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ABSTRACT
The formal education of laboratory personnel focuses

pr1mar1ly on the basic sciences and specific clinical laboratory

- practices. However, many of these personnel are called upon to teach
students, new employees, and/or colleagues participating in !
continuing education/in-service activities. Often those called upon
are totally un répared for.  that role, due in part to their lack of or
superficial exposure to even the most rudimentary principles and
concepts associated with the teaching/learning paradigm. Therefore, a
five-step approach is presented to help laboratory personnel called
upon to teach in the clinical setting. The model does not purport to
present any new or unique procedures. Rather, it attempts to bring
together, in synergistic fashion, a variety of educational tenents.
By following the approach, instructors will not only become aware of

+ the charatteristics of effective instructors and adult learners, but
will also come to appreciate the complexity of the entire
teaching/learning process. The approach tonsists of discussions
related to: preparing for the role of instruction; preparing the
‘learner for instruction; presenting the task/procedure° pract1c1ng
the procedure; and evaluat1ng the teaching/learning process. The
approach has been used in a variety of clinical settings and has been
found to generate positive results for both instructors and students.
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ABSTRACT ' )

r\ . . - 1

Most, if not all, medicai techndlogists are responsible for conducting some kind

~

of instructional adétivity. Yet, this aspect of their train{qg/;; often neglected.

’<\\\ Consequently, most laboratory personnel feel ill-prepared for the teaching role.
N

.

This article presenté a five-step apprééchéto instruction which could help to

produce poSitive results for those called upon to teach in the élinical setting.
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INTRODUCTION
'
Laboratéf} personnel are trained to perform specific anglyses using manual
procedures or sophisticated instrumentation. To assure competence as health care
professionals, their formg} education focuses p{imarily on the basig sciences and
specffid clinical laboratory practices. However, many laboratory personnel are
also called upon to teach students, new emp}dyeeé, and/or colleagues participatiné
': in continuing edGcation/in-service aq@ivities. Often those called upon to teach
feel totally unpreparei.for that role. This is due, in large part, to their lack
<«of or superfic;il e;posure to even the ﬁost rudimentary principles and’concepts
associated with the teaching/learning paradigm.
The .purpose of this article is to present a five-stap approach (fig. 1) to bench
teaching which can be used by labogatory pgrsonnel who are c%lled upon to teach
‘gn the clinical setting. This model does not purport to present any new or uniqqe
‘ procedures.fJﬁatherxit is an qgi?mpt to briné together, . in synergistic fashion, a

-~ .
variety of educativnal tenents. The result, hopefully, will be that those

~

laboratory personnel who study and use the five-step approach outlined below, will

" become more confident and effective in the teaching role.
: ——
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MATERIALS AND METHODS :

’

Preparing for the Role of an Instructor

, A © N
Preparing for the role of instructor begins by comparing personal strengths ang
weaknesses with those traits and characteristics generally associated with

effective teaching. One can then exploit peﬂ%onal attributes and attempt to
) ’

(\ .
-
© «
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One should think of the teachers who have been‘nost influential in éh@ past and
!

improve degiciencies.

the qualities that made them effective! When this question is raised, éer aiﬂ
characterlstlcs are routinely identified< Those mentioégd mo§f of'ten are‘"good
organlzatlonal skills' and "knowledge of subject matter." Students engoy worklng
with instructors who have obylously planned for an activity, wherq relevant and -
appropriate amounts of material are presentgd in a logical sequence. They also
expect instructors to be knowledgeable and to exemplify the "expert" role model.
-~ / ,

Qualities such as friend}iﬁess, bat;ence, concern for individuals, sensitivity,
empathyf‘and a sense of humpr are élso menQioned. Sﬁﬁdents usually will respond
positively in a situation where an inspructor values their worth, "accepts their
ideas, and is sensitive an; responsive to their needs and pressures. And) while

they don't expect the, instructor to be a "frlend " they‘do expect to be treated

falrly and valued as human beings.

