Technol.
2001;32:5-22.

18. Joyce-Nagata B. Students’ academic per-
formance in nursing as a function of stu-
dent and faculty learning style congru-
ency. J Nurs Educ. 1996;35:69-74.

19. Thompson C, Crutchlow E. Learning
style research: A critical review of the lit-
erature and implications for nursing edu-
cation. J Prof Nurs. 1993;9:34-40.

20. Wagner F, Osterbrink J. Integrierte Unter-
richtseinheiten: Ein Modell für die Ausbil-
dung in der Pflege. Bern, Switzerland:
Huber; 2001:213-217.

21. Spoon J, Schell J. Aligning student learn-

ing styles with instructor teaching styles.
J Ind Teacher Educ. 1995;35:41-56.

22. Heffler B. Individual learning style and
the Learning Style Inventory. Educ Stud.
2001;27:309-316.

23. Beirer A, Osterbrink J. Qualitätssicherung
in der praktischen ausbildung. Pflegeman-
agement. 1997:6;19-26.

24. Horton C, Oakland T. Temperament-
based learning styles as moderators of
academic achievement. Adolescence.1997;
32:131-143.

25. Gilmartin J. Teachers’ understanding of
facilitation styles with student nurses. Int
J Nurs Stud. 2001;38:481-489.

26. Görres S, Keuchel R, Roes M. Auf dem
Weg zueinerneuen Lernkultur: Wis-
senstransfer in der Pflege. Bern, Switzer-
land: Huber; 2002:179-182.

27. Williamson R. Designing diverse learning
styles. Schools in the Middle. 1998;7(4):
28-31.

28. Raschick M, Maypole D, Day P. Field edu-
cation: Improving field education through
Kolb Learning Theory. J Soc Work Educ.
1998;34(1):31-43. 

AUTHORS
John P. McDonough, CRNA, EdD, ARNP, is
professor, Anesthesiology Nursing, Florida
International University, Miami, Fla. 

Jürgen Osterbrink, RNA, PhD, MScN, is
director, Schools of Nursing, Klinikum Nürn-
berg, Germany; professor of Nursing Science,
Universität Witten/Herrdecke, Germany; and
professor, Anesthesiology Nursing, Florida
International University, Miami, Fla.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 10%)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