~~
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The ability to communicate:--'to clearly state goals and learning outcomes, .show
7 . ) ) ‘s
enthusiasm for the subject, provide feedback, and listen -- enhances the learning

process. Effective comminicatien incfeases the.students' interest, holds their ’ .
\‘\ M .

attention and stimulates their active participation. ’

)
’

~ -~ e
A summary of the attrlbutes associated with exemplary 1nstructors is identified
» Al
\\\\\ by Apps (fig. 2) . )\ In examlnlng thls list and the abdve chargeteristics, one

comes to realiz&¥that probably all of these qualities can't be exhibited. Since |
. 5 . ‘ '

. \ . ’ .
students do, in fact, learn differently, the degree of-importance given to

-

|
specific characteristics will vary. However, one should examine these in an * |
. N |

~ i

attempt to identify_specifiE behavior@ whicg might be subject to self-improvement.
AN ¢ - . )
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Attitudes or Beliefs, ong's phiiosophy, about the teaching/learning process will

y

detgrmine much of what an inetructor aoes These are the ba31s for action and

will influence (wittingly or unw1tt1ngly) the planning, organlzatlon, instruction

-

/ m\k;nd evaluatlon of the teachlng/learnlng activity. Therefore, the examifation of

ersonal beliefs is essential. Some of the questions that need to be ra{sed are:

|
' |
What is the nature of .the' ledrner? What constltutes learnmg’7 What is teaching?

What is«fhé instructor's role in the teachlng/learnlng process?
N v .
In the clinical setting, the instructor should have little difficulty accepting a
colleague, engageg in continuing educarion or in-service actiﬁSBies, as an adu;t.
_ This same assumption should be made abouF the medica echnolog& student soon to
enteg'éhe profession. This acceptance of students as: ults-has important

implications in the teechihg/learning process.  Androgogy, a term coined by

f - . " 6l .




Knowles, is the art and science of helping 'adults learn.(2) Androgogy stresses

-

}
relevant material and-its immediate application. The assumptions of androgogy are

<

that adults differ from children in self-concept, experience, readiness,

-

motivation, and orientation to learning. Because most adult learners usual}y have
a fairly well established self-@SﬁcepE and view themselves as responsible, capable

and self- dlrected individuals Qbﬁey de31re to Ndve their input c¢onsidered during
¢

the planning process On the other hand, some adults ar 1nsecure, frightened and
> q&e

anxious in a learning situation. Consequently, they*may very neluctaht to

’

become 1nvolved in any 31tuat10n that threatens thelr sel£~cqncept and selfLesteem.

!
It 1° the 1nstrUcLor 's respon31b111ty to provide an atmosphere of acceptance \
{
- / . .
respect , securltgp and support. ‘
13
.
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The outcome of learning is generally thought of as Lme kind of change in behav1or.
) [N

-

v Bruher indicates that learning involves_ three a:;}%1t1es 1) the acquisition of

information, 2) the transformation or processi of information to make it .

meaningful and a part of the learner's knowlédge, and 3) the evaluation of the .~ .

*

information as to its completeness and relevancy.(B) With this in mind, it becomes :

obvious that learning is a very personal experienc ; thére is no right or wrong
R ) o } ' .ol
way to leabn. It would be difficult to try to teach specifieally to everyone's =«
. L *

- \\unique learning style, however, attempts should be made to provide additional o
. \ ' .
information‘and alternate teaching approaches when needeg, ) £ : A

‘\

. - 4 ’ .
Studies have shown that when teaching adults, their learning cansbe enhanced if
"principles of adult learning" are implemented. Robinson has summarized some

principles of adult learning that are applicable in‘the laboratory setting (f%§.3).(u)

-
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_and  3) responsibility.

.

Kidd has specified three R!s of adult learning: 1) relevancy, 2) Eelationship,
(5)

The information/activiﬁy presented must make serise
\(relevancy) and be related to previous experience’(belationship) and the learners'

needs. The last tpl " responsibility, means that adults must assume responsibility
B

for their o&n learnlng The instruc;or may have to remind students that they have

selected the profession and, therefore, should be motivated to learn all there is |

to know about dt in order to become competent. \¥

-‘ v . ‘ ’ .
~ . . . X
Teaching may be defined as planned intervention with the.intent of facilitating

a change in behavior. Stritter and‘Flair state éﬁét "an important element in
defining clinical teaching is the differentiaticon between instrdc{ion and learping. - °

E

Instruction is bonducted by the teacher, and learning is. accomplished by the >

< student (however)\\ the teacher cannot ssume that the mere presentation of

(

information ...-YIll result in learning. "(6)

- AN

. The role of the instructor will vary. Usually in the clinical setfing, the

instructor will be the subject matter expert; a repository for the kinds of

’ - ]

b
kribwledge and skllls ‘necessary to function in the laboratory. The instructor may
also be the counselor, adv1sor planner, gu1de¢ motlvater facilitator, and

coordinator. The instructor's demeanor, attitude, work habits, etc , are always
é .
" being communlcated consciously or uncon301ously, and can help students develop

the necessary attltudes and skllls by providing an appropriate role mode n
' 8

In planning fér instruction, the instructor must decide specifically what needs to
/ ,
be taught. Input.to this decision may come from the accrediting agencies,
. }

- -




institution, curriculum committees, laboratory managers and supervisors, staff,

or the students themselves. Once goals (broad statements relative to expected

){/// outcomes) and objectives (specific learning tasks).are determined, then -

appropriate activities must be planned. T

13

The expected outcomes of a particular learning activity are communicated to students’

-

by specific instructional objectives, either in oral orgwﬁitteqsform. Using the
format first developed by Mager,”one might address the f&;lowing questions when

dealing with instructional objectives: 1) what will the %parner be able to do,
v . : boe 4
. \ . 3 .
2).under what conditions will the learner be able to do it; 3) how will the

instructoéor and the learner know it has been accamplished, and 4) what constltutes

(7)

acceptable perfosnance With expérlence instructors generally find that’

¢ ’

expected learning :tgoomes can be communicated to students with less detail than

Mager's format regdires.
~

~

<
. Accordlng to Roblnson 1nstruct10nal objectives should be "brlef enough to be

' -remembered .. cleah enough to be wrltten down ... (and) specific’ enough to be

(4)

attéinable." Figure 4 illustrates three slmpllfled obJectlves that might be .;s

W

used when teachlng the measurement of specific grav1ty by use of the refractometer,

with the overall goal belng the performance of a complete urinalysis. These

obJectlves are written in terms of expected student behavior, not the instructor's.

_Measureable terns -- explain, measure, identify -- indicate how the objective will
-be satisfied. Terms that are ambiguous and unmeasureatle‘sggn\as know, understand
and appreciate should be‘avo%ded. The specific criterion to be psed in judging

acceptable performance, i.e. £ .002 units, should be included in the objective., In

-

~

<
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addition to communicating the expected outcome of a élinical activity to the
student, the objectives/should be the basis for planning the activity as well as
evaluating the student and the instructional process.

L]

Instructional activities in thg clinical setting focus on“éognitive,‘affective,
and/or psychomotor learning. Cognitive lea?ning is concernéd with the acquisition
A and application of information/knowlédge. If several'studeﬁts are present and a
great deal of information needs to be disseminated, ‘the lecture may be an efficient
and effective teachlng method However, be wary of too much use of the "I pitch,
you catch" approach. Other learning activities found to be useful when operating
in the cggnitive«domaiﬁ include independent study and demonstration. These
methods invqlve students in the applicatién of facts, doncepts; and principles

s ° R
needed for problem solving.(8,9,10,ll) . (

«
~

Affective learning is the development ‘of pfofessional attitudes and values. The

most effective techniques include inquiry-oriented discussions and role
o

playing.(8’9’lo’ll)

1
Psychomotor learning involves the development of specific physical skills needed
+ -to perform analyses’ and operate instruments. 'Demonstralion by the instructor or

viewing and listening to prepared éddiq;visual materials, followed by student

practice, have been shown to be most effective in teaching "how to" °

activities.(8’9’lo’ll) .
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The seléc;ion'of a particular teaching method or technique is dependent on the

" instructional objectives, as well as the subject matter, ability/experience of

the instructor, numbér and the maturity/experiénce of the employees/students

involved, and availability of‘facilities/eqﬁipment. ' o

Preparing the Learner for Instruction

e
3

%

The instructor should attempt to establish taé kind of supportive, non-threatening

. t
climate kmown to be conducive to learning. This is fadilitated when Phe

instructor gets "to know" the students both as learners and as individuals.
Students can often be put at ease by reminding them of their previous successes
3

and by expressing confidence in their ability té learn thé new task. Interest in

N «

the activity can be created by stressing its relevancy -- ﬁhe first of Kidd's

three R's mentioned above. Often a brief history and a commént on its clinical

@
’

significance will provide perspective and insight and hélp to motivate the

students to learn. { ;

The goals'and specific instructional objectives for the learning getivity must
be discussed. Terms will need to be defined, points clarified, a timetable
estéblisheq and the criteria fdr acceptable performancé”;pecified. After this
discﬁss&on, the instructor,shoula assess what the students already know.: If

there are significant individual differences, these should be identified and

alternative objectives and/or learning activities mutually agreed upon.
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To assist the students in achieving the objectives, study materidal should be
assigned and an overview of the basic principles provided. By taking the time:

to prepare the learner, one of the most frequent complaints -- "I did not know

B v
¢

what was expected™ can be eliminated. And, even more important, belng aware of '

what is expected usually results in the student making a commitment: to learr\J

%

Presenting the Task/Procedure

AN
’

When teaching a task, break it into its component .parts (figl 5).(12) Slowly,

patiently, demonstrate #nd explain each step. Tie ih the new material with that

] Y - b -

previously learned (the second R of Kidd's) and stress key points and p0331b1e
problem are;e. Students qulckly become bored and distracted if they are only
expected to watch and/or listen. To hold the studentfs attention and interest, .
ask questions and have them repeat and exq}gin the directions. ‘By actively
involving students in the learning procese; interest will be stimulated and more
information is lléeLy to be’ retalned Einally, go over key points and steps that
were unclear or confusing.to. the student i. ' 7

Practicing the Procedure . . *.
. ~ . ‘

Once the studénts are familiar with the procedure, have.thm pngctice itf The

students should,degonstrate each of the steps, J%ile tel}ing you what' is being

done and why. Encourage‘and reinforce appropriate behavior and correct errors as

#
) ”

they occur in a non-threatening manner. Ask questions to verify uﬁdeqetanding

- FYy A
and have the .students repeat steps when ndcessary. Ask students how tﬁey feel

.
K ’
il
\
.
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about their performance and what, 1f anythlng, needs further 1mprovement and/or
clarlflcatlon Have the students repeat the process until you feel confldent they

-~

are performlng the task correctly. . A

> ‘
: 4 |

e At this point put the students on their own to apply the’ new ‘knowledge and
‘reinforcesthe behavior. Initially, check their\b<ogress frequently and encourage

" questions. As the learners become more confident and are able to acheive the
acceptable performance criteria stated in the objectives, taper off your supervision
but be available for assistance if néeded.

1)

Evaluating the Teaching/Learning Process

I'4
v

“Just as quality control is an integral part of every laboratory procedure,
evaluation must also become a part of the teaching/learning process. Evalustioﬁ .
must be planned; it is much pore than testing and assigning grades. How else Qill
the instrﬁétor know the student has achjeved the objectives. Many instructors
assume that evaluation is something done to students. They also assume that
evaluation is done only at the endNof the teaching/learning process. Both of‘these
assumptions are erroneous. Evaluation should occur during the period of
insttuction as wsll as at the end. Evaluation should.include an assessment of the

3
learning as well as the instruction and should be conducted by both the instructor

(13) o

and student.

The two main types of evaluation are formative, conducted during the activity, and
. . 4 .
summative, conducted at the end of the act1v1ty.( 13) Both the instructor *and

the student should participate in these processes.

13
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»

\

Formative evaluation by the instructor includes reinforeing and encouraging correct

.

behaviors, correcting inappropriate’ behaviors as they oceur,%and asking questions
td determine the level of the student's comprehension of the pﬁocess. By observing
and listening to the students, the instructor is continually aware d% their

progress and can and should alter the instruction accordingly,

/
Summative evaluation conducted by the instructor includes determining whether the-
s&udeqts‘can exhibit/demonstrate those behaviors specifiéd in the instructional

. objectives. If the students are not performing at an acceptable level dr are
uﬁable to correctly identify, explain, etc., theg additional time should be taken
to remedy khe problem. In addition to evaluating the students' achievement of the
instructional objectives, the entire teaching/learning process needs to be
considered. Was the material assigned or provided appropriate and sufficient?

Was enough time allotted?. Could the activity be broken down and sequenced
differently? Would a different teaching method be more effective? Would more or
less‘instructor inVOlvement be beneficial? By continually addressing these
questions, evaluating, and then adjusting and improving upon the teaching/learning
process, the laboratory professional will become more confident in the role of

instructor.

The students should be given an opportunity to assess their own achievement, They
may desire additional time and/or instruction. They may also want to invéstigéte
related topics not specifically addressed in the activity. To assist the

instructor in improving the quality of the teaching/learning process, the students

should also evaluate the appropriatéhess and quality of the materials and

- A
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¢ ,
instruction.} Ircluding the students in evaluation encourages their learhﬁng and
reinforces their respongggility in the ﬁkocess.

\

SUMMARY

The five-step approach to instruction has been used in a variety of clinical

4/‘ -
settings and has been found to gengrate positive results for both instructors.and
students. If this approach is folléwed, the instructor will not only become aware

\

of the characteristics of effective instructors and adult learners, but will also
come to appreciateﬁfhe compiexity of the whole teaching/learning process. Using
this approach, instructors will expérience the kind of sélf-satisfaétion that goes
with seeing students achieve the desireg‘gptcomes.' Stggents will benefit frgm the
planned instruction. Hopefully, the student will enjoy the experience and be

motivated to continue to learn. This desire to continue to learn is essential for

all competent laboratory professionals.
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Figure 1

2

Five-Step Approach to Teaching
in the Clinical Setting
x

n

preparing for the role of instructor

/

preparing the learner for instruction

b

presenting the task/procedure
1 practicing the broéedure

- b

< .
- évaluating the teaching/learning process
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. Figure 2

v Attributes of Exemplary -Instructors : .' '

e . e~/

ta

-

{ . gre more concerned about learners than about things and events.

Know their subject matter.

Relate theory to practice and their-owrmfield to other fields.

0w

Are confident as instructors.
5. Are open to a wide variety’of teaching approaches.
6. &Share their whole person.

-

|
|
<
Encourage learning outcomes that go beyond course objectives. |
|
|
|

57.
8. Create a positive atmosphere for.learning.
g \ o ‘ o
AN
e )(\ 1




Figure 3

Wmcipi. of Adult Learning

L . - -

- . v

§
'* . 0
Foa. Learning is an active process.

X ( » 2. Learning is goal-directed.
3. Learning that is applied immediatefy is retained longer. ..

4, Learning must- ‘be reinforced.
. ©
5. Learning new material is facilitated when it is related to what is already N\

known.
r

6. Leér‘ning is facilitated when the learners are aware of their progress.

4
i

. 7. Learning is facilitated when there is logic to the subject matter.

Y

<
4

1




Figure 4 . :

Activity: Measyrement of Speclflc Gravity (s.g.) - -
55 . Using the Refractometer . A

Upon completion of this exercise you should be able to:

1.
2.

-

explain the pr1n01ple of the refractometer for measurement of s. q@
correctly measure the s. g of provided urlne specimens with + .002 units.
identify possible interfering substances to the measurement.

A

N
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Procedure for ﬁefractome@er:

1. Hold refractometer horizontally.
2. Shut cover plate “over measuring prism.’

3. Use pipet to place drop of urine on'exposeddbart on top of prism.
. : ’ e, -

2,

4. Hold refractometer towards light source. .

5. Rotate eye piece until scale’is in focus. . ,
6. Specific gravity is the point on the_scale where there is a sharp contraéz\
of light and dark. G} J ,

7. Wipe prism clean after each use. . ’ . ‘ . :’

L

(Refractometer must be set to 0.0 with DDW before starting.)

‘21




